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In this study overall financial development and the performance of commercial

banks in Georgia during 1991-2000 is analyzed. Georgian banking system emerged

from a scratch after the country gained its independence in 1991. Initial reform path

turned out to be very arduous, full of failures and disappointments. After complete

chaos of 199 1-1994 the banking sector recovered quickly owing to extreme

measures taken by the authorities. We discuss in detail the policies pursued by the

National Bank of Georgia, the outcomes of these policies and contrast general

performance of Georgian banks with banks in other transitional economies and

developed countries.

To measure performance of individual commercial banks in 2000, Data

Envelopment Analysis (DEA) was employed. DEA has been extensively used to

study commercial bank efficiency over the last two decades. Major advantages of

DEA are its applicability to small samples, employment of less information than

required by alternative parametric approaches (e.g. information on prices and the
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knowledge of functional form for the production relationship is not necessary) and

the ability to perform analysis with multiple inputs and outputs.

We found that inefficiency in the Georgian banking sector was equally due to pure

technical and scale inefficiencies; large banks were oversized because of excessive

branching contributing to their scale inefficiency; and there was a significant

positive relationship between efficiency and profitability.
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FINANCIAL DEVELOPMENT AND TECHNICAL EFFICIENCY:
GEORGIAN BANKING IN TRANSITION, 1991 -2000

CHAPTER 1. INTRODUCTION

Building stable and sustainable financial institutions in transition economies is

crucial for the swift shift from plan to market and for overall economic growth and

technological advancement. Financial institutions perform unique tasks in the

economy by providing liquidity to the businesses and households and by linking

surplus holding with deficit spending agents.

How successfully financial institutions perform these tasks will largely depend on

the environment in which they operate, policies that the regulatory authorities

follow, and the ability of management to efficiently utilize the resources available.

Therefore, it is essential to investigate these broad determinants of financial system

performance and identify their strengths and weaknesses.

In this study we analyze overall financial development and the performance of

commercial banks in Georgia during the last decade. This is the first such attempt

to employ Data Envelopment Analysis for the efficiency measurement of

commercial banks in Georgia. Moreover, the study provides the most recent

treatment of financial sector reform in Georgia. After reviewing the progress of

financial sector reform and identifying common transition and country-specific
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problems, we conduct a single-period technical and scale efficiency study of

commercial banks using non-parametric Data Envelopment Analysis.

Further, we explore comparative group-efficiency studies to establish possible

relationships between overall, pure technical and scale inefficiency and bank size,

profitability and dollarization. The outcome establishes a benchmark for future

efficiency studies.

The paper is organized as follows: Chapter 2 discusses the details of financial

sector development in Georgia in 1991-2000, Chapter 3 presents the DEA

methodology and the empirical results, and Chapter 4 concludes the study.



CHAPTER 2: EVOLUTION OF COMMERCIAL BANKING IN GEORGIA1

The rules governing financial institutions will impose constraints as well as

unleash opportunities for commercial banks and other financial intermediaries.

Therefore, general policies and specJlc regulations pursued by the decision-

makers will largely determine the ability of the financial system to perform its

major functions effectively and securely. In this chapter, the financial sector

development and the reforms implemented by the Georgian authorities from 1991

through 2000 will be discussed. Then, the outcomes of these reformist policies in

terms of overall performance of the commercial banks will be analyzed and

contrasted with other transition economies (TEs). Another objective of the chapter

is to smoothly lead the reader into more speqjIc analysis of the commercial bank

efficiency in Georgia conducted in the next chapter.

2.1. Financial Reforms in the Transition Economies

Although a wide variety of factors distinguish the TEs, in terms of financial sector

development they have much in common. Initially, all these countries faced the

challenge of transforming a few state-owned banks and establishing a western-style

banking system where credit allocation is based on commercial grounds and

consumers benefit from collateral services provided by financial institutions (e.g.

'This chapter draws substantially on the works of Kloc (1997, 1999), Gurgenidze, Lobjanidze,
Onoprishvili (1994) and Gurgenidze (1995). Furthermore, valuable sources were Georgian
Economic Trends (published from 1996) and IMF recent economic development series on Georgia.
Various publications of the National Bank of Georgia provided essential data and analysis.



investment opportunities, trust services, financial advising). In spite of similar

initial conditions, TEs have pursued quite different financial reform paths and,

according to Claessens (1998), have been a very interesting "laboratory" of

financial reform.

In the early years of transition, reformers advocated two major methods for the

transformation of banking. One was the so called "New Entry" approach, which

encouraged the creation of new banking institutions, while the "Rehabilitation"

approach emphasized gradual transformation of the former state-owned banks.

Within these broad approaches, various strategies were applied. For example, in the

Czech Republic massive privatization took place via vouchers, while Poland

privatized state banks slowly (two banks per year), as did Hungary (Mortimer,

1995).

The Soviet Union maintained a traditional socialist monobank structure until 1987.

Under "Perestroika", the GosBank (State Bank) split into five specialized state

banks: Export-Import Bank; PromStroiBank servicing manufacturing;

AgroPromBank servicing agriculture; ZhilSotsBank servicing construction; and

SberBank servicing households for savings. All these banks had head offices in

Moscow and local head offices in the Republics. After the break up of the Soviet

Union in 1991, these local head offices gained independence and came under the

direct subordination of their respective governments, which became responsible for



subsequent transformation of these banks. In Russia after 1991, all these state

banks, except for Sberbank, underwent a privatization (Bald and Nielsen 1998). At

the same time, hundreds of new banks were established by state enterprises

(sectoral banks) and by private entities (the so called zero-banks). In 1993 and

1994, the Russian mass privatization program indirectly privatized these sectoral

banks by privatizing their state enterprise owners (Rostowski, 1995).

Claessens (1996) argues that in terms of institutional development of the financial

systems, progress was faster under the New-Entry rather than Rehabilitation,

although the former was associated with weaker as well as stronger banks. To date,

which reform strategies promoted faster progress in terms of bank performance and

technical change remains an open research question.

2.2. Development of the Financial System in Georgia

2.2.1. Background of the Georgian Economy

Georgia is a small ancient country with a population of approximately 5.5 million

people located between the Caucasian mountains and the Black Sea, at the

crossroads of Europe and Asia, the Christian North and the Muslim South. After

declaring independence from the Soviet Union in 1991, Georgia experienced one of

the deepest economic recessions among the former Soviet republics. From 1991

through 1994, cumulative contraction of the GDP constituted more than 70 percent



(with 44.8 percent in 1992 alone) and annual inflation raged at 7,487 and 6,473

percent in 1993 and 1994, respectively (Wang, 1999). The breakup of traditional

trade relations, severe political turmoil (two secessionist wars, a military coup, etc.)

and the arduous path of early transition contributed to the grave depression.

Beginning in mid-1994, the country embarked on comprehensive reform with

external assistance from the IMF, the World Bank, TACIS and other international

organizations. As a result, the economy started recovering and inflation was

effectively suppressed. GDP started growing in 1995 and increased by more than

10 percent in both 1996 and 1997. Inflation was only 7 percent in 1997. GDP

growth moderated to around 2 percent in 1998-2000, while inflation fell to 4.6

percent in 2000.

Traditional industries of the Georgian economy are agriculture, food processing,

light industry, metallurgy, chemical industry and tourism. Turkey, Russia and

Germany were the three major trade partners of Georgia in 2000, accounting for

more than 40 percent of the total trade volume.

2.2.2. Early Stage of the Banking Reform

The banking sector in Georgia is the most dynamic industry in the country today,

but it is also one of the newest. The first transformation of banking in Georgia

started in the late 1980s when the country was still a part of the Soviet Union, but

substantive changes occurred only after the independence. In 1991, the two-tier
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banking system was introduced: the GosBank (State bank of the Soviet Union)

branch of Georgia became the National Bank of Georgia (NBG) and the five state-

owned specialized banks (Eximbank, Sberbank, Agroprombank, Promstroibank,

Zhilsotsbank) were privatized.

Although the new law on the National Bank of Georgia (1991) established the

NBG as an independent supervisory, regulatory and monetary body, most of its

practices inherited from the old planning system remained largely unchanged. The

NBG was still directly influenced by the government and was forced to provide

financing for the budget deficit. Moreover, through its Soviet-style refinancing

policy, the NBG continued to provide loans indirectly to state-owned enterprises.

This policy involved both specialized state-owned banks and new commercial

banks. Interest rates and the volume of refinancing credit, along with reserve

requirements, were two major instruments available for monetary regulation, but

the raging hyperinflation indicated that there was no effective monetary regulation.

Until December 1993, the NBG was also directly involved in the management of

Sberbank, the largest bank at that time (Gurgenidze et al., 1994).

Georgia chose the New Entry strategy when it first passed the law on Banks and

Banking Activity in August of 1991. Private commercial banks were easily

established and scarcely regulated. As a result, the number of banks in the country

skyrocketed from five state-owned banks in mid 1991 to 179 by the end of 1993.
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Lenient licensing requirements for new banks, the maintenance of refinancing

policy by the NBG, and in general, the high profitability of commercial banking in

the country2 generated this banking "boom". Another massive wave of new banks

appeared in 1994, when recently introduced (August 3, 1993) national surrogate

currency, the Coupon, underwent colossal depreciation. As a result, if the minimum

capital requirement for commercial banks initially (at the time Coupon was

introduced) was 500 million Coupons corresponding to US$ 700 000, in 1994 this

requirement constituted just US$ 500 in real terms (Kioc, 1999). Such a low capital

requirement became another factor that drove the number of banks in the country

up to 226 in 1994

Figure 2.1. Number of Commercial Banks in the Country

250
226

200
179

150 ________________
UaH banks

2 101 U foreign controlled

2f9

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001year

Source: EBRD (1998) and National Bank of Georgia (2000)

2
The refinancing policy of the NBG was a major source of profitability of banks. The real interest

rates on commercial bank lending were sharply negative, but these banks remained profitable owing
to even more negative real interest rates on the NBG refinancing loans. The government was
subsidizing banks with no benefit for the economy.



The deplorable state of the Georgian banking sector in 1994 necessitated more

effective involvement of the NBG in supervising and regulating banks in the

country.3 In response to the mushrooming of (mostly) weak banks in the country,

the NBG undertook a number of policy measures designed to improve bank safety

and efficiency, including:

A moratorium was announced on licensing of new banks (1994);

Prudential regulations were strengthened; in particular, the capital adequacy

ratio was raised from 5 percent to 8 percent and the minimum capital

requirement was increased to US$ 100 000. Moreover, the limit on lending

to a single borrower was lowered from 50 percent to 10 percent of the total

loan portfolio; at the same time, the limit on total lending to insiders

equivalent to 100 percent of paid-in capital was introduced. State

enterprises or newly privatized firms founded the majority of banks that

emerged in the early years of transition. The goal of their founders was to

get access to cheap funds supplied by the NBG to commercial banks and,

often, re-route them to shareholders. The NBG intended to constrain such

insider lending4. (Gurgenidze, 1995). These prudential changes were

introduced in January and May of 1995;

The banking system was failing due to a dramatic increase in the share of non-performing loans, a
result of weak supervisory system allowing banks to take excessive risks. The situation was even
more complicated by significantly worsened performance of state enterprises unable to repay loans
borrowed mostly from the state-owned banks. The level of deposit taking by banks dropped to
almost zero, as deposits were wiped out either through hyperinflation or fraud.

Citing Gurgenidze (1995, p.204) "This [the fact that some banks were founded by state
enterprises] results in suboptimal credit allocation, as such banks are pressured to lend to their
shareholders at low rates which do not reflect the credit risk of the loans".
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A bank certification program (BCP) was launched by the NBG in 1995 and

was implemented through 1996. Under BCP, all commercial banks in the

country were asked to submit business plans and demonstrate sufficient

resources for growth. All business plans were scrutinized by a specially

created NBG commission mandated to decide whether or not a bank was

viable for business. A negative decision of the commission spelled

automatic delicensing. Along with sanctions, the NBG established some

incentives for commercial banks to participate in BCP in hope of reviving

the depressed banking industry. These included access to credit lines

supplied by the international financial institutions and priority for certified

banks to borrow from inter-bank credit auctions up to 90 percent of their

required reserves.

The stabilization program launched in 1995 effectively limited inflation and

stopped the further depreciation of the Coupon that was later (November

1995) replaced by a very stable national currency, the Lan. Those banks

that mostly engaged in currency trade were left without their major source

of revenue, since the demand for foreign currencies fell and the public had

much more confidence in the national currency, than the Coupon.

Confidence in the national currency was bolstered as the NBG pegged the

Lan to the US Dollar and its reserves were replenished by the borrowings

from international financial organizations.
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As a result of such changes, the number of banks in the country dropped from 226

to 101.

2.2.3. Transformation of State-owned Banks

Another major undertaking by the bank regulators was the imposition of strict

guidelines for restructuring state-owned banks. FSBs were plagued in early

transition by bad loans inherited from the Soviet period. This was a problem typical

for all transition countries, but the solutions varied. Begg and Portes (1993)

asserted that inherited bad credits would hamstring new lending and create credit

shortages. Therefore, they advocated global write-off of all state banks' debts.

Global write-off was easier to implement in Georgia since, after severe

hyperinflation of 1993-1994, the stock of debts had lost most of its value. The

transformation and restructuring of state banks in Georgia proceeded as follows: In

May 1995, three state-owned banks (SberBank, EximBank and PromstroiBank)

merged to create the United Georgian Bank, the largest bank at that time, while

another state bank, ZhilsotsBank, became the Bank of Georgia. In early 1996, the

NBG signed bilateral agreements with these state-owned banks, freezing their

assets until they fully complied with NBG regulations. The revised banking law

adopted in February 1996 by the Georgian Parliament gave more independence to

the NBG and power to deprive licenses of banks not meeting prudential regulations

(Gurgenidze, 1995).
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As a result of tightening of NBG policies, restructuring of the state-owned banks

was quick and drastic. For example, United Georgian Bank had to lay off 60

percent of its staff and close down most of its 1,500 branches5. Non-performing

assets were completely written off and the deposit liabilities were transferred to the

government6. These banks underwent external audit and were effectively and fully

privatized.

With restructuring complete, the NBG certified the United Georgian Bank and the

Bank of Georgia in mid-1997. More and renewed regulations came into force in

1997; for instance, reserve requirements were lowered and the capital adequacy

ratio was raised from 8 percent to 10 percent of total assets. As a result of BCP and

implementation of tightened prudential regulations by the NBG, in less than three

years 173 commercial banks (of 226) had vanished by the end of 1997. As noted by

KIoc (1999), this was an unprecedented outcome among the nations of the former

Soviet Union.

In 2000 UGB had 20 operating branches throughout the country (National Bank of Georgia, 2000).

o These deposit liabilities were quite substantial and the government decided to declare them as
domestic debt. Such a decision was dictated primarily by politics, since the state banks were not
able to repay and the government could not write them off, as in the case of assets. Moreover, a
special commission created at the Ministry of Finance made a reassessment of the deposit holdings
of the population (taking into account the level of depreciation of the Coupon and the Ruble)
establishing a cut-off date August 3, 1993 (the date Coupon was introduced). At that time, the
deposit holdings on 4.3 million individual accounts amounted to 27.3 billion coupons, which after
indexation constituted GEL 503 million (approximately US$385 million). According to some
independent calculations the total volume of deposit-holdings of the population (considering the
depreciation of the Ruble too) was US$ 21.5 Billion (Center for Strategic Research and
Development of Georgia).
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2.2.4. The Next Stage of the Banking Reform

The next stage of banking reform started late in 1997 when the NBG announced its

plan to gradually increase the minimum capital requirement for commercial banks

to GEL 5,000,000 (approximately US$ 3,846,000 at the time) by the end of 2000.

This measure aimed to further consolidate banking industry and eliminate small

banks.

Throughout 1998 the NBG was involved in revoking licenses from banks not

meeting minimum capital requirements and other prudential regulations. Although

some banks initially challenged the NBG in the courts, but when the NBG

prevailed, delicensing resumed. Ten banks had lost their licenses by the end of

The Russian financial crisis of 1998 adversely affected commercial banking in

Georgia. The Lan was devalued by about 40 percent from November to December

of 1998, bank deposits dropped and GDP growth slowed from 6 percent in the first

half of 1998 to 1-2 percent in the second half7. Nonetheless, the banking system in

the country managed to maintain an adequate financial position and even though

Many Georgian banks lost assets kept in correspondent accounts in failed Russian commercial
banks. Also, some debtors defaulted on loans borrowed from Georgian commercial banks as they
experienced business losses in Russia.
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the NBG prepared a plan to assist banks8, only two banks asked for short-term

liquidity loans in the total amount of GEL 4 million.

