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ABSTRACT

Financial institutions are the main intermediation channels between saving
and investment in a country. Bank efficiency allows for mobilizing of savings from
diverse sources and allocate it to more productive activities for economic growth.
This study carries out a comparative analysis of technical efficiency for listed and
unlisted banks in Ghana. Using panel annual financial data from eleven (11) banks
starting from 2009 to 2013, the study employed the Stochastic Frontier Approach
to estimate technical efficiency of the listed banks and the technical efficiency of

the banks not listed.

The study found that on the average, banks not listed on GSE are more
efficient than listed banks. Foreign banks were more efficient than domestic banks.
Bank-specific factors like the liquidity ratio, assets tangibility and profitability had
a direct effect on both listed and unlisted banks. Increase in money supply will lead

to increase in the efficiency level of both categories of banks.

The study proposed that Bank of Ghana should consider reducing the banks
required reserves with the Bank of Ghana to increase money supply and improve
efficiency of banks. Bank managers are advised to maintain high level of liquidity

in their operations to improve the efficiency of banks.
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CHAPTER ONE
INTRODUCTION
Background to the Study
The opportunity of actualising a new business plan or expanding an existing
business venture is accompanied by financial obligations. The difficulty in securing
funds in setting-up or growing a business is what makes financial institutions a vital

component in every growing economy.

Individuals in need of capital mostly rely on loans from financial
institutions or help from family and friends. Likewise, people who intend to put
away excess funds for future needs often save with financial institutions till such
time when the money is needed. Financial institutions therefore play the dual role
of financial intermediation: collecting and mobilizing funds and using the
accumulated funds to finance individual businesses and developmental projects that

are essential for economic development (Kutsienyo, 2011).

The Ghanaian banking sector is based on the concept of universal banks,
where banks can offer all banking services such as accepting customer cash
deposits and providing various kinds of banking and financial business like
insurance, mutual funds, investment banking, housing finance, factoring, bank
accounts, loans, share trading account, mutual funds, among others

(www.bog.gov.gh ).

Over the years, the Ghanaian economy has experienced the establishment

of new banks, the setting-up of already existing international banks, the merging of
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different banks, various structural developments and financial reforms in its
banking sector. These reforms include the adoption of International Financial
Reporting Standards (IFRS), setting up of the Financial Intelligence Centre (FIC)
and establishment of Collateral Registry and Credit Reference Bureaus (Kutsienyo,
2011). The reforms were geared toward mitigating risk, stabilising the banking
system and liberalizing the financial sector from excessive government regulation.
Post-reform period witnessed changes in the institutional structure of the sector as
it became more competitive, deepened and diversified. Growth and development of
the banking sector is the foundation for sustainable economic growth, if only the

sector is efficient in its operations.

Banks use accumulated savings in the form of customer cash deposits from
diverse sources to finance efficient and profitable productive activities. These
activities benefit not only investors and beneficiaries of the investment but the

whole economy (Pattillo, Gulde, Carey, Wagh, & Christensen, 2006).

In order for the banking sector to contribute to the growth and development
of the economy, the sector must improve on its efficiency as well as its performance
level (Levine, 1997). An efficient banking institution is capable of effectively
connecting suppliers and borrowers of funds to transact business at low or no

transaction cost.

It is a proven fact that an institution that is efficient in all its operations must
have a high performance level. Studies done by Raphael (2013b); Kumar and Gulati

(2009) prove that performance has a strong and positive correlation with efficiency.
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Findings from the research conducted by Raphael; Kumar and Gulati indicate that
improvement in the efficiency level of production would improve the performance
level of the institution by a significant margin. Likewise, an efficient financial
system is a prerequisite for proper financial intermediation leading to sustainable

private sector investment and promotion of entrepreneurship (Kutsienyo, 2011).

The Ghana Stock Exchange like any other Stock Exchange market was
principally established to connect stock buyers with stock sellers with the aim of
providing the platform for trading and as such raising of capital for operations. The
recent performance of Ghana Stock Exchange suggests that the GSE is becoming
robust in offering the cheapest means of raising capital for investment projects in
the country (Lartey, 2015). Hence, contributing to the efficiency of operations for
the companies trading their shares on the stock market.

In addition to capital generation, these listed companies on the Ghana Stock
Exchange enjoy other inherent benefits. That is, as a company opens itself to public
scrutiny by making its financial books available to the general public, the
management becomes more conscious of business decisions and more efficient to
maintain a level of profitability to attract new investors. Also, the stock market
acting as a regulatory body is expected to monitor the activities of the listed
companies’, hence, influences the business operations of these corporations. In the
nutshell, it can be assumed that all these checks make the listed companies more
efficient. Although this assumption is permissible in theory, the question is, will it
hold in practice? Does listing on the stock market improve the company’s

performance and profit level but not the technical efficiency of the company?

3
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Problem Statement

There is a concern that the state dominated, inefficient and fragile banking
systems in many low-income countries, especially Sub-Saharan Africa, are a major
hindrance to economic growth (Hauner & Peiris, 2008). The efficiency of banks is
germane to the productivity of an economy. Study conducted by Ikhide, (2000) on
the efficiency of commercial banks across some sub-Saharan African countries
indicate that efficiency in the banking system ensures reduction in the spreads
between lending and deposit rates. Hence, increasing the proportion of loan
demands for industrial investment, which will contribute to the growth of the

domestic economy.

Banks are responsible for ensuring a smooth functioning payment system,
which allows financial and real resources to flow freely to their highest-returns uses
(Ikhide, 2000). In order for banks to perform this fundamental role, they must be
efficient in their operations. The concept of efficiency in banking institutions has
been a topic for many research papers in various countries across the globe (Dietsch
& Lozano-Vivas, 2000; Favero & Papi, 1995; Huang & Song, 2004; Noor &
Ahmad, 2012). Studies done in this area differ due to the multi-facet nature of
efficiency which can be technical efficiency, cost efficiency, profit efficiency,

allocative efficiency, operational efficiency or scale efficiency.

Furthermore, most of these studies like Raphael, (2013a), Maudos, Pastor,
Perez, and Quesada (2002), and Hauner and Peiris, (2008) indicate that the

efficiency of banking institutions is reliant on numerous factors. These
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determinants can be grouped into bank specific, industry specific characteristics

and macroeconomic conditions. (Raphael, 2013a).

Hauner and Peiris, (2008) discovered that in the case of Banks in Uganda,
domestic banks are less efficient as compared to foreign-owned banks. Meaning,
the ownership status and size of a bank influence the efficiency of Ugandan banks.
In Ghana, Frimpong (2010b) established that ownership status of commercial banks
affects the efficiency of Ghanaian banks. However, investigation into the technical
efficiencies of banks listed on the GSE and banks that are not listed on the GSE is
non-existing to the best of my knowledge. That is, no earlier study has been done
to determine if listing on the stock market influence the efficiency level of banks in

Ghana.

Over the years, the stocks of banking institutions in the country have
become more and more attractive to investors both local and foreign due to the
recorded profit levels. The attractiveness of the listed stocks on the Stock Exchange
would definitely draw investors into the market which will eventually lead to
improvement in Ghana’s development. It’s based on this reasoning that the Central
Bank has relentlessly continued to encourage and get banks to get listed on the

Ghana Stock Exchange (Graphic.com.gh, 2013).

This leads to the question, what benefits do companies and specifically
banks that have listed their shares on GSE have over their unlisted counterparts?

Are the listed banks more efficient and more profitable than unlisted banks? And
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what are those factors that determine the efficiency level of these banks? Answers

to these questions are the main concern of this study.

Research Objectives

The general objective of the study is to examine technical efficiency of listed and

unlisted commercial banks in Ghana. The specific objectives are to:

e Estimate the level of technical efficiency of selected listed and unlisted
commercial banks;

e Compare the average technical efficiencies of the listed and unlisted banks;

e Determine the factors that influence the technical efficiency of listed and

unlisted banks.

Research Hypotheses

1. Ho: Commercial banks are operating on the technical efficient frontier with
a zero inefficient error term.
Hi: Commercial banks are not operating on the technical efficient frontier
with a non-zero inefficient error term.
2. Ho: The average technical efficiency of listed banks is not different from
that of unlisted banks.
H1: The average technical efficiency of listed banks is different from that of

unlisted banks.
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Motivation of the Study

According to Levine, (1997) (as cited in Saka, Wittbom, & Tavassoli, 2010)
“a banking system that is able to efficiently channel its financial resources to
optimum production level is a powerful mechanism for economic growth”. The
International Monetary Fund (IMF) and the World Bank (WB) have over the years
prescribed policies accompanying either their financial bail-out or other technical
support programmes to improve the efficiency and performance of the financial
sector and spread over to other sectors of the economy. These international bodies
appreciate the significant importance of the effectiveness and growth of the

financial sector, especially the banking industry.

Likewise, the former Governor of Bank of Ghana acknowledged that listing
on the GSE is beneficial to both the individual corporations and the economy. He
mentioned that the governance structures imposed by the stock market, such as
broadening ownership, providing regular and periodic reporting to the market and
independent directors, enhances confidence in the institutions and compliments the

oversight role of the regulator (Graphic.com.gh, 2013).

The study estimated the efficiency of banks categorised on whether the bank
is listed on the stock exchange or not. Specifically, the study estimated the technical
efficiency of listed banks and compared it to that of unlisted banks to either buttress
or contradict the necessity of banks listing on the Ghana Stock Exchange to simply

improve efficiency.
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Significance of the Study

Findings from this research would provide evidence of the importance of
listing on the stock market to management of the unlisted banks- it would guide the
institutions decision to list on the stock market. This study would help managers of
already listed banks to analyse their bank’s efficiency performance scores over the
years under study and the underlying reasons causing the rise or fall of said

efficiency scores.

The study would inform the formulation of financial policies aimed at
improving the overall efficiency of the banking industry and identify the gaps and
need for reforms in the banking sector. Lastly, the results of the study would help
academicians in their continuous search for knowledge and theories. The research

could serve as a reference point for further future research.

Scope of study

This research looked into the technical efficiency scores of banks that are
listed on the Ghana Stock Exchange from 2009 to 2013 and compared the figures
to that of some selected banks that are not listed in Ghana. The inferences made on
the findings have been delimited only to banks in Ghana and report their annual

financial report in the local currency, Ghana Cedis.

