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Evaluation of factors influencing bank operating
efficiency in Tanzanian banking sector
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Abstract: This paper examines factors affecting operating efficiency of 36 com-
mercial banks in Tanzania for the period between 2000 and 2017. The paper
employs robust random-effect regression model to estimate the relationship
between bank operating efficiency and its determinants. The results show that bank
liquidity and capital adequacy have a positive relationship with bank operating
efficiency. This suggests that capital adequacy and liquidity, not only strengthen
financial stability by providing a larger capital cushion and bank required liquidity
level, but also improve bank operating efficiency by lowering moral hazard between
shareholders and debt-holders. Furthermore, the study shows that bank profitability
and operating efficiency are directly related—implying that banks should put
emphasis on improving their earning generating power to increase their operational
efficiency. This paper suggests banks to increase their profitability by investing more
on financial innovations and branch networks, and expand their market shares to
boost their operational efficiency. Further, the paper argues that banks should
optimally use their asset capacity to enhance their earnings profiles. At the same
time, banks should avoid reckless lending that would increase the level of unse-
cured credits in banks’ portfolio. Finally, the results encourage banks in Tanzania to
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Financial Sector is important for the economic
development and prosperity of the country.
Financial sector works as the backbone of the
economy that controls the money supply. The
Banks accept funding from surplus monetary
units as deposits and give it to Business and
Industries as advances. Banking is a very impor-
tant sector because of the development of the
finance, and particularly the banking system,
promote economic growth. Banks are important
for the economy and organizations in particular
at the time of declines and money-related crisis.
Industrial, agricultural and commercial develop-
ment of a country is not imaginable without an
efficient banking system. Therefore, the opera-
tional efficiency of the bank is of paramount
importance for financial sector development and
consequently, the economic growth at large.
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monitor and evaluate these factors for improvement to enable the sustainability of
banks and industry for economic growth.

Subjects: Corporate Finance; Banking; Credit & Credit Institutions

Keywords: Commercial banks; operating efficiency; evaluation; profitability; liquidity;
capital adequacy

1. Introduction

Commercial banks are very important in socioeconomic development in any country, from developed to
developing countries. Commercial banks have a crucial role in the economy as they enhance economic
growth through efficient allocation of financial resources. This role is well established with financial
system sustainability within the economy. Improvement of the financial system and sustainable eco-
nomic growth in Tanzania has been achieved through several fundamental reforms in the banking
industry since financial liberalization in the early 1990s (Mutaitina, 1994). The reforms have been
associated with mobilization of financial resources as well as competition in financial markets. The
increase in competition has resulted in quality and efficiency credit lending in the economy (BOT
Report, 2017).

Efficiency of commercial banks has been cited as one of the key factors contributing to banks success
or failure (Barr, Seiford, & Siems, 1994). In the current situation whereby the banking sector is integrated
globally, it is imperative for commercial banks to build suitable business operation to avoid the possibility
of collapse.

Operating efficiency is viewed as the ability of the company to reduce operating costs in attaining its
objective through combination of right people, process and technology. With right combination of
resources, business operation of any company will enhance productivity of services or goods offered,
Shawk (2008).

The costs saved from resources of previous operations as a result of operating efficiency can be
redirected to new opportunities that add value to the organization. The companies that operate
efficiently tend to improve and maintain level of stability of output/services and operating performance
compared to companies which are less efficient within the industry, Mills and Schumann (1985).

Banks operate efficiently by channeling savings from deposits mobilized toward those compa-
nies with high expected social and economic returns. After lending them, banks monitor these
resources to ensure effective and efficient utilization. On the other hand, commercial banks which
are wasteful and inefficient in channeling savings tend to slowdown economic growth and com-
munity welfare, Athanasoglou, Brissimis, and Delis (2008).

Banking system which is efficient enables financial resources to be channeled in the highest
productive areas within the economy. This idea is proposed by Beck et al. (2010) who argued that
economic growth and high productivity are associated with efficiency of the financial system in
allocating financial resources in the economy.

There are number of studies that were undertaken on the factors which affect bank efficiency in
developing countries. These studies include (Nakane & Weintraub, 2005, Bandarayake & Probhath, 2013,
Ayadi & Arbak, 2013). Despite the importance of bank operation on economic and financial system, few
studies have been conducted in Tanzania focusing on the bank operations, including determinants of
bank efficiency. Those who attempted to tackle bank efficiency in Tanzania, using parametric methods,
include Aikaeli (2008), Xuezhi and Pastory (2012), Srinivas and Rwechungura (2013), Zawadi (2013) and
Gwahula (2013). However, few studies have analyzed the determinants of bank operating efficiency.
Raphael, G. (2013) also used parametric method to analyze the determinants of bank efficiency in
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Tanzania utilizing a shorter and old dataset for period up to 2013. The current paper uses random-effect
model, and a longer time period of 17 years, including the most recent data available to examine the
determinants of bank operating efficiency. This increases the chances of having more robust empirical
results. Apart from that, banks in Tanzania are currently experiencing a big transformation in business
models, adaptation to new technology and introduction of IT systems. These are believed to be enablers
of improving bank efficiency. Analyzing efficiency of banks, using the most recent dataset is imperative
and interesting as it captures changes in banks’ operations. The study joins the available studies to throw
more light in this very crucial issue in the banking sector.

2. Related literature and hypothesis development

There are several empirical studies on banks efficiency that used panel data analysis. These
studies include (Berger, Hancock, & Humphrey, 1993; Berger & Humphrey, 1997; Mitchell &
Onvural, 1996), which concluded that the US banks average cost curve is relatively flat when
compared to European banks. Most of empirical studies in Europe focus on cost functions using
data from single bank or country. They found U-shape average cost curve and to some extent,
the existence of scope economies (Parisio, 1992; Berger et al., 1993; Drake & Hall, 2003). It can
be noted that choice of the approach to efficiency study as well as definitions of inputs and
output in multi-product financial firm model will in most cases affect the estimates. This study
uses panel data of large and small banks in Tanzania in the analysis of the factors affecting
operating efficiency of banks. Operating efficiency ratio (%) (Which relate to non-interest
expenses + interest expenses/loan advances + probable losses) will be used as a key measure
of operating efficiency of banks.