From January 1, 1999 new accounting rules consistent with international

accounting standards were introduced. Minimum capital adequacy requirements

were strengthened from 10 percent of total assets to 12 percent of risk-based assets

of tier one capital (these new concepts were also introduced in this year) and 15

percent for total capital. Moreover, banks were mandated to carry out external

audits by international auditors after February 1999.

In 2000 the NBG completed the enforcement of the compliance of commercial

banks with the established timetable of minimum capital requirements. As a result

of this policy, the number of the commercial banks had fallen to 30 by the end of

2000 and the size-structure of the banking system had radically changed (Table

2.1).

8

Pursuant to the law on the National Bank of Georgia and the law on Commercial Banking Activity,
the NBG has the right to act as a lender of last resort to neutralize negative external shocks.
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Table 2.1. Commercial Banks Grouped by Paid-in Authorized Capital, GEL

<1mm 1 -2mm 2-3mm 3-4mm 4-5mm 5mm> Total
40 6 5 1 0 1 53

January-98 (75%) (11%) (9.4%) (1.9%) (0%) 1.9% (100%)
1 10 12 4 5 5 37

January-99 (46.5%) (32.6%) (14%) (4.7%) (0%) (2%) (100%)
0 0 0 5 20 7 32

January-00 (0%) (0%) (11%) (55.5%) (13.9%) (19%) (100%)
0 0 0 0 6 24 30

January-01 (0%) (0%) (0%) (0%) (20%) (80%) (100%)
Note: the percentage share of each group in parenthesis
Source: National Bank of Georgia (2000), author's calculations

2.2.5. Asset and Liability Structure of B

As shown in Table 2.2., between 1995 and 2000 the share of loans in total bank

assets decreased almost by 10 percent, while the share of accounts in corresponding

banks increased almost 6-fold. As interest rate spreads were decreasing sharply,

commercial banks switched to non-loan sources of revenue, involving currency

conversion and especially money transfer (domestic and international) operations.

Banks started maintaining multiple correspondent accounts with other banks in the

country and abroad, which came at the expense of lending.

On the liability side, a substantial increase in the capital share can be observed, as a

result of tightening prudential regulations. The share of demand deposits fell, but

the share of time deposits increased 40-fold, while the share of household deposits

increased more than 6-fold, as public confidence in the banks increased.
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Table 2.2. Asset and Liability Composition of the Banking Sector, 1995-2000

1995 1996 1997 1998 1999 2000
VaultCash 2.9 3.7 4.3 2 2.1 1.8

Required reserves 7.1 5.7 4.9 3.7 5. 5
Foreign currency accounts 4.8 5.7 4.5 3.7 4.7

Accounts with Banks-correspondent 2.6 10 10.8 18.3 13.8 13.4
Debitors 2.5 3.5 2.9 3.1 2.6 2.3

Loans to Economy 64.2 50.6 50.7 48 50.7 55
Claims on banks 1.7 3.6 2.4 1 0.9 0.8

Securities 0.2 1.2 2.3 2.1 3.3 2.1
Fixed Assets and premises 12.4 14.5 14.5 15.8 13 12.2

Otherassets 1.4 2.4 1.5 1.4 4.4 2.7
Total Assets 100 100 100 100 100 100

Authorized Capital 15.1 25 28.1 24.4 22.5 24.4
Otherfunds 6.7 6.8 7.6 10.2 10.4 13.1

Foreign currency accounts 16.4 20.8 23 12.7 13.7 14.8
Other bank accounts 0.7 1.6 3.6 1.4 1.7 1

Transaction deposits 17.1 18.1 12.4 8.9 6.6 7.4
Term deposits 0.1 0.5 2 4.2 4.8 4

Otherbanks'loans 28.1 19.3 15.8 21.8 21.2 18.8
Othercreditors 9 2.8 2.4 2.2 1.9 1.2

Deposits of households 2.2 2.9 3 8.9 10.5 13.9
Retained earnings -0.9 -0.3 -0.1 0.9 3.1 0.5

Other liabilities 5.5 2.4 2.1 4.1 2.9 2.1
Budgetary resources 0 0 0.1 0.3 0.6 0.5

Total Liabilities 100 100 100 100 100 100
Source: National Bank of Georgia (2000)

Growth in the lending activity of the commercial banks in Georgia was primarily

due to the trade sector (Figure 2.2.). In 2000 trade accounted for almost 70 percent

of total loans, followed by manufacturing (18.53%), construction (6.21%) and

agriculture (4.68%). Almost all banks in the country provide loan financing for

merchants (retail and wholesale) because such loans are short-term in maturity and

carry higher than average interest rates. Shares of manufacturing and construction

doubled between 1996 and 2000, while shares of agriculture, transport and other
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services (which includes catering services, hotel services, gas-stations, barber

shops, etc.) dropped sharply. The growth in manufacturing lending was mostly

driven by agricultural processing and light industry, traditional sectors in the

Georgian economy. These industries required relatively small scale and short-term

investments and banks were ready to finance. The growth in agricultural lending is

somewhat underestimated, because farmers are able to borrow some from

agricultural credit unions9. Heavy industry, however, is substantially deprived of

borrowing opportunities, since it requires investments with long maturities and is

characterized by high risk.

Another notable fact is that small banks mostly specialize in "individual loans".

Individual loans, not typically consumer loans, represent small business owners

borrowing in their own name, rather than on the behalf of the firm (for reasons

unknown). Such loans are probably for retail trade operations and partially for

home construction and acquisition. Individual loans are primarily short-term (less

than one year) and require full collateralization. Interestingly, in individual lending

banks emphasize on the secondary, rather than primary security. Firm offices and

other real estate property of the owner are generally taken as collateral. The average

share of loans to individuals in the total loan portfolio of the banking sector was 45

percent, with around 20 percent being for major banks and around 70 percent for

the smallest banks (Table 2.4.). For some small banks individual loans represent the

There were 144 agricultural credit unions in Georgia in mid-2000 with a total capital of GEL 2.4
million (IMF, 2000). Credit unions are not supervised by the NBG.



only area of lending, while for larger banks such lending takes a smaller share

(Figure 2.4). Thus smaller banks are mostly retail banking institutions, while larger

banks are wholesale banks concentrating mainly upon serving commercial

customers and large corporate loans.

Figure 2.2. Bank Loans by Industrial Sector (Thousand GEL), 1996-2000
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Source: National Bank of Georgia (2000)

Table 2.3. Sector Shares in Total Bank Loans Portfolio, 1996-2000

1996 1997 1998 1999 2000
Agriculture 13.53% 6.87% 4.19% 5.30% 4.68%
Manufacturing 9.91% 12.89% 20.97% 18.70% 18.53%
Electric Utilities 1.77% 1.51% 2.21% 1.05% 1.76%
Construction 3.42% 3.44% 5.53% 6.88% 6.21%
Trade 23.31% 20.78% 64.04% 62.49% 67.36%
Transport and Communications 0.98% 0.78% 0.96% 3.61% 0.04%
Other Services 47.08% 53.74% 2.10% 1.98% 1.42%
Total 100.00% 100.00% 100.00% 100.00% 100.00%
Source: National Bank of Georgia (2000), author's calculations
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Table 2.4. Summary Statistics of Loans to Individuals in Bank Total Loan
Portfolio, 2000

Total Major Banks Large Banks Medium Banks Small Banks

MEAN 0.45 0.20 0.30 0.43 0.69

MEDIAN 0.33 0.20 0.22 0.28 0.76

ST.DEV 0.32 0.02 0.19 0.31 0.31
Source: National Bank of Georgia (2000), author's calculations

Figure 2.3. Shares of Loans to Individuals in Bank Total Loan Portfolio, 2000
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2.3. Dollarization of the Banking Sector

After the declaration of independence, the financial systems of Georgia as well as

of other TEs fell into disarray, lacking proper management and public confidence.

As a consequence, the US Dollar and other freely convertible currencies gained
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ground in the country and soon became the major means of payment and wealth

accumulation. Subsequent financial liberalization allowing domestic financial

intermediation to be conducted in both the national and foreign currencies

encouraged even higher dollarization. However, dollarization subsided with the

stabilization of the economy in 1995 only to increase again after the Russian

financial crisis of 1998. Today Georgia can be characterized as a highly dollarized

economy tending to be even more dollarized'°

Figure 2.4. Dollarization of the Banking Sector

90.0%

400% -,

10.0%

0.0% - ........................................................ ______

1995 1996 1997 1998 1999 2000
- - - -Ratio of foreign currency deposits to total deposits

Ratio of foreign currency deposits to broad money

Ratio of Foreign currency loans to total loans

Source: National Bank of Georgia (2000), author's calculations.
Note: Monthly data for foreign currency loans was unavailable for 1995, 1996 and 1997

'°
In their IMF working paper Catao et al. (2000) regard Argentina, Bolivia, Peru and Uruguay as

highly dollarized economies. The ratio of foreign currency deposits to broad money was around 50
percent, which compares to 40 percent for Georgia in 2000.



21

A high level of dollarization was reached in the beginning of 1995, when

hyperinflation completely destroyed the confidence in the Coupon and the country

was experiencing its deepest economic crisis. After the stabilization program was

launched in the beginning of 1995, inflation dropped from four-digits to double

digits and in November of the same year the Lan was introduced. As a result,

dollarization abated sharply for a few months. Ratna et al. (1995) argue that, unlike

Latin America, dollarization fell in the TEs when inflation was brought under

control. However, this did not turn out to be the case in Georgia where, after the

initial stabilization, dollarization started mounting and by 1995 regained its peak.

Deposit dollarization paralleled loan dollarization as depicted in Figure 2.4.

Dollarization accelerated after the Russian financial crisis: from mid-1998 to the

beginning of 1999, the deposit dollarization ratio increased by 22 percentage points

and the loan dollarization ratio by about 40 percentage points.

High dollarization is commonly attributed to lack of confidence in the national

currency. This is also true in Georgia, but there are other explanations for high

dollarization. The Georgian Lan, introduced after hyperinflation devastated its

predecessor and left the majority of the population broke, was accepted by the

population, but with caution and only for common transactions. The huge informal

economy also contributed to high dollarization, since this sector is dominated by

foreign currency transactions. In addition, relatively higher interest rates
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encouraged deposit dollarization. Interest rates paid on domestic currency deposits

are on average about 1.3 times less than interest rates on foreign currency deposits

and 4.5-6.5 times less than for longer term deposits (Kakulia 1998). However, the

more expensive nature of foreign currency deposits could also be viewed as a

consequence (rather than a cause) of high dollarization of the economy. Georgia

has an advantageous geographic location in the region and some important trading

routes cross its territory. Since international trade is conducted in major foreign

currencies and as already discussed 70 percent of loans are directed to finance

trade, there is naturally a high demand for foreign exchange. Another significant

factor driving dollarization up is the increased inflow of foreign capital. While in

1997 there was not a single bank with foreign capital participation, three years later

19 banks were foreign controlled'1. Moreover, most banks in the country have

credit lines with international organizations (EBRD, World Bank, TACIS), which

are usually denominated in foreign currencies. As a result, lending in foreign

currency has increased faster than foreign currency deposits (Figure 2.4.). Finally,

commercial banks distributing loans under the programs of the above-mentioned

international organizations prefer to denominate those credits in foreign currency in

order to avoid possible exchange rate losses in a case the Lan depreciates

(Georgian Economic Trends, 1999).

Banks 100% foreign owned are not well represented in the country; of the two foreign bank
branches, one is Azerbaijanese and one Turkish.
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Dollarization brings substantial costs to the country's economy as a whole. First of

all, it lessens the effectiveness of the monetary policy, restricts the scope of

instruments for monetary regulation and reduces opportunities for seigniorage

revenues for the government. Furthermore, the growing dollarization could, in the

extreme case, oust the Lan from circulation. At the least, it increases the

vulnerability of the national currency and creates serious exchange rate risks in the

general context of financial underdevelopment, where modern hedging mechanisms

are still absent. Thirdly, increased dependence on foreign currencies significantly

inhibits the development of local capital markets, since the holdings of foreign cash

outside the banking system are largely perceived as secure and reliable investments.

Despite the common negative attitude, dollarization brings some benefits to the

economy that otherwise would not have been available. First, dollarization helps to

lower transaction costs for businesses engaged in international trade. Second,

dollarization helps the integration of the country's economy globally.

Thus, decreased dollarization immediately after 1995 was an indication of clear

progress with respect to financial development, since the confidence in the national

currency rose. But the results were somewhat mixed in later periods, when a

growing dollarization was partly a reflection of lower confidence in the Lan after

its depreciation in 1998 and partly was due to growing importance of trade for the

economy, where most of the transactions took place in the US Dollars. However,
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one can expect that, given low inflation and minimal exchange rate fluctuations,

dollarization will drop in the future, as the public confidence in the Lan grows.

2.4.Overall Performance of the Commercial Banks

2.4.1. Degree of Integration of Banking in the Economy

Growing distrust of the banking sector in the early years of transition brought the

role of banks in the country's economy to a minimum. Although the level of

participation of banks in the country's business life increased after stabilization in

1994, banks are not fully integrated into the system yet. As shown on Figure 2.5,

the ratio of broad money to GDP a common measure of financial depth was

only around 10 percent in 2000 and the ratio of credit to GDP was slightly above 7

percent. The small scale of integration of banking into the economy can be

explained by a lack of public confidence, low savings and a large share of informal

economy. Regulations aimed at lowering banking system risks (such as higher

capital requirements, high reserve requirements, etc.) also constrain industry size

(Gorton et al., 1998).



25

Figure 2.5. Scale of Integration of Banks in the Economy
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Although the banking system is small, it nonetheless offers many services available

in developed market economies. Banks have designed financial products to meet

specific interests of the public and offer checking accounts; various money market

instruments (CDs, REPOs, Banker's Acceptances); consumer, commercial and real

estate loans; currency conversion operations; debit and credit card services; and

they conduct investments in commercial paper'2 and government securities.

Nevertheless, the general public seems reluctant to use financial services, since

there is pervasive distrust of the whole industry and, in any case, the population

lacks opportunities for saving due to low earnings. According to a public opinion

12
Unlike banks in the US Georgian banks are universal financial institutions and can engage in

investment activities.
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poll conducted by the NBG in mid-2000, only about 33-3 8 percent of the

population consider banks as reliable institutions and more than half of the

respondents express complete distrust of banks. (Banki, 4th quarter, 2000).

2.4.2. Quality of Lending

The prevalence of bad loans and the term structure of loans are indicators of

lending quality. As for bad loans, their share in the total bank loan portfolio was

about 6.9 percent in 2000, down from over 40 percent just 5 years earlier. The high

share of bad loans in the middle 1990s is believed to be caused by an overall

decline in output, deterioration of the payments system, inheritance of considerable

non-performing loans from the communist past and the early transition years,

insufficient development of credit risk assessment skills, and the extension of credit

based on non-commercial considerations (Gurgenidze, 1995). The economic

recovery, full write-off of old bad loans, privatization of state-owned banks and

improvement in the payments discipline and credit assessment skills of loan

officers evidently helped bring down the share of non-performing loans.

Turning to the term structure of loans, it is common knowledge that in early

transition most lending is short term. Georgia is no exception to the rule. However,

over time the share of long-term loans in the total loan portfolio of banks increased

considerably: in the Mid-1998 about 13 percent of loans were long-term, but by the

end of 2000 this number increased to 26 percent. One factor inhibiting faster
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growth of long-term loans is high dollarization. Borrowers, who receive loans

denominated in US Dollars for example, prefer to keep them short-term because

they fear that the Lan will be devalued in the longer term and therefore they could

incur some exchange rate losses (Georgian Economic Trends, 1999). On the other

hand, lenders are also unwilling to take excessive exchange rate risk by supplying

longer-term credits in Lan.

Figure 2.6. Share of Long-term Loans in the Total Loan Portfolio

Source: National Bank of Georgia (2000), author's calculations

2.4.3. Financial Condition and Operating Performance of Commercial Banks

One outstanding feature of the banking sector in today's Georgia is the lack of

investment opportunities. The major earning assets banks are left with are loans,

with very little in the way of government securities and commercial paper.