In determining the technical efficiency of the banks selected and the effect
of the institutional specific and socio-economic factors, the study delimits itself to

the use of Stochastic Production Function only.
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Organisation of the Study

The study is organised into six main chapters with each chapter further
divided into sections and sub-sections. The first chapter which is the introductory
chapter presents a background to the study, problem statement, objectives of the
study, hypotheses, motivation and the significance of the study. Chapter Two
highlights on the overview of the Ghana Banking sector, the performance of the
Ghana Stock Exchange (GSE) and the link between the performance of the banking
sector and the GSE. Chapter Three reviews existing literature on various forms of
efficiency, the connection between efficiency, effectiveness and performance,
findings of previous studies on the efficiency levels of banks when different
methods of measuring efficiency were used. It also discusses the developments in
the parametric and non-parametric measures. Chapter Four discusses the research
design, data type and sources, choice of input and output, theoretical and empirical
models specification, the estimation technique and definition of variables used in
this study. Chapter Five presents the technical efficiency scores of the selected
banks and all other findings from this research. Chapter Six presents the summary
of the findings, conclusions of the study, and recommendations for policy

formulation and suggestions for further research.
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CHAPTER TWO

OVERVIEW OF GHANA’S ECONOMY

Introduction

This chapter presents an overview of the Ghanaian economy. The first
section focuses on the overview of Ghana’s financial sector and the banking sector.
The following sections look at the development and performance of the Ghana
Stock Exchange and the relationship between the stock exchange and the banking

sector.

Overview of Ghana’s Financial Sector

Ghana’s financial sector is one of the fastest growing sectors in the economy
as reflected by the speed of growth in both the branch and non-branch network of
existing banks as well as the entrance of new banks into the industry. Similar to
other economies, Ghana’s financial system consist of banking institutions; rural and
community banks, insurance companies, discount houses, finance houses, leasing
companies, savings and loans companies, credit unions, a stock exchange,

stockbrokerage houses and foreign exchange bureau (Bank Of Ghana, 2016).

Currently, the Register of licensed financial institutions in Ghana are
Banks, Rural and Community Banks, Non-Bank Financial Institutions, Forex
Bureaux, Licensed Microfinance Institutions and Licensed Inward Money Transfer
companies. The Non-Bank Financial Institutions (NBIFs) are made of finance

house, remittance companies, credit reference bureau, savings and loans, leasing,

10
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finance and leasing and mortgage finance. There is a total of 29 licensed Banks,
140 Rural and Community Banks, 66 Non-Bank Financial institutions including
finance houses, savings and loans, leasing and mortgage firms, 392 active Forex
Bureaux allocated in all the regions with the exception of Upper East and Upper
West regions of Ghana, 10 operational Financial Non-Governmental Organisations,
385 Licensed Microfinance Companies and 60 Licensed Money Lending

Companies (www.bog.gov.gh).

The structure of Ghana’s financial system evolve around the banking
system. The banks make up the largest component of the financial system using
total assets or customer base as a measure. Ghana’s banking sector occupied close
to 70 percent of the entire financial sector as at 2008 (Bawumia, Owusu-Danso, &

Mclintyre, 2008).

Out of the 29 banks, 15 are foreign banks (banks with foreign majority
ownership) and 14 are domestically controlled banks (banks with local majority
ownership). Currently, all these 29 banks are operating as Universal banks that

provide a wide range of universal banking retail services to customers.

As at 2008, the licensed banking institutions included the traditional
Commercial banks, Merchant banks, Development banks. The commercial banks
were licensed by the Bank of Ghana (BoG), to engage in traditional banking
business, with a focus on universal retail services. Merchant banks were fee-based
banking institutions and mostly engaged in corporate banking services.

Development banks specialized in the provision of medium- and long-term finance

11
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(Saka et al. 2010). As reported by Buchs and Mathisen (2005), this three-pillar
banking model exhibited insufficient competition in the banking industry. The
uncompetitive structure of the banking sector was attributed to the majority of the
market share held by few major commercial banks in the form of total assets. The
liberalisation of the industry through reforms levelled the playing field and
encouraged competition, product innovation and new entry into the banking

industry.

Over the years, in order to move beyond the marginal and volatile economic
growth and experience a more sustainable growth in performance and productivity
of the banking sector, campaign to liberalize the economy has been embarked upon.
This campaign was what prompted a couple of financial sector forms in the
economy. These reforms resulted in Universal banking replacing the three-pillar

banking model- development, merchant and commercial banking.

The launching of the Economic Recovery Programme (ERP) in 1983 forms
part of the campaign. Also, the Financial Sector Adjustment Programme (FINSAP)
in 1988 was to address the weaknesses in the industry: low competition, weak
financials, and low profitability as a result of high non-performing loan assets, less

liquidity, low capital base, and low level of technology (Anim, 2000).

Most recently, the adoption of International Financial Reporting Standards
(IFRS), the establishments of the Collateral Registry and Credit Reference Bureaus
are to improve the productivity, efficiency and profitability of the of the sector,

contributing to an overall economic development. These economic reforms plus

12
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policy prescriptions from the International Monetary Fund (IMF) and the World
Bank in the form of IMF bail-out conditions for stabilizing the economy reinforces
the importance of the financial sector in promoting growth and development of the

economy.

Performance of the Ghanaian Banking Industry

Over two decades now, the Ghanaian banking industry has experienced
some major regulatory developments that affected the industry’s regulatory
landscape. As reported by PricewaterhouseCoopers (PwC) and Ghana Association
of Bankers (2009), the table below captures the major developments that have
occurred within the industry from 2003 to 2008.
Table 1

Key regulatory developments in the Banking Industry from 2003 to 2008

Year Key Development

2003 e Universal Banking License was introduced; banks with ¢70 billion
(GH¢ 7million) in capital permitted to carry out any form of
banking.

e Maintenance, transaction, and transfer fees charges by commercial

banks were abolished

2004 e The Banking Act 2004 (Act 673) replaced the Banking Law 1989
(PNDCL 225)
2006 e Secondary deposits reserves requirement (15%) was abolished

Foreign Exchange Act 2006 (Act 723) and Whistle Blowers Act
2006 (Act 720) came into effect

13
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Table 1 continued

2007 e Credit Reporting Act 2007 (Act 726) and Banking (Amendment)
Act 2007 (Act 738) were passed
e National Reconstruction Levy was abolished
e Re-denomination of the cedi (¢10,000 = GH¢1)
2008 e Borrowers and Lenders Act, 2008 (Act 773),
e Non-Banking Financial Institutions Act, 2008 (Act 774),
e Home Mortgage Finance Act, 2008 (Act 770) and
e Anti-Money Laundering Act, 2008 (Act 749) were passed
e Banks to comply with International Financial Reporting Standards
(IFRS)

Source: As reported by PwC in association with GAB (2009)

In 2008, the Parliament of Ghana passed four bills into laws to generally aid
in the development of the financial sector and specifically the banking industry.
The rationale of each of the bills are explained below;

The Borrowers and Lenders Act- to ensure high level disclosure in creditor and
borrower relations and clarity in lending conditions and rights and obligations of
lenders and borrowers. Non-Bank Financial Institution Act- it provides a
framework to provide effective prudential regulation and supervision of the wide
range of non-bank financial institutions. Home Mortgage Finance Act- to regulate
home mortgage financing and applies to transactions between financial institutions
and their customers (mortgagor) to finance the construction, purchase, completion,
extension or renovation of residential property either for ownership, sale or rental.
Anti-money Laundering Act- It seeks to prohibit money laundering and establish a

Financial Intelligence Centre. Under the Act, a person commits the offence of

14
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money laundering if they knowingly convert, conceal, disguise, transfer, take
possession of, or use property forming part of the proceeds of unlawful activity.

The objective of these regulatory developments was to improve the way
banks and the industry conduct business and improve the ability of the banks to
withstand the shocks and protect the soundness of the financial system. Although,
the global financial crisis did not severely impact Ghana’s banking industry in
2008, it was predicted by analyst that the effect will manifest itself more
significantly in developing countries in 2009, hence, the strengthening of the
regulatory and supervisory framework in 2008.

The objective of the banking industry to encourage customers to use the
banking system for their transactions may not be achieved due to the additional cost
created by the amended Value Added Tax (VAT) 2013 (Act 870) that is borne by
customers. The amendment of the aggregate VAT and NHIL rates to include
banking and insurance providers increased the rates to 17.5% from 15%, effective
from December 31%, 2013. The industry has to restructure the banking system to
capture these low value but extremely high volume of transaction the new VAT law
introduced.

The Bank of Ghana policy rate was increased from 15% to 16% in May
2013 and was maintained at that rate to the end of the year. The Government of
Ghana in an unprecedented action, issued two separate 7-year fixed bonds in
August and November 2013 at 17.5% and 18.0% respectively. The base rate
formula was revised in 2013 to calculate the minimum rate for all new loans and

advances obtained from July 2013. The formula is to ensure transparency and

15
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uniformity in loan pricing in the industry and to help customers make accurate
comparison of cost of borrowing rate that exists in other banks and make informed
decisions.

First Capital Plus Bank Limited secured a universal banking license in
August 2013. Prior to that it operated as a savings and loans company. ICB
Financial Group Holdings AG sold its holdings in the African subsidiaries to First
Bank of Nigeria (FBN). Consequently, the ownership of International Commercial
Bank, Ghana was transferred to FBN. This brings to six the number of West African
regional banks operating in Ghana. Under the of BOG’s approval, FBN is required
to offload at least 40% of the shares to Ghanaians through private placement and
/or the Ghana Stock Exchange. The time frame set for at least 25% should be
offloaded by 31 December 2014 and the remainder not later than 31 December
2016. The Bank of Ghana announced on 1 November 2013 that Fortiz Private
Equity Fund Ltd, a wholly owned Ghanaian equity fund reached an agreement with
the Social Security and National Insurance Trust (SSNIT) and SIC Life to take over
the majority stake in Merchant Bank.

The industry has embraced the use of technological innovation to improve
delivery systems in Ghana. Such advancement in its technology is the development
of the gh-link mobile by Ghana Interbank Payment and Settlement System
(GhIPSS) in collaboration with Nigerian payment company eTranzact. This
technological innovation was part of GhIPSS’s mandate to transform Ghana into
an electronic payment society. Also, the launching of the collateral registry by the

Bank of Ghana in 2013 was aimed at streamlining the credit delivery system in the

16
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country. This eases the challenges in perfection of securities and its realisation in
the event of default.