Study by Hsiao, Chang, Huang, and Cianci (2010) revealed that bank efficiency in Taiwan
improved after financial restructuring. The finding might be attributed to improvement in the risk
management process in bank operation. Financial restructuring in the banking system is said to
enhance competition which in turn improve efficiency (William & Cabro, 2012). This is contrary to
idea which suggests that increase in market share increases bank efficiency as suggested by
efficiency market hypothesis.

Efficiency market hypothesis states that achieving lower production costs enable banks to
provide loans/credits at reasonable and affordable costs. This results in the increases in Market
shares as the bank builds competitive advantages over other banks. Privatization in the banking
industry increases competition which in turn decreases operating costs (Murillo, 2002). This is due
to the fact that market share decreases with the increase in competition within the industry.

Banks concentration attracts low deposit which in turn increases lending rate to borrowers. This
is also the signal of operating inefficiency of banks. Delis and Papanikolaou (2009) found that bank
concentration is negatively related to bank efficiency.

Bank concentration is viewed in terms of competition in the banking Industry. In theory, it is
argued that bank concentration is negatively related to bank competition. Studies carried out by
Weill (2004) and Bikker and Haaf (2002), suggest that competition imperfection of bank is attrib-
uted by information failure between borrowers and banks.

Many studies carried out to establish the impact of bank concentration in bank efficiency suggested
that bank concentration is positively related to bank efficiency (Berger & Mester, 1997, Casu &
Girardone, 2006, Goddaran, 2001; Weill, 2004). The fact behind this finding is that large market
share with well-differentiated products increase profitability which in turn increases efficiency.
Similarly, bank concentration is caused by the increase in market share as a result of bank efficiency.

Okuda and Aiba, (2014) in their study on determinants of operational efficiency and total
productivity factor using Cambodian financial institutions sample found that, as quoted” the

efficiency of large institutions is higher and more stable than that of small institutions; the
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institutions whose foreign capital comprises more than half of total capital are significantly inferior
to local institutions with respect to overall operation; institutions that are more resilient and
operationally stable can generate profits more efficiently; institutions that are more diversified are
more efficient; sound and diversified institutions tend to increase their total factor productivity; and
some exogenous factors, such as increased household reserves of financial assets and improved
economic infrastructure, contributed to the improvement of productivity change. These observations
suggest that further improvement of Cambodian financial institutions requires an increase in opera-
tional capacity, appropriate selection of foreign ownership, enhanced soundness of management,
greater diversification” pg 3.

Using the value-added approach and the operating approach, Okuda and Aiba, (2014) found
a positive and statically significant relationship between bank’s Z-score and operating efficiency.
This result is similar to Grigorian and Manole (2002), who examined bank efficiency in developing
countries and found bank conducive operating environment is an enabling factor for efficient
generation of bank earnings.

2.1. Hypothesis development

In several previous studies, the results of the effects of bank size on bank efficiency are not
consistent and the causality has been indistinguishable. Large banks are expected to be more
efficient relative to small banks due to the fact that, large banks are capable to mobilize resources
such as human resources, material and technology to improve operating efficiency (Hughes et al,
2001). Although Berger, Hasan, and Zhou (2009), Athanasoglou, Panayiotis & Brissimis et al.
(2008), Feng and Serlists (2010), Wheelock and Wilson (2009) and Hassan and Marton (2003)
report a positive relationship between bank efficiency and bank size, some studies such as Bonin,
Hassan, and Watchet (2005), Berger, Hanweck & Humphrey (1987), Noulas, Ray & Miller (1990),
and Mester (1992) show that larger banks are less efficient in transition economies. The common
argument is that operating costs decrease as size of the bank increases up to a certain level and
thereafter operating costs increase as the bank size increases beyond this level). This implies that
operating efficiency improves as size of the bank increases but banks become less efficiency after
a certain level. It is generally believed that the size of the bank matters a lot in market share
distribution. Therefore, one may propose the following Hypothesis;

H1: Bank size is expected to have a positive relationship with bank operating efficiency

Literature also identifies capital adequacy as the determinant of bank operating efficiency.
The study of European banks by Yener, Carbo, Gardener, and Molyneux (2007) shows a negative
relationship between capital adequacy and operating efficiency. This is due to the fact that
European banks preferred to hold more capital and take on less risk. Another study by Kwan and
Eisenbeis (1997) found that companies with more capital operate more efficiently relative to
companies with less capital which. Some studies such as Grigorian and Manole (2002),
Pasiouras, Tanna, and Zopounidis (2007), Hassan and Sandez (2007), Delis and Papanikolaou
(2009), Naceur, Ben-Khedhiri, and Casu (2009), and Tecles and Tabak (2010) which examined the
determinants of bank efficiency found a positive relationship between capitalization and efficiency
of banks. These findings suggest that capital adequacy allows the banks to take advantages of
opportunities available at lesser costs to reduce risks associated with operations of the banks. It is
from this argument that the following hypothesis is proposed;

H2: Bank Capital Adequacy positively relates with bank operating efficiency

The role played by banks in the economy is to impose liquidity by channeling loans to
organization with high productivity from funds obtained through demand deposit (Diamond,
1984; Ramakrishnan & Thakor, 1984). Bank liquidity enables the bank to advance loans which in
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turn generate income for banks. Liquid banks are said to be more efficient if they are capable to
generate more outputs which include other assets and minimize risk associated with operations
(Gorton & Huang, 2002). The study by Odunga, Nyangweso, Carter, and Mwarumba (2013), found
that bank liquidity increases with operating efficiency of banks. This implies that, banks strive by
increasing liquid assets which in turn improve operating efficiency. Therefore, it is prudent to
propose the following hypothesis

H3: Bank liquidity is expected to have a positive relationship with operating efficiency

Asset quality is an important factor in bank performance as a significant increase in non-
performing loan is an indicator of liquidation of banks (Demirguc-Kunt, 1989; Whalen, 1991).
The level of risk exposure of the banks mainly is contributed by asset quality of the bank. Facts
that contribute to this risk exposure in banks operations include trends of non-performing
loans, risks which are specific to the banks and level of profitability of borrowing companies
(Baral, 2005). Asset quality has been considered as one of the factors contributing to bank
efficiency as an omission of this factor can results in misleading findings (Mester, 1996).
Banking Industry inefficiency is said to be attributed to poor loan portfolio (Altunbas, 2002,
Fan & Shasfer, 2004; Giradone, Molyneux, & Gardener, 2004). This is due to the fact that proper
management of credit risk tends to enhance the efficiency of the bank (Berger and DeYoung
(1997). The study by Tsai and Huang (1999) suggested that quality of assets of the banks and
cost efficiency are positively related which implies that managing non-performing loans
reduces costs associated with loans portfolio. Following these arguments, the paper put
forward the following hypothesis:

H4: Asset quality is positively related to bank operating efficiency

The results of studies carried out to examine the impact of profitability on bank efficiency are
controversial. Study by Dimitris (2008), suggests that there is positive relationship between profit-
ability and efficiency of the bank. This implies that higher profitable banks have larger operating
efficiency relative to less profitable banks. There is no compelling evidence that high profitable
banks are characterized by greater operating efficiency than low-profit banks (Myron & Black,
1983). Also, studies by Casu, Girardone, and Molynuex (2004), Sanchez, Hassan, and Barkus (2013),
Delis and Papanikolaou (2009), and Kalluru and Bhat (2009), on the determinants of the efficiency
of banks, found that there is a positive relationship between profitability and banks efficiency. The
preceding discussions give the room to suggest the following hypothesis:

H5: There is a positive relationship between profitability and operating efficiency
3. Data and methodology

3.1. Data collection

We use the secondary data collected manually from annual-audited accounts for all 36
commercial banks operating in the Tanzanian banking industry between 2000 and 2017. The
sample included only 36 commercial banks among the total of 56 banks. Commercial banks are
chosen because their information disclosure and reporting are reliable, and most required
information were able to be extracted easily. Because some of the observations in the sample
are missing due to the emergence of new banks, our empirical work used unbalanced panel
data.
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3.2. Empirical design and model specification

In this paper, we use random-effect regressions model to identify various independent variables influen-
cing the bank operating efficiency. When using multiple regression analysis, there is a possibility of
endogeneity occurring whereby when certain variables are omitted, it leads to measurement errors (Gill
& Biger 2012). Therefore, to minimize endogeneity issues, the most important variables that affect the
banks operating efficiency (bank liquidity, capital adequacy, Size of the bank, assets quality and bank
profitability) are used as depicted in the model presented below.

The relationship equation is shown below;

OEFF;; = b0 + b1 x LIQUIDITY;; 4+ b2 x CAR;; + b3 « BSZj;+
b4 « ASSETS QUALITY;, + b5 « NIM; + el

where;

OEFF= Bank Operating expense over total operating income: It refers to what occurs when the
right combination of inputs such as staff, technology and process are used in production, while
ensuring that costs are maintained at the desired level so as to improve productivity (Shawk, 2008)

CAR= Capital Adequacy Ratio; measured as the ratio of quotient of total bank capital with total
assets.

BSZ- = It is the size of the bank measured by natural logarithm of Bank Total Assets

NIM= Profitability; = It is the Net Interest Margin of the bank measured the difference between
bank’s interest earned and that paid by the bank for its loan portfolio.

LIQUIDITY= A ratio of Loans to deposits. The loan-to-deposit ratio is a measure of liquidity.
Higher figures denote lower liquidity.

ASSETS QUALITY= A ratio of liquid assets to bank deposits

elit= The Error Term

3.3. Regression diagnostics

Before running regression, we perform regression diagnostic tests such as multicollinearity and hetero-
scedasticity. Multicollinearity, according to Sdenmund, (2011) , is a condition where the explanatory
variables are virtually linear dependent. In Table 2, we can observe that the highest correlation among all
the variables is +0.75 which is the correlation between CAR and LIQUIDITY. However, an absolute value
larger than 0.8 is preferred to be sufficient to cause multicollinearity as recommended by Studenmund
(2011). Considering that +0.75 is not above 0.8, we conclude that no very serious problem of muilti-
collinearity among our variables is expected.

Alternatively, to test whether there is a potential multicollinearity we employ Variance
Inflation Factor (VIF) where a value of VIF exceeding 10 implies a potential problem as
advocated by Belsley, Kuh, and Welsch (1980). VIF test shows that there is no problem
related to multicollinearity because the VIF value is just 2.64 as shown in Table 3.

After the test for multicollinearity, we also performed a Breusch-Pagan test for hetero-
scedasticity. The concern of heteroscedasticity is the homogeneity of variance of the resi-
duals. This is one of the conditions to be met before OLS regression is run. The results of
Breusch-Pagan test are presented in Table 4. The results demonstrate a Chi value that is
greater than the critical value, meaning that we could reject the hypothesis for
homoscedasticity.
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According to White (1980), the homoskedasticity assumption is needed to show the effi-
ciency of OLS. The heteroskedasticity test shows that the variances of the OLS estimators are
biased. Thus, the usual OLS t-statistics and confidence intervals are no longer valid for infer-
ence problem. Using OLS estimator without adjustment will render estimations biased.

According to Lotto (2018), since this study uses panel data, to solve the potential problem of
heterogeneity either a fixed effect or random-effect regression model should be employed. To
decide between fixed or random effects a Hausman test, where the null hypothesis is that the
preferred model is random affects vs. the alternative the fixed effects (Greene, 2008.) is used.
To do this, the Hausman test was conducted. The Hausman test shows whether the unique
errors are correlated with the regressors; the null hypothesis is that they are not correlated. If
the probability of chi-squared in the Hausman test output is less than 0.05 fixed effect is
preferred otherwise random effect is preferable. When this test was run the Chi-squared is
found to be 0.0876 which is greater than 0.05; hence, the study chose to apply random-effect
regression model. Random effects model considers the differences between individual firm
effects. The rationale behind random effects model is that, unlike the fixed effects model,
the variation across firms is assumed to be random and uncorrelated with the predictor or
independent variables included in the model.

4. Empirical results

4.1. Descriptive statistics

In this section, the descriptive statistics of the variables used in the study are summarized. Table 1
depicts that, on average, the operating efficiency of all sampled banks is about 18.2%. This is
measured as the ratio of bank expenses to bank revenues. Table 1, also, shows that the minimum
operating efficiency for the sample banks is 3.8% while the maximum is about 125%. The operat-
ing efficiency exceeding 100% is just for two smaller banks, namely, United Bank of Africa and FNB.
When these two banks are ignored the average operating efficiency of the remained sampled
banks is just about 13.6%. Basically, the mean value of bank operating efficiency of 18.2% tells us
that on average the operating expenses of any bank in the sample of this study are just about
18.2% of the bank’s total income. The operating efficiency is the measure of the banks’ output in
relation to the inputs, and the size of this ratio directly relates to the banks’ profitability. The higher
the operating efficiency ratio, the higher is the bank profitability and vice versa.