Nonetheless, the share of loans in the total assets of banks was just 55 percent in



2000 while in the US, where banks face a wide array of earning assets, the share of

loans was 62 percent in the same year. The difference becomes even larger, 51 and

60 percent for Georgia and US respectively, in terms of net loans (total loans less

reserve for loan losses). While the share of securities in the assets of US banks was

about 17 percent in 2000, the same figure for the Georgian banks was only 2.1

percent. Georgian banks (and other transition banks in general) maintain fewer

earning assets than banks in the developed countries, which affect their profitability

and interest rates.

The prudential regulations maintained by the NBG are based on the

recommendations of the Baste Committee on Banking Supervision. According to

these recommendations, the share of equity capital in total assets should be 8

percent, yet Georgian banks maintain this ratio on average at 24 percent, and for

some banks (all of them being very small) this ratio is over 100 percent, implying

that these banks do not make any extra borrowings over their capital to finance

their lending. This is overall a negative sign, since non-lending banks are not

performing the major function expected of banks: financial intermediation.

Profitability is considered as a basic measure of bank performance. Although

precise data are lacking, banking was profitable in the early years of transition and

this profitability drove the widespread proliferation of banks. But after the collapse
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of the entire financial system in 1994, banking became unprofitable and remained

so until the end of 1998 (Figure 2.7).

Figure 2.7. Average Return on Bank Assets, 1995-2000
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From the end 1998 most banks showed positive profits and profitability peaked in

the last half of 1999. In the second quarter of 1999 banks reported average return

on assets (ROA) of 2.8 percent, which compares with about one percent for US

banks for the same period. In 2000, banks showed relatively modest profitability. It

turns out that exchange rate instability drove the profitability in 1999. In December

1998, the NBG ceased interventions in currency exchange market, establishing a

free-floating regime for the Lan. During 1999 the exchange rate fluctuated
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significantly (Figure 2.8.). As a result net gains from currency conversion

operations increased by 163 percent over 1998, contributing to high profitability.

Figure 2.8. Georgian Lan-US Dollar Exchange Rates, 1998-2000
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Source: National Bank of Georgia (2000)

Currency conversion operations remained a significant source of revenue

throughout 2000, but banks revealed lower profits than a year earlier. Overall

profitability of the industry was influenced by the failure of one large bank

(TbilComBank, whose 60 percent of loans went bad) and the financial distress of

other two large banks (Absolute Bank and TbilCreditBank). As a result, provisions

for loan losses increased by 131 percent over the previous year, which diminished

profit.
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One caveat regarding profitability as of a measure of bank performance in Georgia

deserves mentioning. Before 1994 commercial banks extracted large profits by

exploiting the difference between the very low interest rates charged by the NBG to

banks on refinancing credit (essentially bail-outs) and the much higher interest

charged to state enterprises on bank loans. Banks did not have to compete with

each other for deposits or other loanable funds, nor did they have to screen and

monitor their borrowers. Such intermediation practices and the resultant profits

were not in fact signs of healthy banking, since banks could survive and even earn

positive profits without implementing the major function of commercial banks

intermediating between surplus holders and deficit spenders. Since NBG has

already quit refinancing policies sooner in the decade, one can assume that by

1999-2000 profitability had become a valid indicator of bank performance. We will

explore this proposition in the next chapter.

Table 2.5 contrasts some major bank performance measures in Georgia and the US.

Georgia's net interest margin decreased sharply from 1998 to 2000, which could be

a result of greater macroeconomic stability and progress in structural reform. But

still this measure is higher than that of comparable US banks. As evidenced once

again, Georgian banks maintain a relatively small share of earning assets. For

example, while in 2000 earning power of Georgian banks was 60 percent, it was 86

percent for US banks. To compensate for the small share of their earning assets
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Georgian banks charge high interest rates on loans, making the yield on earning

assets twice as high as in comparable US banks.

Table 2.5. Selected Bank Performance Measures, 1998-2000

Bank Performance
Measures'3

1998 1999 2000 Comparable
US banks in
2000

Net Interest Margin 9.3% 8.4% 7% 4.54%
LeverageMultiplier 4.1 4.1 4.1 11.01
Efficiency Ratio 52% 56% 62% 66.97%
Return on Equity 19% 15% 1.7% 9.09%
Earning Power 54% 56% 60% 86%*
Yield on Earning Assets 24% 21% 17% 8.41%

*Eaming power was calculated for all US banks.
Source: National Bank of Georgia (2000), The FDIC Quarterly Banking Profile (4th quarter, 2000),
author's calculations

2.4.4. Interest Rates and Maturity

Interest rates on both Lan and foreign currency deposits fell from 1995 to 2000

largely because inflation dropped (Table 2.6). For example, in 1995 annual

inflation was 57.4 percent followed by 13.5 percent and 7.6 percent in the next two

years. Moreover, other forms of competition for deposits acquired more

importance, such as bank reputation and credibility. Just offering higher interest

rates on deposits was not necessarily effective, since the massive bank failures and

13

Calculations of the performance measures were based on the following formulas: Net Interest
Margin = net interest income scaled by total assets; Leverage Multiplier = total assets divided by
common equity; Efficiency Ratio = non-interest expense divided by the sum of net interest income
and non-interest income; Return on Equity = net income divided by common equity; and Earning
Power = earning assets divided by total assets.
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default on deposit repayment in the first half of I 990s made depositors extremely

cautious in choosing a bank.

Table 2.6.Nominal Interest Rates on National and Foreign Currency Deposits,
1995-2000

National_currency
Year

Demand Deposits Term Deposits

<1 month 1-3 month 3-6 month 6-12 moth 1 > year

1995 24% 0% 33% 12% 17% 44%

1996 5% 16% 29% 46% 21% 9%

1997 4% 11% 14% 12% 16% 7%

1998 4% 17% 10% 18% 19% 2%

1999 3% 10% 12% 15% 17% 2%

2000 4% 8% 10% 14% 18% 2%

Foreiçin currency

Year Demand Deposits Term Deposits

<1 month 1-3 month 3-6 month 6-12 moth I > year

1995 11% 43% 35% 72% 29% 30%

1996 12% 33% 20% 32% 34% 29%

1997 3% 9% 17% 17% 21% 28%

1998 7% 14% 15% 15% 18% 32%

1999 7% 14% 13% 12% 16% 12%

2000 4% 8% 12% 11% 14% 11%
Source: National Bank of Georgia (2000)

Another notable feature apparent in Table 2.6 is that interest rate on Lan deposits

with a maturity of over one year is very low, just 2 percent from 1998 though 2000.

Few banks offered longer-term deposit opportunities in Lan. One explanation for



34

this is that people are reluctant to deposit their savings in the national currency for a

longer period, since there is some inherent uncertainty about the Lan and

soundness of banks in general. Being aware of the common public attitude, banks

do not even try to create enough incentive for long-term deposit taking in the Lan.

The NBG does not explicitly prohibit interest rates on demand deposits. Banks in

fact pay higher interest rates on demand deposits than on term deposits with over 1

year maturity (Table 2.6.). This makes economic sense because demand deposits

are a significant source of fees and commissions. However, interest rates on

demand deposits are not high enough to cover inflation. For example, given

inflation of 4.6 percent in 2000 the real interest rate on demand deposits was

negative (-1.6 percent).

Interest rates on loans also fell sharply (by about three times) over the period 1995-

2000, as indicated in Table 2.7. This is partly due to lower inflation, as was the case

with deposits. But it could also reflect stiffer competition among banks.

Furthermore, foreign credit lines received from international organizations, such as

European Bank for Reconstruction and Development (EBRD), World Bank and

TACIS, carry lower interest rates and represent relatively cheap sources of funds

for banks.
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Table 2.7. Nominal Interest Rates on National and Foreign Currency Loans, 1995-
2000

National_currency

Year Total Loans

(Weighted average)

Term Loans

<1 month 1-3 month 3-6 month 6-12 moth 1 > year

1995 76% 60% 82% 76% 60% 58%

1996 45% 59% 58% 33% 35% 31%

1997 38% 46% 45% 38% 32% 29%

1998 33% 43% 38% 32% 28% 26%

1999 27% 35% 24% 25% 26% 23%

2000 21% 36% 25% 20% 20% 17%

Foreign currency

Year Total Loans

(Weighted average)

Term Loans

<1 month 1-3 month 3-6 month 6-12 moth 1 > year

1995 73% 66% 72% 78% 44% 38%

1996 49% 55% 60% 45% 46% 32%

1997 39% 49% 45% 47% 30% 25%

1998 36% 42% 52% 39% 33% 22%

1999 30% 46% 40% 32% 26% 23%

2000 27% 40% 35% 29% 27% 20%
Source: National Bank of Georgia (2000)

However, interest rates on loans are still quite high and are commensurate with

high costs of funds, loan-loss provisioning and most importantly high loan-risk

premiums. Commercial banks encourage longer term borrowing by offering lower

interest rates as the loan maturity lengthens. For example, if the interest rate on

loans with less than one-month maturity (in foreign currency) was 40 percent in
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2000, the rate on loans with maturity of one year and more was only 20 percent

(Table 2.7).

Interest rate spreads also declined significantly from 1995 to 2000, but they still

remain quite high (Table 2.8. and Appendix).

Table 2.8. Interest Rate Spreads, 1998-2001 (beginning of year)

GEL
<1 month 1-3 month 3-6 month 6-12 moth I > year

1998 35 31 26 16 22
1999 26 28 14 9 24
2000 25 12 10 9 21

2001 28 15 6 2 15
USD

<1 month 1-3 month 3-6 month 6-12 moth I > year
1998 40 28 30 9 -3
1999 28 37 24 15 -10
2000 24 27 20 10 11

2001 32 25 15 9 18
Source: National Bank of Georgia (2000), author's calculations

As mentioned in a recent IMF country report (2000), high interest rate spreads may

reflect the following: lack of competition in the market, where a few banks play a

dominant role; insufficient enterprise and legal reforms; high reserve requirements

(14 percent currently, down from 16 percent before May 2000); high overhead

costs; and high minimum capital requirements. But on top of all these, other factors

are not less important. In particular, commercial banks in the country lack sufficient

investment opportunities. On the one hand, they are willing to increase their
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earning assets, but on the other hand they are concerned with their liquidity. Very

limited activities in the government Treasury bill auctions'4 and the absence of a

secondary markets for securities prevents further decline in interest rates on loans.

To maintain their liquidity positions (which is 30 percent of total assets by

prudential regulation), banks are forced to hold non-interest bearing liquid assets

mostly in cash and in the accounts of bank correspondents and at the NBG (as

required reserves). Therefore, banks are forced to charge high interest rates on their

loans to offset the idleness of a big chunk of their assets.

2.5. Market Structure and Concentration

2.5.1. Change in the Level of Concentration in the Banking Industry

As most of the industries in the country, the banking sector was one of the most

concentrated at an early stage of transition. At the end of 1991, the asset share of

state-owned banks'5 was 92.5 percent (EBRD, Transitional Report 2000). In

subsequent years their share started dropping significantly and reached 45.8 percent

14

The Georgian Treasury conducts public sales of short-term (28-day and 91-day) government
obligations, Treasury bills (longer term obligations are not issued yet). The Treasury bill market
began in 1997 and was suspended in mid-1998, because of the ongoing Russian crisis and the weak
budgetary position of the government. Auctions were resumed in late 1999 and then stopped
temporarily again. The volume of operations in 2000 was disappointingly low. For example, at four
91-day auctions T-bills valued at GEL 6.5 million were issued; that represented 1.5 percent of total
bank assets. It should also be mentioned that Treasury Bills are only partially considered as liquid
assets. The fact that the development of this short-term government debt instrument was slow and
not heavily employed in Georgia also reflects a more careful policy approach from the government,
compared to Russia.

15 There were 5 state-owned banks in 1991.



in 1995. After substantial transformation and restructuring of the now former state-

owned banks (FSBs) in 1995 and 1996, their share in total industry assets dropped

to a low of 26 percent in 1997. Afterwards, the asset share of the FSBs was on the

rise and reached 32 percent in 2000 (Figure 2.9).

Figure 2.9. Asset Shares of FSBs, 1991-2000
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Overall industry concentration'6 increased from 1996 to 2000, as indicated in Table

2.9. The Herfindahl-Hirschman Index (HHI) was 9 and 13 percent higher in 2000

than in 1996 and 1997, respectively. Two-, four- and eight-firm concentration

ratios (C2, C4 and C8) all increased for the same period, but with different

magnitudes. C2 increased by 7, C4 by 19.5 and C8 by 24 percent. The overall

Here the calculations of concentration measures are based on bank shares in the national retail
deposit market. The results were nearly very similar when asset shares were employed.



increase in the concentration was mostly due to increased deposit shares of

emerging banks, rather than incumbent.

According to Gorton et al. (1998) the high market concentration in the transition

countries in general reflects the continued dominance of incumbent banks (state or

former state) with no new private banks among the major banks. In the case of

Georgia, while FSBs still maintain a substantial position in the market, but the

largest bank in the country in terms of deposits is a new private bank. Among the

largest six banks (in deposit holdings) only one is a FSB.

The average size of a bank (in US Dollars) from 1995 to 2000 increased 4.5 times

in real terms. This happened by elimination of smaller banks as the NBG raised

minimum capital requirements. The dispersion of banks in terms of size shrank and

many banks started approaching the average industry (Appendix).

Table 2.9. Static Industry Concentration Ratios (in deposits), 1996200017

HHI C2 C4 C8

1996 2845.15 33.77 48.48 67.21

1997 2761.99 26.58 44.73 69.20

1998 2845.07 29.54 49.73 73.85

1999 2950.36 31.10 54.67 75.71

2000 3111.13 36.23 57.94 83.55
Source: National Bank of Georgia, author's calculations

7 The calculations based on asset shares produced identical results.



2.5.2. Competition and Structure-Performance Relationship

According to a survey conducted by the NBG in the mid-2000, more than 62

percent of bank managers consider competition in the banking industry quite fierce

and fair. Unlike in mature market economies, commercial banks in Georgia are not

engaged in competition with other financial intermediaries, because non-bank

financial institutions are not yet well developed'8. But commercial banks do face

competition from institutions that provide informal credit to enterprises. Roe et al.

(1997) argue that state-owned energy suppliers, the tax inspectorates and unpaid

workers are those important informal sources of finance to which enterprises resort

to in the first place. Although the role of such informal financing somewhat

declined in Georgia (for example, as a result of privatizing state-owned energy

suppliers), it continues to seriously undermine the demand for bank services.

In the banking literature there is no consensus about the primary instruments of

competition. Competition exclusively through prices (Bertrand model) does not

seem to apply, since the banking market is characterized by asymmetry of

information and the quality of services is a serious instrument. Bank retail

customers'9 often are badly informed about bank services, which are "experience"

rather than "search" goods. Information gathering is costly if little relevant

information is publicly available or if the comparison of different financial products

18

EBRD non-banking institution reform score for Georgia was one from 1994 though 1999,
indicating little progress in reforming this sector.

19
It is widely considered that banks cannot exercise market power with corporate clients, because

they are big enough to be informed of alternative offerings.

L
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is complex (Neuberger, 1998). This is especially true for Georgia where until

recently very little information was available for the public. The NBG started

publishing interest rates only last year (2000). The quality of banking services,

which boils down to the image and reputation of a financial institution seems to be

the most important tool of competition among banks in today's Georgia.

Many studies in the banking literature report a statistically significant relationship

between profitability and measures of market structure (Berger, 1995)20. But

interpretations of these results vary. According to the relative market power (RMP)

hypothesis, in concentrated markets banks can exercise market power by offering

lower deposit and higher loan interest rates. In contrast to this theory, two other

hypotheses emerged after incorporating efficiency into the analysis. The two are

versions of one broad theory known as the efficient-structure (ES) hypothesis. The

X-efficiency version of ES (ESX) asserts that firms with superior management and

better technologies are able to gain some market power and achieve higher

profitability, simultaneously. On the other hand, the scale efficiency version of ES

(ESS) asserts that although firms might have similar quality of management and

technology, some firms benefit from higher profits and increased market share by

operating at an efficient scale of production. The key difference between these

theories is that the RIVIP hypothesis treats market structure as exogenous, while the

ES hypothesis treats it as endogenous a matter of bank choice.

