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Abstract

The paper analyzes the efficiency and profitability of commercial banks in 29 Sub-Saharan African
countries during 2000-2007. Although Africa was not initially hit by the global financial crisis,
particularly it examines as to whether the African banking sector may be exposed to contagion effects
of the financial crisis while investigating not only banks’ efficiency but also banking system in Africa.
It employs parametric methods, stochastic frontier approach to measure banks’ cost and profit
efficiency. Moreover, the paper analyzes the efficiency and profitability of commercial banks by each
group such as emerging market (South Africa), frontier markets, or financially developing markets, as
well as by each case of domestic bank, Sub-Saharan African (SSA) foreign bank, or non-SSA foreign
bank. Furthermore, using regression analysis, the paper discusses the correlation of technical
efficiency scores with the financial indicators such as asset quality, capital ratios, operational and
liquidity ratios, as well as z scores, a proxy measure of banking stability. The paper concludes with a
brief assessment of pre-effects of the crisis, by pointing out the issues on Africa's banking system and

by suggesting policy implications.

Key words: Bank efficiency, Banking sector, Global financial crisis, Profitability, Stochastic frontier

analysis, Sub-Saharan Africa
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1. Introduction

The current global financial crisis that originated in the collapse in the market for sub-prime mortgages
in the United States in 2007 initially did not hit Africa directly. The crisis also had little impact on the
Sub-Saharan African financial systems because the financial sector in Africa remains shallow,
uncompetitive and weakly integrated into the global markets. Despite the fact that money, currencies,
and capital markets had the significant pressures by the crisis, they have continued to function
normally, and financial institutions in most countries have been stable without emergency support

from monetary authorities.

Nevertheless, due to pressures intensified by the crisis, Sub-Saharan African countries are being hit
hard as the global crisis has continued to deepen. The spiraling effects of a depressed world economy
and the increased risk aversion of investors pose growing risks for Sub-Saharan African financial
systems. As a matter of fact, frontier and emerging market countries such as South Africa, Nigeria,
Ghana, and Kenya were hit first, suffering falling equity markets, capital flow reversals, and pressures

on exchange rates.

Most African economies have a high degree of foreign bank penetration. The large share of
foreign-owned banks across Africa has brought stability over the past years but also exposes the region
to additional contagion risk. Also, the boosting of domestic banks’ efficiency is mainly attributable to
raising the number of foreign banks. Central bankers in the Southern African Development
Community (SADC) recognize that efficiency in the banking sector is a key contributor to
macroeconomic stability (Ngalande, 2003). It is also a precondition for economic growth and
important for the effectiveness of monetary policy (Hartmann, 2004). In the late 1980s and early 1990s,
a number of African countries began to restructure their financial sectors in order to boost banking
efficiency (Brownbridge and Harvey, 1998). Thus, it is crucial to conduct research on bank efficiency
in Africa. Some researchers have already studied about the efficiency of African banks. At the same
time, it is also important to assess pre-effects of the ongoing financial crisis on the banking efficiency

as well as banking system in Africa.

At present, it is likely to be difficult to entirely analyze the impact of the current crisis on the African
banking sector because of the limited availability of 2008 bank-level data. Thus, the paper mainly tries

to answer the following questions.

a) How were the pre-crisis performance and profitability of commercial banks in
Sub-Saharan Africa?

b)  During the pre-crisis period, how was the relationship between bank efficiency and
financial indicators?

c¢)  Whether the African banking sector may be exposed to contagion effects of the current

financial crisis.



The rest of this paper is structured as follows. Section 2 reviews the current financial crisis and gives a
brief survey of impact of the crisis on the Africa’s banking system. Section 3 discusses banking sector
in Sub-Saharan Africa through comparative analysis of bank performance and profitability. This is
followed by a description of methodology and data used in the study. The cost and alternative profit
functions are used to measure domestic and foreign banks’ cost and profit efficiency by using a
stochastic frontier approach. Then, the paper assesses the links between bank efficiency and financial
indicators such as operation, capital, liquidity, and asset quality ratios though the instrumental variable
estimation in the form of two-stage least squares technique. The paper concludes with a brief
assessment of the pre-effects of the crisis by pointing out the issues on Africa's banking system and by

suggesting policy implications.

2. Global Financial Crisis

The financial disruptions triggered by the US sub-prime mortgage market precipitated a global
financial crisis, which has simultaneously affected all the major economies including the United States
of America, the European Union, Japan and China. This global crisis made all these economies go into
a recession by the end of 2008. IMF (2009) mentions that many countries in Sub-Saharan Africa
enjoyed robust economic growth in recent years that strengthened their balance sheets. Sound
economic policies were an important factor, as was the favorable external environment and increased
external support in the form of debt relief and higher capital inflows. In addition, African markets have
so far been remarkably resilient to the current Global Financial Crisis, primarily due to the fact that
their financial systems do not hold any of the toxic securities and debts that have precipitated and

spread the crisis in the international financial system.

Sub-Saharan African countries greatly vary by country in financial market development; linkages to
global financial markets and institutions; the initial soundness of their financial systems; and their
capacity to respond to the shocks flexibly and comprehensively. Therefore, their exposure to the crisis
also differs. The better countries with a sound financial system, substantial reserves, and fiscal
surpluses are integrated with global markets, the faster they are feeling contagion effects. But those
countries with stronger financial systems and with flexible policy frameworks could absorb shocks

better and mitigate the effects more effectively.

2.1 Brief Survey of Impact of the Crisis on the Africa’s Banking System

Since most African banks do not have any significant exposure to the sub-prime mortgage market and
asset-backed securities, bank failures have been rare in Africa. They are, however, vulnerable to
contagion effects arising from the high rate of foreign ownership of banks in several countries in the
region. To the extent that foreign-owned banks reduce their support of local banks or sell their assets,
it will have serious negative consequences for the financial sector in Africa. The countries like
Botswana, Cote d’Ivoire, Malawi, Mozambique, Swaziland and Zambia are highly susceptible to

contagion from this source because of the quite high presence of foreign-owned banks in these



countries.

Although banking sectors in South Africa, Nigeria and Kenya remain stable, the IMF (2009) reports
that portfolio and external borrowing have largely dried up and trade financing has become more
costly and scarce in these countries including Ghana. While nonperforming loans are still manageable,
they are expected to rise with a slowing in economic activity. Credit conditions have tightened, in

particular credit to small- and medium-sized enterprises.

Nigeria’s financial markets are currently experiencing enormous strains due to both global and local
market liquidity issues and high dependence on oil. In 2008, Nigeria’s financial sector had two
problems. On the one side, a boom in Nigeria’s capital markets which was encouraged by the banking
sector reforms in turn has exposed the banks to risk from the global economic downturn. On the other,
the price of oil has more than halved since its high of USD147 in July, 2008. Despite these problems,
the Nigerian banking system is further protected from the crisis as a result of the dramatic
improvement in risk management practices, which help banks to avoid lending to individuals and

organizations that are likely to default.

Murinde (2009) points out that African banking assets represent only 0.87% of global banking assets,
compared to 58.15% for the 15 countries of the Euro zone and 15.09% for the United States. Few
banks in Africa are exposed to off-balance transactions such as securitisation and use of the derivative
market and they are mainly involved in financial intermediation. Also, for some African countries,
borrowing from foreign banks is regulated in the context of exchange control regulations such that, in
a flow of funds sense, domestic companies can only borrow from the rest of the world by using central

bank or government guarantees.
3. Banking Sector in Sub-Saharan Africa

3.1 Comparative Analysis of Banks’ Performance and Structure

Table 1 shows indicators of banks performance by comparator group® in 2007. The Sub-Saharan
Africa commercial banks which had the highest return on average equity (ROAE) and average assets
(ROAA) operate in the frontier market countries. The banks in the financially developing countries
had the highest net interest income to assets. The emerging market country (South Africa) has
relatively low level in ratios such as net interest income to assets, ROAA and the cost-to-income.
Although South Africa has a well-developed financial system, its banks’ performance is lower than the
other two markets except the rest of the groups. Its picture may be reflected by the fact that a full

continuum of market segments in South Africa are interconnected and integrated with global markets.

2 Emerging Market Country is South Africa. Other country groupings refer to the Table Al in Appendix.
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Table 1: Indicators of Banks Performance by Comparator Group (in percent), 2007

Net interest

) Cost to
Comparator Group income to ROAA ROAE i i
mcome ratio
assets
Emerging Market Country 59 2.1 18.6 59.6
Frontier Market Countries 6.1 24 23.8 59.5
Financially Developing Countries 8.2 2.0 15.1 66.2
The rest of three comparator groups 32 1.7 -10.2 64.3
Average 5.8 2.0 11.8 62.4

Source: Bankscope database (2009)

Note: ROAA is return on average assets. ROAE is return on average equity.

With regard to the indicators of financial depth as shown in Figure Bl in Appendix, the liquid
liabilities to GDP ratio presents that the frontier market countries had an upward trend during the
2000-2006 but it shows a big drop in 2007. The emerging market country also has a trend that its ratio
has largely decreased during the 2000-2004 and this has jumped from 41.4 in 2005 to the 2000 level
(almost 53.0 percent) in 2006. However, it has the similar trend to that of frontier market countries by
representing a big drop of the ratio in 2007. In comparison with those ratios of the two groups, the
financially developing countries had a considerably low ratio of liquid liabilities to GDP over time by

showing around 20 percent.

Both indicators of bank credit to bank deposits and private credit by deposit money banks to GDP
show almost a similar trend over time. The emerging market country had very high ratios in both in
comparison with those of other two groups, frontier market countries and financially developing
countries during the sample period. These two ratios have slightly increased in the emerging and
frontier markets for the 2006-2007.

The ratio of bank deposit to GDP has a relatively increasing trend in the frontier market countries and
financially developing countries during the 2000-2006. Nevertheless, those ratios have decreased in
both groups in 2007. On the contrary, the ratio in the emerging market country shows the highest with
a range of 50 to 60 percent and mostly stayed flat for the first five years. But it has moderately
increased since 2004. In addition, this bank deposit to GDP ratio in the financially developing

countries indicates considerably low values (from 13 to 17 percent) during the sample period.

Currency outside banking system to base money used as an indicator of monetization of the economy,
has been the highest in the financially developing countries, showing the figures within a range of 36
to 41 percent during the 2000-2007. Although the emerging market country had the very low ratio
indicating 21 to 27 percent for the 2000-2002, the ratio has increased to the level of 32 to 35 percent

since 2003. It is also the similar trend and level to that of the frontier market countries. In general,



low-income countries have the highest ratio of currency outside banking system to base money, while
upper-middle income countries have the lowest ratio. In the case of Africa, since many informal
sectors exist in low income countries, it contributes to the highest ratio of the indicator, in particular in
financially developing countries. Moreover, all three groups had the similar trend of downward shift in
the ratio in 2007 (Figure B1 in Appendix).

The ratio of Loan loss provisions to net interest revenue is the highest in SSA foreign banks (Figures
B3 to B4 in Appendix) in 2007. It implies that SSA foreign banks in the sample may have a more
serious problem with underperforming loans in their balance sheets compared to domestic and
Non-SSA foreign banks.