Table 1 also shows an average capital requirement of about 16% for all banks sampled in this
paper. This level is slightly above a statutory capital requirement stipulated in the BOT (2014). It is
also shown, in Table 1, that the maximum and minimum capital ratios for the sample are 77% and
-0.0025%, respectively. This shows that even though the Tanzanian banks, on average, have the
capital ratio above the requirement, most of them are financed generally by 16% equity implying
that they rely more on the long-term liabilities to finance their assets. Furthermore, Table 1 shows
that bank’ size had a minimum of 12 and picks up to a maximum of about 25% with average
(mean) of about 14%. It is also reported that the banks’ profitability measured as Net Interest
Margin has a mean value of about 45% with maximum of 94% and minimum of 6% as shown in
descriptive statistics Table 1. Likewise, the descriptive statistic Table 1 shows that the ratio
between loans to total assets of the banks which measures the bank asset quality averages
49% while the ratio between Liquid Assets to bank deposits which measures bank liquidity is
around 75%

4.2. Regression results

The fixed effect robust regression results presented in Table 5 show that bank operating efficiency
is impacted positively by bank capital adequacy, liquidity, bank size, profitability and asset quality.
Starting with bank capital adequacy the results show that the relationship between bank capital
ratio and operating efficiency is positive and statistically significant at 5% significant level. That
means for every increase in one unit of bank capital ratio, the banks operating efficiency increases
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Table 1. Descriptive statistics

Obs. Mean Std. dev. Min Max
OPEFF 383 0.1637 0.1821 0.0380 1.2547
CAR 383 0.1560 0.8654 0.00025 0.7658
LQ 383 0.7574 2.3724 0.13273 0.3998
AQ 383 0.4922 0.1386 0.0045 0.8720
NIM 383 0.3784 0.2487 0.0570 0.9363
BSZ 383 13.5085 0.6163 12.1305 25.2325

Table 2. Correlation MAtrix for the OPEFF regression

OPEFF CAR LQ AQ BSZ NIM

OPEFF 1.0000

CAR 0.6958 1.0000

LQ 0.6514 0.7486 1.0000

AQ -0.2656 -0.4398 -0.6448 1.0000

BSZ 0.0799 -0.0149 0.0869 -0.2270 1.0000

NIM 0.2541 0.2728 0.1299 0.0176 -0.2287 1.0000

Table 3. A test of multicollinearity using VIF Test

Variable VIF 1/VIF
LQ 5.06 0.1977
CAR 3.73 0.2680
AQ 1.11 0.9010
NIM 1.15 0.8696
BSZ 2.15 0.4651
Mean VIF 2.64

Table 4. Test for heteroscedasticity for OEFF
Breusch-Pagan/Cook-Weisberg test for heteroskedasticity

HO: Constant variance

Variables: fitted values of bank operating efficiency
Chi*(1) = 251.58
Prob >chi? = 0.000

by about 53%. From basic finance understanding, equity capital to total assets ratio represents the
bank’s capital structure and shows the ability of a bank to survive losses. The decline in the ratio
signals increases risk exposure and the possibility of capital adequacy problem. Banks are, there-
fore, encouraged to have more of equity in their capital structure in order to minimize risk
exposure and to improve their operational efficiency. Banks need to concentrate on capital
adequacy and particularly on equity capital to total assets ratio as a way of improving their
operating efficiency. Such a positive relationship may as well show that the improved regulations
on capital requirements persuade the bank’s decision to re-examine their operating strategies by
possibly putting more emphasis on bank governance, bank risk management procedures, credit
management, employing more qualified bank staff and improving banks internal controls as
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previously advocated by Ramakrishnan and Thakor (1984). We should also understand banks with
large capital base are in better position to explore more profitable avenues and expand their
operations compared to undercapitalized banks which avoid investing in risky projects instead they
prefer investing in less risky government securities. This finding is consistent with that of Das and
Ghosh (2006) who find a positive relationship between capital regulation and bank efficiency. They
argue that sufficiently capitalized banks are financially healthier. This ultimately improves the bank
operating efficiency.

The results in Table 5 also show that bank liquidity has a positive significant relationship with
bank operating efficiency. The relationship is reported to be significant at 10% significant level. The
results of the liquidity-efficiency nexus were expected and not a surprise because bank efficiency is
commonly improved for banks that hold liquid assets. The result is consistent with the arguments
by Kashyap, Rajan, and Stein (2002), Gorton and Huang (2002), that banks that are liquid are more
efficient in producing more output.

The results of this paper, presented in Table 5, relating the relationship between bank profit-
ability on operating efficiency, show that bank profitability is statistically significant at 1% sig-
nificant level. Like in the study by Dimitris (2008), this relationship implies that highly efficient and
profitable banks have larger operating efficiency relative to less profitable and efficient banks. This
finding is similar to Myron and Black (1983), Casu et al. (2004), Sanchez et al. (2013), Delis and
Papanikolaou (2009) and Kalluru and Bhat (2009)

Table 5, further, shows that asset quality has a statistically significant relationship with bank operating
efficiency at 10% significant level. Asset quality is an important factor in bank efficiency and the level of
risk exposure of the banks is contributed mainly by asset quality of the bank. The study by Tsai and Hang
(1999) suggested that quality of assets of the banks and cost efficiency are positively related which
implies that managing non-performing loans reduce costs associated with loans portfolio.

Generally, this paper confirmed most of the previous results in Tanzanian context using a different

methodological approach (Random-effect estimator). In contrast, previous similar work in Tanzania such
as Raphael (2013) and Zawadi (2013) used a different Data Enveloping Analysis.

Table 5. Random effect regression results on OPEFF model

Random effect (Robust Model)

Regressor Coeff. t-stat
CAR 0.529 2.76**
LQ 0.089 1.95*
AQ 0.034 1.94*
BSZ 0.048 2.98**
NIM 0.379 3.13***
Constant 0.239 3.67%*
Adj.R? 0.63

F-stats 287.98(0.000)
Durbin-Watson 1.87
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4.3. Robustness check

To test the robustness of the results, a different measure of bank efficiency was used. In the first
regression, a ratio of bank operating expense over total operating income was used. This ratio
refers to what occurs when the right combination of inputs such as staff, technology and process
are used in production, while ensuring that costs are maintained at the desired level so as to
improve productivity (Shawk, 2008). An alternative ratio (Operating Performance of the bank)
which captures both efficiency and effectiveness of use of banks resources is used as
a dependent variable. The operating performance of the bank (OP) is a function of both efficiency
and effectiveness; this is to say efficiency and effectiveness are mutually exclusive. Performance is
the product of efficiency and effectiveness, i.e. OPxy = EESx*EEy where OPxy, represents overall
bank operating performance; EESx represents efficiency estimates; EEy represents effectiveness
estimates. This has been used by by Raphael (2013).