20
Although in his paper Neuberger (1998) makes an opposite conclusion in this regard.



As already discussed above, banking in Georgia is concentrated, but which of the

prevalent theories best explains firm performance is an open question. There is

perhaps a presumption in favor of the RMP hypothesis because in Georgia the

central bank, not the banks themselves, was the prime mover behind structure

change. Still, at first glance there is no significant relationship between bank

profitability and market share in deposits in Georgia, as is apparent from the plot

below (Figure 2.10).

Figure 2.10. Bank Profitability and Deposit Market Share, 2000
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Source: National Bank of Georgia (2000), author's calculations

2.6. Some Comparisons With Other Transition Economies

Progress in the banking sector reform varies widely across TEs. Almost all

countries underwent similar changes and experienced transformation of state-
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owned banks and emergence of new commercial banks (but at different rates). In

almost all countries initial proliferation of banks was followed by shakeout and

consolidation. Of all TEs, change in the number of banks was most dramatic in

Georgia. In 1994 the number of banks per 100,000 inhabitants reached almost 4 in

Georgia, highest by far in all transition countries (Table 2.9.). Five years later there

were 0.69 banks per 100,000 inhabitants. Change in Georgian banking, where all

banks are now private, was also sweeping with respect to ownership, where all

banks are private. In all other transition countries there still are state-owned banks

which in most cases hold substantial market shares.

Table 2.10 shows that Georgia had one of the highest shares of bad loans among

selected transitional economies in 1995 (over 40 percent of total loans). These were

primarily the loans of state-owned banks accumulated in the early years of

transition. It was then that the NBG decided to conduct comprehensive

restructuring of these banks and transfer ownership into private hands completely.

As a result, the share of bad loans in the coming years declined sharply and in 1999

Georgia had one of the lowest bad loan ratios among TEs. In general, state-owned

banks hold the majority of the bad loans in TEs, which hinders prompt

transformation and weakens competition. Figure 2.11 depicts the well-established

positive relationship between the share of bad loans and the asset share of state-

owned banks. Because of hyperinflation and chaos of the early 1990s, Georgia was

able to move quickly to thorough privatization of unviable state banks.



Table 2.10. Number of Banks per 100,000 Inhabitants in Selected Transition
Countries

1991 1992 1993 1994 1995 1996 1997 1998 1999
.rmenia N/a N/a N/a 1.08 0.92 0.87 0.79 0.82 0.84

Croatia N/a N/a 0.93 1.06 1.20 1.26 1.36 1.33 1.18

Czech Rep N/a N/a 0.50 0.53 0.53 0.51 0.49 0.44 0.41

Estonia N/a N/a 1.40 1.47 1.20 1.00 0.86 0.43 0.50

FYRMacedonia N/a N/a N/a 0.30 0.30 1.10 1.10 1.20 1.15

Georgia 0.13 1.39 3.31 4.19 1.87 1.13 0.98 0.80 0.69

Hungary 0.34 0.34 0.39 0.42 0.41 0.41 0.41 0.40 0.39

Kazakhstan 0.43 0.92 1.26 1.15 0.82 0.65 0.52 0.48 0.37

Kyrgyzstan 0.22 0.33 0.44 0.40 0.39 0.39 0.43 0.49 0.49

Latvia 0.54 1.92 2.48 2.24 1.68 1.40 1.33 1.13 0.96

Lithuania N/a N/a 0.70 0.59 0.41 0.32 0.32 0.32 0.35

Poland N/a N/a 0.23 0.21 0.21 0.21 0.21 0.21 0.20

Romania N/a N/a N/a 0.09 0.11 0.14 0.15 0.16 0.15

Russia 0.88 1.18 1.35 1.66 1.56 1.75 1.73 1.68 1.64

Slovak Rep N/a N/a 0.34 0.35 0.46 0.44 0.46 0.44 0.46

Slovenia 2.00 2.25 2.25 2.20 2.05 1.80 1.70 1.50 1.55

Ukraine N/a 0.26 0.41 0.44 0.45 0.45 0.45 0.35 0.33
Source: EBRD (2000)

Table 2.11. Asset Shares of State-Owned Banks in Selected Transition Countries

1991 1992 1993 1994 1995 1996 1997 1998 1999
\rmenia na na na 1.9 2.4 3.2 3.4 3.7 2.4

Croatia na na 58.9 55.5 51.9 36.2 32.6 37.5 39.6

Czech Rep na na 11.9 17.9 17.8 16.9 17.4 18.8 23.2

Estonia na na 25.7 28.1 9.7 6.6 0 7.8 7.9

FYR Macedonia na na na na na 0 0 1.4 2.5

Georgia 92.5 77.6 72.7 67.9 45.8 0 0 0 0

Hungary 75.3 74.4 74.9 62.8 52 16.3 10.8 11.8 9.1

Kazakhstan 19.3 4.6 na na 24.3 28.4 45.4 23 19.9
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Table 2.11. (Continued)

Kyrgyzstan 98.8 na na 77.3 69.7 5 8 7.1 21.4

Latvia na na na 7.2 9.9 6.9 6.8 8.5 na

Lithuania na na 53.6 48 61.8 54 48.8 44.4 41.9

Poland na na 86.2 80.4 71.7 69.8 51.6 48 25

Romania na na na 80.4 84.3 80.9 80 75.3 50.3

Russia na na na na na na 37 41.9 na

Slovak Rep na na 70.7 66.9 61.2 54.2 48.7 50 50.7

Slovenia na 0.3 47.8 39.8 41.7 40.7 40.1 41.3 41.7
Ukraine na na na na na na 13.5 13.7 12.5
Source: EBRD (2000)

Table 2.12. Shares of Bad Loans in the Industry Total Loan Portfolio in Selected
Transition Countries

1991 1992 1993 1994 1995 1996 1997 1998 1999

.rmenia N/a N/a N/a 34 36.1 22.6 7.9 N/a N/a

Croatia N/a N/a N/a 12.2 12.9 11.2 10.1 13.7 23.8

Czech Rep N/a N/a N/a N/a 32.9 28.2 26.6 26.3 31.4

Estonia N/a N/a N/a 3.5 2.4 2 2.1 4 3.1

FYR Macedonia N/a N/a N/a N/a N/a 21.7 21.1 7.8 9.4

Georgia 11 12.9 10.3 23.9 40.5 6.6 6.6 6.5 4.9

Hungary N/a N/a 25.6 17.6 10.3 7.2 3.6 5.4 2.8

Kazakhstan N/a N/a N/a N/a 14.9 19.9 6 5.1 5.8

Kyrgyzstan 10 N/a N/a 92.3 72 26.1 7.5 0.2 6.4

Latvia N/a N/a N/a 11 19 20 10 6.3 N/a

Lithuania N/a N/a N/a 27 17.3 32.2 28.3 12.5 11.9

Poland N/a N/a 36.4 34 23.9 14.7 11.5 11.8 14.5

Romania N/a N/a N/a 18.5 37.9 48 56.5 67.5 36.6
Russia N/a N/a N/a N/a 3.3 4.8 4 14.3 13.1

Slovak Rep N/a N/a 12.2 30.3 41.3 31.8 33.4 44.3 40
Slovenia N/a N/a N/a 22 13.2 14.3 12.5 11.4 10.2

Ukraine N/a N/a N/a N/a N/a N/a 0.5 2.3 3.3
Source: EBRD (2000)



46

Figure 2.11. Relationship Between Asset Share of State Banks and Share of Bad
Loans

Source: EBRD (2000), author's calculations

After full-scale economic collapse and several years of political unrest, in the

middle of 1 990s Georgia ended up having one of the worst performing banking

systems among all TEs. The comparative status of Georgian banking in 1995 is

shown in Figure 2.12. Claessens (1996) developed a ranking scheme, based on a

survey of World Bank experts, of the institutional development of banking2' in all

TEs using developed countries as a benchmark. Not surprisingly, Georgia had one

of the lowest composite scores at that time (Figure 2.12).

2! Institutional development was measured in terms of three broad categories: the quality of the
banking regulation, supervision and intervention; infrastructure for banks (payments, accounting,
etc.) and quality of banks themselves.
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Figure 2.12. Individual Average Country Scores for the Best Segment22 of Banks,
1995
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Similar results are provided by Jaffee and Levonian (2000) who derive benchmark

indicators for transitional countries based on the banking system characteristics of

the developed market economies. Two major indicators gauged how far away

transitional countries were from benchmark values in terms of actual volume of

total bank assets and the number of banks. Georgia had one of the largest

deviations from benchmark values23, again highlighting the decrepit state of the

banking system in 1995 (Figure 2.13 and 2.14).

22 In Claessens (1996) best and worst segments within banking sectors in TEs were distinguished
based on subjective opinions of experts participating in the survey.

23
The deviations from the asset benchmark values are calculated in the followmg way:

1 abs I
Benchmark Actual

. The benchmark levels were derived in the following fashion:
Actual )

two separate regressions were estimated with the volume of assets and number of banks as



Figure 2.13. Deviations of the Actual Volume of Assets from the Benchmark Asset
Level
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Figure 2.14. Deviations of the Actual Number of Banks from the Benchmark
Levels
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dependent variables, while GDP, population, area, gross savings ratio and ratio of non-resident
claims to total claims on banks were employed as explanatory variables. This analysis was applied
to OECD member countries only. The parameter estimates were recovered and applied to the
transitional countries to derive their benchmark values.



Despite a very unfavorable situation in the middle 1 990s, the Georgian banking

system recovered very quickly. The major role in this recovery was played by the

authorities who designed and implemented drastic measures aimed at reforming the

whole industry. Another factor that contributed to the modernization of the banking

was a liberal approach towards the inflow of foreign capital to the Georgian

banking sector. Today, out of 26 operating commercial banks in the country, 19 are

foreign controlled. In contrast, Russia has restricted participation of the foreign

capital in its banking system. Such restrictions limit competition and, most

importantly, technological spillovers (Konstandina 2000).

The EBRD transition indicator scores show the speed and the magnitude of

transition of the banking system and overall transition. The scores vary from 1 to 4,

with 1 indicating little progress and 4 indicating achievement of western standards.

Figure 2.15 shows the depth of the crisis in Georgia in 1994 as the country

significantly lagged behind other TEs. But after 1994 transition began in earnest

owing to speedy recovery and by 1999 the country had nearly reached the average

performance of all other TEs.



Figure 2.15. EBRD Average Annual Transition Indicator Scores, 1994 and 2000
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Figure 2.16. EBRD Average Annual Banking Reform Scores
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In terms of banking sector reform, Figure 12.16 shows how low Georgia's

performance was in 1994 compared to other TEs and how much higher was the

progress in the country relative to progress experienced by other TEs.

2.7. Summary and Conclusions

Transition financial systems should not be analyzed as primitive versions of

market-based systems. The problems are deeper and more intricate than they seem

on surface and the policy solutions required may be rather unconventional and

sometimes unpopular.

The banking sector reform in Georgia followed an overall meltdown of the

Georgian economy that unequivocally had its negative impact on the development

of the banking sector. In the middle of 1 990s just before the stabilization program

was launched, the banking system in the country was in complete chaos with bank

assets fully depreciated, an overhang of a large volume of bad loans, devastated

public confidence and no real supervision and regulations from the authorities. The

country experienced full-scale disintermediation that left banks without attractive

investment opportunities. Such a deplorable state of the banking system triggered

drastic and prompt measures from the NBG (and the government) to save and

reform the industry. These measures bore fruits. From 1995 through 2000, the bank
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assets in the country grew, the number of commercial banks was reduced sharply

and public confidence in banks increased.

Overall performance of the Georgian commercial banks has improved substantially

over the last 5-6 years as evidenced by higher profitability and other financial

ratios. The NBG deliberately eliminated small and weak banks, while at the same

time strengthening sound banks. Bank failure was seen as a sign of internal

malpractices or poor management first and foremost, rather than as the effect of

external forces and therefore easily justified and tolerated. Such a stance from the

bank regulators seem to have positively influenced bank performance by creating

additional pressures on banks to establish themselves as safe and well-performing

institutions.

Improved performance of the commercial banks was manifested in growing assets

and liabilities and progressive integration of the financial system into the economy.

Dropping interest rates, fewer non-performing loans and lengthening maturity of

loans are all indicators of the industry's overall recovery.

Consolidation of the banking industry naturally brought greater market

concentration, but the absence of a tight concentration-profitability relationship

suggests that market power has not been abused.
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Notwithstanding such significant progress in reforming the banking industry in

Georgia the country still lags behind the leading TEs and developed market

economies in this regard. While dollarization seems to be adding some security to

the activities of the commercial banks, it seriously lessens the powers of the NBG.

Lack of public confidence in the national currency and the financial institutions

also seriously affects growth of the financial sector. Moreover, the limited financial

resources, lack of adequate skilled labor force, primitive nature of accounting,

auditing and telecommunication systems and absence of liquid stock markets are

those stumbling blocks that the industry has to overcome to become sustainable in

the future.

This chapter has analyzed various aggregated indicators of banking development in

Georgia relative to other TEs, mature market economies or past performance. The

next chapter develops rigorous measures of technical and scale efficiency in

Georgian banking which will reveal how individual Georgian banks have

performed relative to best practice in the country.
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CHAPTER 3: THEORETICAL MODEL AND EMPIRICAL RESULTS

In this chapter a technical and scale efficiency analysis of Georgian commercial

banks is performed. After reviewing general methodologies for studying efficiency

offinancial institutions and various applications of these methodologies, a formal

description of the theoretical model is provided. Data Envelopment Analysis (DEA)

is chosen as a method to study efficiency. After deriving DEA technical, pure

technical and scale efficiency scores, various comparative group analyses are

conducted to identfy linkages between inefficiencies and other variables.

3.1. Methodological Framework for Bank Efficiency Studies

3.1.1. General Overview of Banking Efficiency Studies

Efficiency studies of banking have been the subject of a series of papers.

Commercial banks play a pivotal role in the economy, since they are the providers

of payment services and investment opportunities for businesses and the general

public. Although all of the authors acknowledge the significance of efficiency

studies (for government policymakers, bank managers and the general public as

bank customers), to date no consensus exists on the preferred method of

determining the best-practice frontier from which to measure the performance of a

particular institution. Broadly speaking, two major methods have been used:

parametric and non-parametric. Several different approaches can be identified

within each of these two. In particular, the stochastic frontier approach (SFA), the



55

distribution free approach (DFA) and the thick frontier approach (TFA) have been

employed within the parametric estimation framework; and the data envelopment

analysis (DEA) and the free disposal hull (FDH) within non-parametric framework.

These approaches differ primarily in the assumptions imposed on the data

regarding the functional form of the best-practice frontier and whether or not

random error is taken into account (Berger and Humphrey, 1997).

Unfortunately, the choice of measurement method can strongly affect not only the

level of measured efficiency but also the rankings of individual banks. For

example, Ferrier and Lovell (1990) found different levels of technical and

allocative efficiencies when using parametric and non-parametric methods. While

aggregated overall efficiencies were similar under both methods, the rankings of

individual banks showed little correspondence. However, the opposite results were

reported by Drake and Weyman-Jones (1996), where overall efficiency measures

were quantitatively very different between econometric and LP techniques, but

both approaches provided remarkably consistent efficiency rankings.

Moreover, estimated efficiency levels often are not invariant to different model

specifications, even when the measurement method is held constant (Berger,

Hunter and Timme, 1993). Given this uncertainty it falls to the discretion of the

researcher to decide which method is the most appropriate for the data at hand.
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Although efficiency studies of financial institutions have been widespread across

the world, most of the studies have been performed on US commercial banks,

savings and loan associations, credit unions and insurance companies. Berger and

Humphrey (1997) review 130 frontier studies covering 21 nations, most of which

use non-parametric rather than parametric approaches to determining the best

practice frontier.

"Frontier analysis provides an overall, objectively determined, numerical efficiency

value and ranking of firms (also called X-efficiency in the economics literature)

that is not otherwise available" (Berger and Humphrey (1997), p.176). These

attributes make frontier analysis particularly valuable for government policy. By

analyzing the causes of bank failure in the US after the World War I, based on a

sample of Kansas's banks during 1910-1928, Wheelock and Wilson (1995) found

that technically inefficient banks were more likely to fail than technically efficient

banks. They conclude that technical efficiency measures provide useful information

about bank failures not captured by the conventional financial ratios and suggest

the possibility of using frontier analysis for predicting bank failures during

significant economic downturns.