The minimum capital regulatory requirement as at the end of 2009 was
stated as GH¢60 million and GH¢25 million for foreign banks (banks with foreign
majority ownership) and local banks (banks with local majority ownership)
respectively. As at November 2011, the Central Bank recorded that 16 banks have
been able to meet the minimum requirement of GH¢60 million. With the exception
of Sahel Sahara Bank and Bank of Baroda, all the other 13 foreign banks and 3 of
the indigenous banks have met the minimum capital requirement. The regulatory
body urged the local banks to expand their shareholders’ base by listing enough of
their shares on the GSE to raise funds that will provide the additional capital needed
to meet the capital requirement. Failure to shore up its capital to GH¢60 million
will have their license revoked and converted to a non-bank financial institution. In
the course of five years, the Bank of Ghana doubled the minimum capital required
for new commercial banks to operate in the country to GH¢120 million. Already
existing banks were allowed to operate at the previously stated minimum capital
requirement of GH¢60 million but with the agreement that these existing banks will
grow their business capital to the new capital requirement. This increase in the
minimum capital requirement reinforced the urgency of banks listing on their shares

on the GSE, especially with the inflation and depreciation of the Ghana cedi.

17
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The Ghana Stock Exchange (GSE)

The Ghana Stock Exchange (GSE) was established in July 1989 as a private
company limited by guarantee under the Ghana’s Companies’ Code of 1963 (Act
179). However, the objective of establishing the Stock Exchange was built on the
findings from a study conducted by the Government in the 1960s on the necessity
of establishing a stock market to fast-track the economic development of the Ghana.
This resulted in the decree of the Stock Market Act of 1971 (Act 384), which laid
the foundation for the establishment of the Accra Stock Market Ltd. (ASML) in the

Same year.

The unfavourable economic environment caused by the political tension in
the country and lack of support from the government during this period largely
influenced the failure of actualising the objective of establishing a stock market
(Yartey, 2006). Regardless of these unfavourable conditions, National Trust
Holding Company Ltd. (NTHCL) and National Stockbrokers Ltd. (NSBL), now
Merban Stockbrokers Ltd. (MSBL), were able to do Over-the-Counter (OTC)
trading in shares of some foreign-owned firms prior to the establishment of the

Ghana Stock Exchange (Ambrose & Buttimer, 2005).

Under the Financial Sector Adjustment Programme (FINSAP), the stock
market was recognized as an authorized Stock Exchange under the Stock Exchange
Act 384 in October 1990. On-the-Floor trading of shares commenced on the 12" of

November 1990 with 11 listed firms and one government bond after the Council of
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the Exchange was inaugurated. However, GSE became a public company limited

by guarantee in April 1994.

Currently the Ghana stock market can boast of a total of 39 listed companies
from varying industries in the economy, out of which 8 are commercial banks. The
commercial banks are HFC Bank Ltd., Societé Generale Ghana Ltd., Ghana
Commercial Bank Ltd., Standard Chartered Bank, Trust Bank, CAL Bank Ltd.,

Ecobank Ghana Ltd., and Unique Trust Bank Ltd.

Performance of the GSE

The performance of the Ghana Stock Exchange is measured by the stock
market Index. With the exception of the negative returns of stocks recorded in the
years 1999, 2005 and 2011, the stock market has been performing remarkably well
looking at the returns to investors. In 1994, the Birinyi Associates, a Research
Group based in the USA, ranked the GSE as the 6™ best performing stock market
index among all the emerging stock markets in Africa with a growth rate of 124.3.
Based on the capital appreciation by the Standard Chartered Bank London Limited,
the stock market also adjudged the best performer among all stock markets in Africa
and the third best in emerging markets in 1998. The GSE was again pronounced
the world’s best-performing market at the end of 2003 with a yearly return of about
154.7% (or 144 % in US Dollar terms) compared with 30% return by Morgan

Stanley Capital International Global Index (Yartey & Adjasi, 2007).

The less favourable years for the growth of the GSE were reported to

coincide with international crisis that spilled over to the growth in the local
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economy. For instance, in 2005, the stock market index estimated a negative return
of approximately -30% that was as a result of the rising oil prices on the global
market, high inflation scores and interest rates. Similarly, in 2011, the index
recorded a growth rate of -47 that financial analysts attributed to the spill over
effects of the global financial crisis of 2007 and 2008. The growth rate recorded in

2011 marked the lowest rate for the stock market since its establishment.

The good performance of the stock market in 1994, 1998, 2003 and 2008
was attributed partly to favourable macroeconomic indicators (inflation, interest
rate) and mainly to the listing of the Ashanti Goldfields Company Limited in 1994,
In 1998 in particular, there was high demand for equity shares on the market that
led to a remarkable increase in share prices on the market. The trend of the index
shows a steady rise from 1991 through the years to 2002, before rising sharply in
2003 to peak initially at 2004. It then fluctuated in 2005 and 2006 before increasing
again in 2007 to reach an all-time high in 2008. It again fluctuated in 2009, 2010

and 2011 before increasing marginally in 2012

Included in the goals for setting up the Exchange is the responsibility of
regulating the dealings between members and their clients as well as with other
members, and cooperating with stockbrokers and other stock markets in various
countries. These responsibilities are to obtain and make available to members
information and facilities that are likely to be of importance to them or their clients

are inclusive. The above named objectives and others are to promote transparency
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and open-up members to new and more efficient opportunities. Thereby, improving

the performance of members in their respective listed industries.

Also, the existence of listing rules that spells-out the criteria for original
listing as well as the continuing obligations attached to listing serves as a regulatory
check on listed companies. The listing rules document, that is continuously being
revised, prescribes both the requirements for obtaining and maintaining a listing of
securities on the Exchange. Abuse of these rules can result in the delisting of said

company.

Since its establishment, the Ghana Stock Exchange, have delisted five
firms. These are; UTC Estates Ghana, Metalloplastica Ghana, British American
Tobacco, Accra Brewery and CFAO Ghana. Also, five mergers and acquisitions
involving the following GSE-listed firms also took place. They are; Kumasi
Breweries merging with Ghana Breweries to become Ghana Breweries, Ghana
Breweries merging with Guinness Ghana to become Guinness Ghana Breweries,
Ashanti Goldfields with AngloGold to become AngloGold Ashanti, Mobil Oil
Ghana and Total Ghana to become Total Petroleum Ghana and Unique Trust

Financial Services with UT Bank to become UT Bank (Lartey, 2015).

The Ghana Banking Survey, 2014 (PricewaterhouseCoopers (PWC) &
Ghana Association of Bankers, n.d.-b) indicates that legislation and regulation is
the second most important route that would ensure that banking businesses are
pushed to greater heights in the next five years. Second to competition, 72.7% of

the sampled bank executives ranked legislation and regulation as a major factor that
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would have the biggest impact on the banking industry in the years to come (Ghana

Banking Survey, 2014).

The clearly spelt out rules and regulations set the Ghana Stock Exchange on
the path of ensuring that all listed companies are transparent in their dealings with
their respective clients and companies are efficient in their production processes as

well.

Summary

The Chapter two presented a general overview of Ghana’s financial sector
and zoomed in on the overview and performance of the Banking industry, outlining
the key developments to the banking environment. It went further to give an
overview and the performance trend of the Ghana Stock Exchange from 1991 to

2012.
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CHAPTER THREE

LITERATURE REVIEW

Introduction

This chapter gives a detailed review of existing literature on the
investigations of the various forms of efficiency, the connection between
efficiency, effectiveness and performance, stochastic frontier production function
approach to measurement of technical efficiency and finally findings of previous
studies on the efficiency levels of banks when various forms of measuring

efficiency were used.

Relationship between Efficiency, Effectiveness and Performance

Efficient minimization of resource inputs to obtain an optimum level of
output in production is regarded as attaining an efficiency level but this does not
measure the success of the firm in the market place; hence, the firm is said to be

ineffective in its operations (Raphael, 2013b).

Efficiency

(EEy)
Performance

(OPxy)

Effectiveness
(EESX)

Figure 1: Efficiency, Effectiveness and Performance Framework

Source: Adopted from, Ozcan (2008)
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As seen in Figure 1, performance is a function of both efficiency and
effectiveness. Performance is the product of efficiency and effectiveness, i.e. OPxy
= EESx x EEy. Where OPxy represents overall performance, EESx represents
efficiency estimates and EEy represents effectiveness estimates. Using financial
ratios, Raphael (2013b) measured efficiency as a ratio of Operating income and
Total asset and effectiveness as the ratio of Earning Before Interest and Taxes. He
adopted the concept of efficiency and effectiveness to obtain performance estimates
since both efficiency and effectiveness are mutually exclusive and influence each

other.

The use of efficiency and effectiveness in measuring performance of
revenue generated has attracted lots of scholarly attention over the past years. As
seen in the work of Mouzas (2006) and others, the measure of performance is highly
correlated to the efficiency and effectiveness of the unit. Some researchers believe
that efficiency can be distinguished from effectiveness in simple but clear terms.
That is, whereas efficiency is doing things right, effectiveness is doing the right
things. This means that an efficient organization is not necessarily effective and
vice versa. This follows the findings of a study done in Taiwan by Ho and Zhu,
(2004) that some companies are efficient but ineffective at the same time, indicating
a poor correlation between efficiency and effectiveness. This is in contrast to
findings from Karlaftis (2004) that there is strong positive correlation between
efficiency and effectiveness. The fulfilment of the overall goal and objective of an

organization measures the effectiveness of the organization. Efficiency and
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effectiveness are related and interact with each other, thus there is some form of

interdependence between these two concepts (Kumar & Gulati, 2009).

Theoretical Review of Efficiency

The theoretical beginnings of the concept of efficiency used in this study
were proposed scholars like Debreu, (1951); Féare and Grosskopf, (1985); Farrell,
(1957); Koopmans, (1951). Berger and Humphrey, (1997) and Hauner (2004) later
provided extensive literature on the concept of efficiency and productivity.
Efficiency could mean a lot of things similar to maximizing value through
economies of scale, scope, output mix synergy and managerial efficiency. The
yardstick of an efficient firm would be to generate more output from a given mix
of inputs. The measurement of efficiency was therefore initially performed in
relation to the various industrial sectors of the real economy but in the past 15 to
20 years the focus has shifted to the financial sector with an emphasis on

researching the efficiency of banks (Hollé & Nagy, 2006).