Mathematically; Efficiency (Asset Turnover) *Effectiveness (Profit Margin) = Operating
Performance (ROI). When the model with the new dependent variable was employed the general
results were similar to the previous results, in the direction of the relationship, except that the
significance of the variables changed. Some variables gained more significance while others lost
their original strong significance. For instance, in Table 6, Capital Adequacy was originally statis-
tically significant at 5% significant level, but it has now lost its statistical significance to 10%. On
the other hand, liquidity, which was statistically significant at only 10% has now gained the
statistical significance to 1% significant level. However, both Bank Size and Profitability have
maintained their original status. In general, the results are robust regardless of the efficiency
measure used.

5. Concluding remarks and recommendations

This paper aimed at examining the determinants of operating efficiency of commercial banks in
Tanzania for the period between 2000 and 2017. The findings of the paper reveal that the liquidity
of banks and capital adequacy is directly related to bank operating efficiency. This indicates that
capital adequacy and liquidity do not only improve banks’ financial stability by giving a larger
capital cushion and rising bank liquidity level, but also increase bank operating efficiency by
lowering moral hazard between bank shareholders and debt-holders.

Additionally, the study reports a statistically significant relationship between bank profitability
and operating efficiency showing that banks should put more emphasis on improving their
capacity to generate earnings to escalate their operational efficiency. The paper, further, shows
that asset quality has a statistically significant relationship with bank operating efficiency. This

Table 6. Random-effect regression results on new OPEFF model

Random effect (robust model)
Regressor Coeff. t-stat
CAR 0.640 1.86*
LQ 0.077 3.95%**
AQ 0.043 2.74%*
BSZ 0.061 2.98**
NIM 0.358 3.13***
BANCONC 0.876 1.345
Constant 0.332 2.67**
Adj. R? 0.56
F-stats 146.79(0.000)
Durbin-Watson 1.67
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implies that managing non-performing loans reduces costs associated with loans portfolio and
that banks’ optimal use of their asset capacity enhances their earnings ability.

Moreover, the positive relationship between bank operating efficiency and bank size reported in
this paper commends banks to work hard to expand their market share through increasing their
customer base to boost the operational efficiency.

Following the conclusions presented, this paper advices banks to avoid irresponsible lending that
would increase the level of unsecured credits in banks’ portfolio. The results of the paper encou-
rage banks in Tanzania to monitor and evaluate these factors for improvement to enable the
sustainability of banks and industry for economic growth. Furthermore, in order to keep the sound
financial development of Tanzania, banks operating in the Tanzanian banking sector must consider
all the potential technologies which could improve their profit efficiency levels, since the main
motive of banks is to maximize shareholders’ value or wealth through profit maximization.

Like any other studies, this paper has two limitations which, of course, do not affect the results
presented. Such limitations include lack of data for some banks in some years and lack of some
qualitative information which would complement the reported empirical results. To improve this
study further, as a further research agenda, one may collect the qualitative information and
complement the quantitative results, and also future studies one may use a complete set of all

banks in Tanzania instead of focusing on only commercial banks.

Funding
The author received no direct funding for this research.

Author details

Josephat Lotto!

E-mail: tathioga@yahoo.co.uk

1 Department of Accounting and Finance, The Institute of
Finance Management, Tanzania, East Africa.

Citation information

Cite this article as: Evaluation of factors influencing bank
operating efficiency in Tanzanian banking sector, Josephat
Lotto, Cogent Economics & Finance (2019), 7: 1664192.

References

Aikaeli, J. (2008). Commercial bank efficiency in Tanzania.
In Economic development in Africa, CSAE conference,
Oxford: St. Catherine’s College

Altunbas, Y., Carbo, S., Gardener, E. P. M., & Molyneux, P.
(2007). Examining the relationships between capital,
risk and efficiency in European Banking. European
Financial Management, 13, 49-70. doi:10.1111/
j.1468-036X.2006.00285.x

Athanasoglou, P., Brissimis, S., & Delis, M. (2008). Bank-
specific, industry-specific and macroeconomic deter-
minants of bank profitability. Journal of International
Financial Markets, Institutions and Money, 18(2),
121-136. doi:10.1016/j.intfin.2006.07.001

Athanasoglou, Panayiotis P. & Brissimis, Sophocles N. &
Delis, Matthaios D., (2008). Bank-specific, industry-
specific and macroeconomic determinants of bank
profitability. Journal of International Financial
Markets, Institutions and Money, Elsevier, 18(2),
121-136.

Ayadi, R., & Arbak, E. (2013). Financial development, bank
efficiency and economic growth across the
mediterranean. Funded Research by European
Commission.

Baltagi, B. H. (2008). Contribution of education and inno-
vation to productivity among mexican regions:

A dynamic panel data analysis. In econometrics (4th.,
pp. 72-78). New York: Springer.

Bandaranayake, Samangi. (2013). Factors influencing the
efficiency of commercial banks in sri lanka. Sri
Lankan Journal of Management, 18, 1-2.

Baral, K. J. (2005). Health check-up of commercial banks
in the framework of CAMEL: A case study of joint
venture banks in Nepal. The Journal of Nepalese
Business Studies, 2(1).

Barr, R. S., Killgo, K. A., Siems, T. F., & Zimmel, S. (2002).
Evaluating the productive efficiency and perfor-
mance of U.S. commercial banks. Managerial Finance,
28(8), 3-25. doi:10.1108/03074350210767988

Barr, R. S., Seiford, L. M., & Siems, T. (1994). Forecasting
bank failure: A non- parametric frontier estimation
approach. Economic Research Journal, 60, 417-429.

Barr, R. S., Seiford, L. M., & Siems, T. F. (1993). An
envelopment-analytical approach to measuring the
managerial efficiency of banks. Third European
Workshop on efficiency and productivity measure-
ment, center for operational research and econo-
metric. Louvain, Belgium

Bauer, T. N., Morrison, E. W., & Callister, R. R. (1998).
Organizational socialization: A review and directions
for future research. In G. R. Ferris (Ed.). Research in
Personnel and Human Resource Management, 16,
149-214.