Another important question for bank regulators that frontier analysis can help to

answer is the effect of financial liberalization on the performance of industry

participants. Zaim (1995) studies the impact of post-1980 financial liberalization on
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the economic efficiency of Turkish commercial banks using DEA. For this purpose,

technical and cost efficiencies for 42 commercial banks operating in 1981 and 56

banks in 1990 were measured separately. The average efficiency score for 1981

was 0.81, while for 1990 it was 0.91, suggesting successful liberalization. In

addition, the study showed better performance of state banks over their private

counterparts. After performing various non-parametric tests on the efficiency scores

of 322 US banks, Aly et al. (1990) found that branching regulation did not affect

the efficiency of financial institutions.

One of the most controversial areas for the government decision makers is antitrust

regulation. Whether government should favor further industry concentration largely

depends on the causes of concentration. If there is an efficiency gain in becoming

larger, then government should support further industry consolidation and antitrust

policies should be waived. But if increased concentration simply guarantees

supernormal profits, then antitrust intervention is appropriate. As will be discussed

below, most studies report that larger banks are more efficient than smaller banks.

After recovering DEA efficiency scores, Miller and Noulas (1996) performed OLS

analysis to explain variation in efficiency. They found that bank size was

significantly and positively related to the measured pure technical efficiency, while

banks with more market power were associated with lower technical efficiency (but

only at the 20 percent significance level). On the basis of statistical tests of equality



of means between different groups of banks, Elyasiani and Mehdian (1990)

conclude that the efficiency of large- and small-size banks was significantly

different, with larger banks being more efficient. English et al. (1992) also report

that larger banks were technically more efficient than smaller ones. From their

sample of 174 Italian banks in 1991, Favero and Papi (1995) retrieve DEA

efficiency scores to perform OLS regressions. They discover a significant positive

correlation between bank size and efficiency. Using the same methods, Rangan et

al. (1988) report a positive relationship between efficiency and bank size.

Supported by various non-parametric tests, Fukuyama (1993) found larger banks to

be overall more technical efficient than smaller ones for a sample of Japanese

commercial banks.

On the other hand, Sathye (2001) reports that the asset size of banks had no

significant influence on either overall or pure technical efficiency, while market

power had a significant negative relationship with the efficiency measures for a

sample of Australian commercial banks. Using DEA Siems and Barr (1998) also

found no significant differences in the efficiencies between the largest and the

smallest US banks in the 1990s.

Intuitively, more efficient banks should be reporting higher profitability. Miller and

Noulas (1996) divided a sample of US banks into four quartiles in terms of bank

profitability. They report that scale efficiency was about 98 percent, with little
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variation across quartile groups. Thus they conclude that scale inefficiency is small

and unrelated to bank profitability, but pure technical inefficiency is twice the size

of scale inefficiency and falling from the lowest to the highest profitability quartile.

Also, the variability of efficiency measures was found to be generally falling from

the lowest to the highest profitability quartiles. Based on the entire population of

US banks Siems and Barr (1998) compared DEA efficiency scores with other

performance measures. They found a strong positive correlation between efficiency

and return on average assets. More efficient banks also had significantly higher

equity capital and managed relatively smaller loan portfolios with fewer risky

assets. The authors also compared individual bank efficiency scores with bank

examiner's CAMEL ratings. Their conclusion was that strong banks (by CAMEL

rating) had significantly higher efficiency scores than weak banks. Based on this

outcome, they suggest using DEA efficiency model as an additional off-site

monitoring tool for bank examiners.

Efficiency studies can be effectively employed to contrast performance of financial

institutions across countries. After studying technical efficiencies in three Nordic

countries, Berg et al. (1993) construct Malmquist productivity indices to establish

productivity differences between banks in different countries. It was found that

Swedish banks outperformed its two neighbors with the average efficiencies for

Sweden, Finland and Norway being 0.69, 0.5 and 0.41, respectively. According to

the Malmquist productivity index constructed with Sweden chosen as the



technology base. Swedish banks turned out to be 52-63 percent more productive

than Finnish, with the technology difference being only around 10 percent. Swedish

banks were also on average 40-46 percent more productive than Norwegian ones,

with the average Norwegian bank having a technological advantage (10 percent).

DEA permits the decomposition of overall efficiency measure into allocative, pure-

technical and scale efficiencies. Based on the relative magnitudes of these

efficiency measures, one can judge whether inefficiency is due to the incorrect

combination of inputs (allocative inefficiency), over utilization of inputs (pure

technical inefficiency) or incorrect scale of production (scale inefficiency). For

example, Drake and Weyman-Jones (1996) found that for a sample of UK building

societies overall inefficiency was mostly due to allocative inefficiency, while scale

inefficiency accounted for most of the technical inefficiency. Based on a sample of

US banks in 1985, Elyasiani and Mehdian (1990) found that the major source of

inefficiency was due to scale inefficiency. Similar results have been reported by

Aly et al. (1990). However, overall technical inefficiency was reported to be mostly

due to pure technical inefficiency in the studies of Miller and Noulas (1996),

Rangan et al. (1988), Fukuyama (1993) and Yue (1992).

The efficiency results discussed above should be of primary interest to the general

public and the bank regulators. However, bank managers can benefit from such

information as well. For example, the study by Berg et al. (1992) should convince
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Norwegian and Finnish bankers to pattern their activities after Swedish commercial

banks. By revealing the input/output characteristics of banks by efficiency

quartiles, Siems and Barr (1998) provides information to bank managers how to

improve efficiency (which is directly linked to profitability) by emulating the

characteristics of efficient banks. Similarly, contrasting shadow prices of bank

production with observed prices, English et al., (1993) show the way to increased

revenues by restructuring loan portfolios.

3.1.2. Bank Efficiency Studies in Transition Economies

Efficiency studies of financial institutions in TEs are very limited. Most of the

research in this respect deals with the issues of financial system transformation, but

little attention paid to the evaluation of bank performance. Those few bank

performance studies that are available have been conducted recently and the

majority use conventional financial ratios.

Analyzing the links between banking system efficiency and stability in TEs, Gorton

and Winton (1998) identify the following components of inefficiency:

Size of the banking system: banking systems in most of the TEs are
inefficiently small. For example, the ratio of credit to GDP in Poland,
Romania, Slovenia, the Baltics and CIS was only 20-40 percent, while
developed countries maintain this measure at 90-120 percent level.
Furthermore, securities markets in the transitional economies are much
smaller than in the developed countries, making the whole financial system
even smaller.



The bank production of transactions media and the payments system: again
in most of the TEs the efficiency of payments system is much lower than in
developed countries.

Industry concentration: the authors conjecture that the concentration of bank
market power may be an issue in TEs, reflecting the still dominant position
of FSBs and state banks.

In assessing bank performance in Hungary, CSFR and Poland, Thorne (1993)

analyzed two types of evidence: (i) trends in the domestic credit allocation,

especially to the private sector and (ii) trends in interest rate spreads. In both cases

the author finds positive tendencies.

The next two studies to be discussed deserve particular mentioning, since they are

among the few rigorous studies of efficiency for transitional financial systems.

Konstandina (2000) studied efficiency in Russian banking before and after the

financial crisis of 1998 using DEA. Efficiency scores for 1997 were 0.55, 0.85 and

0.64 for overall, pure technical and scale efficiencies, respectively. Interestingly,

aggregated efficiency measures were higher for 1998 when the crisis started

spreading and constituted 0.70, 0.87 and 0. 80 for overall, pure technical and scale

efficiencies, respectively. Larger banks were found to be more efficient overall but

less scale efficient. Also, Moscow based banks demonstrated higher efficiency on

average. Based on the Malmquist productivity index the author reports overall

technological regress in the industry between 1997 and 1998, with Moscow banks

in the lead. However, efficiency growth was observed in 73 percent of banks.

Although many loans (output in the model) became non-performing during the
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crisis, they still appeared on the banks' balance sheets. At the same time deposits

(input in the model) shrank, reducing the volume of inputs. These two factors in the

author's view primarily contributed to the reported technological regress.

Another recent efficiency study of the Hungarian banking system by Hasan and

Marton (2000) employed a stochastic frontier approach to estimate cost and profit

efficiency for all banks over the period 1993-1997. The pooled average estimates

for cost and profit inefficiencies were 21.62 and 29.08 percent, respectively. Banks

with foreign capital involvement had lower inefficiencies than their domestic

counterparts in both profit and cost categories. Average efficiency levels from 1993

through 1997 increased. The authors employed OLS regressions to explain

variation in inefficiency across the observations, with various proxies for

management practices, business experience, foreign involvement and the current

portfolio commitment of individual banks as independent variables. The

regressions lead the authors to conclude that larger banks were more efficient on

average than smaller ones. Banking experience (years in business) did not have a

significant influence on efficiency but foreign capital involvement had a significant

and positive relationship with efficiency.



3.1.3. Contrasting Parametric and Non-parametric Methods of Efficiency
Measurement

As already discussed above, to date two major approaches have been identified to

measure relative efficiencies of individual firms. The parametric or econometric

approach employs statistical methods to estimate an efficient cost frontier, while

non-parametric or deterministic approach is based on the linear programming

approach for optimal allocation of resources.

Parametric frontier analysis requires the specification of a particular functional

form for the cost, profit or production relationships between inputs and outputs and

the models are estimated using traditional regression analysis. The most commonly

employed approach within this method is the stochastic frontier approach (SFA). A

specific functional form needs to be assigned to the error term as well, which in

these models is of a composite nature. The disturbance in the model comes from

two sources: traditional white noise (luck, measurement error, etc.) and

inefficiency. To disentangle inefficiency from the random error, separate

distributional assumptions need to be made. Customarily, the standard normal

distributional assumption is evoked for the error term, while it is assumed that

inefficiencies follow the half-normal distribution. The other two approaches

(distribution-free (DFA) and thick frontier (TFA)) are slight modifications of the

SFA. DFA requires panel data and TFA requires prior knowledge of firm cost

structures to separate highest and lowest performance quartiles of observations.



Unlike parametric, non-parametric approaches (like DEA) do not require an

explicit functional form for modeling the production relationship, nor do they allow

for random error. These two major approaches are different in terms of the amount

of information required. The parametric approach is more information-intensive

since it requires knowledge of factor prices and the proper functional forms of the

frontier and error term. While, non-parametric approaches use none of this

information, unless a researcher is interested in allocative efficiency measures

which requires knowledge of factor prices.

Since non-parametric approach does not recognize randomness, one would expect

it to produce greater measured inefficiency (Evanoff and Israilevich, 1994). In fact

this turned out to be true for US banks as documented by Berger and Humphrey

(1997). Most of the researchers on US bank efficiencies found average inefficiency

to be in the range of 0.11-0.15 using the parametric approach and in the range of

0.26-0.3 using the non-parametric approach. However, both approaches gave

similar results in studies of non-US banks, most of the researchers reporting

inefficiency in the range of 0.16-0.2.

Evidently, there are disadvantages and advantages with each of the procedures. A

clear-cut answer as to which methodology is superior is not possible, since the true

level of inefficiency is not known.



3.1.4. Input-output Specification in the Efficiency Literature

Although a number of efficiency studies have been carried out on banking and

financial industries over the last two decades, there is little consistency in the

definition of financial inputs and outputs. Often the choice of approach appears to

be dictated by data restrictions. The existing diversity of opinions over the

specification of bank's inputs and outputs has given rise to (at least) five major

approaches: the production approach (PA), the intermediation approach (IA), the

asset approach (AA), the value added approach (VAA) and the user cost approach

(UCA)24

Under the production approach banks are viewed as firms employing labor and

capital to produce services for account holders, and output is measured by the

number and type of transactions made. In the intermediation approach,

measurement is based on monetary values rather than quantities. Since data on the

number of transactions is not readily available, the intermediation approach has

been more widely employed in the existing literature.

The last three approaches can be interpreted as variants of the intermediation

approach, since they provide some guidelines as how to explicitly specify bank

inputs and outputs. Under the asset approach, outputs are strictly defined by assets

and mainly by the production of loans. Banks are primarily viewed as financial

24 See Berger and Humphrey (1997) for a discussion of inputloutput specification.



intermediaries between depositors and borrowers. Commonly, loans and other

assets are considered to be bank outputs and deposits to be bank inputs.

The more traditional method, common in national accounts, uses the value added

principle to measure bank output, i.e., net interest income plus explicit service

charges. The value-added approach differs from other approaches in that it does not

strictly delineate between asset and liability categories of outputs in a mutually

exclusive way (Berger and Humphrey 1992).

Recent revisions in national accounting rules for banking, together with

developments since the late 1970s in the microeconomic theory of financial firms,

have enhanced our understanding of financial economics and measurement

possibilities for the banking sector (Fixler and Zieschang, 1999). The user cost of

money approach, central in this last line of literature, provides a precise technique

for specifying financial outputs (Hancock, 1985). The user cost of a financial

product measures the net economic cost of providing the attached financial

services, where the sign of a product's user cost determines its financial input or

output status. If the user cost is negative then the product is a financial output and if

it is positive then the product is a financial input.

The approaches to measure financial inputs and outputs discussed above provide

some guidelines for the researcher, since a solid foundation for input and output



specification is still lacking. According to Favero and Papi (1995), there is no

simple solution to the problem of output and input specification and reasonable

arguments can be made to justify one specification over another. "The lack of a

consensus in the literature on the theory of banking leaves the definition of output

an unsettled issue. Hence, it is obvious that a precise definition of bank output is

not possible at the present" (p.2 14, Aly et al., 1990).



Table 3.1. Selective Studies on Banking Efficiency

AUTHOR RESEARCH INPUTS OUTPUTS RESULTS METHOD
QUESTION

1. Miller and Technical Transaction Deposits Commercial and industrial loans Average efficiency DEA
Noulas, 1996 efficiency of Non-transaction Deposits Consumer loans score: 0.95 Input-based

large banks in Total interest expenses Real estate loans
the US from Total non-interest expenses Investments
1984-1990

Total interest income
. Total non-interest income

2. Elyasiani and Technical Labor (no of employees) Total Revenues ($) Average efficiency Corrected
Mehdian, 1990 efficiency of a Capital ($ Fixed assets) score: Ordinary

sample of US Deposits, other than large CDs 0.65 Least
banks in 1985 ($) Squares

Large CDs ($) (COLS)
3. English, Output allocative Interest bearing small deposits Real estate loans Average technical Output
Grosskopf, and technical ($) Commercial loans efficiency: Distant
Hayes and efficiency for a Labor (no of employees) Consumer loans 0.75 Function
Yaisawarng, sample of small Capital ($) Investments in US securities ObservedlShadow
1992 banks in 1982 Purchased or borrowed funds price ratio < 1

($)
4. Berg, Comparing the Capital (NOK) Loans (Norvegian Kron) Average efficiency DEA
Førsund, efficiency of Labor (hours) Deposits (NOK) scores for Input-based
Hjalmarsson banking No of branches Finland: 0.50
and Suominen, industries in Norway: 0.41
1992 Scandinavian Sweden: 0.69

Countries
5. Favero and Technical and Labor (no of employees) Loans Average Technical DEA
Papi, 1995 scale efficiencies Capital (fixed assets) Investments in securities Efficiency: 0.87 Input-based

of Italian banks Loanable funds (including Non-interest income
in 1991 demand and savings accounts)

CDs



Table 3.1. Selective Studies on Banking Efficiency (continued)

6. Ferrier and 1 Comparing two Total number of employees [ Number of Demand Deposits Average Stochastic
LovelI. 1990 techniques for Occupancy costs and Number of Time Deposits inefficiency cost function

estimating expenditure on furniture and Number of Real Estate Loans (stochastic appr.): and DEA
production equipment Number of Commercial Loans 26.04%
economics and Expenditure on materials e Number of installment loans Average
efficiency inefficiency

(DEA): 21.06%
7. Zaim 1995 The effects of Number of employees Demand deposits (value) Average technical DEA

financial Interest expenditures Time deposits (value) efficiencies in 1981 Input-based
liberalization on Depreciation expenses Short-term loans (value) and 1990:
the overall Expenses on materials Long-term loans (value) 0.81 and 0.91
efficiency of
Turkish banks