The positive underlying belief of efficiency analysis in economics emanates
from the urge to create and enhance tangible value, while the normative raison
d'etre for efficiency analysis is founded on the challenge to obtain useful policy
information (Aikaeli, 2008). The understanding of value is subjective. The scholar,
Vilfredo Pareto, defined efficiency as a condition where any change which makes
at least one individual better off without making any one worse off, that change is
efficient (Debreu, 1959; Schenk, 2004; Varian, 1992). The relationship between

cost function and production function, which underlies efficiency assessment, was
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first established by Shepherd (2015) with the assumption of theoretically known
efficiency. Quantitative methods for measuring total economic efficiency (with

assumption of unknown theoretical efficiency) were pioneered by Farrell (1957).

The fundamental economic problem is scarcity of resources. Efficiency is
concerned with the optimal production and distribution of these scarce resources.
Fried, Lovell and Schmidt (2008) defined efficiency as a comparison between
observed and optimal value of output and input. Efficiency is realised if more
outputs are generated without changing inputs. In other scenarios, efficiency could
be seen if the same outputs are generated with fewer inputs. Efficiency
measurements begin with a production technology in the form of frontiers. The
frontier measures how close a firm is to attaining the optimum output level that a
best practised firm will earn facing similar exogenous conditions. Production
technology can be depicted by production functions, cost functions or profit
functions. Efficiency consists of two main components: technical efficiency and
allocative efficiency (Coelli, Rao, & Battese, 1998). Nonetheless, technical
efficiency, allocative efficiency, profit and overall economic efficiency are some of

the forms of efficiency usually found in existing literature.

In the estimation of efficiency scores, one can use either parametric or non-
parametric estimation technique. The popular non-parametric techniques are the
Data Envelopment Analysis (DEA) and the free Disposable Hull Analysis (DHA).

The parametric approach techniques consist of the Stochastic Econometric Frontier
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Approach (SFA), the Thick Frontier Approach (TFA) and the distribution—free

approach (DFA).

Both parametric and non-parametric estimation techniques are equally good
when measuring various forms of the efficiency of firms. Aikaeli (2008) used both
techniques in his study into the efficiency of Tanzanian banks. He used the DEA
model to estimate technical and scale efficiency and SFA to estimate X-

inefficiency.

However, the parametric techniques are often preferred as they generally
correspond well with cost and profit efficiency concepts studies. Non-parametric
techniques generally ignore prices and therefore can only account for technical
inefficiency and not allocative inefficiency (Berger & Mester, 1997 as cited in

Ncube, 2009).

The most paramount difference being that the DEA reports both the
inefficiency scores and the random error term as one, which consequently provides
inaccurate efficiency measures whereas the SFA reports the random disturbance
term separately from the one-sided inefficiency scores of the individual firm. The
SFA approach gives a more robust estimate of the bank’s efficiency scores at its

intermediation stage.

The estimation procedure for an efficiency analysis can either be a one-stage
estimation or a two-stage estimation. The more popular of these two estimation
techniques is the two-stage as many empirical analyses have proceeded with the
two-stage estimation. In the first step, one estimates the Stochastic Frontier Model
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and the firms’ efficiency levels, without controlling for bank specific and
macroeconomic factors. In the second step, analysis is made on how efficiency
levels vary with these factors by regressing the estimates of efficiency on these
external determinants (Wang & Schmidt, 2002). Some studies like Caudill and
Ford, (1993); Wang and Schmidt, (2002) are of the view that the two-stage
approach gives biased results, because the model estimated at the first step is
wrongly specified. However, Dasmani (2010) and Alhassan and Tetteh (2017)
adopted the two-stage estimation technique and identified that the difference
between the efficiency scores using either the one-stage or two-stage estimation

technique is insignificant.

The study used the two-stage estimation technique and controlled for
macroeconomic variables. At the second stage, the bank-specific factors, industry
specific factors and macroeconomic indicators that affect the efficiency of banks
were determined. The question of whether being listed on the Ghana Stock
Exchange influence the efficiency of a bank is answered at the second stage of the
estimation. The first stage is known as the stochastic production model and the

second stage is the technical efficiency effects model.

Either the Translog production function or Cobb-Douglas production
function specification can be used in this type of efficiency estimation. As indicated
by Kopp and Smith (1980), the functional form has a distinct but rather very small
impact on estimated efficiency. Other studies however highlighted the limitations

of using the Cobb-Douglas approach, opting for the translog approach since it is
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not difficult to estimate and manipulate mathematically (Bravo-Ureta, Pinheiro, &
others, 1993; Battase & Hassan, 1999; Hassan, 2004) as cited in Owusu Ansah
(2015). Similarly, Ikhide (2000) used the Translog functional form in estimating
the bank efficiencies of banks in Namibia. The reason being that it allows for more
generalised results and fewer restrictions than is commonly found in the Cobb-

Douglas functional forms.

The study uses the Translog functional form in the specification of both the
stochastic frontier modelling and the technical efficiency modelling. Then using the
LR test, we conclude whether the Translog specification reduces to Cobb-Douglas

function.

In accordance with the literature on the intermediation function of banks in
collecting and accumulating deposits and transferring the funds back to customers
as loans and advances at a price (cost), the study adopted the intermediary approach
in the choice of inputs and output. Banks in this study are viewed as entities that
employ inputs to produce outputs that are sold to consumers of these output at a
cost. Hence, the use of a production frontier model in the estimation of the

efficiency scores.

Forms of Efficiency

Technical Efficiency

Technical efficiency of a given firm at a given time period is defined as the

ratio of its mean production (conditional on its levels of factor inputs and firm
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effects) to the corresponding mean production function if the firm utilized its levels
of inputs most efficiently (Battese & Coelli, 1988). Ogunniyi (2008) defines
technical efficiency as the ability to achieve a higher level of output given similar

levels of inputs.

In measuring technical efficiency the question of how much input could be
proportionally reduced without changing output produced; or how much output
could be enhanced without changing the combination of input; is unravelled. These
dual options give birth to the two forms of technical efficiency. Technical efficiency
can either be output or input-oriented. An input-oriented technical efficiency is
when a firm is able to employ less of at least one input and still able to maintain the
level of output while an output-oriented technical efficiency occurs when maximum
output is produced using the same level of inputs. According to Koopmans (as cited
in Murillo-Zamorano, 2004), when either of the above stated instances occur, then

the firm is said to be technical efficient.

Technical efficiencies are derived from production function or production
possibility frontier. Firms that produce outputs on the production frontier are
operating at maximum possible productivity and are recognized as technically
efficient. Firms producing below the frontier line are considered to be technically
inefficient, indicating that such firms are failing to optimize the use of all its
available resources. According to Coelli, Rao, and Battese (1998), movements
outward of a production frontier imply productivity growth which may be as a result

of advances in technology. Discovery and utilization of new and improved
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resources are also likely to result in a firm producing outside of its production
frontier. In the short run, a firm may achieve technical efficiency by operating on
the production frontier and in the long run, improve in its productivity from
exploiting the expanding scale of operations. This supposes that productivity
growth may be linked to improvements in technical efficiency, to technological
improvements and also to exploitation of scale of operation, or a combination of all

three causes (Coelli et al., 1998).

At the optimal scale or the frontier, any increase or reduction in the size of
operation either through the inputs or output results in fall of efficiency level. Hence
the only efficient level of operations is on the frontier. For instance, a 25%
inefficiency score indicates that the firm can both minimize cost by 25% and
maintain their current output level by altering their production technique, or the

firm can increase production by 25% and maintain the cost of production.

A production frontier can be specified by production functions and distance
functions. A single output specification of the production frontier function is valid
for cases when many inputs are used to produce single output. Distance functions
are useful for cases when many inputs are used to produce many outputs. The
parametric estimation of the Stochastic Distance Function has proven to be very
useful in estimating technical efficiency with multiple-output technologies and
avoiding the major drawbacks of parametric methods associated with the single-

output approach (Fare & Primont, 2012).
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It is argued that technical efficiency — efficient frontier is computed using
the production function at an intermediary stage — is a more appropriate measure
when estimating the efficiency levels of firms in their production process. This is
because technical efficiency allows the use of inputs and outputs involved in the
production process to indicate whether the firm is efficient or not. Given the
difficulty of procuring information from the banking industry concerning their
profit margin, cost of production and other sensitive information, the choice of
technical efficiency is the best. Also, in assessing the efficiency of banks in
performing their intermediation function; estimating the technical efficiency scores

of the banks is superior to other forms of efficiency measure.

Allocative Efficiency

Allocative efficiency (AE) has to do with the selection of an input mix that
distributes factors to their highest value uses and introduces the opportunity cost of
factor inputs to the measurement of productive efficiency. Allocative efficiency is
realized when a firm chooses the optimal combination of inputs, whiles taking the
level of prices and the production technology as given (Coelli, Rao & Battese
1998). Failure of a firm to choose the optimal combination of inputs at the set prices
in producing its output makes the firm inefficient in inputs allocation. Badunenko,
Henderson, and Kumbhakar (2012), in an empirical study on allocative efficiency,
proposed that allocative efficiency can be estimated using information on input and
output quantities and profit. This composition shows the ability of a financial co-

operative institution to optimally combine available inputs given factor prices and
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available technology. It tries to come up with the choice that best compare to the
budget constraint among different possible combinations of input that yield the
same amount of the desired output. That is, the ability of economic agents to equate
marginal cost with marginal benefit measures the allocative efficiency of firms
(Guerrero & Negrin, 2005; Manjunatha, Speelman, Van Huylenbroeck, &
Chandrakanth, 2009). Allocative efficiency, therefore, is concerned with and
measures how well firms combine inputs to minimize the cost of producing a given

output level (Radam, Yacob, & Muslim, 2010).

Profit Efficiency

Profit efficiency evaluates how close a firm is to earning the profit that a
best-practice firm earns facing the same exogenous conditions. The performance of
a best-practice firm under the same exogenous conditions is a reasonable
benchmark for how the firm would be expected to perform. The profit efficiency is
a good measure when looking at agency cost of firms in relation to capital structure.
Profit efficiency is superior to cost efficiency for evaluating the performance of
managers, since it accounts for how well managers raise revenues as well as control
costs and is closer to the concept of value maximization. Although maximizing
accounting profits and maximizing shareholders’ worth are not identical, it seems
reasonable to assume that shareholder losses from agency costs are close to
proportional to the losses of accounting profits that are measured by profit

efficiency (Berger & Di Patti, 2006).
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Overall Economic Efficiency

Another measure of efficiency, called economic or overall efficiency, is the
product of technical and allocative efficiencies. From the discussion it is clear that
production and cost functions subsume the concepts of technical and allocative
efficiency. Cost functions assume that firms are both technically and allocative
efficient and then hint out the relationship between maximum levels of output and
minimum prices. However, if the minimization of costs is to be considered in
efficiency and it is to be achieved, costs of inputs must be taken into account.
Technical efficiency and allocative efficiency combine to provide overall
efficiency (Coelli, Rao & Battese 1998). When a firm achieves maximum output
from a particular input level, with utilization of inputs at the least cost, it is
considered to be an overall efficient firm. The assumption is that an organization is
already technically efficient; however, it may not choose the optimal mix of inputs

to produce output at the least cost.