Beck, T., Cull, R., Fuchs, M., Getenga, J., Gatere, P.,

Randa, J., & Trandafir, M., (2010), Banking sector
stability, efficiency, and outreach in Kenya. The World
Bank Policy Research Working Paper 5442.

Belsley, D. A., Kuh, E., & Welsch, R. E. (1980). Regression
diagnostics. Identifying influential data and sources of
collinearity. New York, NY: John Wiley & Sons.

Berger, A., & DeYoung, R. (1997). Problem loans and cost
efficiency in commercial banks. Journal of Banking and
Finance, 21. doi:10.1016/S0378-4266(97)00003-4

Berger, A., & DeYoung, R. (2001). The effects of geo-
graphic expansion on bank efficiency. Journal of
Financial Services Research, 19(2), 163-184.
doi:10.1023/A:1011159405433

Berger, A., Hasan, 1., & Zhou, M. (2009). Bank ownership
and efficiency in china: What will happen in the
world’s largest nation? Journal of Banking and

Page 11 of 14


https://doi.org/10.1111/j.1468-036X.2006.00285.x
https://doi.org/10.1111/j.1468-036X.2006.00285.x
https://doi.org/10.1016/j.intfin.2006.07.001
https://doi.org/10.1108/03074350210767988
https://doi.org/10.1016/S0378-4266(97)00003-4
https://doi.org/10.1023/A:1011159405433

Lotto, Cogent Economics & Finance (2019), 7: 1664192 O‘ZK;’ Cogent o economics & ﬁ Nnance

https://doi.org/10.1080/23322039.2019.1664192

Finance, 33, 113-130. doi:10.1016/j.
jbankfin.2007.05.016

Berger, A., & Humphrey, D. (1997). Efficiency of financial
institutions: International survey and directions for
future research. European Journal of Operational
Research, 98, 175-212. doi:10.1016/5S0377-2217(96)
00342-6

Berger, A., & Mester, L. (1997). Inside the black box: What
explains differences in the efficiencies of financial
institutions? Journal of Banking and Finance, 21, 895-
947,1997. doi:10.1016/S0378-4266(97)00010-1

Berger, A. N., Hancock, D., & Humphrey, D. B. (1993). Bank
efficiency derived from the profit function. Journal of
Banking and Finance, 17(2-3), 317-347. doi:10.1016/
0378-4266(93)90035-C

Berger, A.N, Hanweck, T.H, & Humphrey, D.B. (1987).
Competitive viability in banking: scale, scope, and
product mix economies. Journal of Monetary
Economics, 20, 501-520.

Bikker, J. A., & Haaf, C. (2002). Competition, concentration
and their relationship: An empirical analysis of the
banking industry. Journal of Banking & Finance, 26,
2191-2214. doi:10.1016/S0378-4266(02)00205-4

Bonin, J. P,, Hassan, 1., & Watchet, P. (2005). Bank per-
formance, efficiency and ownership in transition
countries. Journal of Banking and Finance, 29, 31-53.
doi:10.1016/j.jbankfin.2004.06.015

BOT. (2014). Directorate of Banking Supervision. In the
Banking and Financial Institutions (Licensing)
Regulations. G.N. No. 297. Dar es Salaam: The Bank of
Tanzan.

BOT. (2017). Directorate of banking supervision. In Bank
of tanzania annual report. Dar es Salaam: The Bank of
Tanzania.

Casu, B., & Girardone, C. (2006). Bank competition, con-
centration and efficiency in the single European
market. The Manchester School, 74((4):), 441-468.
doi:10.1111/j.1467-9957.2006.00503.x

Casu, B., Girardone, C., & Molynuex, P. (2004). Productivity
change in European banking: A comparison of para-
metric and non-parametric approaches. Journal of
Banking & Finance, 28(10), 2521-2540. doi:10.1016/].
jbankfin.2003.10.014

Casu, B., & Molyneux, P. (2003). A comparative study of
efficiency in European banking. Journal of Applied
Economics, 35(17), 1865-1876. doi:10.1080/
0003684032000158109

Das, A., & Ghosh, S. (2006). Financial deregulation and
efficiency: An empirical analysis of Indian banks
during the post reform period. Review of Financial
Economics, 15, 193-221. doi:10.1016/j.
rfe.2005.06.002

David C. Wheelock and Paul W. Wilson, (2009). The
Evolution of Cost-Productivity and Efficiency Among
U.S. Credit Unions. Working Paper 2009-008D,
Research Division, Federal Reserve Bank of St. Louis.

Delis, M. D., & Papanikolaou, N. (2009). Determinants of
bank efficiency: Evidence from a semi-parametric
methodology. MPRA Paper No. 13893. Available
Online at http://mpra.ub.uni-muenchen.de/13893/

Demirguc-Kunt, A. (1989). Deposit-institution failures:

A review of empirical literature. Economic Review-
Federal Reserve Bank of Cleveland, 25(4), 2-18.

Diamond, D. W. (1984). Liquidity banks and markets.
Financial Intermediation as Delegated Monitoring.
Review of Economic Studies, 51, 393-414.

Dimitris, I. G. (2008). Cost efficiency impact of bank
branch characteristics and location: An illustrative
application to greek bank branches. Journal of
Managerial Finance, 34(3), 172-185. doi:10.1108/
03074350810848054

Drake, L. (2003). Costs and efficiency in banking: A survey
of the evidence from the US, the UK and Japan. In
Handbook of international banking, chapter 12.
Edward Elgar Publishing.

Drake, L., & Hall, M. J. B. (2003). Efficiency in Japanese
banking: An empirical analysis. Journal of Banking
and Finance, 27, 891-917. doi:10.1016/S0378-
4266(02)00240-6

Fan, L, & Shaffer, S. (2004).Efficiency versus risk in large
domestic us banks. Managerial Finance, 30, 1-19.

Gill, A, & Biger, N. (2012). Barriers to small business
growth in canada. Journal of Small Business and
Enterprise Development, 19(4), 656-668.

Giradone, C., Molyneux, P., & Gardener, E. (2004).
Analyzing the determinants of bank efficiency: The
case of Italian Banks. Applied Economics, 36(3),
215-227. doi:10.1080/0003684042000175334

Gorton, G., &Huang, L., (2002). Liquidity, efficiency and bank
bailouts. NBER Working Paper No. w9158, Washington,
DC: National Bureau of Economic Research.