In addition, lending rate’ features one of the African banking sector’s issues, representing high ratios
within a range of 17 to 31 percent, on average in the 29 sample countries in 2000 (See Figure B2 in
Appendix). This lending rate has largely decreased to a range of 10 to 18 percent in 2007, showing the

decreasing trend over time.
3.2 Profitability Analysis

This section first presents the data on the level of profitability of commercial banks by comparator
group as well as by each case of bank ownership. As seen in Tables 2 to 3 and (Figure B3 in Appendix),
each ratio of return on average assets (ROAA) and return on average equity (ROAE) varies by a
comparator group. The two ratios are the highest in the financially developing countries over the
period 2000-2003, while indicating the lowest ratios in the emerging market country except the year of
2000. However, that trend has changed since 2004. Especially, the ratios have decreased in the
financially developing countries by representing the lowest among the three groups over the period
2005-2007. Yet, only the ratios of emerging market country have decreased during 2006-2007.

Looking at the ratios of ROAA and ROAE by bank ownership, they have been moving erratically as
shown in Figure B3. These ratios have on the whole the same trend in both domestic and Sub-Saharan
African (SSA) foreign banks except that ROAE of domestic banks has decreased during the
2006-2007. Also, both ratios of Non-SSA foreign banks have the same trend by showing the upward
shift and the highest figures among the three types of banks over the 2004-2007.

3 This is the commercial bank prime lending rate. Low interest rates contribute to lower cost of doing business
and lower prices.



Table 2: Return on Average Assets (in percent), 2000-2007

2000 2001 2002 2003 2004 2005 2006 2007

Emerging Market Country 225 077 070 1.04 078 226 227 2.05
Frontier Market Countries 193 242 191 1.66 249 201 200 238
Financially Developing Countries 281 289 284 290 247 116 1.69 2.03
The rest of three comparator groups 142 137 124 180 1.61 1.67 1.69 1.67

2000 2001 2002 2003 2004 2005 2006 2007

Domestic 243 220 213 240 3.14 174 234 252
SSA Foreign 230 1.88 215 105 161 1.19 053 127
Non-SSA Foreign 1.89 3.06 196 207 169 203 244 262
Foreign 203 259 204 166 166 170 159 198

Source: Bankscope (2009) and author’s calculations.

Table 3: Return on Average Equity (in percent), 2000-2007

2000 2001 2002 2003 2004 2005 2006 2007

Emerging Market Country 1340 -273 1491 589 639 17.55 1941 18.58
Frontier Market Countries 1996 18.86 16.65 1694 22.00 1599 1949 2382
Financially Developing Countries 20.48 3237 27.68 27.68 20.10 14.00 11.04 15.11
The rest of three comparator groups 16.55 1475 1298 14.00 17.12 16.86 5.81 -10.22

2000 2001 2002 2003 2004 2005 2006 2007

Domestic 22.54 2124 16.04 1991 21.13 16.55 1852 17.28
SSA Foreign 13.63 12.35 2720 13.60 1837 7.07 4091 16.35
Non-SSA Foreign 17.15 26.56 21.33 22.75 19.57 19.69 21.79 23.19
Foreign 1592 2095 23.67 19.07 19.10 14.62 1423 19.96

Source: Bankscope (2009) and author’s calculations.

As shown in Table 4 and (Figures B3 to B4 in Appendix), net interest margin (NIM) which is a proxy
measure of banking efficiency, is relatively high in both financially developing and frontier market
countries during the 2000-2002. Particularly, the NIM ratio has shown the highest level while moving
erratically among the three groups over the period 2003-2007. The NIM ratio has slightly decreased in
the emerging and frontier market countries in 2007 from the previous year, however, it has increased
only in the financially developing countries in 2007 from the previous year. Then, looking at the NIM
ratio by bank ownership, the NIM has shown a similar trend in both SSA foreign and Non-SSA
foreign banks while having a decreasing trend over the period 2003-2005 and an increasing trend after
2005. But the NIM ratio has shown a different picture with a decreasing trend since 2004 (representing
the highest figure) in domestic banks and the lowest level among the three types of banks in 2007. In



general, higher levels of net interest margins indicate lower levels of bank efficiency, as there is a
higher wedge between lending and deposit interest rates. Poorer countries have typically higher net
interest margins (Beck and Demirgiic-Kunt, 2009). Thus, the findings of this study suggest that SSA
foreign and Non-SSA foreign banks have been less efficient since 2005. On the contrary, the domestic

banks have been more efficient since 2004.

Table 4: Net Interest Margin (in percent), 2000-2007
2000 2001 2002 2003 2004 2005 2006 2007

Emerging Market Country 656 6.62 665 590 6.00 687 782 757
Frontier Market Countries 880 920 899 820 8.1 7.60 7.58 739
Financially Developing Countries 9.09 9.02 932 12.17 1238 922 9.06 10.67
The rest of three comparator groups 1196 9.11 587 521 491 773 820 4.72

2000 2001 2002 2003 2004 2005 2006 2007

Domestic 935 9.68 936 939 1038 853 833 722
SSA Foreign 792 809 822 917 773 720 7775 9.24
Non-SSA Foreign 813 826 816 890 891 827 823 9.14
Foreign 805 819 818 9.01 846 785 802 9.19

Source: Bankscope (2009) and author’s calculations.

In addition to the NIM ratio, the bank overhead costs to GDP ratio is also a proxy measure of banking
efficiency. This ratio has shown with an erratic movement in the emerging market country during the
2000-2007 while remaining the lowest level except for that of 2000 (Figure B3 in Appendix). In the
frontier market countries, this ratio has shown a decreasing trend since 2001 and it has also shown a
similar trend in the financially developing countries since 2004. Nevertheless, the bank overhead costs
to GDP ratio of financially developing countries has remained the highest over the period 2004-2007.
It implies that commercial banks still show lower level of efficiency in the financially developing

countries despite its decreasing trend.
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Figure 1: Bank Stability Indicator, Z-Scores (in percent), 2000-2007
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Source: Beck and Demirgiic-Kunt (2009), Bankscope database (2009) and Author’s calculations
Note: The z-score is a proxy measure of bank soundness which is given by an estimate of a bank’s probability of

_ ROA +K
Vol (ROA)

failure. The z-score can be summarized as Z , where ROA (profitability) is a period average of

return on assets, K (leverage measure) is the period average equity-to-asset ratio, and Vol(ROA) is the return

volatility given by the period standard deviation of return on assets.

Figure 1 provides the evidence that the commercial banks in the emerging market country have lower
z-scores which is an indicator of bank soundness over time, compared to the other two groups. The
frontier market countries have the highest z-scores since 2005. It suggests that the banks in the frontier
market countries are the most stable among the three groups over the period 2005-2007. The z-scores
of the financially developing countries have moved erratically over time and that it has decreased
slightly in 2007 from the previous year. However, the level of those z-scores is much higher than those

of the emerging market country during the sample period.

Table 5 reports z-scores by each country. The z-score of the emerging market country has decreased in
2007 from the previous year as well as the 2000 level but in the frontier market countries, eight
countries had an increase in the z-score in 2007 from the previous year. Only four countries such as
Cape Verde, Ghana, Mauritius, and Seychelles had a decrease in the z-score in 2007. By contrast,
eight countries in the financially developing countries had a decrease of the z-score in 2007 and six

countries had its increase in the same year.
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Table 5: Z score, 2000-2007

Couniry 20000 2001 2002 2003 2004 2005 2006 2007 Trend

Fmerging Matkel ¢y africa 948 679 982 972 416 652 562 501

Country
Botswana 12.76 Q86 1033 AL 243 11.86 892 1358 A
Cape Verde 528 1376 1311 1590 2889 2210 18.31 "
Ghana 386 237 282 327 428 4590 392 319 ™y
Kenya 6.99 584 5.64 5.33 328 448 5.82 616 A
Manritius 072 1273 14.00 1532 14357 1353 6.8F 6.4 u
Frontier Market  Mozambigue [.1&8 182 067 107 130 114 268 438 A
Conntries Namibia 16.37 13,59 2130 889 13060 421 1554 23.63 A
Nigeria 363 4.02 5.02 5.56 f6.53 E.a7 G938 11.64 A
Sevchelles 1873 547 43062 425 1377 601 631 1.80 u
Tanzania 327 312 B0 2.45 6.55 693 3.74 7.96 A
Uzanda 252 570 442 484 59 0602 794 836 A
Lambia 058 1.27 .04 530 4.78 3.40 5.710) .64 A
all 782 653 1131 662 825 855 824 934 A
Angola 539 463 515 931 8350 795 822 741 u
Benin T.53 4.34 2.70 243 1.949 2.89 2.96 4.47 A
Burkina Faso 430 805 1226 883 329 491 226 354 A
Burundi 1298 1927 20,12 15345 1137 1023 2862 26493 "
Cameroon .79 1.79 444 160 226 398 340 385 A
Financially e d_'[".'ﬂii'r_‘ 8.28 267 891 10359 5.04 216 1.43 286G A
De&'elopiu;': Gmnblg 702 1012 936 377 348 1563 1288 677 u
Countries Malawi 518 416 374 531 489 446 514 593 A
Mali 510 6.98 656 617 3.07 2.97 4.76 616 A
Miger .90 266 1085 1042 2.84 371 2.08 1.94 ™
Senegal .17 381 5376 593 2.91 3.33 BN |.44 u
Sierra Leone 954 826 776 B9 205 676 703 350 “y
Swaziland 1519 1514 1385 1149 1198 Q.65 T.26 6.93 u
Limbabwe 3.20 243 3.78 208 2.65 2.80 349 2.349 ™
all T.09 7.74 B.37 T.26 518 5.82 .71 6.01 u
The rest of hree Manritania 1965 1325 2467 1869 1908 2478 1874 31.75 A
comparator groups  Sudan 777 76 BE4 0 999 972 695 T.aE 0 474 u

Source: Beck and Demirgiig-Kunt (2009), Bankscope database (2009) and Author’s calculations.
Note: 'This column denotes the increasing or decreasing trend of z-score in 2007 in comparison with that of 2006.

Blank is Not Available.

In terms of the return volatility* shown in Table 6, banks in Seychelles and Zambia have shown
relatively high return volatility representing 8.25 and 3.52 in 2007, respectively. Zambian banks show
higher return volatility in some previous years than that of 2007. It implies that banks in Zambia
exhibited higher degrees of risk taking. Also, banks in Seychelles exhibited a considerably high degree
of return volatility in 2007. Thereby, it contributed to a large drop of bank soundness (z-score) in 2007

4 The Z-index increases with profitability and equity capital as percent of assets, and decreases with return
volatility. Thus, a larger value of the Z-index indicates a lower risk profile for a bank (De Nicolo et al., 2003).
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from the previous year (6.31) to 1.80. With regard to the return volatility of banks in the financially
developing countries, Table 6 also presents that banks in Cote d’Ivoire, Malawi, Niger, Sierra Leone,
and Zimbabwe exhibited higher degrees of return volatility during the 2006-2007. In general, it
implies that banks in those countries have low level of z-scores in the same period, though there is an

exception such as banks in Malawi indicating relatively high z-scores in the same period.