Efficiency in Banking

If a bank is efficient, it does not necessarily mean it produces the maximum
level of output given the set of inputs. Rather, an efficient bank is the bank which
has the best practice (Reddy, 2003). As a matter of fact, bank productivity and
efficiency have raised much interest in these recent years. A popular and notable
scholarly work by Berger and Humphery (1997) researched into the efficiency

levels of over 130 banks across the world. In essence, by knowing how banks
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provide an optimal combination of financial services with a given set of inputs,

efficiency measurement in banking could be determined.

Measurement of efficiency in banking is used as a meter to determine the
ability of banks to attain the optimum combination of financial services with a given
level of inputs and existing technology. In this sense, efficiency and productivity
can be viewed as related concepts and the mention of one signifies the presence of
the other. An efficient bank is a productive bank, hence for this thesis, the

researcher would use efficiency and productivity interchangeably.

Efficiency in banking has been defined and studied in different dimensions
including: (i) scale efficiency, which refers to the relationship between the level of
output and the average cost; (ii) Scope efficiency, which refers to the relationship
between average cost and production of diversified output varieties; and (iii)
Operational efficiency, which is a wide concept sometimes referred to as x-
efficiency, which measures deviation from the cost efficient frontier that represents

the maximum attainable output for the given level of inputs (Aikaeli, 2008).

Measurement of Efficiency

In measuring various forms of efficiency, either parametric or non-
parametric approach is adopted. However, the most adopted methods in measuring
technical efficiencies include the Malmquist index, the Data Envelopment Analysis
and the Stochastic Frontiers (Rwaheru, 2015). The frontier function approach
measures productive inefficiency of individual producers. Inefficiency is measured

by the deviation from the frontier, which represents a best-practice technology
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among all firms under consideration. In economic theory, production
efficiency/inefficiency is characterized into technical and allocative efficiency (or
price efficiency). Simply, technical efficiency reflects the ability of a firm (bank)
to maximize output using a given set of inputs while allocative also known as factor
price efficiency focuses on the ability of the bank to use inputs in optimal
proportions, given their respective prices and production technology as already
discussed in previous sections. Farrell (1957) presents computational measures for

productive inefficiency based on Debreu (1951) and Koopmans (1951).

Various researchers favour the use of Data Envelopment Analysis, thus the
non-parametric over the Stochastic Frontier Analysis, the parametric. Researchers
like Ally, (2013); Deng, Liu, and Wu, (2007); Frimpong, (2010a) and Yeh, (1996)
have adopted the financial ratio and Data Envelopment Analysis (DEA) as a
measure for estimating efficiency. Whereas others like Berger, Hasan, and Klapper
(2004); Bonin, Hasan, and Wachtel (2005) and Beccalli, Casu, and Girardone
(2006) have adopted the Stochastic Frontier Analysis (SFA) in measuring
efficiency. Few papers such as Fiorentino, Karmann, & Koetter, (2006), have

employed the use of both the DEA and SFA in measuring other forms of efficiency.

Coelli (1995) explains two reasons why it is necessary to estimate frontier
functions rather than average functions which are conventionally estimated by OLS
method. First, the frontier function is in line with theoretical representation of
production activities, which is derived from an optimization process. For instance,

the production function contains a series of outputs attainable, given different
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combinations of inputs; whereas cost and profit functions are represented by
frontiers derived from optimization. Second, the estimation of a frontier function
provides a total for measuring the efficiency level of each firm within a given

sample.

Nonparametric and Parametric Approaches to Frontier Analysis

Nonparametric and parametric frontier analyses are the two classified
techniques of measuring efficiency. A parametric or a nonparametric approach is
chosen depending on how the frontier is specified and estimated. The
nonparametric technique, using linear programming techniques, constructs
frontiers and measures efficiency relative to the constructed frontiers. The
nonparametric approach frequently goes by the descriptive title of Data
Envelopment Analysis (Ali & Seiford, 1993; Charnes, Cooper, Golany, Seiford, &
Stutz, 1985 as cited in Dasmani, 2010). The nonparametric approach can be
categorized based on the type of data available (that is, whether it is a cross-
sectional data or a panel data), and the type of variables available (quantities only,
or quantities and prices). With both quantities and prices, quantities only, technical
efficiency can be calculated, while allocative efficiency requires both quantities and

prices.

On the other hand, the parametric technique estimates frontiers and provides
efficiency using econometric techniques. The parametric approach can also be
categorized according to the type of data as well as the type of variables available.

In particular, the use of panel data enables one to overcome two important problems
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associated with estimation using cross-sectional data, which are also common to
the parametric approach in the non-frontier analysis. First, panel data provides
observations of each producer more than once, which makes it possible to earn
more accurate estimates of efficiency for each producer than can be obtained from
cross-sectional data. Second, panel data makes it possible to control individual
heterogeneity, which can cause inconsistent estimation due to the problem of

endogeneity.

The two approaches differ in many ways but the essential differences reduce
to two characteristics. One is that the nonparametric approach typically does not
take statistical noise into account, which consequently provides inaccurate
efficiency measures, while the parametric approach with stochastic frontier
specification can accommodate stochastic noise. The other is that the
nonparametric approach does not require specific functional forms to be imposed
on the data while the parametric approach is subject to potential specification error
since estimated frontiers and efficiency measures are conditional on the functional
form chosen. Hence, the selection of appropriate functional form is a vital factor in

the parametric approach.

The Concept of Stochastic Frontier Approach

Aigner, Lovell, and Schmidt (1977) and Meeusen and Van den Broeck
(1977) are credited as the proponents or the pioneers of the Stochastic Composed
Error Frontier Methodology. In the formulation of this methodology, Aigner,

Lovell, and Schmidt specified the functional error term into two parts. That is, the
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error term was split into a normal random error term and a one-sided normal error

term.

In order to generate the ratio of actual to expected maximum output, given
inputs and the existing technology, the Stochastic Production Frontier Model
allows for a non-negative one-sided random component in the functional error term.
Apart from acknowledging the fact that random shocks outside the control of
producers can affect the output level, stochastic frontier models allow for the
measure or assessment of technical inefficiency. This owes to the fact that
stochastic effects such as weather conditions among others could result in variations
in maximum output. The differences in output may well also be as a result of firms
(in an industry) operating at various levels of inefficiency owing to poor incentives,
mismanagement, inappropriate input levels or less than perfectly competitive
behavior (Kumbhakar & Lovell, 2000). In a nutshell, the Stochastic model assesses
the impact of shocks resulting from random effects among others on output, which
could be separated from the contribution of variation in technical efficiency. The

basic stochastic frontier model is specified as follows:
Yo =a+XyB+Vi—U,U; 20;i=1,..N;t=1,..,T 1)

Where Y;, is the natural logarithm of the observed output for the i firm, t indexes
time periods, « is a non-random scaler intercept term, X;; is a vector of logarithms
of inputs and g is the corresponding vector of parameters to be estimated. V;; is a
disturbance term or measurement error and other random factors such as the effects

of weather, strikes, luck, etc. (Coelli et al, 1998). This error term is assumed to be
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independently and identically distributed N (0, %) and U; > 0 is the one-sided error

term that represents technical inefficiency.

The model is such that, the efficient frontier distinguishes between the
observed output (Y;,) and the unobserved or frontier output (Y;."). The observed

output model is given as:

Y; = a + X;B + V; — U;, bound by stochastic frontier (2)
The frontier output is given as:

Y,"=a+ X;B +V;giventhat U; =0 (3)

The usual case is ¥;" = f (Y;), this is due to inefficiency and other reasons. For the
i firm, given its inputs, technical efficiency of an individual firm is defined in
terms of ratio of the observed output to the corresponding unobserved output, given

the available technology. This can be specified as:

TE; = SV oo @

oa+xiB+Vj
The technical efficiency of the i firm is defined from equation (4) as:

TEi = exp(-Ui). Therefore, the technical inefficiency of the i" firm is measured by
1-TEi = exp(-Ui) which is the inefficiency, can be approximated by Ui. This implies

that the equation can be reformulated as:
Yie = a; + X B + Vi ®)
Where a; = a - u;.
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Where «; is time invariant and accounts for any unobservable individual specific
effect that is not included in the regression model. The term wu; represents the
remaining disturbance, and varies with the individual firms and time. The term w;
can be likened to the usual disturbance or stochastic term in regression. The nature
of relationship between the unobserved specific effects informs the choice of
estimation technique. If the unobserved effects are fixed and systematic, fixed
effect estimation is used and if the unobserved effects are varying and differing
across observations, then random effects estimation is adopted. Other estimation
techniques include pooled regression model, between effect estimation and within

effect estimation.

Development of the Stochastic Frontier Production Function Analyses

As already stated in the previous section, Aigner et al. (1997), Battese and
Corra (1977), and Meeusen and Van den Broeck (1997) can be considered as the
pioneering scholars of the Stochastic Frontier Analysis. Following the pioneering
works of the afore-mentioned scholars, the effort to bridge the gap between theory
and empirical work on the possibility of estimating the frontier function has

attracted much attention.

Kumbhakar, Ghosh and McGuckin (1991) specified a stochastic frontier
production function in which the technical effects were assumed to be a function of
values of other observable explanatory variables. In addition, their model
considered allocative and scale efficiencies. Battese and Coelli (1995) also

proposed a stochastic frontier production function for panel data, in which the
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technical inefficiency effects were specified in terms of various explanatory
variables, including time. Huang and Liu (1994) specified a non-neutral stochastic
frontier production function in which the technical inefficiency effects were
specified in terms of various firm-specific variables and interaction among these
variables and the input variables in frontier. Reifschneider and Stevenson (1991)
also proposed a stochastic frontier model in which the technical inefficiency effects

were dependent on other variables.