8. Siems and lechnicat Salary expenses Earning assets Not-reported DEA
Barr, 1998 efficiency of the Premises and fixed assets Interest income Input based

whole population Other non-interest expense Non-interest income
of US banks in interest expense
1991, 1994 and Purchased funds
1997

9. Rangan. Technical Labor (No of employees) Real estate loans Average technical DEA
Grabowski, Efficiency of US Capital (book value of

j

Commercial arid industrial efficiency 070 Input-based
Aly and banks in 1986 premises and fixed assets) I loans
Pasurka, 1988 Purchased funds Consumer loans

Demand deposits
Time_and_saving_deposits

10. Aly, Technical, scale Labor (No of employees) Real estate loans Average technical DEA
Grabowski, and allocative Capital (book value of Commercial and industrial efficiency 0.65 Input-based
Pasurka and efficiencies of premises and fixed assets) loans
Rangan 1990 US banks in Loanable funds Consumer Loans

1986 All other loans
Demand deposits



Table 3.1. Selective Studies on Banking Efficiency (continued)

II. Fukuyama Technical and scale Labor (No of employees) Revenues from loans Average technical DEA
1993 efIicicucy of Capital (premises and fixed Revenue from other business efficiency 0.86 Input-based

Japanese assets) activities
commercial banks Funds from customers

12. Sathye X-efluciencyun Labor (number of Loans Overall, Allocative DEA
2000 Australian Banking employees) Demand Deposits and Technical Input-based

in 1996 Capital (premises and fixed Efficiencies:
assets) 0.58, 0.85 and 0.67

Loanable funds
13.Drake and Productive and Labor Class I Lending (loans Overall, Allocative, DEA
Weyman- allocative Capital secured by mortgage) technical, pure Input-based
Jones, 1996 efficiencies iii UK Retail funds and deposits Other commercial asseis technical and scale

building Societies Non-retail funds and Liquid asset holdings in efficiencies:
in 1988 deposits excess of the prudential 0.87, 0.92. 0.95,

minimum 0.97, 0.97
14. Yue 1992 Overall efficiency Interest Expense Interest Income Average scores DEA

of Missouri banks Non-interest Expense Non-interest Income not-reported Input-based
in 1984-1990 Transaction Deposits Total Loans

Non-transaction Deposits
IS. Efficiency and Labor Loans Overall, pure DEA
Konstandina productivity Capital Government securities technical and scale Input-based
2000 change of Russian Deposits Non-interest income efficiencies in

banks 1997-1998 Other expenses 1998: 0.70, 0.87

Other borrowed Funds and 0.8

16. Wheelock Explaining bank Time and Savings deposits Earning Assets Average scores DEA
and Wilson, failures in Kansas, Boowed funds Demand Deposits not-reported Ouut-
1995 1910-1928 using Capital

I
based

direct measure of Labor
efficiency
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3.2. Data Envelopment Analysis (DEA) Method of Choice

The method chosen in this paper to study efficiency is DEA. DEA is a non-

parametric linear programming technique that identifies benchmark firms from a

sample and uses them to construct the best practice frontier or reference

technology. The technical inefficiency of each firm from the sample is then

measured by the distance from a particular observation and its reference point on

the frontier. The overall measurement of technical inefficiency can be decomposed

into pure technical and scale inefficiencies (an apparent advantage of DEA). The

former indicates the degree of input waste, while the latter shows whether or not a

firm is operating at constant returns to scale.

DEA was first introduced to the general research public by Charnes, Cooper and

Rhodes (1978) based on the pioneering ideas of Farrell (1957). Later the method

was extended by Banker, Charnes and Cooper (1984), Fare and Grosskopf (1985),

Fare, Grosskopf and Lovell (1994), to name a few. Further theoretical development

of the method led to widespread application to various research questions.

DEA has a number of advantages:

1. Unlike parametric methods, DEA does not a priori impose particular functional

form on the technology and thus avoids possible misspecifications. McAllister and

McManus (1993) show that the translog cost function specification gives a poor

approximation when applied to banks of all sizes and they advocate using DEA
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(along with other non-parametric techniques) as a solution to the misspecification

problem.

2. DEA copes easily with multiple inputs and outputs.

3. DEA provides scalar technical and scale efficiency measures for each individual

firm in the sample and does not require information on prices.

4. DEA can help to identify the source of scale inefficiency.

5. DEA is a preferred method to stochastic frontier estimation, since it can

effectively be used when sample size is relatively small (Sythye, 2000).

6. The analytical research in the field has also demonstrated that the empirical

efficiencies calculated from a DEA model provide consistent estimators for the true

efficiencies and DEA estimators can be interpreted as maximum likelihood

estimators (Simar and Wilson, 2000).

But DEA is not ideal. It suffers from one serious disadvantage: it does not allow for

randomness in the model. That is, DEA assumes no measurement error in

constructing the frontier and no luck that makes a particular firm perform better or

worse. Ignoring the white noise in the model may alter the performance of not only

one firm, but also of other firms that are compared to it. However, recent

developments in resampling techniques, such as bootstrapping, may provide

statistical underpinnings to the DEA scores (Simar and Wilson, 2000).
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3.2.1. Measures of Technical and Allocative Efficiency

Overall measure of inefficiency can be decomposed into allocative and technical

inefficiencies. Allocative inefficiency occurs when a firm happens to be operating

with wrong (sub-optimal) input combination. Typically, regulation was one of the

reasons contributing to allocative inefficiency. For example, interest rate ceilings

on deposits under the regulation-Q in the US did not allow banks to compete in

prices, therefore banks started offering improved services (for example, larger

ATM and branch network) to customers leading to over-utilization of physical

capital (Evanoff and Israilevich, 1994). Technical inefficiency results from

employing larger quantities of inputs than it is required for producing given level of

output.

These notions of allocative and technical inefficiencies are illustrated in Figure 3.1.

X2

Figure 3.1. Technical and Allocative Efficiency Measures

C,

0
P1

xl
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Let us assume that one output y is produced with two inputs x and x2. Isoquant SS'

represents the combinations of inputs that can produce some output level y and

represents an empirical reference technology. Isocost line PP' represents the

various combination of inputs that generate the same level of expenditures.

Observation A on the graph represents an inefficient point since the same level of y

can be produced with less of each input x. Inefficiency for firm A stems from two

sources: first, allocative inefficiency measured as OCIOB. If firm A were

allocatively efficient it would have produced somewhere along the ray OE. Second,

technical inefficiency measured by the ratio OBIOA. Firm A is obviously

employing too much of each input to produce a given output y. Hence, overall

inefficiency of the firm A is the product of its allocative and technical

inefficiencies.

3.2.2. Scale Efficiency Measure in DEA

Technical inefficiency can be further decomposed into pure technical and scale

inefficiencies. Pure technical inefficiency is primarily the result of poor

management connected with the waste of resources, while scale inefficiency is due

to operating at an inefficient scale of production (that is not under constant returns

to scale technology).

The graphical illustration below provides some intuition.
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Figure 3.2. Scale Efficiency Measure

y

LIJ

I.

x

Assume a simple case where a single output y is produced with a singe input x.

Observations A and B on the graph represent inefficient points, since the same

level of output can be produced with less input. In addition to technical inefficiency

(AA' for observation A and BB' for observation B), scale inefficiency also is

present: A'A" for A and B'B" for B. Bank A operates under increasing returns

technology, since if it were to double its input it would more than double its output.

Using the same logic observation B operates under decreasing returns to scale

technology. A rule of thumb frequently employed in such cases is that if

inefficiency under VRS technology equals inefficiency under NIRS, then we have

decreasing returns to scale. If inefficiency measured under VRS technology does
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not equal inefficiency under NIRS, then we are dealing with increasing returns to

scale.

3.2.3. Extensions to the Basic Model Malmquist Productivity Index

One obvious advantage of DEA is the possibility of measuring productivity change

over time. Change in productivity can happen due to tecimological innovation or

change in the level of efficiency. DEA makes it possible to decompose overall

change in productivity into these two components. Based on the notion of total

factor productivity output distance functions are employed to construct the Output-

Oriented Malmquist Productivity Index, M0:

IDt (x , y C, S) D' (x , y
I

C, S)1t+1 t+1t+1 1+1

t+l t+1 t t

M0(x ,y
xY)_lDt(xtytICS) D(xt,y'C,S)

Distance functions used in the formula are the reciprocals of the above-discussed

Farrell type efficiency measures25

3.3. Data and Results

3.3.1. Formal Description of the Model

Let us assume that there are K number of banks and each bank employs N number

of inputs x to produce M number of outputs y. Following the notation of Fare and

25 For more detail see Reference guide to OnFront by Fare and Grosskopf(1998).



Grosskopf (1996), the static production technology which uses inputs x = (x1,.

XN) to produce the vector of outputs y = (Yl, . YM) can be represented in three

equivalent ways: by a graph (GR), by input-oriented technology L (y) and output-

oriented technology P (x). Here the focus will be on the input saving approach, so

the appropriate reference technology is the input-requirement set L (y), which is the

combination of inputs that can be used to produce the output vector y.

Before proceeding with the construction of the reference technology within an

activity analysis framework, the following restrictions need to be imposed on the

coefficients

(x, ykm):

(i) xknO,ykmO,k=1,...,K,n=l,...,N,m=1,...,M.

(ii) Xkn >0, n = 1 ,. . . , N.

(iii) Xkn >0, k = 1 ,.. . , K.

(iv) ykm>0,m=1,...,M.

(v) Ykm> 0, k 1 ,. . . , K.

We also assume that the technology satisfies strong input disposability:

If x x' e L (y) then x E L (y) or in words, an increase in any input does not

decrease output.26

26
The alternative assumption to strong disposability is weak disposability of inputs: xe L (y) and X
1, then ?xEL(y).
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Then, under an additional assumption of constant returns to scale, the technology L

(y) can be expressed as follows:

L(yIC,S)= {(xi,.. .,xN):

LIZkYkm Ym, m1,...M.

kXkn Xn, fl = 1,.. .N.

ZkO,k1,...K},

where Zk are intensity variables showing the extent to which a particular bank is

involved in the production of outputs, 'C' stands for constant returns to scale and

'S' for strong disposability of inputs.

In order to obtain Farrell's (1957) input based measure of teclmical efficiency

(under constant returns and strong disposability conditions) the following

optimization problem needs to be solved for each observation k' = 1,. . . K.

F1(y,x!C, S)=Min ?c:

kZkYkm Yk'm, m 1,...M,

Z k Xkn X Xk'n, fl = 1,.. .N,

ZkO,k1,...K

In general the following result will hold:



0 F1 (y,x C,S) 1 if only and ifx E L(y)

If F1 (y(,xk C,S) = 1 then the kth bank is said to be unit technically efficient and

inefficient otherwise.

In order to decompose Farrell's measure of technical efficiency into pure technical

and scale efficiencies, first the optimization problem under variable returns to scale

is solved for each k' = 1, ... K.

F1(y,xIV,S)=Min X:
=1zkykm Yk'm, m1,...M,

ZkXkn XXk'n, n= l,...N,
Where:

LZk l,zk 0, k= 1,... K.

SE (y,x
I
S) = F1 (y,x C, S) / F1 (y,x

I
V, S) , where SE (y,x S) is the scale

efficiency measure. Thus, scale efficiency is the ratio of overall technical to pure

technical efficiency.

In the case of scale inefficiency, it is possible to determine whether a particular

bank is operating under decreasing or increasing returns to scale. For this purpose,

the following optimization problem is solved assuming non-increasing returns to

scale:



F;"

F1(y,x IN, S)=Min X:

where:

ZkYkm Yk'm, m1,...M.

K

kIZ1( XXk'n, n 1,...N,

L1Zk l,z O,k= 1,... K.

If F (y, x C, S) / F (y, x N, S) = 1, scale inefficiency is due to operating under

increasing returns to scale, and if F (y, x C, S) / F (y, x N, S) < 1, scale

inefficiency is due to decreasing returns to scale.

The above analysis uses the input-saving framework; the derivation of efficiency

measures in the output-based approach is similar. For the purpose of this thesis, the

focus will be on the input-based approach. This choice was influenced by the fact

that production of outputs (primarily loans in the Georgian banking) is less subject

to managerial discretion than employment of inputs. Since the economy is

somewhat sluggish the demand for credit resources is not high (nor it is increasing

rapidly) and the volume and allocation of loans is constrained by a rather stable and

established bank clientele. Attempts to increase loan volumes beyond the scope of

the demand posed by established customers is highly risky and few banks are

willing to deal with it. Banks have more flexibility to control its inputs. Moreover,

as discussed above, most efficiency studies of banking use the input, rather than the

output based approach.



3.3.2. Data and Input-Output Specification

In this paper, the user cost variant of the intermediation approach is adopted. Based

on the user cost framework27, the solution to the most controversial issue of the

status of deposits may be addressed. Although the result is constrained by the

data28, we find (like Hancock and general experience) that demand deposits display

output characteristics, while term deposits demonstrate input features29. This result

is employed for the input-output specification here and is additionally justified by

the fact that there is reasonable competition among the commercial banks in

Georgia for deposits3°

The user cost price per currency unit of monetary services is given by the following expression
(following Fixler and Zieschang, 1999 and Fixler, 1991):
u= (p h1) / (1 + p) if the item i is an asset and UiL = (h1 p) 1(1+ p) if the item i is a liability,
where
h = r, + s1 + it1 6, if the item is an asset and h = r Si, if the item is a liability. Here, r is interest
rate; s is the service charge; it is the expected appreciation rate and 6 is the rate at which loan losses
are incurred. p is the scalar variable often known as Hancock's opportunity cost of money. If the
sign of the user cost u is negative then the item is judged to be an output and if it is positive, then
the item is believed to be an input.

28
Some rough calculations of user costs for deposits support Hancock's findings: annual interest

rate paid on demand deposits (ri) by Georgian banks is 4 percent. To calculate
s1 (service charges

collected on demand deposits) we take the total volume of fees and commissions received by
Georgian banks in 2000. We assume that service fees collected on demand deposits equal the share
of demand deposits in total deposits (which was calculated to be 76 percent) multiplied by the total
GEL value of fees and commissions. Dividing the volume of service charges received from demand
deposits by the total volume of demand deposits gives the value of s1 of 10 percent. Hence, h turned
out to be 6 percent. To determine the value of p, the interest rate on deposits with less than one-
month maturity is used, since they can be considered as the most secure and liquid investments. This
gives the value of p of 8 percent. Thus,
uL = -1.5. The negative sign here indicates the output nature of demand deposits. Similar
calculations performed with respect to time deposits yielded UiL greater than 1. The positive sign in
the case of time deposits indicates input characteristics.

29
Some authors, including Rangan et al. (1988), specify term deposits in addition to demand

deposits as output.

30
In this respect deposits can be viewed as the outcome of resource-taking activities. Moreover,

demand deposits could be a good proxy for the reputation. Hence, the inclusion of demand deposits



Following conventional wisdom that loans be treated as bank output, total earning

assets, which include total outstanding loans plus government securities is the

second output component.

As already documented in Chapter 2, the share of bad loans in Georgian banking

decreased significantly over the last several years. However, the problem still

remains and even those loans that are considered good on bank balance sheets

might not be earning any interest. To adjust for this problem, total interest income

was chosen as a third output component. As a result, banks having higher quality

loan portfolios and therefore higher interest earnings will have higher measured

output3'

The input side includes expenses on labor in monetary terms, capital (book value of

fixed assets and premises), other non-interest expenses and loanable funds. The

choice of monetary expenses for labor, rather than the number of employees is

advantageous because since the labor market in banking in Georgia is fairly

competitive, salaries should provide a reasonable proxy for employee quality. Book

value of fixed assets and premises measures capital. Other non-interest expenses

include mostly marketing and miscellaneous expenses.

on the output side can be even more broadly justified. Zaim (1995) uses the same reasoning when
specifying demand deposits as outputs in Turkish banking industry.
31 Barr and Siems (1990) conducted a survey of the Federal Bank of Dallas bank examiners to
testify on the factors important in judging the quality of bank management. The survey showed that
the interest income was regarded as the second most important factor (after earning assets).



Loanable funds are made up of term deposits and other borrowings (from other

banks, international organizations, etc.) that provide financial input.