Table 6: Return Volatility

Country 2000 2001 2002 2003 2004 2005 2006 2007

Emerging Market o Afiica 388 600 432 227 332 280 274 213

Country
Botswana 0.50 1.52 1.39 1.44 142 242 233 1.46
Cape Verde 1.12  0.04 0.85 0.89 0.61 0.31 036 046
Ghana 548 7.21 290 390 1.72 373 484 2.70
Kenya 4.18 691 344 411 10.44 1.42 1.66 1.94
Mauritius 077 096 230 085 0098 1.08 1.04 0.85
Frontier Market  Mozambique 1.72 18.84 522 357 672 134 227 1.77
Countries Naimibia 2.09 248 1.98 2381 1.53 424  0.78 0.50
Nigeria 340 272 2.62 1.77 1.63  2.68 1.84 1.29
Seychelles 1.61 6.36 0.78 4.30 1.39 328 2.6l 8.25
Tanzania 5.14 398 1.56 494 1.99 1.68 2.88 1.57
Uganda 313 214 288 340 416 0.93 1.12 1.53
Zambia 468 319 4.6l 3.60 3.93 378 276 3.52
Angola 2.87 1.83 482 566 7.78 670 2.75 1.97
Benin 1.94 6.89 389 254 430 3.04 232 1.23
Burkina Faso 2.50 1.26 0.93 1.13 339 204 3.39 1.92
Burundi NA 0.51 0.81 1.78 1.89 1.01 044 045
Cameroon 1.00 1.26 0.95 5.66 2.55 3.27 1.19 1.46
Financially Cote d‘Ivoire 1.56 147 068 079 401 17.12 7.10 335
Developing Gamblq 2.94 1.62 1.96 455 4.37 1.48 1.68  2.09
Coun‘[rie; B-Ialfm-'l 1.98 5.52 1.70 228 3.82 350 431 4.69
Mali 1.27 1.81 1.61 1.61 8.54 2.75 1.15 1.44
Niger 0.11 0.69 1.22 1.40 0.16 0.35 5.10 2.58
Senegal 1.01 3.71 1.84 0.62 0.68 1.02 0.99 1.20
Sierra Leone 244 320 257 343 313 297 429 507
Swaziland 0.16 052 3.01 4.58 1.64 324 0.86 1.04
Zimbabwe 4.21 7.20 462 1086 11.72 8.87 8.69 14.72
The rest of three  Mauritania NA NA 1.19 1.14 1.19 1.47 1.78 1.38
comparator groups Sudan 1.06 2.13 1.03 1.98 0.48 1.05 3.29  4.07

Source: Bankscope database (2009) and Author’s calculations.

Note: NA is Not Available.
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4. Empirical Model and Data

4.1 Methods to Estimate Cost Inefficiency and Profit Efficiency

4.1.1 Parametric versus Non-Parametric

In the literature dealing with the efficiency study, two major concepts are frequently used for
measuring this frontier function: non parametric and parametric approaches. The non parametric
approach known under the name of DEA method (Data Envelopment Analysis)’ consists in estimating
the frontier by using non-parametric mathematical linear programming. The method offers the
advantage of simple application and restrictive assumptions are not required in advance with regard to
the functional form. Its main disadvantage lies in the fact that this technique is unable to decompose
the deviations of certain banks from the efficient production frontier into components: inefficiency and
random error parts. The deviation as a whole is considered as inefficiency, irrespective of whether it
derives from inefficient operation or exogenous effects independent of management. An additional
problem is that the method disregards prices. The procedure rather focuses on measuring technological

efficiency, based on technological and not economic optimization.

The parametric methods are considered to be more sophisticated compared to non-parametric
techniques, whereby the estimation of efficiency is based on economic optimization, given the
underlying assumption of a stochastic optimal frontier. The parametric techniques mostly frequently
used include the Stochastic Frontier Approach (SFA)® and the Distribution Free Approach (DFA)’.
Parametric methods allow for incorporating both input allocative and technical efficiencies. The SFA
decomposes random error terms and the production unit inefficiency and takes into account the

existence of exogenous shocks.

Given that in transition economies the quality of banking data is not perfect and measurement errors

5 DEA is a non-parametric method for calculating relative efficiency scores in a multi input-output production
environment. It measures the performance of all decision-making units compared to the generated efficient
frontier. Best-practice banks, which constructs the DEA frontier, produce given output combinations with the
lowest level of inputs or achieve the highest level of output with a given level of inputs, i.e. operates with an
optimal input-output combination. Firms, which do not operate on the optimal frontier, suffer a certain level of
efficiency loss.

6 The SFA was independently developed by Aigner et al. (1977) and Meeusen and van den Broeck (1977).

7 Another parametric but more rarely used technique is the so called thick frontier approach (TFA). This
approach divided banks into four quartiles regarding their average cost or profit. Then the cost or profit curve is
estimated separately for all groups of the banks. The estimated cost/profit function for banks in the
smallest/largest average cost/profit quartile is interpreted as the cost/profit efficient frontier. A disadvantage of
the TFA is that the result is very sensitive to the selection on the number of quantiles. In addition econometric
problems may arise since the banks are pre-sorted using average cost or profit, which are essentially dependent
variables.
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are quite widespread, Fries and Taci (2005) argue that parametric methods, which are more robust to
data problems, would constitute more suitable empirical tools for analyzing banking efficiency®. This
study employs the stochastic frontiers based on a composed error model, which are considered
superior to non-parametric frontiers in measuring efficiency and that enable us to distinguish between

inefficiency and other exogenous shocks.
4.1.2 Concept of Profit Efficiency and Cost Inefficiency

Profit efficiency is the ratio of predicted actual profit to predicted maximum profit, which could be
earned if a bank was as efficient as the best practice bank after adjusting for random error. Profit
efficiency is ability to achieve maximum profits for a given set of output and the estimated values in
logarithm are bounded between 0 and 1. The higher the profit efficiency score is, the more profit

efficient the bank will be. If the score is 1, it means the most profit efficient bank.

Cost inefficiency measures the change in a bank’s variable cost adjusted for random error, relative to
the estimated cost needed to produce an output bundle as efficiently as the best-practice bank in a
sample facing the same exogenous variables, which include variable input prices, variable output
quantities and fixed netputs (inputs and outputs). It arises due to technical inefficiency, which results in
the use of an excess or sub-optimal mix of inputs given input prices and output quantities. The value of
cost inefficiency can be equal to or greater than one. It is equal to one for the best-practice commercial
bank within the given sample. If it is greater than one, then the bank is thought of wasting a certain
proportion of its resources relative to a best practice bank facing the same condition. Thus, the higher
value of cost inefficiency is, the greater the inefficiency is. For example, a value of 1.17 implies that a
bank has costs that are 17 percent above minimum defined by the frontier. It also means that 17
percent of its costs are wasted relative to the “best-practice” commercial bank producing the same

output and facing the same conditions.

4.2 Stochastic Frontier Analysis

4.2.1 Estimating Cost Inefficiency

To estimate the cost and alternative profit frontier functions, a transcendental logarithmic functional
form is selected. This functional form is widely used because it is a flexible functional form. The study
uses the translog stochastic frontier functions by Battese and Coelli (1995) and the software, Front 4.1,
which was produced by Coelli (1995). According to this approach, the estimation of banks’ relative

efficiency using panel data is obtained by estimating a cost function of the general form:

8 Nevertheless, there is no consensus among the researchers on the efficiency concept, functional form, and
estimation technique that yield the most accurate efficiency measure.
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Yist = /8 Xist +Vist +U ist (1)

where Y,, is total cost in logarithm form of bank i in country s in period t; X,, is a matrix of

ist ist

outputs, inputs, netputs and the set of relevant independent variables in logarithm form; £ is an

vector of unknown parameters; V., is a random error term assumed to follow a symmetric normal

ist
distribution (V, idd N(0,57))and U, is the value of inefficiency to extract and is determined by

a set of environmental variables Z.

This paper employs the full-form of cost function which is expressed as follows:
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where TC,’is defined as the total cost; W, is a vector of input prices; Q, is a vector of variable

I I
outputs; and Z; is a vector of fixed netputs. These two models of (1) and (2) are simultaneously

estimated by using maximum likelihood estimation; the methodology was advanced by Battese and

Coelli (1995). The unknown parameters suchas «, £, ¥, 0, n,and @ are estimated.

4.2.2 Estimating Profit Efficiency

To estimate profit efficiency of banks, the study uses the translog stochastic frontier profit function by
Battese and Coelli (1995) and the software, Front 4.1, which was produced by Coelli (1995).
According to this approach, the estimation of banks’ relative efficiency using panel data is obtained by

estimating a profit function of the general form:

Yist = IB X ist +Vist

'Uist (3)

where Y, is total profit in logarithm form of bank i in country s in period t; X, is a matrix of

outputs, inputs, netputs and the set of relevant independent variables in logarithm form; £ is an

vector of unknown parameters; V,, is a random error term assumed to follow a symmetric normal

9 Total cost consists of loan loss provisions, interest expense, and overheads comprising personnel expenses and
other operating expenses. However, in some banks the total cost is interest expense and overheads.
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distribution (V, idd N(0,57))and U, is the value of inefficiency to extract and is determined by

a set of environmental variables Z.

This paper employs the full-form of profit equation as follows:

In(z, +0+1) a, Y oW, > B InQ, %Zz% InW,W,,
i i i j

1 1
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i

where 7; is defined as profit before tax; € denotes absolute value of the minimum value of profit
(7r) over all banks in the sample to avoid negative profit (which is inappropriate for the logarithmic

form); W, is a vector of input prices; Q,

is a vector of variable outputs; and Z; is a vector of fixed
netputs. These two models of (1) and (2) are simultaneously estimated by using maximum likelihood
estimation; the methodology was advanced by Battese and Coelli (1995). The unknown parameters

suchas a, B, y, 0, n,and ¢ are estimated.

For this profit function, the dependent variable is the total profit of each commercial bank. As shown
in Table A2 in Appendix, this study specifies three outputs: Loans ($M), other earning assets ($M), and
off-balance sheet items ($M); two inputs: price of funds and price of non-interest expenses; and two
netputs, namely fixed assets and equity. The price of funds is computed by dividing total interest
expenses by the total amount of deposits and short term funding, while the price of non-interest
expenses is defined as the ratio of overhead cost to fixed assets. All variables are expressed in real

terms using the consumer price index (CPI) with 2000 as the base year.

4.3 Explanatory Variables and the Second Stage Regression

In this stage, by dividing the estimation period into two parts such as the first half (2000-2003) and the
last half (2004-2007), the profit and cost efficiency scores obtained from the SFA analysis are
regressed on the environmental variables to analyze the correlation of efficiency scores with financial
soundness indicators, bank specific factors, as well as macroeconomic conditions, especially to see
whether a different trend is observed in the pre-crisis period (2004-2007). Because of the potential
problems of the endogeneity bias, the instrumental variable estimation in the form of the two-stage
least squares technique is performed by each type of banks for each period. The variables are

determined and included as explanatory variables in the following equation:
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EFF =1+ 7 B +17 ,M; +&;,
where EFF,  is the bank level cost and profit efficiency score from the SFA analysis for bank i at
time t; B, includes factors that are more specific to individual banks and financial indicators; M, . is

a vector of time-varying macroeconomic variables; and &, is the residual. Dependent variables are

it

cost efficiency and profit efficiency. Independent variables are 13 in total and the number of bank
variables including financial accounting ratios is 10, namely ROAA is return on average assets; ROAE
is return on average equity; CTIR is cost to income ratio; EQTA is equity to total assets; EQNL is
equity to net loans; NLTA is net loans to total assets; LLPNIR is Loan Loss Provision to Net Interest
Revenue; and OUTBASE is currency outside of banking system to base money. IRS' is interest rate
spreads (lending minus deposit spreads); and ZS is z-score, a banking soundness indicator. The
variables as economic conditions and financial depth are the following; PG is real GDP per capita
growth rate in period t; INFL is inflation rate in period t; and CRPRIV is domestic credit to private
sector (% of GDP).