Greene, William. (2008). Econometric analysis, 6th ed.
Upper Saddle River: Prentice Hall.

Grigorian, & Manole,. (2002). Measuring bank perfor-
mance of Nepali Banks: A Data Envelopment Analysis
(DEA) perspective. International Journal of Economics
and Financial Issues, 3(1), 54-65.

Gwahula, R. (2013). Efficiency of commercial banks in
East Africa: A non-parametric approach.
International Journal of Business and Management;, 8
(4), 1833-3850.

Hasan, I, & Marton, K. (2003). Development and efficiency
of the banking sector in a transitional economy:
hungarian experience. Journal of Banking & Finance,
27, 2249-2271.

Hassan, K., & Sanchez, B. (2007). Efficiency determinants
and dynamic efficiency changes in Latin American
banking industries. Networks Financial Institute,
Working Papers, No. 32. Indiana University

Hsiao, H. C., Chang, H., Huang, H., & Cianci, A. (2010). First
financial restructuring and operating efficiency.
Evidence from Taiwanese Commercial Banks. Journal
of Banking and Finance, 34, 1461-1471.

Hughes, J.P, Mester, L.J, & Moon, C.G. (2001). Are scale
economies in banking elusive or illusive? evidence
obtained by incorporating capital structure and risk-
taking into models of bank production. Journal Of
Banking And Finance, 25, 2169-2208.

Kallury, S., & Bhat, S. (2009). Does foreign bank entry
affect operations of domestic banks? A study on
Indian public sector banks. Institute of chartered
financial analysts of India (Hyderabad). The ICFAI
Journal of Managerial Economics, 7(3/4), 40-51.

Kashyap, A., Rajan, R., & Stein, J. (2002). Banks as liquidity
providers: An explanation for the coexistence of
lending and deposit-taking. Journal of Finance, 57,
3373. doi:10.1111/1540-6261.00415

Kwan, S., & Eisenbeis, R. A. (1997). Bank risk, capitaliza-
tion, and operating efficiency. Journal of Financial
Services Research, 12(3), 117-131. doi:10.1023/
A:1007970618648

Lotto, J. (2018). The empirical analysis of the impact of
bank capital regulations on operating efficiency.
International Journal of Financial Studies, 6(2), 34.
doi:10.3390/ijfs6020034

Maudos, J., Pastor, M., Perez, F., & Quesada, J. (2002). Cost
and profit efficiency in European banks. Journal of
International Financial Markets, Institutions and
Money, 12(1), 33-58. d0i:10.1016/51042-4431(01)
00051-8

Mester, L. J. (1996). A study of bank efficiency taking into
account risk-preferences. Journal of Banking and

Page 12 of 14


https://doi.org/10.1016/j.jbankfin.2007.05.016
https://doi.org/10.1016/j.jbankfin.2007.05.016
https://doi.org/10.1016/S0377-2217(96)00342-6
https://doi.org/10.1016/S0377-2217(96)00342-6
https://doi.org/10.1016/S0378-4266(97)00010-1
https://doi.org/10.1016/0378-4266(93)90035-C
https://doi.org/10.1016/0378-4266(93)90035-C
https://doi.org/10.1016/S0378-4266(02)00205-4
https://doi.org/10.1016/j.jbankfin.2004.06.015
https://doi.org/10.1111/j.1467-9957.2006.00503.x
https://doi.org/10.1016/j.jbankfin.2003.10.014
https://doi.org/10.1016/j.jbankfin.2003.10.014
https://doi.org/10.1080/0003684032000158109
https://doi.org/10.1080/0003684032000158109
https://doi.org/10.1016/j.rfe.2005.06.002
https://doi.org/10.1016/j.rfe.2005.06.002
http://mpra.ub.uni-muenchen.de/13893/
https://doi.org/10.1108/03074350810848054
https://doi.org/10.1108/03074350810848054
https://doi.org/10.1016/S0378-4266(02)00240-6
https://doi.org/10.1016/S0378-4266(02)00240-6
https://doi.org/10.1080/0003684042000175334
https://doi.org/10.1111/1540-6261.00415
https://doi.org/10.1023/A:1007970618648
https://doi.org/10.1023/A:1007970618648
https://doi.org/10.3390/ijfs6020034
https://doi.org/10.1016/S1042-4431(01)00051-8
https://doi.org/10.1016/S1042-4431(01)00051-8

Lotto, Cogent Economics & Finance (2019), 7: 1664192
https://doi.org/10.1080/23322039.2019.1664192

<k cogent +-economics & finance

Finance, 20, 1025-1045. d0i:10.1016/0378-4266(95)
00047-X

Mester, L.J. (1992). Traditional and nontraditional bank-
ing: an information-theoretic approach. Journal of
Banking and Finance, 16, 545-566.

Mills, D. E., & Schumann, L. (1985). Industry structure with
fluctuating demand. American Economic Review, 75
(4), 758-767.

Mitchell, K., & Onvural, N. M. (1996). Economies of scale
and scope at large commercial banks: Evidence from
the Fourier flexible functional form. Journal of Money,
Credit and Banking, 28, 178-199. doi:10.2307/
2078022

Molyneux, P., Altunbas, Y., & Gardener, E. P. M. (1996).
Efficiency in European Banking. European Economic
Review, 45(10), 1931-1955.

Murillo, Victoria. (2002). Political bias in policy conver-
gence: privatization in policy choices in latin america.
World Politics, 54(4), 462-493.

Mutaiting, O. R. (1994). Liberalization of the banking
industry in Tanzania. Issues and prospects. The
African Journal of Finance and Management, 7(2).

Myron, L., & Black, H. (1983). An analysis of the behavior
of mature black-owned commercial bank. Journal of
Economics and Business, 35(1).

Naceur, S. B., Ben-Khedhiri, H., & Casu, B. (2009). What
drives the efficiency of selected MENA banks? A
meta-frontier analysis. Working Paper 499 IMF
Institute, International Monetary Fund, Washington,
DC.

Nakane, M, & Weintraub, D. (2005). Bank privatization and
productivity: evidence for brazil. Journal Of Banking &
Finance, 29, 2259-2289.

Noulas, A.G, Ray, S.C, & Miller, S.M. (1990). Returns to
scale and input substitution for large us banks.
Journal of Money, Credit and Banking, 22, 94-108.