Table 3.2. The Model Input-Output Specification

INPUTS OUTPUTS

X1= Labor (in GEL) Y1 = Demand Deposits (in GEL)

X2= Capital (in GEL) Y2 = Total Earning Assets (Total loans
plus Government securities in GEL)

X3= Other Non-interest Expenses (in
GEL)

Y3 = Total Interest Income (in GEL)

X4 = Loanable Funds (Term Deposits
plus other borrowings in GEL)

The data for this project comes from the NBG and can also be found on their web

site (www.nbg.gov.ge). We use year-end data for 2000 covering the whole

population of certified Georgian commercial banks (total of 30). Commercial

banks, which may comprise several operating branches, are chosen as the unit of

observation. More detailed data by individual branches was not available. The

sample size meets the general rule of thumb formed in the DEA literature (Sathye,

2000): it is larger than the product of the number of inputs and outputs or three

times larger than the sum of the number of inputs and outputs.

The bank statements prepared by individual banks at the beginning of the year 2001

are based on International Accounting Standards (lAS). Introduced in the beginning



of 1999, all banks are required to comply with these standards and submit

statements under strict guidelines issued by the NBG. Moreover, each commercial

bank in the country is audited annually by an outside company (in addition to

internal auditing), usually an international auditor. Therefore, it is reasonable to

assume that the data are sufficiently reliable for DEA analysis.

Table 3.3. Summary Statistics of the Data, GEL

VARIABLE MEAN S.D. MAX MIN

Demand Deposits 6,637,672 10,211,259 33,891,216 271

Total Earning Assets 12,989,392 16,488,753 63,034,041 2,164,02

Total Non-interest Income 1,206,945 2,082,387 8,693,925 11,594

Labor 861,581 1,484,537 6,606,232 10,870

Capital 2,088,401 3,031,894 11,754,491 9,686

1,100,191 1,269,981 4,628,170 21,870

[ Loanable Funds 8,840,867 13,679,611 51,007,114 1,508

3.3.3. Empirical Results

This section provides an analysis of the efficiency measures obtained for each

bank. The banks are subdivided into different groups on the basis of various factors

and the average group efficiencies are then contrasted.

Different model specifications were attempted and in general the results showed

robustness across the specifications with respect to average scores and ratings of



individual banks. Other model specifications included different mix of inputs and

outputs32

The overall measures of technical, pure technical and scale efficiencies were 0.68,

0.82 and 0.83, respectively33. Thus, overall inefficiency is equally due to pure

technical and scale inefficiencies.

Konstandina (2000) reports similar results but most authors of the reviewed papers

reach different conclusion. Zaim (1995), Rangan et al. (1988), Aly et al. (1990)

and Fukuyama (1993) found pure technical inefficiency as the major source of

overall inefficiency. On the other hand, Elyasiani and Mehdian (1990) report scale

inefficiency as the prime cause of bank inefficiency.

Moreover, all scale inefficient banks (those deviating from constant returns to

scale) operate under decreasing returns to scale34. This result is in line with the

findings of Berg et al. (1992) but contrary to the findings of Fukuyama (1993) and

32 Running DEA with deposits as an output was a dramatic exception. In this case, all banks were
100% efficient. Since this result contradicts a priori information about the relative performance of
Georgian banks and because we argued above for treating deposits as an output, we reject this
specification.

The average efficiency scores are calculated as the geometric mean, with the weights chosen as
the shares of bank's assets in the industry total assets. The geometric mean will be utilized for
aggregation further in the text. The geometric mean is considered as an appropriate form of
aggregation of the Farrell-type individual efficiency scores, because it meets a set of desirable
properties. See Zelenyuk (1999).

For each scale inefficient bank efficiency scores under both VRS and NIRS assumptions were
equal.



Ferrier and Lovell (1990) where scale inefficient banks were operating under

increasing returns to scale technology.

One suspects that smaller banks, lacking the managerial expertise of larger banks,

may exhibit lower efficiencies. To investigate this hypothesis, the sample is divided

into four subgroups in terms of the size (as measured by total bank assets35) with

the highest group (three largest banks) accounting for 43 percent of the total

industry assets36. The results are displayed in Table 3.4.

Table 3.4. DEA Efficiency Scores by Bank Size Groups

VARIABLE MEAN S.D. MAX MIN RTS

ALL BANKS

F1(y, x IC, S) 0.68 0.28 1.O( 0.09 CRS 16

F(y, xlv, 5) 0.82 0.28 1.00 0.09 DRS 14

SE (y, x S) 0.83 0.09 1.00 0.45 IRS 0

F1 (y, x J N, S) 0.82 0.28 1 .0( 0.09

MAJOR BANKS
F (y, x C, S) 0.83 0.02 0.88 0.79 CRS 0

F, (y, x V, S) 1.00 0.00 1 .0( 1.00 DRS 3

SE1 (y, x S) 0.83 0.02 0.8 0.79 IRS 0

F (y, x N, S) 1.00 0.00 1 .0( 1.00

Besides total assets total revenues were also used as a measure of bank size, but there was no
significant variation in the composition of size groups.
36 The first group is made up of banks with total assets of GEL 88 million and higher (total of 3
banks), the second group with the banks in the range of GEL 25 -45 million (7 banks), the third
group - GEL 6- 18 million (8 banks) and the fourth group of banks have total assets of less than
GEL 6 million (12 banks).



Table 3.4. DEA Efficiency Scores by Bank Size Groups (continued)

LARGE BANKS
F1 (y, x C, 5) 0.61 0.26 1.00 0.21 CRS 1

F1 (y, x V, S) 0.79 0.21 1.00 0.21 DRS 6

SE1 (y, x S) 0.78 0.12 1.00 0.45 IRS 0

F, (y, x N, 5) 0.79 0.21 1.00 0.21

MEDIUM BANKS
F (y, x C, 5) 0.51 0.28 1.00 0.2 CRS 6

F (y, x j V, S) 0.60 0.29 1 .00 0.2 DRS 2

SE1 (y, x S) 0.85 0.09 1 .00 0.58 IRS 0

F1 (y, x N, S) 0.60 0.29 1.00 0.2

SMALL_BANKS
F1 (y, x j C, 5) 0.57 0.33 1.00 0.09 CRS 9

F (y, x V, 5) 0.61 0.33 1.00 0.09 DRS 3

SE (y, x 5) 0.93 0.06 1.00 0.68 IRS 0

F1 (y, x N, 5) 0.61 0.33 1.00 0.09
Note: F (y, x C, S) technical efficiency, F, (y, x V, S) pure technical efficiency, SE, (y, x S)
Scale efficiency F, (y, x N, S) efficiency under non-increasing returns to scale.

The first group of banks (the major banks) is on average more overall efficient than

any other group. Elyasiani and Mehdian (1990) and Rangan et al. (1988) also found

larger banks being more efficient; Aly et al. (1990) report significant positive

correlation between bank size and efficiency. The efficiency scores fall while

moving down from the largest to the smallest banks, but small banks exhibit higher

average efficiency than medium banks. Variation in the scores in the fourth group

is very high and some of the smallest banks turned out to be technically efficient.

This high variance could be explained by the fact that the group was dominated by

banks in danger of not meeting minimum capital requirements by the end of 2000.

Some of these banks made earnest attempts to improve their performance during



the previous year in order to earn extra reserves and increase their capital to the

required level. Several managed to meet the standard, while others failed.

All major banks are unit technical efficient under variable returns to scale

technology and thus all inefficiency is due to inefficient scale. Berg et al. (1992)

found similar results for Finland, Norway and Sweden, whereas Elyasiani and

Mehdian (1990) found that the larger banks are more technical and scale efficient

than smaller ones.

In Georgia, scale inefficient banks turn out to be operating under decreasing returns

to scale. This finding is consistent with Miller and Noulas (1996). Moving down

from the highest to lowest group an increase in the scale efficiency can be observed

with the smallest banks being the most scale efficient (Table 3.4.). This outcome is

contrary to that of Fukuyama (1993), who found scale inefficiency diminishing

with bank size. The results also show decreasing pure technical efficiency from the

largest to the smallest banks.

Two of the major banks are former state banks, which inherited a huge chain of

branch offices throughout the country. In order to compete with them, other large

banks pursued the strategy of branching. This made banks oversized and a major

source of scale inefficiency seems to stem from this.



When dividing banks into branch groups37, banks with a larger number of branches

are less efficient in terms of overall and scale efficiency. This result is contrary to

the findings of Elyasiani and Mehdian (1990) and English et al. (1993). However,

the differences in pure technical efficiencies were not significant, as shown in

Table 3.5 and supported by non-parametric statistical tests below (section 3.3.4).

Multiple-branch banks are more likely to be operating under decreasing returns to

scale (11 out of 13) than single- or no-branch banks (3 out of 17).

Table 3.5. DEA Efficiency Scores by Branching Groups

Mean
S.D. Max Mm RTS

Group 1

(Multiple branch banks)
F1(y,x C, S) 0.58 0.29 1 0.09 CRS 2

F1(y,x V, S) 0.76 0.34 1 0.09 DRS 11
SE1 (y,x I S) 0.78 0.16 1 0.45 IRS 0

F1(y,x N, S) 0.76 0.34 1 0.09
Group 2

(single/no-branch banks)
F1(y,x C, S) 0.73 0.33 1 0.2 CRS 14
F1(y,xtV,S) 0.73 0.33 1 0.2 DRS3
SE1 (y,x 5) 1 0.01 1 0.94 IRS 0
F1(y,x N, S) 0.73 0.33 1 0.09

It is reasonable to assume that more efficient banks are more profitable. To

examine the link between bank profitability and the technical efficiency, the

Two groups were identified: group 1 multiple branch banks banks with 2 and more branches
(13 banks), group 2 single/no-branch banks (17 banks).
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efficiency results are arranged into three groups on the basis of their respective

measures of bank profitability (Table 3.6). The first group consists of the highest

profitability banks with average profitability of 0.0719. The second group consists

of less profitable banks averaging 0.0197 and the third group consists of banks

averaging 0.2262.

Table 3.6. Descriptive Statistics on Bank Profitability

Groups Mean S.D. Mm Max
Number of
Banks

Highest Profitability Banks 0.0719 0.0324 0.052 0.1336 9

Profitable Banks 0.0197 0.0124 3.82E-05 0.041 10

Not-Profitable Banks -0.2262 0.2136 -0.7465 -0.0159 11

Note: profitability is measured as an average return on one GEL of assets

Table 3.7. reports overall technical, pure technical and scale efficiency for each

profitability group. The first observation to be made is that more profitable banks

are more technical efficient. For the profitable banks, the largest source of

inefficiency is scale inefficiency, while the inefficiency of not-profitable banks

arises from pure technical inefficiency. This result is contrary to that found by

Miller and Noulas (1996) who found scale inefficiency unrelated to bank

profitability (However, as statistical tests below reveal, group differences in scale

efficiency between profitability group are not significant). Pure technical

inefficiency for not-profitable banks is about five times greater than scale

inefficiency, while scale inefficiency for profitable banks (the second group) is
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about three times larger than pure technical inefficiency. In addition, the variability

in efficiencies is the highest for the non-profitable banks and it varies inversely

with profitability. Miller and Noulas (1996) report a similar outcome.

Now we are in a position to answer a question posed in Chapter 2: whether

profitability indicates good performance of banking industry. Since there is a

positive relationship between efficiency and profitability, we can conclude that

today in Georgia banking profitability is a sign of financial health (Table 3.7).

Table 3.7. DEA Efficiency Scores by Bank Profitability Groups

VARIABLE MEAN S.D. MAX MIN RTS

ALL BANKS
F(y, x C, S) 0.68 0.28 1 0.09 CRS 16
F(y, xlv, S) 0.82 0.28 1 0.09 DRS 14
SE, (y, x S) 0.83 0.09 1 0.45 IRS 0

F (y, x N, S) 0.82 0.28 1 0.09
HIGHEST PROFITABILITY BANKS

F(y, x C, S) 0.88 0.04 1 0.79 CRS 6
F, (y, x V, S) 1 0 1 1 DRS 3
SE, (y, x S) 0.88 0.04 1 0.79 IRS 0

F(y,xN,S) 1 0 1 1

PROFITABLE BANKS
F1(y,xC,S) 0.7 0.16 1 0.37 CRS4
F1(y, x V, S) 0.92 0.17 1 0.38 DRS 7
SE1 (y, x J 5) 0.76 0.12 1 0.45 IRS 0
F1(y,xN,S) 0.92 0.18 1 0.38

NOT- PROFITABLE BANKS
F(y,xJC,S) 0.3 0.32 1 0.09 CRS6
F(y,xV,S) 0.35 0.31 1 0.09 DRS4
SE1 (y, x 5) 0.86 0.05 1 0.72 IRS 0
F1(y, x N, 5) 0.35 0.3 1 0.09
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As already discussed in section 2.3, the role of foreign exchange in the Georgian

economy is immense and growing. Foreign currency is mostly viewed as a means

of wealth accumulation and as a result time deposits rather than demand deposits

tend to be held in US dollars38. Moreover, borrowings by commercial banks and

many foreign investments are usually conducted in foreign currencies. Thus

dollarization in the Georgian commercial bank industry is quite high. Measured as

the ratio of bank liabilities denominated in foreign exchange to the total bank

liabilities, the dollarization ratio in Georgian banking in 2000 was around 83

percent and varied significantly from bank to bank (Table 3.8).

Table 3.8. Dollarization in HighlLow Dollarized Banks

Mean S.D. Max Mm

No of
banks

Group 1
(High dollarization banks) 0.88578 0.0526 0.99403 0.8058 15

Group 2
(Low dollarization banks) 0.67464 0.28704 0.76685 0 15
Note: dollarization is measured as a ratio of foreign currency denominated liabilities in total bank
liabilities.

One hypothesis to test could be that banks with a higher dollarization ratio exhibit

higher efficiency, because operations in foreign exchange are conceived to be less

38
The US Dollar is the prevailing foreign currency in the country, although other freely convertible

currencies (such as German Marks, French Francs, British pounds and a few others) are also used.
Here the term dollarization will be employed in reference to all the foreign currencies taken
together.



risky than operations in the national currency39. For this purpose the sample was

divided into two groups: banks with a higher dollarization ratio and the banks with

a low dollarization ratio (the cut-off point here being 0.8). As can be seen from

Table 3.9, banks with lower dollarization are on average more efficient than highly

dollarized banks with the standard deviation being the similar across the groups4°

Table 3.9. Efficiency Scores Across HighlLow Dollarization Banks

Groups Mean S.D. Max Mm

No of
Institutions

Group 1
(High dollarization banks) 0.613 0.281 1 0.2 15

Group 2
(Low dollarization banks) 0.798 0.287 1 0.09 15

To evaluate the input and output factors driving the efficiency results, the banks

were divided into quartiles based on their overall efficiency scores. Table 3.10.

shows the values of each input and output variable as a percentage of total assets.

The most efficient banks have significantly lower salary expanses, fixed assets and

The national currency is characterized by some fluctuations in the exchange rate that complicates
lending and borrowing activities.
40

A closer look into the problem shows that banks on the top of the list of highly dollarized banks
were created with significant foreign capital and several have foreign management teams. Thus the
question of bank dollarization might lead us to the comparative study of foreign and domestic
owned banks in terms of their technical efficiency. However, highly dollarized banks also include
some domestic banks with significant outside borrowing, mostly from international financial
organizations. In fact, out of a total of 13 credit lines from international financial organizations 11
are extended to the first group of banks. Hence, we cannot identify high-dollarized banks as foreign
owned banks.
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premises, other non-interest expanses and total loanable funds41. On the other hand,

the share of earning assets is somewhat higher for the most efficient banks and the

share of demand deposits significantly higher, while the share of interest income

does not follow a similar pattern. The highest ratio of interest income to total assets

is observed for the second group of banks (the second most efficient banks).