4.4 Data Descriptions

An unbalanced and comprehensive bank-level panel dataset was used with covering 29 sub-Saharan
African countries during 2000-2007 by obtaining from the Bankscope database. Macro data come
from the International Financial Statistics and World Development Indicators. The bank level data
used are mostly consolidated data from commercial banks. However, unconsolidated data are
employed depending on the availability of either consolidated data or unconsolidated ones. The
number of observations and banks are 1200 and 231, respectively. A foreign bank is defined to have at
least 50% foreign ownership''. Outliers in data such as extremely huge figures (e.g. Zimbabwe’s 2007
bank level data, which affected due to a hyperinflation rate and inflationary distortions), unclassified
banks’ data (due to the limitation of ownership information available) and negative equity values were

excluded.

Using the Bankscope database has two major advantages. First, the coverage is fairly comprehensive,
with sampled banks accounting for about 90 percent of total assets in each country, according to the

source. Second, the accounting information at the bank level is presented in standardized form, after

10 RS is measured as the difference between the average interest rate earned on loans and the average interest
rate paid on deposits for individual commercial banks obtained from Bankscope, the so-called, an ex ante
approach, as Sologoub (2006) mentions that it is ideal. On the other hand, Demirguc-Kunt and Huizinga (1998)
chose to use an ex post proxy for which individual bank data are widely available, that is, the net interest margin
(NIM).

" However, the ownership information provided by Bankscope has been shown to be inaccurate in many cases
(Beck and Demirgii¢-Kunt, 2009).
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making adjustments for differences in accounting and reporting standards across countries. On the
other hand, the data has some limitations. First, there is a sample-selection bias in favor of large banks
which weakens somewhat its usefulness, as small banks may tend to be more financially constrained
than large banks. Second, the data do not provide a breakdown of loan portfolios by sectors or by
borrower types, precluding the use of controls for bank-specific changes in loan demand. Third, the
data do not provide information on the currency composition of loans and deposits, which could be a
potentially useful source of cross-sectional variation in the open economy context (Arena, Reinhart,

and Vazquez, 2006).

5. Empirical Results

5.1 Result Interpretations

5.1.1 Efficiency by Comparator Group, Bank Ownership, and Country

Table 7 regarding the average profit efficiency during 2000-2007 reveals that banks in the frontier
market countries are the most profit efficient representing 0.83 among the comparator groups except
the rest of the three comparator groups. The banks in the financially developing countries are more
profit efficient (representing 0.64) than those (0.48) of the emerging market country. It suggests that
most of the banks are the least profit efficient in the emerging market country, namely South Africa
despite the fact that most of the large banks whose total assets are more than 1 billion in USD operate
in that country. On the whole, the banks in all three groups tend to be less profit efficient during the
2006-2007.

As seen in Table 7 and Figures 3 to 5, the banks of three comparator groups have almost the same
average cost inefficiency during the sample period, representing 1.05 to 1.06. The cost inefficiency of
banks in the emerging market country had a decreasing trend for the 2001-2003 but it has been moving
upward until 2006. Then, it has dropped from 1.09 to 1.07 for the 2006-2007, implying that the banks
have become more cost efficient in 2007. The average cost inefficiency of banks in the frontier market
countries has shown an erratic movement over time. The banks’ average cost inefficiency of the
financially developing countries shows a decreasing trend for the 2000-2003 and it depicts a moderate
upward shit after 2003. The common trend of the banks’ cost inefficiency in both frontier market and

financially developing countries was the same, while staying flat for the 2005-2007.
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Table 7: Mean cost inefficiency and profit efficiency by comparator group and ownership, 2000-2007

Cost InefMiciency Frofit EMiclency

2000 2001 2002 2003 2004 2005 2006 2007 :;E:: 2000 2001 2002 2003 004 2005 2006 2007 2;;‘33,'
Emerging Market Conniry 104 105 105 103 107 LO8 L0 107 106 069 070 038 036 036 040 040 037 048
Frontier Markel Conniries LoG& 105 105 106 105 107 107 L.O7 LDG 085 053 0E3 084 0E3 0B 03 0B 083
Financially Developing Countries 107 L6 105 L4 Lo 105 105 105 103 064 061 062 064 065 066 066 062 D
The vest of three comparator groups L4 LDS 106 105 130 L1E LI L4 LI 086 084 027 054 086 D86 083 0Bl 085
all Lo5 105 1085 o4 112 108 LO8 106 107 076 073 071 067 068 069 068 065 070
Mo, Obs 127 135 146 156 156 172 153 153 1200 127 135 146 156 136 172 155 153 1200

000 2001 2002 2003 2004 2005 2006 2007 ::fj‘]: 2000 2001 2002 2003 204 2005 2006 2007 ﬁf
Daomestic L7 06 LG 10S 108 106 106 106 106 062 067 067 068 065 D65 06 062 D66
55A Foreign LG 106 106 105 104 108 103 104 105 080 076 O07E 077 077 077 0TE 07 077
Non-55A Forcign Lég 105 L4 105 107 107 108 LOE LODG6 074 071 073 073 071 072 071 068 072
Foreign LG 105 105 105 106 106 107 106 LDG6 076 073 075 07F% 074 074 073 070 074
all 106 105 108 105 108 L06 106 106 106 074 072 053 073 071 072 071 068 072
Mo, Obs 127 135 146 156 136 172 158 153 1200 127 135 146 156 136 172 155 153 1200

Source: Author's calculation using data from Bankscope (2008 and 2009)

Note: Total number of banks is 231.
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Figure 2

Cost Cost Inefficiency and Profit Efficiency, 2000-2007 Profit
Inefficiency Emerging Market Country (South Africa) Efficiency
1.10 0.80
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1.00 0.20
2000 2001 2002 2003 2004 2005 2006 2007
—=— Cost Inefiest|  1.04 1.05 1.05 1.03 1.07 1.08 1.09 1.07
—e— Profit Effest | 0.69 0.70 0.58 0.36 0.36 0.40 0.40 037

Source: Author's calculations using Bankscope data.
Note: Values for the 2000-2002 are not comparable to others since the number of observation is only 1
for each year during the 2000-2002.

Figure 3
Cost Cost Inefficiency and Profit Efficiency, 2000-2007 Profit
Inefficiency Frontier Market Courttries Efficiency
1.07 0.86
1 o085
1.06
1 0.84
1.05 4 083
41 o082
1.04
4 o081
1.03 0.80
2000 2001 2002 2003 2004 2005 2006 2007
—=— Cost Incfiest|  1.06 1.05 1.05 1.06 1.05 1.07 1.07 1.07
—— Profit Effest | 0.85 0.83 0.83 0.84 0.83 0.84 0.83 0.82
Source: Author's calculations using Bankscope data.
Figure 4
Cost Cost Inefficiency and Profit Efficiency, 2000-2007 Profit
Inefficiency Financially Developing Countries Efficiency
1.08 0.67
4 o066
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4 o065
1.06 | 1 oea
1.05 4 063
4 062
104 |
4 o0.61
1.03 1 o060
1.02 0.59
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—e— Profit Efiest | 0.64 0.61 0.62 0.64 0.65 0.66 0.66 0.62

Source: Author's calculations using Bankscope data.
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Looking at the efficiency by bank ownership, Table 7 and Figure 5 show that SSA foreign banks are
the most profit efficient representing 0.77. Non-SSA foreign banks (representing 0.72) are also more
profit efficient than domestic ones (representing 0.66). The findings of this study suggest that foreign
banks are more profit efficient than domestic banks. All three types of banks have shown a downward
trend of profit efficiency for the 2005-2007.

Regarding the cost inefficiency, in general, there was a relatively big improvement in cost efficiency of
domestic and SSA foreign banks for the 2000-2004, though the cost inefficiency of the two types of
banks has shown an upward and downward trend for the period 2004-2007. Moreover, as shown in
Figure 5, the unique trend is that Non-SSA foreign banks tend to be the most cost efficient during
2000-2002. Then, its trend has reversed from 2003, given the picture that Non-SSA foreign banks tend
to be the least cost efficient. On the other hand, SSA foreign banks tend to be most cost efficient
during 2003-2007.

Figure 5: Average cost inefficiency (on the left) and profit efficiency (on the right) by bank ownership,
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Source: Author’s calculations using data from Bankscope (2008 and 2009)

Figure 6 shows average profit and cost efficiency of banks in 29 SSA countries in 2004 and 2007.
Compared the average efficiency of 2007 to that of 2004, the banks of several countries such as South
Africa, Botswana, Mauritius, Namibia, and Nigeria in the emerging and frontier market countries have
become less profit efficient in 2007. Also, the same trend was seen in Angola and that the banks of
Mauritius and Zambia have become more cost inefficient. In Sudan, the banks tend to be more cost
efficient in 2007 in comparison with the 2004 level of cost efficiency, while they tend to be less profit
efficient. Thus, the picture in Figure 6 implies that most of the banks seem to have become less

efficient in 2007 among the comparator groups.
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Figure 6: Average profit and cost efficiency of banks in 29 SSA countries, 2004 and 2007
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5.2 Correlation of Efficiency Scores with Environmental Variables (Financial, bank-level, and
economic indicators)
The regression results in Table B1 in Appendix show that the capital ratios such as equity to total
assets (EQTA) and equity to net loans (EQNL) have a negative and statistically significant
relationships with the profit efficiency of domestic banks in the pre-crisis period (2003-2007) but do
not show a statistical significance in the first-half period (2000-2003). The liquidity ratio, the net loans
to total assets (NLTA) have a positive and statistically significant relationship with profit efficiency of
domestic banks only in the period 2000-2003. Interest rate spreads (IRS) has a negative and
statistically significant link with profit efficiency of domestic banks only in the pre-crisis period
(2004-2007). It implies that the lower the IRS of domestic banks is, the domestic banks will be more

efficient.

With regard to the SSA foreign banks, there appears to be a negative and statistically significant link
between the capital ratios (EQTA and EQNL) and profit efficiency over the whole period. Also, the
profit efficiency of SSA foreign banks has a negative and statistically significant relationship with the
real GDP per capita growth rate (PG) and domestic credit to private sector, % of GDP (CRPRIV) over
the 2004-2007 period, suggesting that the improving profit efficiency of SSA foreign banks does not
contribute to the increase of PG and CRPRIV during the pre-crisis period. Especially, regarding
CRPRIV the same trend was observed for other two types of banks in the same period, implying that
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the improving profit efficiency does not lead to the increase of domestic credit to private sector in the

pre-crisis period.

In the case of Non-SSA foreign banks shown in Table B3 in Appendix, the regression results show a
different trend on linkage between profit efficiency and some financial indicators over the two periods.
That is, it was observed that the profit efficiency has a positive and statistically significant link with
three variables such as the return on the average equity (ROAE), equity to net loans (EQNL) and net
loans to total assets (NLTA) during the 2000-2003, whereas the opposite trend of these relationships
was observed in the pre-crisis period indicating that the profit efficiency has a negative and statistically
significant link with ROAE, EQNL and NLTA. It implies that in the pre-crisis period, the improving
profit efficiency leads to the decrease of ROAE, EQNL and NLTA. Yet, the profit efficiency has a
negative and statistically significant relationship with the interest rate spreads (IRS) for the 2000-2003.
On the contrary, it has shown a positive and statistical significance in regard to the link with IRS in the
pre-crisis period (2004-2007). Thus, it is also likely to imply that these findings could be some
unfavorable factors posing risks that the African banking sector may be exposed to contagion effects
from the global crisis, in particular for the foreign banks in Africa which own foreign subsidiaries from

parent banks in Europe and the US.