Several empirical works have identified the sources of technical
inefficiency as they try to predict technical inefficiencies for the firms. Pitt and Lee
(1982) analysed the sources of technical inefficiency in the Indonesian weaving
industry. They used the method of maximum likelihood in estimating a stochastic
frontier production function. The predicted technical efficiencies were then
regressed upon some variables, including size, age, and ownership structure of each
firm, and were shown to have significant effect on the degree of technical
inefficiency of the firms. Many subsequent empirical works have investigated the
sources of technical inefficiency in different industries using the two-stage
analytical method. Kumbhakar, Ghosh and McGuckin (1991), Reifschneider and
Stevenson (1991), and Huang and Liu (1994), however, questioned the theoretical
consistency of this two-stage analytical technique. They suggested the use of
stochastic frontier specifications that incorporate models for the technical

inefficiency effects and simultaneously estimate all the parameters involved.
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An improvement was made by Desli, Ray, and Kumbhakar (2003), who
extended the stochastic frontier model to allow for efficiency change through firm
specific intercept which evolves over time as first order auto-regressive process in
a panel data framework. Their model follows the idea that people learn from their
mistakes in a gradual process. Therefore, an efficient firm is allowed to correct its
efficiency from the past in order to improve its production. They specified their

model as
Yii=a; + 6Yi,t—1 + X — Xi,t—16 + Wiy + €, (6)
Where git = (Vlt - 6Yi,t—1) - Ult’ Ult 2 O

W, represents systematic factors that might persistently influence the firms

production frontier over time. The composed error term (git) follows an MA (1)
process that is two sided (-0, +o0), whilst the other component (U;;) is one sided

(0, +0).

Technical efficiency of a firm i at time t is measured by U;; = Yitf — Y. Thisis

the deviation of the observed output, Y;,, from the maximal producible output ¥;,”

given by:
Yie=a;+ Y1+ XieB — Xie-16B + Wiy (7
The technical efficiency (TE) is measured by:

TE = Vit~ ylie = o Uit (8)
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The model is dynamic since lagged value of “Y” appears as a regressor,
implying that past history of inefficiency affects present output. Moreover,
technical inefficiency is separated from time-invariant firm effect (a;). Finally,

Desli et al. explained that if time is introduced as a regressor, the model via W,
technical change can be estimated exogenously from % and technical change can

be separated from technical efficiency as TE;; - TE; ;4.

Huang (2004) also proposed a flexible stochastic frontier model with
random coefficients to distinguish technical efficiency from technological

differences across firms. Huang specified the model as:
Yi=a+ X;B+ Ziy+ Vi = U ©)

Where Z; is a k; x 1(k" = k) vector of variables that are a subset of X;. The
corresponding k’ x 1 vector of coefficients ¥ = (y;1 + ¥iz ..., +vir)’ for the it
firm is assumed to be independently, identically and normally distributed with
mean vector zero and variance-covariance matrix 2, which is y; WN,s (0,Q). The
model distinguishes technical efficiency from technological differences across

firms.
The Concept of Stochastic Metaproduction Frontier Approach

Further developments of the Stochastic Frontier Model led to the Stochastic
Frontier Metaproduction Model. Hayami (1969) and Hayami and Ruttan (1970) are
credited as the proponents or the pioneers of the concept of metaproduction
function for the assessment of efficiency. They defined the metaproduction
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function as “the envelope of commonly conceived neoclassical production
functions”. According to Lau and Yotopoulos (1989), the metaproduction function
is a common underlying production function that is used to represent the input-
output relationship of a given industry. The metaproduction function concept is
founded on the hypothesis that all producers in different groups have potential
access to the same technology. However, it is the sole prerogative of each producer
to decide to operate on a different part of it depending on circumstances such as the
natural endowments, relative prices of inputs, and the economic environment (Lau
& Yotopoulos, 1989). Battese and Rao (2001) have made extensions and
modification of the Stochastic Frontier Metaproduction Function approach. This is

reviewed below.
The Stochastic Metaproduction Model

Battese and Rao (2001) showed how technical efficiency scores for firms
across regions can be estimated using a stochastic frontier metaproduction function
model, and used a decomposition result to present an analysis of regional
productivity potential and efficiency levels. If stochastic frontier models are
defined for different regions within an industry, and for the j™ region, there exist
simple data on firms that produce one output from the various inputs. The stochastic

frontier model for this region is specified as:

Y= Xy, B e v Vi=12, ., N, (10)
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Where Y;; denotes the output for the i firm in the j™ group; X; ; denotes a vector of
functions of the inputs used by the i group. It is also assumed that the Vijs are
identically and independently distributed as N(0,02) random variables,
independent of the U;;s, which are defined by the truncation (at zero) of the

N(0, 62) distributions. Simplify the model for the j* group gives:
Vi= f(X,B) eVimViz eXifr Vi (11)

The stochastic frontier metaproduction function model for all firms in all regions

for the industry is defined as:
Yi = f(X“ﬁ*) eVi* —Vi* = eXi B*+ Vi*— Ui*, i= 1,2’ e N (12)

Where N = Y® | N is the total number of sample firms in all (R) groups. Where Y;
denotes the output for the i firm, X; denotes a vector of functions of the inputs

used by the i firm.

The maximum-likelihood estimates of the parameters of the above
Stochastic Frontier Metaproduction function do not necessarily result in the
estimated function being an envelope of the individual regional production
functions. This is because if the assumptions for the regional frontiers are satisfied,
those associated with the stochastic frontier metaproduction function may not be
satisfied. However, Battese and Rao (2001) discussed that it is possible to constraint
the estimation of the metaproduction function such that it is an envelope of

observations for efficient firms in all regions. Battese and Rao (2001) showed that
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the model for the j group and the stochastic frontier metaproduction function

yields the following identity relationship:

eXiB eVi e_Ui
l=5%.—+—, 13
eXiﬁ eVi+e_Ui ( )

Where the three ratios on the right-hand side of the above equation are called
productivity potential ratio (PPR), the random error (RER) and the technical

efficiency ratio (TER) respectively

e;i:* = e*i"'~P) RER; = i

e

e TE;

PPR; = —~=¢e"i"",and TER, =

(14)

[\

Battese and Rao (2001) defined the productivity potential ratio as potential
ratio for the given region, according to the currently available technology for firms
in the region, relative to the technology available in the whole industry. The
technical efficiency of firm i, relative to its regional frontier, TE; = e~ Ui is

estimated by:
TE = E(e Yi/E; =V, — U)

and the technical efficiency of firm i, relative to the metaproduction frontier is

estimated as:

o~ _Ul * * * *
TE;EE(" — =V - Ul->.Ei =E-X("—PB) (15)
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Empirical Literature

Many studies are still relying on financial ratios to measure the performance
of commercial banks. Only a handful of studies have extended the idea of
integrating financial ratio with a non-parametric method to evaluate the
performance of banks. Moreover, many studies have concentrated on measuring
efficiency of commercial banks and less weight is put on effectiveness which is
also very important in evaluating the achievement of the organization's objectives.
Performance evaluation has been muddled in the literature with some indicating
efficiency as performance and vice versa. However, efficiency and effectiveness
should be treated as separate concepts although they are closely related, and
performance is the product of the two (Ho & Zhu, 2004; Mouzas, 2006). Earlier
studies on technical efficiency of banks employed diverse approaches in measuring
efficiency of banks. Whereas some of the banks employed the use of panel data
collected of different groups of banks, other studies focused on the efficiency scores

of banks in a single year period.

The main purpose for the key regulatory developments in Ghana’s banking
industry from 2003 to 2008 discussed in this study (refer to page 14), is to build a
competitive and stable banking industry to improve banks’ efficiency and
ultimately result in economic growth and development (Adjei-Frimpong, 2013).
The aim of these regulatory developments was the foundation for Adjei-Frimpong’s
study into the link between bank efficiency and competition in the banking industry.

Using annual data spanning from 2001 to 2010, he captured the possible impact on
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efficiency from the competition among banks resulting from the steady

implementation of financial service reforms since 1988.

Bank efficiency study for developing countries, in the case of West African
Economic Monetary Union (WAEMU) by Kablan, (2007) measured banks
efficiencies and the determining factors for 1993-1996. The study used Data
Envelopment Analysis method (DEA) for assessing technical efficiency and
Stochastic Frontier Analysis (SFA) for cost efficiency. The findings from the study
suggest that with the exception of Céte d’Ivoire and Burkina Faso, all the other
WAEMU countries have similar evolution of the two types of efficiency
understudy. Also, it was discovered that WAEMU banks efficiency is sensitive to
variables like ownership status, financial soundness, the ratio of bad loans per

country, the banking concentration and the GDP per capita.

Ncube (2008) investigated into the the cost and profit efficiency of banks in
South Africa. This paper uses a stochastic frontier model to determine both cost
and profit efficiency of four large and four small, South African-based banks. The
results of the study show that South African banks have significantly improved their
cost efficiencies between 2000 and 2005. However, a weak positive correlation was
found to exist between the cost and profit efficiencies. Increase in bank size was
found to reduce cost efficiency. Banks were operating on the upward sloping

section of their cost curve.
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There are few studies such as Adjei-Frimpong (2013); Akoena, Aboagye
and Antwi-Asare (2013); and Alhassan and Tetteh (2017) have ventured into

investigating the technical efficiency scores of banks in Ghana.

Owusu-Ansah (2015) used an unbalanced panel data from 2009 to 2012 for
sixty-six financial cooperatives to examine technical and cost efficiency of
cooperative financial institutions in Ghana. The study used the Cobb-Douglas
Stochastic frontier model. To capture the dual roles of financial cooperatives,
Owusu Ansah used production and intermediation approaches in the selection of
inputs and outputs. The distribution of technical efficiency scores showed an
average of 53.40% and 57.96% across the sampled units for production and
intermediation approaches respectively. On the other hand, the distribution of cost
efficiency scores showed an average of 92.44% and 70.67% across the sampled

units for production and intermediation approaches respectively.