Table 3.10. Bank Profiles by DEA Efficiency Quartiles

inputs_________

GRI
The most
efficient
/percentl

GR2

/percentl

GR3

/percentl

GR4
The least
efficient
/percentl

Mostto least
efficient

difference42

/percentl

Salary/Total assets 1.58 3.75 5.29 4.32 2.74*

Fixed assets/Total assets 5.74 7.60 10.93 16.19 10.45*
Other non-interest
xpenses/Total assets 1.99 2.44 6.05 5.21 3.22*

Loanable funds/Total assets 1.78 4.17 3.57 5.68 58.97*

Outputs GRI GR2 GR3 GR4
Earning assets/Total assets 57.45 56.75 47.27 56.90 0.54t
Interest income/Total assets 8.84 13.37 10.24 8.95 -0.11

Demand deposits/Total assets 42.02 29.37 29.62 12.40 29.62*

GRI GR2 GR3 GR4
Number of Institutions 9 7 7 7

verage efficiency score 1 0.86 0.46 0.24
Lower Boundary 1 0.69 0.38 0.09
Upper Boundary 1 0.99 0.59 0.38
Note: * Indicates high significance level (>0.5%)

t indicates significance at 10%

To see how the DEA efficiency scores relate to other measures of bank

performance, the average values for several important performance measures are

These results are very similar to the results of Siems and Barr (1990).
42

To check for the statistical significance of differences between the most and the least efficient
quartiles two-sample t-tests were performed.



reported in Table 3.11. As shown the most efficient banks earned a higher return on

equity than group 3 and group 4 banks. The most efficient banks earned a higher

return on average assets, being significantly different from the other three groups.

The net interest margin also directly varies with the efficiency quartiles. For all

groups net non-interest income is negative, but it decreases in value from the most

to the least efficient quartile. The most efficient bank also held the highest ratio of

equity to total assets in 2000, but their return on equity was lower than that of the

second group43

Table 3.11. Bank Performance Measures by DEA Efficiency Quartile

DEA Efficiency Quartile
GROUP 1

(The Most Efficient)
GROUP 2 GROUP 3 GROUP 4

(The Least Efficient)
Return On Equity 12.27 28.12 -15.67 -47.2
Return On Assets 5.31 0.47 -1 .86 -21.66
Net Interest Margin 8.64 7.50 6.66 3.31
Net Non-interest margin -1.37 -1.45 -6.10 -9.12
Equity/Total Assets 70.00 30.32 68.07 59.1'
lotal Loans/Total
ssets 72.40 62.13 55.46 67.22

Number of Institutions 9 7 7 7
verage Efficiency

Score 1 0.81 0.46 0.24
Lower Boundary 1 0.69 0.38 0.09
Upper Boundary 1 0.99 0.59 0.38

The results obtained on bank performance measures are similar to the results received for US
commercial banks in 1991, 1994 and 1997 (for 11397, 10224 and 8628 banking institutions
respectively) by Siems and Barr (1998) with the following exceptions: the ratio of total loans to total
assets for the US banks was increasing from the highest to the lowest efficiency quartile; Mixed
results were found for the ratio of nonperforniing loans to total loans: for 1991 the most efficient
banks held the lowest level, but for 1994 and 1997 this was not the case.



97

3.3.4. Tests for Group Differences

To test for the statistical significance of differences between above discussed

groups, several non-parametric tests and the analysis of the variance (ANOVA)

have been performed including Median, Kruskal-Wallis, Van der Waerden and the

Savage tests, all of them based on the ranks of the scores and the distribution44

The null hypothesis in each of the non-parametric tests is that the distributions of

the efficiency scores across groups have the same location parameter, with the

alternative hypothesis that at least one group has a different location parameter. The

results of the tests are given in Tables 3.12-3.15.

Table 3.12. Tests for the Significance of Differences Between Size Groups

Median Kruskal- Van der Savage Anova
(Prob > x2) Wallis Waerden (Prob > ) (Prob > F)

(Prob > x2) (Prob > x2)

F (y, x C, 5) 3.8437 0.3 152 0.2098 0.2502 0.4108
(0.2788) (0.9572) (0.9760) (0.9691) (0.7466)

F1 (y, x V, S) 3.2459 2.9629 2.87 13 3.1065 0.8933
(0.3553) (0.3974) (0.4119) (0.3755) (0.4578)

SE1 (y, x 5) 9.5746 7.4632 6.8696 8.8250 1.7675
(0.0226) (0.0585) (0.0762) (0.0317) (0.1781)

"
The analysis of the variance assumes that the distribution is normal and the comparisons of

efficiency are done on the basis of the variance within and between groups. The non-parametric tests
listed above do not invoke the normality assumption of the distribution. The intuition behind the
tests can be found in Grosskopf(1996) and SAS Manual (1996). For application, see Fukuyama
(1993) and Aly etal. (1990).



Table 3.13. Tests for the Significance of Differences Between Branching Groups

Median Kruskal- Van der Savage Anova
(Prob> x2) Wallis Waerden (Prob> x2) (Prob> F)

(Prob>) (Prob>X2)

F(y,xC,S) 1.1810 2.4654 2.6609 4.1312 1.5391
(0.2772) (0.1164) (0.1028) (0.0421) (0.2250)

F (y, x V, S) 0.0023 0.0046 0.0003 0.0050 0.0565
(0.9614) (0.9457) (0.9855) (0.9437) (0.8139)

SE1(y,xS) 12.8316 16.9117 16.2903 15.5436 31.3953
(0.0003) (0.0001) (0.0001) (0.0001) (0.0001)

Table 3.14. Tests for the Significance of Difference Among Profitability Groups

Median Kruskal- Van der Savage Anova
(Prob > ) Wallis Waerden (Prob > x) (Prob> F)

(Prob> ) (Prob> )

F(y,xC,S) 12.9709 13.2539 13.1618 11.3512 12.1991
(0.0015) (0.0013) (0.0014) (0.0034) (0.0002)

F1(y,xV,S) 14.9119 16.4138 16.3295 16.0179 14.7703
(0.0006) (0.0003) (0.0003) (0.0003) (0.0001)

SE1(y,xjS) 2.0244 3.0685 3.6614 2.5342 2.1011
(0.3634) (0.2156) (0.1603) (0.2817) (0.1419)



Table 3.15. Tests for the Significance of Difference Between Dollarization Groups

Median Kruskal- Van der Savage Anova
(Prob > x2) Wallis Waerden (Prob > x2) (Prob> F)

(Prob> ) (Prob> )

F1(y,xIC,S) 0.1289 1.0617 1.0399 1.2133 0.6041
(0.7196) (0.3028) (0.3078) (0.2707) (0.4435)

F(y, x V, S) 0 0.1298 0.1143 0.0393 0.1924
(1.000) (0.7186) (0.7354) (0.8429) (0.6643)

SE1 (y, x S) 4.6607 3.2450 2.8808 4.0247 1.4822
(0.0309) (0.0716) (0.0896) (0.0448) (0.2336)

The results of the statistical tests indicate that the differences in efficiency among

different size groups are not significant. However, there is statistical significance in

the difference between size groups in terms of scale efficiency. This supports the

previous implication that large banks are oversized. The Spearman rank correlation

coefficient between size and overall technical efficiency was found to be positive at

6 percent and significant at the 0.01 level. This translates into a 0.06 basis point

improvement in technical efficiency with a one basis point increase in total assets.

(English et al., 1993). The correlation was even higher between size and pure

technical efficiency (23.5 percent with significance at the 0.01 level).
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The hypothesis of equality in technical and pure technical efficiency among the

profitability groups is strongly rejected at the 0.01 level and differences in scale

efficiency are not statistically significant.

With respect to groups with different dollarization ratio, the differences in technical

and pure technical efficiencies are not significant, but the results are significant

(under several tests) for differences in scale efficiency45.

In addition to group difference studies, second-stage regressions were performed with the
recovered DEA efficiency scores as the left hand side variable. The regressors were bank size
(measured in terms of total assets), profitability (average return on assets), market power (the ratio
of bank demand deposits to the total deposits), number of branches and location dummy variable
(capital based versus non-capital based) (in line with Miller and Noulas 1996). However,
multicollinearity was detected among bank size, market power and branches and the traditional tools
for curing the problem were not effective.
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CHAPTER 4. CONCLUSIONS

4.1. Summary of the Study

In this study we analyze financial sector development and technical and scale

efficiencies of commercial banks in Georgia. Being one of the TEs, Georgia

launched banking sector reforms. However, initial reform strategies were seriously

flawed, poorly implemented and inhibited by political turmoil and economic

downturn. As a result, although, the financial system was flooded with private

banking institutions, the deficiency of quality was overwhelming. The

consequences of such a chaotic state of the banking industry in the early 1 990s

were catastrophic: public confidence was completely exhausted, the volume of non-

performing loans growing, lenders and borrowers alienated, the payment system

entirely disrupted and left without borrowing opportunities, and the whole banking

system appeared at the edge of extinction.

Against the backdrop of political and economic stabilization, timely intervention of

the bank regulators promptly led the whole industry out of the deadlock and into

thriving business today. State-owned banks were fully restructured and privatized

and new policies and regulations introduced. The degree of integration of the

financial system into the economy significantly increased and the performance of

commercial banks improved. As an indicator of increasing trust of international

community to the Georgian financial system, foreign capital started flowing into
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the country. Hence, on the whole, the Georgian banking system experienced

dramatic progress over the last several years. However, many problems still remain

and inefficiency is one of them.

To measure the level of inefficiency of the banking system, Data Envelopment

Analysis (DEA) was employed. One of the major advantages of DEA is its

applicability to small samples, since it requires less information and weaker

assumptions than alternative parametric approaches. Moreover, DEA allows

analysis in a multiple input-multiple output framework and derives the reference

technology based on observed practice from the sample.

To establish input-output specification for the model, the user cost of money

approach was applied to determine the status of deposits. Under this approach,

demand deposits are generally considered as outputs and term deposits as inputs.

We analyze efficiency based on a three output/four input model.

The results obtained can be summarized in the following way:

Overall inefficiency was equally due to pure technical and scale

inefficiencies (0.68, 0.82 and 0.83, respectively). Banks were wasting

some resources as well as operating away from the minimum point of

long-run average cost curve.
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Larger banks were overall and technically more efficient than smaller

banks, although the differences were not statistically significant.

Most of the large banks were scale inefficient and all of them operated at

decreasing returns to scale. Moreover, the difference between size

groups in terms of scale efficiency was statistically significant. A likely

source of scale inefficiency was branching (as confirmed by statistical

tests between branching groups): large scale-inefficient banks operated

multiple branch networks while large banks without branches or with a

single branch were unit scale efficient.

A statistically significant and strong correlation was established between

technical efficiency and profitability. As a result we were able to validate

an early proposition that profitability became a sign of healthy banking

system. Scale efficiency turned out to be unrelated to profitability.

Division of the banks into high and low dollarization groups did not

reveal any differences in their efficiencies.

DEA efficiency results were closely associated with other performance

measures.

The breakdown of the sample into efficiency quartiles showed that the

most efficient banks had the lowest shares of each input usage (labor,

capital, other non-interest expenses and loanable funds), while they had

the highest shares of each output production, except for interest income.
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4.2. Limitations of the Study and the Directions for Future Research

This study is the first attempt to provide relatively comprehensive analysis of the

commercial bank performance in Georgia and only the second application of DEA

to a transitional country. The banking sector in the country is rapidly evolving and

its critical importance for the country's economy is broadly recognized. Banking is

among the few sectors in Georgia that has received significant technical and

financial assistance from various international organizations. Moreover, the NBG

and the whole government are strongly motivated to continue banking sector

reform. For these and other reasons, we consider this study as an important

contribution for better understanding the problems prevailing in the banking

industry. At the same time, we understand that the study suffers certain weaknesses

and there are opportunities for further research and improvement.

First of all, the study gives a one-shot analysis of the efficiency based on the year

2000. Inclusion of other years was not possible because of data unavailability and

differences in accounting rules prior to 1998. Future time-series data would also

enable us to conduct productivity analysis using, for example, the Malmquist

productivity index (MPI) approach. One of the advantages of MPI is that it can

provide decomposition of the productivity into technical and efficiency changes.

Another interesting extension of the analysis could be the incorporation of price

data. The knowledge of prices would permit generation of allocative efficiency
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measures. That is, depending on which approach we take (input- or output-

oriented), this analysis could suggest whether banks had chosen correct input or

output combinations.

In explaining the variation in efficiency we identified only a few variables (size,

dollarization, branching). Deeper study of the industry could reveal other factors

affecting bank performance.

DEA efficiency results can be used as an additional tool for bank examination. In

the particular case of Georgia, it can be used to assess the quality of bank

management. Today, the only off-site surveillance instrument available to the

NBG is CAMEL. The CAMEL rating system is obviously one of the most popular

and common on-site examination methods for analyzing bank financial health46.

First developed in the US in 1970s, this method was acquired by the National Bank

of Georgia in the middle 1 990s. Generally, banks with ratings of 1 or 2 are

considered strong, while banks with 3, 4 and 5 rating are judged to be in a weak

financial condition.

As a result of the National Bank presidential decree of August 9, 2000 the CAMEL

system of examination was revised. Since there were not clear guidelines or proper

" CAMEL is made up of 5 evaluation factors that the bank examiners consider and assign a
particular score on a scale from 1 to 5, with 1 being the strongest rating and 5 the weakest. The
evaluation factors are the following: Capital adequacy (C), Asset quality (A), Management quality
(M), Earnings ability (E), Liquidity (L). The composite CAMEL rating is based on all these five
evaluation scores.



control for on-site examiners, it was decided to drop M (management quality) from

the original method47. The revised method now evaluates only four components

(CAEL). We believe that there should be a close association between the efficiency

scores and the CAMEL ratings and the former could be a useful off-site monitoring

tool for the bank regulators48. We suggest the National Bank of Georgia use DEA

efficiency scores for the evaluation of the quality of bank management.

Furthermore, an important and interesting research question is which reform

strategies actually contributed best to the progress in financial sectors in TEs. As

already mentioned above, Claessens (1996) suggested that New Entry approach

was more effective in a faster progress of the financial system in terms of

institutional development. However, his study was based on the subjective opinions

of the World Bank employees. More objective analysis such as employing MPI for

productivity change and for inter-country comparison, could shed more light on the

effectiveness of various reform strategies (also could supplement EBRD scores for

banking transition).

Continuing the ideas developed in the section 2.5, another immediate possibility for

research on the Georgian banking is to explain the variation in profitability and

identify which theoretical framework (RPM versus ES) does apply. Within this

Interestingly a couple years earlier in 1997, the US also revised CAMEL-rating system to add a
sixth component to it S for sensitivity to market.

48 The use of DEA as an off-site monitoring tool for bank regulators was suggested by Siems and
Barr (1998).
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analysis it will also be interesting to establish the relationship between measures of

change in productivity and dynamic concentration.

Finally, recognizing all those opportunities for further research we can consider this

study a valuable contribution to understanding financial sector development in TEs

and most importantly in Georgia.
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Figure A4
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Table Al: DEA Efficiency Scores and Returns to Scale

BANKS Fi(y,x I CS) Fi(y,x
I

V,S) Si(y,x) Fi(y,x I N,S) RTS

Ki 0.4 0.4 1 0.4 CRS

K2 0.41 0.48 0.86 0.48 DRS

K3 0.79 1 0.79 1 DRS

K4 0.39 0.42 0.94 0.42 DRS

K5 1 1 1 1 CRS

K6 0.21 0.22 0.99 0.22 DRS

K7 1 1 1 1 CRS

K8 0.2 0.2 1 0.2 CRS

K9 0.38 0.38 1 0.38 CRS

K10 0.59 0.86 0.68 0.86 DRS

Ku 0.38 0.38 1 0.38 CRS

K12 0.69 1 0.69 1 DRS

K13 0.99 1 0.99 1 DRS

K14 1 1 1 1 CRS

K15 0.48 0.48 1 0.48 CRS

K16 0.09 0.09 1 0.09 CRS

K17 1 1 1 1 CRS

K18 0.37 0.84 0.45 0.84 DRS

K19 0.93 0.93 1 0.93 CRS

K20 0.58 1 0.58 1 DRS

K21 0.88 1 0.88 1 DRS

K22 1 1 1 1 CRS

K23 0.88 1 0.88 1 DRS

K24 1 1 1 1 CRS

K25 0.21 0.29 0.72 0.29 DRS

K26 1 1 1 1 CRS

K27 1 1 1 1 CRS

K28 0.83 1 0.83 1 DRS
K29 1 1 1 1 CRS
K30 0.25 0.31 0.8 0.31 DRS



Figure Al2

L

Figure A13

0.6

R
0.4

0.2

F

TecITic dildency (G)

1 3 5 7 911 1315171921 232527

RretedTic diidency(\1)

33.a
1 3 5 7 911 1315171921 2327

La1s

121



122

Figure A14
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Figure A18

DEA efficiency scores by profitability groups under CRS
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