Turning to the cost efficiency, the remarkable trend regarding the results was not shown but cost
efficiency of domestic banks has a positive and statistically significant relationship with the cost to
income ratio (CTIR), used as a proxy of bank performance over the whole period (2000-2007). It
implies that the higher the CTIR is, the domestic banks will be more cost efficient. However, normally,
a higher CTIR ratio is expected to impact performance negatively because efficient banks are expected

to operate at lower costs.

In the case of SSA foreign banks, there is a positive and statistically significant link between cost
efficiency and net loans to total assets (NLTA) over the whole period, implying that improving cost
efficiency contributes to the increase of net loans to total assets even in the crisis period. Non-SSA
foreign banks have shown a positive and statistically significant association between cost efficiency
and interest rate spreads (IRS) over the whole period and that the cost efficiency appears to have a
consistently positive and significant linkage with the return on the average equity (ROAE), cost to

income ratio (CTIR) and NLTA.

5. Conclusions and Policy Implications

This paper has tried to analyze the efficiency and profitability of commercial banks in 29 Sub-Saharan
African countries during 2000-2007. It especially examined as to whether the African banking sector

may be exposed to contagion effects of the financial crisis while investigating not only banks’
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efficiency but also banking system in Africa.

In terms of the assessment of bank performance and profitability as well as the African banking system,
commercial banks in SSA so far remain largely sound and do not pose the risks that may be exposed to
contagion effects of the current financial crisis. But there appears to be a few things which may be
necessary to be careful, as the findings (in Figure B4) suggest that regarding the capital ratios such as
EQTA and EQNL, Non-SSA foreign banks have an increasing trend for the 2006-2007, implying that
the higher EQTA and EQNL are, the Non-SSA foreign banks will tend to be less profit efficient. In
addition, SSA foreign and Non-SSA foreign banks tend to have an increasing trend of net interest

margin ratio which will make banks less profit efficient.

Moreover, the regression results report that the profit efficiency of Non-SSA foreign banks has a
negative and statistically significant relationship with three variables such as the return on the average
equity (ROAE), equity to net loans (EQNL) and net loans to total assets (NLTA) during the pre-crisis
period (2004-2007). Also, the positive and statistically significant relationship with interest rate
spreads (IRS) was observed in the same period, whereas the signs of both relationships were opposite
for the 2000-2003 with statistical significance. These different results obtained over the two periods,
may be unfavorable factors implying that the African banking sector may be exposed to contagion
risks. For example, banking systems may be increasingly exposed to market volatility in countries
where high equity returns had led to borrowing for investment in the stock market (e.g., Kenya,
Nigeria, and Uganda). In fact, these countries reveal low return volatility and high z-scores (Tables 5
to 6). However, the return on average equity ratio in these frontier market countries indicates the
highest for the 2006-2007, representing an increasing trend from 2005 (Figure B3 in Appendix). The
ROAE ratio of Non-SSA foreign banks is the highest as well (Figure B4 in Appendix).

Furthermore, there may be contagion risks from distressed foreign parent banks to local subsidiaries
within Sub-Saharan Africa because parent banks could withdraw capital from African subsidiaries;
call in loans to their African subsidiaries; no longer invest local profits in local subsidiaries; or do a
combination of these. Also, there exists a risk that governments engage in troubled banks that are
non-systemic or that supervisory authorities loosen prudential regulations in response to the crisis.
Thus, the financial sector, particularly banks need to be monitored vigilantly in order to minimize

vulnerabilities and mitigate risks.
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Appendix

Table Al: Country Groupings

Country Coumiry Country Deposit Money Bank Commercial Banks'
Coile . Classification Assetls/GDP (percent ) Assets/GDP
Emerging Market 5, p  Souh Africa Middle-income 83.5 1245 2007
Country
BWA  Bolswana Middle-imcome 19.8 43.7 2007
CPV  Cape Verde Middle-meome 61.7 100.7 2007
GHA  Ghana Low-income 27.1 55.0 2007
KEN EKenya Low-income 322 NA NA
MUS  Mauritins Middle-income 94.7 295.0 NA
Frontier Market MOZ  Mozambigue Low-income 39E 398 2007
Countries NAM  Namibia Middle-income 619 594 2007
NGA  Nigeria Low-income 239 MNA MA
SYC  Seychelles Middle-incoma 243 242 2007
TZA  Tanzama Low-income 18.3 323 2007
UGA  Uganda Low-income 15.7 MNA MNA
ZMB  Zambia Low-income 16.4 NA NA
AGO  Angola Low-income 11.4 14.8 2007
BEN  Benin Low-income 17.7 NA NA
BFA  Burkina Faso Low-income 16.8 18.5 2007
BDI  Burnndi Low-income 238 44.3 2007
CME  Cameroon Middle-income 226 226 2007
CIV  Cote d'lvoire Low-income 17.8 253 200801
Financially GMEB  Guambia Low-mcome 27.9 NA NA
Developing
Countries MWI  Malawi Low-income 10.0 NA NA
MLI Mal Low-income 17.3 NA NA
MNER  Niger Low-income 4.0 17.0 2007
SEN  Sencgal Low-inconme 24.1 46.6 2007
S5LE  Sierra Leone Low-income 9.3 21.3 2007
SWZ  Swaziland Middle-income 22.6 3is 2007
LWE  Zimbabwe Low-income 85.9 26.7 Jun-06

The rest of three MET Mauritama

comparator groups  omy Sydag

Source: Adopted from IMF, Regional Economic Outlook April 2009.
Note: Blank is Not Available.
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Table A2: Variables Employed in Cost and Alternative Profit Functions

Amounts are in million US dollars at constant prices (base year = 2000)

Symbol Definition
Dependent Variables
TC Total Cost ($M) = Loan Loss Provisions + Interest Expense + Overheads (personnel expenses +
other operating expenses)
p Net profit before tax ($M)
Outputs
yl Loans ($M)
y2 Other earning assets ($M) (Total Assets — loans — fixed assets)
y3 Off-balance sheet items ($M)
Inputs
wl Price of funds (Interest Expense/Deposits & short term funding), in %
w2 Price of non-interest expenses (overheads/fixed assets), in %
Netputs
z1 Fixed assets ($M)
z2 Equity ($M)
Correlates
Bank specific characteristics
B2 Funding claims strategy (customer deposits / loans + other earning assets), in %
B4 Fixed assets / total assets (in %)
L1 Leverage ratio (deposits & short term funding / equity), in %
LR Lending rates (interest revenue/average loan amount), in %
DR Deposit rates (interest expenses/average deposit amount), in %

Source: Author’s creation.
Note: See Table A6-1 for the trend of B2, B4, and L1 over time (2000-2007).
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Table A3. Summary Statistics of the Variables

Mean Std. Dev. Min Max Source
A. Costand Profit Functions
Bankscope, central banks and
p  Profit before tax ($M) 18.09 94.09 -50.274 1230.65 audited financial reports of
individual banks, various years
te  Total Costs (SM) 82.82 456.19 0.239 5531.55 "
vyl  Loans (SM) 558.92 3887.10 0.283 45402.27 "
y2  Other earning assets ($M) 255.39 1506.10 0.200  26247.65 "
y3  Off-balance sheet items ($M) 128.72 649.48 0.005 7968.66 "
zl Fixed assets ($M) 12.46 41.58 0.053 433.14 "
z2 Equity ($M) 63.04 312.29 0.020 3518.36 i
wl  Price of funds (Interest Expense/Deposits & short term funding) (%) 27.74 7.07 0.07  24414.29 "
w2  Price of non-interest expenses (overheads/fixed assets) (%) 261.10 2.49 19.23 3500.00 "
B. Environmental Variables
Bank Specific Characteristics
Bankscope, central banks and
ta  Total assets (SM) 884.89 5552.23 1.09  71513.55 audited financial reports of
individual banks, various years
b2 Funding cla‘ims strategy (customer deposits / Loans + Other earning 88.58 0.30 0.04 425.96 "
assefs), i %
b4  Agency Cost (fixed assets/total assets) (%) 3.69 0.03 0.05 31.31 "
11 Leverage ratio (deposits & short term funding / equity) (%) 1075.78 76.36 0.23  264650.00 "
Ir  Lending rates (interest revenue/average loan amount) (%) 18.61 0.22 0.12 294.59 "
dr  Deposit rates (interest expenses/average deposit amount) (%) 13.53 7.13 0.07 3669.82 "

Source: Author’s calculations

Note: Total number of observations and banks are 1200 and 231 respectively. $M denotes US million dollars.
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Table A4. Estimated Cost and Profit Functions

Regressors Profit Cost

Betas Variable Name coefficient t-ratio coefficient t-ratio
Bo Constant 2.11 10.43* 0.14 7.61%
B1 In (Q1) -0.20 -0.92 0.11 4.82%
B2 In (Q2) -0.43 -2.68* 0.21 10.93*
Bs In (Q3) -0.23 -1.93%%** 0.01 0.97
Ba InW (wl/w2) 0.35 2.23%* 0.05 3.19%
Bs InZ (z1/z2) 1.12 6.20* 0.92 53.40*
Bs 0.5*¥InQ1*InQ1 -0.09 -0.49 0.24 11.72%*
B7 0.5*InQ2*1nQ2 0.27 2.06%* 0.18 13.69*
Bs 0.5*InQ3*InQ3 -0.17 -2.93* 0.01 0.84
Bo 0.5*InW*InW 0.00 -0.01 -0.06 -9.99%
B1o 0.5*InZ*InZ 0.50 3.80% 0.18 10.30%*
B InQ1*InQ2 0.24 1.75%** -0.03 =177
Bi2 InQ1*InQ3 0.22 2.50%* -0.01 -1.02
Bis InQ1*InW 0.04 0.37 0.06 4.38*
Bis InQ1*InZ 0.06 0.57 -0.13 -8.51*
Bis InQ2*InQ3 -0.13 -1.74%%* -0.01 -1.7Q%
Bis InQ2*InW -0.04 -0.49 0.13 15.12%*
Baz InQ2*InZ -0.15 -1.40 -0.16 -14.43%
Bis InQ3*InW 0.01 0.08 0.00 0.29
B1s InQ3*InZ -0.02 -0.21 0.01 0.59
B2o InW*InZ 0.03 0.29 -0.04 -4.58*
sigma squares 0.23 10.23 0.01 10.34
gamma 0.56 7.47 0.87 60.58
mu 0.00 0.00
eta 0.00 0.00
log likelihood function -609.35 1983.66
LR test of one-sided error 349.62 761.00

* ** and *** correspond to 1%, 5% and 10% significance, respectively.