Saka, Wittbom and Tavassoli (2010) employed a sample size of twenty-
three banks and a two stage approach for the data analysis to investigate into the
effects of foreign bank entry on technical efficiency of the bank sector in Ghana.
The purpose of the research was to analyze the effects of the entry of foreign banks
on the technical efficiency performance of the domestic banking sector over the
period 2000 -2008. The study used a sample of 23 banks (3 state banks, 9 private
domestic banks and 11 foreign banks) and a two-stage approach for the data
analysis. The researcher first used the Data Envelopment Analysis (DEA) approach

to estimate technical efficiency scores of all 23 banks. The paper used a Tobit
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estimation technique for the regression. The regression focused on the determinants
of technical efficiency of the domestic banks, using variables like return on assets,
liquidity ratio, inflation and others. In this same regression, a proxy labelled as
foreign share was added as one of the independent variables in order to help test
how the entry of the foreign banks has affected the domestic banks. The results
indicate that technical efficiency performance of the banking industry has been

fluctuating over the study period.

Kumar and Gulati (2009) applied DEA, for a cross-sectional data for the
financial year 2006/2007, to appraise the efficiency, effectiveness, and performance
of 27 public sector banks (PSBs) operating in India by using a two-stage
performance evaluation model. They used DEA to compute the efficiency and
effectiveness scores for individual PSBs. The empirical results revealed that high
efficiency does not mean high effectiveness in the Indian PSB industry. A positive

and strong correlation between effectiveness and performance measures was noted.

Raphael (2013Db), adopted the use of a two stage analysis from the theory of
performance to measure efficiency, effectiveness and performance of Tanzania
commercial banks. That is, integrating financial ratio with a non-parametric method
to evaluate the performance of the banks. The study adopted the DuPont model to
obtain the efficiency and effectiveness estimates and used Innovative DEA to
obtain the performance estimates. Raphael (2013a), investigated into the effect of
bank specific, industry specific and macroeconomic variables on commercial

banks' efficiency. Data Envelopment Analysis was applied to obtain efficiency

51

Digitized by UCC, Library



estimates such as, Technical Efficiency (TE), Pure Technical Efficiency (PTE) and
Scale Efficiency (SE) for the period of 2005-2008. Afterwards the efficiency

estimates were obtained through Tobit regression model.

The reviewed existing literature on efficiency of banks hint at external
factors that influence the efficiency level of the banks. The most paramount of these
factors being the ownership status and size of the bank. Regardless of the estimation
technique used in measuring the efficiency level of the banks, the type of efficiency
being investigated into or the functional form used in the analysis, all these studies

agree on the importance of an efficient banking system.

Determinants of Technical Efficiency

In identifying the external determinants that are not related to decisions of
management but influence the efficiency of a firm, two estimation techniques can
be used. These external factors affect the economic environment in which the firm
is present. After the use of stochastic production frontier in estimating the technical
efficiency scores, the two approaches used to analyze the exogenous factors are:
the two-stage estimation procedure and the one-stage simultaneous estimation

approach.

The most adopted approach is the two-stage approach. As pointed out by
Greene (2008), most researchers often incorporate the exogenous factors using this

approach. Wang and Schmidt (2002) indicate that this approach results in severely
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biased estimates, thus researchers including these exogenous effects should adopt

the one-stage simultaneous estimation approach.

The major drawback with the two-stage approach is that it defies the
assumption of inefficiency estimates being independent and identically distributed
(iid) that allows the use of Jondrow, Lovell, Materov, and Schmidt’s (1982)
approach to predict the values of technical efficiency indicators. However, at the
second step of this approach, the predicted technical efficiency indicators are
dependent on some firm specific and industry specific factors, implying that the
inefficiency estimates are not iid, unless all the coefficients of the exogenous factors

happen simultaneously.

Various researchers have undertaken studies that estimate the technical
efficiency indicators in the banking sector using the two-stage technique. Studies
by scholars like Saka et al. (2010); Owusu-Ansah (2014); Raphael (2013a); Ally
(2013); Frimpong (2010); Aikaeli (2008); Drake (2001) and Resti (1997) have
investigated into the relative efficiency of commercial banks in various countries
using varying methods of analysis. These studies investigate into the determinants

of the efficiency levels of the banks.

As provided by Chen (2009) and Raphael (2013a), the determinants of

efficiency is categorized into:

1. Bank specific factors
2. Industry specific factors
3. Macroeconomic conditions
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Bank Specific Factors

Bank specific factors that affect the efficiency level of individual banks are
not controlled by the managers of the banks. The factors discussed in this study
have been identified as effects that have the potential of affecting efficiency of the

banks. They are:

1. Ownership: Literature on efficiency estimations indicate that the ownership
status of a bank influences the efficiency scores of the bank. That is, whether
a bank has majority of its shares foreign owned or domestic/local owned
will influence the efficiency level of the bank.

2. Bank Size: The size of a bank influences the efficiency of the bank’s
operations. The size of a bank is measured in various ways; the total assets
of the bank, the size of employers or the customer base of the bank.

3. Profitability: The profit level of banks is likely to influence their efficiency
level. Banks with high profit margin are often more efficient than banks
with low profit levels.

4. Liquidity ratio: The liquidity ratio of a bank determines the bank’s ability
in fulfilling customers demand for money at any given time. Banks with
high liquidity ratio are less likely to go bankrupt as they are capable of
fulfilling all its monetary liabilities.

5. Performance: The performance of any company is linked to the efficiency
of the company’s operations. In the performance of their intermediation

function, banks that are efficient have a high performance rate.
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Industry Specific Effects

The performance of the industry or the market directly influences the
efficiency of individual firms in the industry. These industry specific
characteristics, such as market share and market concentration, have a strong and
direct influence on a bank’s efficiency (Raphael, 2013a). The contribution of each
bank towards the industry total production accounts for the market concentration.
The degree of concentration in the market can be measured using either the Lerner
index or Herfindahl-Hirschmann Index (HHI). This study measured the market
share using the share of industry advances and industry deposit as quoted in the

PwC Ghana Banking Survey for the years under-study.

Macroeconomic Conditions

Macroeconomic factors such as gross domestic product (GDP), real
exchange rate, consumer price index (CPI), interest rate, inflation rate and money
supply affect income levels of people and as such the ability of firms to perform
optimally and efficiently. Studies like Raphael (2013a) prove that whereas GDP
highly influence banks efficiency, CPI was found not to influence efficiency. The
study would therefore control for these macroeconomic variables: exchange rate,

money supply and inflation.
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Production and Intermediary Approach

Studies on assessing technical efficiency of banks generally adopts two
approaches in the choice of variables used. They are the production approach and

the intermediary approach (Cappizzi, 1999; Chaffai, 1997).

The production approach was first developed by Benston (1965) and Bell
and Murphy (1968) and further advanced by Berger and Humphrey (1991). It
focuses on the commercial activities of the bank in producing different forms of
deposits, loans, overdrafts and other services to account holders using physical
inputs such as labour physical capital, building properties, plant, equipment
materials and others. This approach is also termed as service provision approach
because of the commercial behaviour of banks in providing services for customers
(Bergendahl, 1998). Although various studies have used the production approach
to analyze bank branches’ efficiency, rarely has it been used for efficiency analysis

at bank level due to the difficulty in obtaining the needed and accurate data.

The intermediary approach, on the other hand, views the bank as a financial
intermediary that transfers financial assets between borrowers and savers. These
agents, under this approach, use inputs such as labour and physical capital to
convert financial capital such as deposits and other funds/liabilities into loans,
securities, investment and other earning assets, hence, performing intermediation
services between demand sources (investors) and supply sources (savers). Berger

and Humphrey (1997) and Taylor, Thompson, Thrall, and Dharmapala (1997) and
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other researchers concur that the intermediary approach is better suited in studying

efficiency as it captures the economic role of the bank as a financial intermediator.

Recently, there have been the development of other approaches like the user
cost approach, the asset approach, the operating approach and the modern approach

(Das & Ghosh, 2006).

Production Function Specification

The production function is used to specify the relationship between a single
output and inputs used in the production. The general functional relationship is of

the form:

g=f(X,X%,....,Xy)+V

In model specification of production functions, different functional forms can be
used. They include Cobb-Douglas (linear logs of outputs and inputs), Quadratic (in
inputs), Normalised quadratic and Translog function. The most popular of these
functional forms according to literature is the Cobb-Douglas and the Translog
function as they are both linear in parameters and can be estimated using least

sguares methods.

Translog Function Specification

The Translog function also known as Transcendental Logarithmic is a
generalisation of the Cobb-Douglas function that includes second order

approximation of the exogenous input variables. This functional form is quadratic
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in logarithms. The main advantage of this form is that it poses less restrictions on
production elasticities and substitution elasticities. However, this form requires
estimation of many parameters that are difficult to interpret. There is also the

problem of curvature violations.
Ingi = Bo + PBalnxai + Palnxzi + 0.5B11(Inx1i)? + 0.5B22(INX2i)? + Brzlnxuilnxai + Vi - Ui

Cobb-Douglas Function Specification

This functional form is linear in logarithm. The Cobb-Douglas functional
form is easy to interpret and estimates fewer parameters. The theoretical
assumption of this form is that all firms have similar production elasticities and that

substitution elasticities equal 1 is disadvantageous to the functional form.

Ingi = Bo + Palnxai + Balnxai + Vi - Ui
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Summary

Chapter Three of this study focused on reviewing literature on efficiency as
a whole and technical efficiency in banks and other firms in particular. The chapter
began by looking at the relationship that exists between efficiency, effectiveness
and performance of a firm. A theoretical review of literature on efficiency followed.
The various forms of efficiency, efficiency in banking and forms of measuring
efficiency were discussed. Particular attention was devoted to the discussion of the
Stochastic Production Frontier Analysis as a form of estimating efficiency. The
concept of external factors, aside the selected inputs affecting the efficiency level
of banks, was introduced. The three groupings of these external factors namely;
bank specific, industry specific and macroeconomic variables were looked at and
examples were given. The chapter ended with a discussion on production and
intermediary approach, Translog Production Function and Cobb-Douglas

Production Function.
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CHAPTER FOUR

METHODOLOGY

Introduction

This chapter presents the methodological framework most suitable for this
study. Specifically, the chapter first discusses the research design, data type and
sources and selection of inputs and output used in the study. A description of the
theoretical and empirical specification of the model used in the study is then
presented. Lastly, definitions, prior expectation and justification of variables; the

estimation techniques used in achieving the objectives are presented.