0dungga, R. M. (2016). Specific performance indicators,
market share and operating efficiency for commer-
cial banks in Kenya. International Journal of Finance
and Accounting, 5(3), 135-145.

Odungga, R. M., Nyangweso, P. M., Carter, D. A, &
Mwarumba, M. (2013). Credit risk, capital adequacy
and operating efficiency of commercial banks in
Kenya. International Journal of Business and
Management Invention, 2(9), 6-12.

Okuda, Hidenobu & Aiba, Daiju (2014). HYPERLINK
“https://ideas.repec.org/p/hit/econdp/2014-14.html”
Determinants of Operational Efficiency and Total
Factor Productivity Change of Major Cambodian
Financial Institutions: A Data Envelopment Analysis
during the Period of 2006-2013. HYPERLINK “https://
ideas.repec.org/s/hit/econdp.html” Discussion Papers
2014-14, Graduate School of Economics,
Hitotsubashi University

Ong, T. S, Teo, C. L., & Teh, B. H. (2011). Analysis on
financial performance and efficiency changes of
malaysian commercial banks after mergers and
acquisitions. International Journal of Business and
Management Tomorrow, 1(2).

Oral, M., & Yolalan, R. (1990). An empirical study on measur-
ing operating efficiency and profitability of bank
branches. European Journal of Operational Research, 46,
282-294. d0i:10.1016/0377-2217(90)90002-S

Parisio, L. (1992). Economies of scale and scope in the
italian bank industry: evidence from panel data.
Rivisita Internazionale Di Scienze Economiche
eCommerciali, 39, 959-78.

Pasiouras, F., Tanna, S., & Zopounidis, C. (2007).
Regulations, supervision and banks’ cost and profit
efficiency around the world: A stochastic frontier
approach. University of Bath Management Working
Paper No. 2007.05. doi: 10.1094/PDIS-91-4-0467B

Ramakrishnan, R., & Thakor, A. (1984). Information reliability
and a theory of financial Intermediation. The Review of
Economic Studies, 51, 415-432. doi:10.2307/2297431

Raphael, G. (2013). Bank-specific, industry-specific and
macroeconomic determinants of bank efficiency in
Tanzania: A two stage analysis. European Journal of
Business and Management, 5(2), 142-155.

Ray, S. C. (1998). Measuring scale efficiency from a trans
log production function. Journal of Productivity
Analysis, 11, 183-194. doi:10.1023/
A:1018322023051

Sanchez, M. K., Hassan, J. R., & Barkus. (2013). Efficiency
determinants and dynamic efficiency changes in
Latin American banking industries. JCC. The Business
and Economic Research Journal, 6(1), 27-52.

Schweitzer, S. A. (1972). Economies of scale and holding
company dffiliation in banking. Southern Economic
Journal, 39, 258-266. doi:10.2307/1056596

Sealey, C., & Lindley, J. T. (1977). Inputs, outputs and
a theory of production and cost at depository finan-
cial institutions. Journal of Finance, 32, 1251-1266.

Shawk, (2008), Operational efficiency a brand point
management perspective. Retrieved from http://
www.schawk.com.

Srinivas, M., & Rwechungura, A. K. (2013). Determinants of
bank profitability in a developing economy. Empirical
evidence from Tanzania. Asian Journal of Research in
Banking and Finance, 3, (11).

Studenmund, A.H. (2011). Using econometrics: a practical
guide. New York: Pearson Publishers.

Tecles, P., & Tabak, B. M. (2010). Determinants of bank
efficiency: Case of Brazil. Working Paper ISSN
1518-3548

Tsai, D. H, & Huang, F. W. (1999). Management quality
and bank efficiency: empirical evidence for taiwanese
banks. Management Review, 18(3), 35-55.

Weill, L. (2004). On the relationship between competition
and efficiency in the eu banking sectors. Kredit Und
Kapital, 37(3), 329-352.

Whalen, G. (1991). A proportional hazards model of bank
failure: An examination of its usefulness as an early
warning tool. Economic Review-Federal Reserve Bank
of Cleveland, 27(1), 21-31.

White, H. (1980). A heteroskedasticity-consistent covar-
iance matrix estimator and a direct test for hetero-
skedasticity. Econometrica, 48, 817-838.

William, J., & Cabro, S. (2012). Are European savings
banks too small? A comparison of scale economies
and scale efficiency. The Manchester School, 70((2)),
1463-6786.

Xuezhi, Q., & Pastory, D. (2012). Commercial banks prof-
itability position: The case of Tanzania. International
Journal of Business and Management, 7(13).

Yener, A., Carbo, S., Gardener, P. M., & Molyneux, P. (2007).
Examining the relationships between capital, risk and
efficiency in European banking. European Financial
Management, 13(1), 49-70. doi:10.1111/j.1468-
036X.2006.00285.x

Zawadi, A. (2013). Efficiency analysis of commercial
banks in Tanzania. An application of data envelop-
ment analysis (DEA) approach. European Journal of
Business and Management, 5(31), 193-203.

Page 13 of 14


https://doi.org/10.1016/0378-4266(95)00047-X
https://doi.org/10.1016/0378-4266(95)00047-X
https://doi.org/10.2307/2078022
https://doi.org/10.2307/2078022
https://ideas.repec.org/p/hit/econdp/2014-14.html
https://ideas.repec.org/s/hit/econdp.html
https://ideas.repec.org/s/hit/econdp.html
https://doi.org/10.1016/0377-2217(90)90002-S
https://doi.org/10.1094/PDIS-91-4-0467B
https://doi.org/10.2307/2297431
https://doi.org/10.1023/A:1018322023051
https://doi.org/10.1023/A:1018322023051
https://doi.org/10.2307/1056596
http://www.schawk.com
http://www.schawk.com
https://doi.org/10.1111/j.1468-036X.2006.00285.x
https://doi.org/10.1111/j.1468-036X.2006.00285.x

Lotto, Cogent Economics & Finance (2019), 7: 1664192 0«;&;’ Cogent o economics & ﬁ Nnance

https://doi.org/10.1080/23322039.2019.1664192

© 2019 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

cogent--0a

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
@ You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.
Publishing with Cogent OA ensures:

«  Immediate, universal access to your article on publication

»  High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
»  Download and citation statistics for your article

*  Rapid online publication

«  Input from, and dialog with, expert editors and editorial boards

+  Retention of full copyright of your article

*  Guaranteed legacy preservation of your article

«  Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 14 of 14