Source: Author’s calculations using data from Bankscope (2009).
Note: Q1: y1/z2; Q2: y2/22; Q3: y3/z2; W1: Price of Deposits (Interest Expense/Deposits & short term funding);
W2: Price of non-interest expenses (overheads/fixed assets); Z1: Fixed Assets (US$M); and Z2: Equity (US$M)

where yl1 is Loans; y2 is Other Earning Assets; and y3 is Off-Balance sheet items.
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Table AS5: Variables Used in the Second Stage Regression

ROAA Return on Average Assets (ROAA) is a measure of
profits relative to size that is most commonly used in
analyzing banks and finance companies. Performance Ratio
ROAE Return on Average Equity (Operational)
CTIR Cost to Income Ratio
EQTA Equity to Total Assets
. Capital Ratio
EQNL Equity to Net Loans
NLTA Net Loans to Total Assets Liquidity Ratio
LLPNIR Loan Loss Provision to Net Interest Revenue Asset Quality Ratio
OUTBASE Currency Outside of Banking System to Base Money Indicator of Monetization
of the Economy
IRS Interest Rate Spreads (lending minus deposit spreads) Bank Efficiency Indicator
ZS Z-score, a banking soundness indicator Banking Soundness Indicator
PG Real GDP per Capita Growth Rate
INFL Inflation Rate (Consumer Prices, in annual percentage)
CRPRIV Domestic Credit to the Private Sector (% of GDP)

Source: Bankscope (2009), IMF, IFS (2009), and Beck and Demirgii¢-Kunt (2009).
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Table A6-1: Summary Statistics of Variables Used in both SFA and Regression Analyses.

Year s Mean  S56.Dev. Alin Alax Year s Aean  SiDev. Alin Alax
2000 | 0942 0,052 0,756 0,500 2000 84 4040 15.65 T.13 84,33
20011 123 0,949 [iES 0,717 0,992 2001 123 41 84 17.37 664 1992
Cost 2002 134 0950 0.038 0,790 0995 2002 134 41.53 17.33 4.68 82,74
Eﬂltl::nn' 2003 137 0956 0052 0.554 0900 NLTA 2003 137 4277 16.64 .77 8185
(CF) : 2004 144 0.952 0.050 0.726 0.996 2004 144 46.15 17.42 11.1% 8685
2005 155 0.943 0.045 0.710 0.993 20035 158 4796 19.63 339 $.30
20045 143 042 0.050 0728 0,997 2006 143 4893 15 44 T.14 124
2007 139 0544 0.045 0.755 0954 07 139 4925 17 66 9.04 G239
2000 | 0,725 0,165 0,312 0910 2000 34 2845 1266 184 16117
20011 113 0.694 0.174 0.256 0.932 2001 113 26,89 G597 9842 85467
Profit 2002 134 0,701 0178 0,179 0,931 2002 134 21.41 3370 <TOA1 340000
l'.ﬂ'llr{:rnﬂ' 2003 137 0.704 0.175 0.133 0.942 LLPNIR 2003 137 24.24 g194 5119 B3040
(PF) . 2004 144 0,691 0,181 0,142 0,932 2004 144 1642 2690 Q557 13686
2005 158 0697 0,188 0,159 0,930 2005 158 16.02 2897 3173 19748
2006 143 0.690 0.178 0133 0925 2006 143 15.79 2828 ARTS 16441
2007 139 0.655 0.152 0066 0.917 2007 139 1625 4293 29091 46273
2000 4 198 i 66 =066 121.51 2000 h4 3941 0,05 3128 47 35
2001 123 342 537 587 46,30 2001 123 ELE ) 0,05 1227 4564
2002 134 258 131 =753 16 45 2002 134 3531 0,07 1516 4697
2003 137 252 a7 13.4% 2605 . . loos 137 34.37 007 11.80 4645
ROAA OUTBASE
2004 144 210 .26 1950 4964 2004 144 ER NS 0.07 1109 45356
2005 158 202 227 -6 05 11.59 2005 158 604 0.07 2.1 4490
2006 143 113 242 -7.99 10.42 2008 143 348 0.0% 4.46 4502
2007 119 238 208 ] 1300 2007 131 EER: 0.0 454 45 41
2000 84 3097 5208 6082 42214 2000 a4 8533 0.24 165 15000
2001 123 24.31 4264 JT48 14438 2001 123 87.67 055 1.70 360,52
202 1314 2484 3450 -T441 4866 2002 134 8627 0.24 0.589 153790
ROAE 2003 137 X146 il 66 H4.06 19028 B 2003 137 8670 021 664 150083
2004 144 19.58 3020 -10473 19157 2004 144 #0.11 0.19 3.3 143.63
200% 158 1910 2189 H6.68 10425 2005 158 082 038 1.14 42596
2006 143 19.71 2100 107.53  TL.E9 2005 143 @008 029 038 261.02
2007 139 X271 1992 5531 9198 2007 139 B7.46 0.27 0.04 26667
2000 84 G098 3838 5.88 300.27 200 a4 456 0.03 0.05 15.44
2041 123 61,96 41.31 @52 430,38 2001 123 428 0,03 0,06 1530
2002 134 6118 2552 1427 24923 2002 134 424 0.03 0.06 1353
CTIR 2003 137 &l.62 1963 549 148,02 B4 2003 137 418 0,04 0,06 3131
2004 144 G685 EER 1941 37143 2004 144 360 0.03 0.08 29,70
2005 158 6351 2157 2159 202.80 20035 158 335 003 003 27.38
2006 143 6296 2975 1794 180,12 2006 143 N K 0,03 0.0% 17.32
2007 139 &0.07 20.98 1184 19953 2007 139 2.92 0.02 0.03 17.63
2000 12 1230 165 1.25 43 94 2000 54 9559 @11 5.0 T554
2001 123 1349 995 317 8550 2001 123 8069 5.54 20 4418
2002 134 1318 a7l 1.70 8135 2002 134 a2 0 517 20 3830
EQTA 2003 137 13.08 914 376 T6.91 L1 2003 137 TE2.6 3.93 a0 2528
2004 144 1192 G 38 LR T 46 57 2004 144 5009 586 830 4941
2005 158 1248 g.86 ERCE Te.63 20035 158 8657 4.66 6.0 216l
20046 143 11.6% G2 378 4515 2006 143 8792 4,60 4.0 2322
2007 139 11,87 (k] 2.73 47.25 2007 139 8017 5,28 0.2 3245
2000 4 .31 3046 263 25,0 2000 54 17.52 0.51 S350 17670
2001 123 4210 4246 524 241.06 2001 123 15.05 0.22 1690 151.30
200z 134 40.41 37.39 534 I11.11 2002 134 16.16 0.24 SSETD X0
_— 2003 117 3T.82 3432 507 23553 2003 137 1432 019 600 12320
EQNL IRS
2004 144 31,45 2495 607 178,45 2004 144 13158 015 1260 9410
2005 158 ELE ] 3405 594 601,71 2005 156 11.80 0.16 2600 13110
2006 143 30,80 3277 549 284.21 2008 142 569 037 -38320 11390
2007 139 i 43 ix T3 527 238,61 2007 1358 567 033 =354 B0 9280

Source: Author’s calculations using data from Bankscope (2008 and 2009) and Beck and Demirgiig-Kunt (2009).
Note: Cost efficiency was computed by taking the inversed values of inefficiency scores obtained from the
stochastic cost frontier analysis.
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Table A6-2: Summary Statistics of Variables Used in the Regression Analysis and Others.

Year Obs Mean St.Dev. Min Max
2000 84 5.40 271 1.18 15.19
2001 123 6.02 3.10 1.79 19.27
2002 134 6.68 4.03 0.67 24.67
2003 137 6.60 3.59 1.07 18.69

Zs
2004 144 5.84 333 1.30 15.90
2005 158 6.59 395 1.14 28.89
2006 143 6.22 3.83 1.43 28.62
2007 139 7.77 5.56 1.44 31.75
2000 54 243 355 -7.90 §.40
2001 123 4.29 4.30 -4.97 18.17
2002 134 2.96 535 -4.42 27.46
G 2003 137 5.24 4.34 -10.40 10.69
2004 144 5.04 2.04 -3.80 11.18
2005 158 5.74 285 0.90 20.61
2006 143 5.35 262 0.85 18.56
2007 139 5.80 2.84 0.94 21.13
2000 84 -0.15 329 -8.90 6.00
2001 123 1.77 3.86 -7.50 13.60
2002 134 0.47 4.75 -6.90 21.70
PG 2003 137 2.73 3.94 -11.00 8.00
2004 144 2.66 1.95 -4.40 7.90
2005 158 3.40 2.57 -2.90 17.20
2006 143 3.06 237 -0.90 15.30
2007 139 3.80 272 -1.40 17.70
2000 54 16.91 31.40 -3.10 26840
2001 123 16.51 26.43 0.90 116.10
2002 134 19.57 45.91 -3.10 198.90
i 2003 137 3316 11109 -5.00 598.70
INFL
2004 144 9.03 12.07 -0.30 132.70
2005 158 7.36 4.77 -1.60 18.50
2006 143 7.48 398 0.20 15.70
2007 139 7.74 335 0.30 16.80
2000 54 12.83 59.99 10.69 0.001
2001 123 16.67 82.19 13.95 0.002
2002 134 20.40 §8.10 21.97 0.002
CRPRIV 2003 132 20.59 90.61 20.53 0.003
2004 143 26.70 96.80 26.18 0.003
2005 158 3232 10216 3127 0.004
2006 143 37.13 15301  37.65 0.006
2007 137 46.38 22253 4540 0.006
2000 54 2192 82.86 13.98 0.003
2001 123 27.83 83.22 17.16 0.004
2002 134 3537 15743 3567 0.005
i 2003 132 3602 15904 25876 0.007
FINDEP

2004 143 4199 19594  34.66 0.008
2005 158 4909  260.80 4342 0.008
2006 143 5581  346.09 5424 0.011
2007 137 65.87 39585 6154 0.011

Source: Author’s calculations using data from Bankscope (2008 and 2009), IMF, IFS (2009), and Beck and
Demirgii¢c-Kunt (2009).
Note: G is Real GDP growth rate (%) and FINDEP is Money and quasi money (M2) as % of GDP.
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Table A7:

Correlation between Variables Used in the Second Stage Regressions

PF CF ROAA  RODAE CTIR EQTA EQNL. NLTA LLPNIR OUTBASE IRS £S5 PG INFL.  CRPRIV
PF 1
CF -0.022 1
ROAA -0.059 0.050 1
ROAE -0.031 0.020 0.493 1
CTIR 0.016 0.105 -0.5311 -(.558 1
EQTA 0,160 0.061 01735 0,133 0027 1
EQNL -0.102 -0.007 0219 -0.016 -0.017 0.537 1
NLTA 0118 0.044 -0.189 -0.131 -0.054 -0.038 -0.530 1
LLPNIR 0016 -(.036 0,050 0419 0311 -0.041 0033 =0.003 1
OUTBASE 0.263 0.237 -0.001 -0.065 0.036 0.054 0.063 0.039 0.020 1
IRS 0.008 0.162 0200 0.149 0018 0.058 0.434 -0.551 -0L088 0.081 1
A 0.012 0. 109 -0.044 -0.024 0043 0,028 -0.007 0,134 -0.058 -0.185 -0.074 l
PCr 0,089 =(.00G 0.042 -(L023 0053 =005 0,130 -0.125 0008 =0, 148 0030 0.093 1
INFL -0.092 -0.139 0160 0.133 -0.036 -0.018 0078 -0.227 0.053 -0,176 0.153 -0.140 -0.218 l
CRPRIV -0.250 -0.298 -0.060 -0.052 -0.043 -0.021 -0 138 0.274 -0.052 -0.280 -0.287 0.283 0.201 0,084 1

Source: Author’s calculations using data from Bankscope (2008 and 2009), IMF, IFS (2009), and Beck and Demirgii¢c-Kunt (2009).
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Table AR:
Liguid Liabilities / GDP

2000 2001 002 2003 2004 2005 2006 2007
Emerging Market Country 52,7 458.3 41.5 41.% 40.4 41.4 53.0 45.0
. . . . 7.1 38.6 40.5 435 46.4 48.4 51.0 437
Frontier Market Countries
(11} {11) (11) (11} {11) i11) (11} (10}
. . 5 . 3. 37 . 3.
Financially Developing Countries 0.1 20.4 n 1.7 23.2 2 249 234
i (14) (14) (13 (13} (13) (13 (13} (11}
The vest of three comparator 11.5 1X.0 7.6 6.3 0.2 0.2 0.2 0.2
groups i2) i) 1) i2) (1) ) i1} i1)
all 2.3 8.0 29.0 0.7 328 3x9 6.1 322
(28) (28) (27} (27} (26) (26) (26) (23}
Currency Outside Banking System / Base Money (in percent)
2000 2001 00 2003 2004 2005 2006 2007
Emerging Market Conntry 26.8 24.6 21.2 323 30.0 338 334 30.5
344 34.0 31.2 318 315 31.9 3l.1 9.9
Frontier Market Countries
(1) (12) (12) (1) (12) (11) (1) (11}
41.1 39.7 39.0 30.9 39.3 388 30.5 36.5
Finauncially Developing Countries
(14} {14} (14) (14} {14} (14) (14} {14}
The vest of three comparator 40.0 40.3 39,6 k1) 107 37.0 309 374
Egroups (2) (2 (2 (2) (1) 1 (1) (1
all 7.3 6.8 35.6 36.2 356 360 359 33.6
(29) (29) (19} (29} (28) (18) (28) {27y

Source: Author’s calculations using data from Beck and Demirgii¢c-Kunt (2009).

Note: Figures in parentheses denote number of sample countries in a comparator group. Emerging market
country is only South Africa.
Table A9:
Loan Loss Provision to Net Interest Revenue
2000 20011 2002 2003 20014 2005 20 2007
Emerging Market Country 26,0 43.2 21.6 21.4 24.1 9.8 158 15.7
Frontier Market Countries 152 8.3 0.0 i3l 14.8 1.3 13.7 15.2
Financially Developing Conntries 36.2 22.6 26.2 26.0 26.4 3Ly 1.3 15.0
The rest of three comparator grony 7.7 730 7.0 6.6 49.7 1.7 112z 44.2
all 138 41.5 387 353 8.7 19.2 40.8 115

Source: Author’s calculations using data from Bankscope (2009).
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Table A10:
Bank Deposits / GDPF {in percent)

20040 2001 202 2003 2004 005 20 2007
Emecrging Market Country s0.1 S0.9 S0.0 51.4 1.3 533 S7.4 o1.4

A2l. 32.7 34 A7.8 30, . . JB.
Frontier Market Countries 14 : .6 ! o8 T T 5.6

(11) {11} (11) (11} (11) (11 {11) (10}

13.6 14.0 15.0 15.7 16.3 16.9 17.6 L6
Financially Developing Countries '

(14) {14) (13) (13} {13) (13 (13) {11)
The rest of three comparator 5.1 2.3 6.4 54 0.1 0.1 0.1 0.1
groups ) (2) 1) i2) (1) (1) (1) (1)
all .5 223 130 5.1 26.9 15.1 20.9 274

(28) (28} (27) (2T (2d) (26) {24) (23)

Private Credit by Deposit Money Banks and Other Financial Institutions / GDP

2000 2001 2002 2003 2004 2005 2006 2007
Emerging Market Country 127.0 136 112.1 114.7 1199 130.5 103.6 1554
Frontier Market Countries 19.2 19.2 19.4 20.7 22.2 23.0 13.6 24.2
(11} (L1} (11} (1L} {11} {11} (11} {10}
Financially Developing Countries 114 1.2 1.3 122 124 130 13.0 1.6
(14} (14) {13) (13} (13) (13} (13) (11}
The rest of three comparator 12.7 14.2 14.1 12.2 0.1 0.1 0.1 0.1
Eroups 3] (2 2) £2) (1 (Y] (1) (1
all 18.0 18.9 19.0 19.4 0.2 .2 .8 138
(28) (18) {27) (27) {26) (26) (26} {23)

Private Credit by Depaosit Monev Banks / GDP (in percent)

2000 2001 002 2003 2004 2005 2006 2007

Emerging Marker Country 65.0 69.8 63,8 590.7 61,2 65.4 0.7 77.1
12,2 3

Frontier Market Countries 18.4 18.4 18.7 19.9 L4 o 229 235
(11} (11} (11} (11} (11} (11} (11} {10}

. . ) . . 10.5 10.4 10.9 11.7 121 12.5 131 107

Financially Developing Countries

(14} (14} (13 (13} (13) (13} (13} (11}

The rest of three comparator 12.7 14.2 14.1 12.2 0.1 0.1 01 0.1
groups () i2) 2 2 (1 () (1) 1
all 157 16.0 16.3 16.8 17.5 18.2 19.0 19,7
(28) (28) (27 27 (24) (26) (24) (23)

Source: Author’s calculations using data from Beck and Demirgii¢c-Kunt (2009).
Note: Figures in parentheses denote number of sample countries in a comparator group. Emerging market
country is only South Africa.
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Table Al1:
Central Bank Assets / GDP (in percent)

2000 2001 2002 2003 2004 2005 2006 2007
I-Imol'glng Market Country 1.2 1.0 2.7 39 1.7 1.6 0.9 0.7
5 3 5 5 55
Frontier Market Countries 2 18.2 1.2 14 107 o s o
(10} (110} (11) (11} {11} (11} (11} (10
- - . . . 9.6 8.2 7.7 13 71 6.4 5.0 4.3
Financially Developing Countries
(14) (14} (13) (1) (13} (13) (13) (11}
The rest of three comparator 6.6 6.3 34 2.9 0.1 0.04 0,03 003
Eroups 2 (2) (2 (2 (1) (1) (1) 1)
all 13.5 11.5 10,2 9.9 8.2 7.3 5.7 4.4
(27) (27) {27) (27) (26) (26} (26) (23)

Deposit Money Bank Assets / (Deposit Money + Central) Bank Assels (in percent)

2000 2001 2002 2003 2004 2005 2006 2007
Emerging Market Country 98.4 08.8 093.2 95.7 06,8 98.7 29,0 99.3
Frontier Market Countries 68.6 T6.3 73.9 79.1 78.9 82.2 85.5 89.3
(11} (12} {12) (12} (12} {12) (12} (11}
Finaucially Developing Countries 678 698 67.8 69.8 20 a3 825 8.7
(14) (14} {14) (14) (14} {14) (14) (14}
The rest of three comparator 530 58.4 G5.5 665 6l.4 75.0 51.2 78.7
groups (2] (2} (2} (2] (1) (1) (1) (1}
all 63.2 723 7.0 74.3 754 78.1 34.3 839
(28) (29 {2%) (29) (28) {28) (28) {27}

Deposit Money Bank Assets /| GDP (in percent)

2000 2001 2002 2003 2004 2005 2006 2007
Emerging Market Conniry .7 75.4 69.7 6, 5 69,3 724 17.3 83.5
- _ . . 3.5 330 4.1 Jo.3 374 3.6 3.8 36.7
Frontier Market Countries
(11) (11} (11} (11} (11} (11} (11} (100}
3.9 3. . E 5. 5. 5 5.3
Finauncially Developing Countries 1 13.8 140 146 15.0 15.7 16 1
(14) {14} {13) (13) {13} {13} (13) (11)
The rest of three comparator 138 15.4 15.5 13.2 0.1 1 0.1 0.1
groups 2) 2y (2) 2) i1y (1 (1Y) i}
all 229 137 4.3 253 6.0 6.6 27.2 26.9
(18) (28} (27) (27) (26) (26) (26) (23)

Source: Author’s calculations using data from Beck and Demirgiic-Kunt (2009).
Note: Figures in parentheses denote number of sample countries in a comparator group. Emerging market
country is only South Africa.
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Table A12:

Bank Credit / Bank Deposits (in percent)

2000 2001 2002 2003 2004 2005 2006 2007
Emerging Market Country 134.2 14001 114.4 117.8 124.5 121.2 124.9 126.2
0 L} =
Frontier Market Countries 64.6 G0 G2 61.9 649 67.8 65.1 T0.3
{12 (12) {12} {12} (12) {12 {12) {11}
76.1 71.3 T1.2 73.7 TLE 7.3 74.1 T1.5
Fi ially Developing Countri
nancially Developing Counntries (14) (14) (14) (14) (14) (14) (14) (14)
The vest of three comparator 1189 126.8 140.1 1414 66.3 T70.3 83.2 5.0
Zroups (2) (2) (2) (2) (1) (1) (1) i1}
all 7.0 Tho 732 5.3 1.0 72.1 1.3 76
(29) (25} (29 (29} (28) (28} (28) 27}
Bank Overhead Costs /' GDP (in percent)
2000 2001 2002 2003 2004 2005 2006 2007
Emerging Market Country 38 4.2 6.8 6.4 5.1 5.9 5.2 4.6
6.2 T3 7.1 6.9 6.4 6.0 53 5.0
Frontier Market Countries ’ ’
{11) (10 {11} {12) (12) 12 {12) {10}
6.2 59 6.5 .6 7.7 7.0 7.0 6.5
Fi ially Developing Countrd
nancially Developing Countries (13) (13) (13) (14) (14) (14) (13) (11
The rest of three comparator 6.6 6.2 5.8 5.4 53 5.2 4.8 4.1
groups (2} (2} i1} (2} (2} i1} (2} {1}
o1l 6.2 6.4 6.7 L 6.9 6.4 6.0 a7
(27) (26) 27 (29} (25} (29 (25) (13}

Source: Author’s calculations using data from Beck and Demirgii¢-Kunt (2009).
Note: Figures in parentheses denote number of sample countries in a comparator group. Emerging market

country is only South Africa.
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Figure B1: Financial Indicators, Sub-Saharan Africa, 2000-2007 (Mean values in percent)
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Source: Author’s creation using data from Beck and Demirgiic-Kunt (2009).

Figure B2: Financial Indicators, Sub-Saharan Africa, 2000-2007 (Mean values in percent)

Leawlingg Favtes (feaedt pevems | average booan anmoamt )

e Dhentmwratic . *
o 554 Foavign T —
o= eSS4 Forvign.

L < Foelgn

B i i L i i a

000 Bl BOOZ M3 Mdd M5 MG 20T

50

LE [

L5 F

Ageney Cord [l assets / total asets)

—
-"-\.
a T
=", ""‘1.__1'
- \.\ - ._,.-"f:"-.,_; == T,
G '~.'_'1 \\\
e :
'z' " . .
W ¥ \""\_‘_
—— Doaratic ", -
- A . - W .
2= ManeS5A Fonsign - =
- " ~=ik
= Forelgm e T
1 ) ) 1 1 1 )
i) 2001 2 fe ik} 204 200E el 2007

Source: Author’s creation using data from Bankscope (2009)

43




Figure B3: Performance and structure of commercial banks by comparator group in SSA, 2000-2007

(Mean values in percent)
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Figure B4: Performance and structure of commercial banks by ownership in SSA, 2000-2007

(Mean values in percent)
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Table B1: Regression (instrumental variable, two-stage least square): Domestic banks

Profit Efficiency Cost Efficiency
(1) (2) (3 4 (1) (2) (3) 4}
2000-2003  2004-2007 2000-2003  2004-2007 2000-2003  2004-2007  2000-2003  2004-2007
ROAA 0.003 ~0.0005 0.003 0.002%*
(0.0070) (0L0043) (0.0020) {0.000%)
EQTA 0,001 <0.006%=* =0.001 <0.00001
(0.00]16) (0.0017) (0.0004) (0.0004)
CTIR 0.001 0.001 0.0003 0.002%* 0.001***  0.0003%*  0.00)%** 0.0003*
(0.0006)  (0.0006)  (D.0DDS)  (0.0008) (0.0002)  (0.0001)  (0.0001)  (0.0002)
ROAE 0.001 0.002* 0.0003** 0.0003
(0.0005)  (0.0011) (0.0001)  (0.0002)
EQNL -0.0001 -0.002%** 0.0001 0.0002
(0.0005) (0.0006) (0.0001) (0.0001)
NLTA 0.005% % 0.001 0.005%%% 0000004 00,0003 -0.0002 0.0004 -0.0001
(0.0010) (0.0008) (0.0010) (0.0009) (0.0003) (0.0002) (0.0003) (0L0002)
LLPENIR 0.00004 0.00002 -0,00001 0.001 -(0.00001 -0.0001 0000003 -0.,0001
(0.0002) (0.0004) (0.0002) (0.0005) (0,0000) (0.0001) (00000 (00001 )
OUTBASE 0.829%*%  0.369%* 0,542 04244 0.035 01274 0,032 0. 130+
(0.1928) (01657}  (0.1920)  {(0.1693) (0.0544) (00361} (D.0554)  (0.0367)
RS 0.079 041 4e 0.107 -0.376%** 0.008 -0.022 0.003 -0.034
(0.0745) (0.1186) (0.0755) (0.1212) (0.0210) (0.0259) (0.0218) (0.0263)
Z5 0.0p7ess -0.002 0.0]8%*= -0,002 0.0001 0.0001 0.0002 L0004
(0.0044)  (0.0030)  (D.0044)  (0.0030) (0.0012)  (0.0007)  (D.0013)  (0.0007)
INFL 0.002 0.005%* 0.002%** 0.004* -0.0003%* 0.0002 -0.0002* 0.0002
(0,000 ) (0.0024) (0.0004) (0.0024) (0.0001) (0.0005) (0.0001 ) (0L0005)
PG =L003 <0.0002 <0002 (L0001 0.002***  -0.004°*%  0.002%%F  -0.004%*
(0.0027) (0.0063) (0.,0027) (0.0063) (0.0008) (0.0014) (0.0008) (0.0014)
CRPRIV S0.004%%%  L003%FF  LQ004%FF ) 003 000001 -0.0003%*** 00001  -0.0003%**
[ 0.O00) (0.0004) (0,0009) (0.0004 ) (0.0003) (0.0001) (0.0003) (L0001 )
Constant 0.024 0.630%% 0.050 0.518%** 0.889%%%  OL)***  (QETIFFE Q00

(0.1056)  (0.0884)  (0.1078)  (0.1183) (0.0298)  (0.0193)  (0.0311)  (0.0257)

R-squared 0.2421 0.3693 0.2491 0.376 0.1604 0.2212 0.1286 0.2376
Observations 249 245 249 245 249 245 249 245

Source: Author's calculations using data from Bankscope (2009), IMF, IFS (2009), and Beck and Demirgiig-Kunt
(2009)

Note: Standard deviations in parentheses. *, ** and *** correspond to 10%, 5% and 1% significance,
respectively.
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Table B2: Regression (instrumental variable, two-stage least square): SSA foreign banks

Profit Efficiency Cost Efficiency
(1) (2) (3) (4) (i (2] (3 (4)
2000-2003  2004-2007  2000-2003  2004-2007 2000-2003  2004-2007  2000-2003  2004-2007
ROAA -0.005 -0.002 -0.00T*H** -0.001
(0.0076)  (0.0133) (0.0019)  (0.0037)
EQTA -0.004%%%  _0006*** 0.001 0.0002
(0.0013)  (0.0016) (0.0003)  (0.0004)
CTIR 0.0003 0.0002 -0.001 0.001 -0L,0001 0.0002 0.0002 0.0004%+*
(0.0012) (0.0007) (0.0012) (0.0005) (0.0003) (0.0002) (0.0003) {0.0002)
ROAE ~0.001* 0.001 0.0005%** 00004
(0.0007)y  (0.0009) (0.0001) (0.0002)
EQNL -0.003% %% 0003 0.0001 0.0001
(0.0006)  (0.0007) (0.0001) (0.0002)
NLTA 0.002* 0.002* -0.001 -0,0001 0.0003 00004 0.001* 0.001*
(000107 (0.0009)  (0.0014)  (0.0010) (0.0003) (0.0003) (0L0003) (00003
LLPNIR 0.0001 0.0001 -0.0001 0.0001 -0L.0005%*%  -0.0001 -0.0005%*  -0.00005
(0.0008)  (0.0003)  (D.0009)  (0.0002) (0L0002) (0.0001) (0.0002) (0.0001)
OUTBASE 0.490** 0.452%%* 0.395 0.55]%** 0,006 0.045 <0017 0.076%
(0.2397)  (0.1240)  (0.2715)  (0.1435) (0L0608) (0.0348) (0.0586) (0.0404)
RS 0.002 0383 0.129 -0, 358%* -0.043 -0.010 -0.055% -0.042
(012300 (016800 (0.1344)  (0.1426) (0L0312) (0.0472) (0.0290) (0.0401)
25 0.005 0,001 0.005 0,002 -003** -0.0004  -0.004%* 00004
(0.0045)  (0.0024)  (0.0049)  (0.0024) (0.00117  (0.0007) (0.0011) (0.0007)
INFL 0,001 0.003 -0.002%* 0.004 0.0003 0.002%* 0.00001 0.002%*
(0.0008)  (0.0031)  (0.0008)  (0.0032) (0.0002)  (0.0009)  (0.0002)  (0.0009)
PG -0.005 -0.012% -0.006 -00]2% 0.001 000002 0.001 -0L0002
(0.0037)  (0.0052)  (0.0042) (00052 (0.0009) (0.0014) (0.0009) (0.0015)
CRPRIV -0.001 -0.004%** 0.002 -(L004 e -0,0004 -0.0001 -0.0001 -0.0001
(0.0014) (0.0007) (0.0016) (0.0007) (0.0003) (0.0002) (0.0003) {0.0002)
Cl}lwtﬂllt 0_534##! 0_1 I 3-&4-# 0_3 Izii-& 0?1 14-## u_gss-ﬁ-ﬁi 0_39‘9““" 0_9?‘ LT 0_3534-4-#
(01335} (0.0956)  (0.1633)  (0.1159) (0.0339)  (0.0269) (0.0353) (0.0326)
R-squared 0.5396 0.5512 0.399 0.5362 03107 01272 0.3434 00945
Observations a3 134 93 134 93 134 93 134

Source: Author's calculations using data from Bankscope (2009), IMF, IFS (2009), and Beck and Demirgiig-Kunt
(2009)

Note: Standard deviations in parentheses. *, ** and *** correspond to 10%, 5% and 1% significance,
respectively.
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Table B3: Regression (instrumental variable, two-stage least square): Non-SSA foreign banks

Profit Efficiency Cost Efficiency
(1 (2) (3 (4 (1 (2 (3 (4}
2000-2003  2004-2007  2000-2003  2004-2007 2000-2003  2004-2007  2000-2003  2004-2007
ROAA 0,004 ~0023%* -0.001 U] K
(0.0063)  (0.0098) (0.0023)  (0.0033)
EQTA 0,004 0,006 -0.004%%F 0.001
(0.0030)  (0.0044) (00011 (0.0015)
CTIR, 0,001 0,001 0.001 0,001 000002 0.001%* 00003 000+
(0.0005)  (0.0007T)  (0.0006)  (0.0006) (0.0002)  (0.0003)  (0.00D2)  (0.0002)
ROAE 0003%%*  0.002%** 0.001** 0.00] ***
(0.0010)  (0.0009) {0.0003)  {0.0003)
EQNL 0,001 ~0L002% % 0.0001 0.0004%*
(0.0006)  (0.0006) (0.0002)  (0.0002)
NLTA 0.001 <0001 0.002% <0005 0.0002 000]*** 0.001** 0.00] ***
(0.0008)  (0.0007T)  (0.0009)  (0.0010) (D.O003)  (0.0D02)  (0.0003)  (0.0003)
LLPNIR 0000004 -0.001 0001 =** -0.000-4 0.00002 0.0004* 0.0001 0.0003
{0.0004) {0.0007) (0.0003) (0.0007) (0.0002) (0.0002) (0.0001) (0.0002)
OUTBASE 0.780%**  Q.524%%%  (Q704%*F 04847 0.123%* 0.060 0.101* 0.097*
(0.1451)  (0.1827)  (0.1674)  (0.1693) (0.0S24)  (0.0622)  (0.0512)  (0.0544)
IRS L3RR Q0T -0, 224%% 0.0g2%%= 0.031* LIXIE R A 0.005 0.046%**
{0,0479) (0.0272) (0.0912) (0.0297) (0.0173) {0.0083) (0.0284) (0.0096)
£5 0.005 0.011%** 0.005 0.00g%=* =0.001 S0003%**F  0.003%F -0.002*%*
(0.0038)  (0.0033)  (0.0039)  (0.0033) (0.0014) (00011} (00012)  (0.0011)
INFL -0.0001 0006 <0.001 -0.006** <0.0002 0.004%*  _0.0005%F  0.003%**
(0.0003) (0L0030) (0.0006) (0.0029) (0.0002) {0.0010) (0.0002) (0L0009)
PG 0.007**  0.017*** 0.006* 0.019%** 0.0004 0.0002 0.0002 0.0002
(0.0031)  (0.0050)  (00034)  (0.0052) (00011)  (0.0017)  (0.0011)  (0.0017)
CRPRIV 0.0003 -0.00]*** 0.001 -0.001%** 00002 -0.0002%* 0.0002 -0.0003**
(0.0006)  (0.0003)  (0.0007)  (0.0003) (0.0002)  (0.0001)  (0.0002)  (0.0001)
Constant 03TI*** Q697%** 0.216%* 0,782 0.844%%*  0B30%**  0.868%***  0.805%**
(0.0844) (0.0802) (0. 1083) (0.0927) (0.0305) (0.0273) (0L0338) (0.0298)
R-squared 0.4021 02563 0.2963 00946 . 04487 0.1014 0.4008
Observations 131 192 131 192 131 192 131 192

Source: Author's calculations using data from Bankscope (2009), IMF, IFS (2009), and Beck and Demirgiig-Kunt
(2009)

Note: Standard deviations in parentheses. *, ** and *** correspond to 10%, 5% and 1% significance,
respectively. Blank means that no value was obtained.
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