Research Design

The study adopts the positivist philosophy which is built on the principles
of scientific research. Positivism is developed on the grounds of science being
deterministic and mechanistic. The philosophy adopts methods in operationalizing
theory or hypothesis and deals only with what can be seen and measured. Like all
scientific studies, the positivist tradition is to be free of individual beliefs and
judgement and that knowledge is externally objective. Provided the assumptions of
the positivist approach are all met, the findings of the phenomenon being
investigated can accurately be replicated following strictly the methodological
approach used and the same population. The assumptions of this approach are

discussed below.
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The positivist philosophy assumes prediction and control. The paradigm
assumes that the general pattern of cause and effect relationship between X and Y,
under certain circumstances, can be used for predicting and controlling natural
phenomena. The role of a researcher in this approach is to discover the specific

nature of the cause and effect relationships.

The philosophy operates on the assumption of empirical verification. The
approach also assumes that data used is accurate since we rely on what can be seen
and measured. Observations and measurements of world phenomenon are used in

the scientific analysis.

Lastly, the assumption that research is value-free guides the positivist
philosophy. This approach ensures that the findings will be free of human interests

ensuring a high degree of objectivity in the research.

The approach gives objective and unbiased estimates as researchers take a
strictly neutral and detached positions as the school of thought assumes that
knowledge is externally objective. Results that are presented in this study are
strictly based on the facts and data gathered on the ground and are independent of

the researcher’s own subjective reasoning.

This study adopts the quantitative approach in the analysis because of the
guantitative nature of the technical efficiency scores estimated plus the continuous

nature of the variables used in the estimation.
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The use of quantitative instruments such as panel data analysis adopted for
this study supersedes the use of either a cross sectional or time series analysis as it
takes into consideration effects of certain factors that would have otherwise been
lost in the analysis. These factors when not taken into account in the analysis result
in an unobserved heterogeneity that can be overcome by using panel data. The
advantage being that all factors that influence the main variable of concern will be
accounted for when combining both the time series and cross-sectional form of

data, as done by panel analysis.

The objective of examining the relationship between listing on the stock
market and the efficiency of banks is explanatory in nature and as such, the use of
quantitative design is very suitable. The revolution in econometrics has facilitated
researchers in quantifying qualitative variables used in quantitative analysis, which
simplifies the task of incorporating categorical variables in the analysis, as it is for

this study (Wooldridge, 2010).

Data Type and Sources

The study employed the use of micro-panel data of selected banks in Ghana.
In other to attain the objective of examining if banks listed on the stock exchange
are more efficient than unlisted banks, both listed banks and unlisted banks were

sampled.

Out of the 29 licensed banks in Ghana, as reported by Bank of Ghana by the
end of 2015, the study used a sample of 11 banks- seven (7) listed and four (4)

unlisted banks. With the exception of the Trust Bank, the study used all the listed
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banks on the Ghana Stock Exchange in the analysis. This is because the annual
financial statements of Trust Bank is quoted in US Dollars, making comparative
analysis difficult. The listed banks were HFC Bank Ltd., Societe Generale Ghana
Ltd., Ghana Commercial Bank Ltd., Standard Chartered Bank Ltd., CAL Bank Ltd.,
Ecobank Ghana Ltd. and Unique Trust Bank Ltd. The unlisted banks were Barclays

Bank of Ghana, Stanbic Bank Ltd., Prudential Bank Ltd. and Fidelity Bank Ltd.

The sampling of banks for this study was done in two groups, sampling
from banks listed on the stock market and banks not listed on the stock market.
Under the listed banks, the study adopted all the banks listed with the exception of
Trust Bank, as justified in the paragraph above. With the unlisted banks category,
the four (4) banks were sampled based on ownership status (foreign or domestic
majority ownership), number of branches nationwide and year of incorporation.

The four unlisted banks are two domestic banks and two foreign banks. That
is, Barclays Bank of Ghana and Standard Chartered Bank Ltd are foreign banks and
Fidelity Bank Ghana Ltd and Prudential Bank Ltd. are domestic or local banks. The
branch network of these four unlisted banks were similar to the listed banks as at
2009. Appendix B of this study tabulate the 25 banks that were in existence during
the period of the study.

Barclays Bank of Ghana Ltd and Ghana Commercial Bank are similar in
size with 154 and 148 branches respectively in 2009. However, they differ with
ownership status. Meaning, differences in the efficiency of these two banks can be
attributed to the different ownership structure and not on the size of the branch

network. Comparing the year of corporation for Prudential Bank and CAL Bank
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Ltd., 1993 and1990 respectively, these two banks are similar in age and number of
branches. However, the difference in ownership will allow the difference in
efficiency to be attributed to one being foreign and other being domestic. Fidelity
Bank Ltd. and GCB Bank Ltd. are both domestic banks, allowing for comparative
analysis on their efficiency level.

The study analysed the efficiency of the selected banks for the years 2009-
2013. With the exception of Access Bank and Agricultural Development Bank that
were just recently listed on the stock market, Unique Trust (UT) Bank was last bank
to get its shares listed on the GSE. UT Bank got listed on November, 2008. In order
to obtain a balanced micro- panel data for this study, the researcher settled on the
year 2009 as the beginning year for the study. This allowed for the inclusion of UT
Bank.

Also, the key regulatory developments in the banking industry occurred
before and during the year 2008. Some of which are Borrowers and Lenders Act
(Act 773), introduction of Universal Banking License, the abolishing of secondary
deposits reserve requirement and the abolishing of maintenance, transaction and
transfer fees charged by commercial banks. The choice of five (5) years duration
for this study was done to ensure that individual heterogeneity, which can cause

inconsistent estimation due to the problem of endogeneity, are controlled for.

The firm-specific data used in this study was obtained from the annual
reports of the selected banks for the years 2009 to 2013. The required variables
were obtained from the published financial statements including balance sheet

statements, cash flow statements and income statements. The macroeconomic
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variables; GDP, inflation and money supply were obtained from the World
Development Indicators (WDI) for the same years. The data from these variables

were obtained annually.

Choice of Input and Output Variables

The specification of outputs and inputs in frontier modelling has not been
clearly defined in the existing literature. The choice of variables in efficiency
studies significantly affect the findings. As aforementioned, assessment of
technical efficiency in this study adopts the intermediation-based approach. Inputs

used in this study are deposits, physical capital and interest expenses.

Deposits include all customer demand deposits, savings deposits and all
deposits and current accounts from individuals and corporate institutions. The
choice of deposit as an input in this study follows Hughes and Mester (1993),
regardless of the controversy of deposit being input or output (Berger & Humphrey,

1997).

Physical capital is included in this study as an input and is represented by
the fixed assets of the bank. Fixed assets include the property, plant, and equipment,
machinery, fixtures and premises obtained by the bank either on lease or fully
purchased less accumulated depreciation and impairment losses. Studies done by
researchers such as Assaf, Barros and Matousek, (2011b); Chiu, Walseth, and Suh
(2009); Kenjegalieva, et al. (2009) and Harylchyk (2006) as cited in Owusu-Ansah

(2015) have similarly used fixed assets as a proxy measure of physical capital.
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Interest expense is the last input used in the efficiency frontier model. The
choice of interest expenses as input was also used by Raphael (2013a) in his study
into the external determinants of bank efficiency in Tanzania. Interest expenses
comprise interest paid on time and other deposits, current account, current account
and borrowed funds by the bank. The interest income and expenses are recognised
in the income statement for all interest bearing financial instruments including loans

and advances and investment securities using the effective interest rate method.

The output variable used is Net loans and advances. Net loans and advances
is gross loans and advances to staff and customers minus impairment allowance
and interest in suspense. The gross loans and advances comprises residential-
mortgage loans, overdraft, term loans and other loans. Loans and advances are
earning assets that reflect the lending activity of banks to both business institutions

and individual customers.

The principal function of banks as financial intermediaries between demand
sources (investors) and supply sources (savers) uses inputs, such as mentioned
above, to convert financial capital into outputs such as loans, investment and other
earning asset. Hence, the bank is producing intermediation services to its customers

in accordance with the intermediation model of Sealey and Lindley (1977).

Theoretical Model Specification

In accordance with the literature on the function of banks as financial
intermediaries that perform the role of collecting and accumulating deposits and
transferring the funds back to customers as loans and advances at a price (cost), the
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study adopted the intermediary approach in the choice of inputs and output. The
study analyse the efficiency of banks in the performance of their role as financial

intermediary institutions.

In the course of this study, the intermediary inputs used were deposits from
customers and other banks, physical capital and interest expenses and the output

used was net loans and advances.

The study used the Translog functional form for both the stochastic frontier
modelling and the technical efficiency modelling. The Log-likelihood Ratio test
was used to prove that the Translog specification does not reduce to Cobb-Douglas

function.

A production function is a model used to develop the relationship between
the inputs and output of the production process. The production function using a

panel data is specified below:

Yie = f (Xit,IB) (1)

In equation 1, yit is the output level of firm i at time t and X is the vector of

intermediation inputs used in production.

In a perfect scenario where there is absolute efficiency in the production
process and maximum quantities of output are produced given the inputs available
and existing technology, then equation 1 holds. However, practically, a firm usually
produces less than it can, which is below its production frontier, due to the degree
of inefficiency in production. Hence equation 2,
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Vi ™= f (Xit,IB)git (2)

The component «it is the level of efficiency for firm i at time t. The efficiency
component must be between 1 and 0, thus 0< &t <1. If &t = 1, then the firm is
producing at an optimal level on its production frontier with the available
technology and inputs. If &t <1, the firm is not producing at its optimum capacity
using the given inputs zi. The technical efficiency score is assumed to be positive

since qit> 0.

By acknowledging the fact that random shocks are beyond the control of
producers but affect output level of firms, equation 2 develops into equation 3.
Where exp(vit) is the standard error term present in a functional equation and also

signifies the random shocks beyond the control of producers.

Yie = f (Xit,IB)git exp(V;) 3)

Taking the natural logarithm of the variables, thus, both the output and the input

variables.
In(y,) = In{ f (Xit,ﬂ)} +In(g;,) +V; (4)

Assuming that the production function is linear in logs and there are multiple inputs

for the production process, let In (eit) be equal to uit.

In(yit) = In{ f (Xit,ﬂ)} + U + Vi ®)
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Where uit is the efficiency scores of each decision making unit i at time t. The
inefficiency component lowers output which is why its sign is negative. Note that,
whereas vitis a two-sided error term that is identically and independently distributed
(iid) with a zero (0) mean and constant variance, -uitis a non-negative inefficiency

component that is one-sided error that is identically and independently distributed.

Empirical Model Specification

The use of micro-panel data in this study pools a cross-section of the annual
financial reports of the selected banks over the course of five years. This approach
ensures the identification of mostly unobserved influences with either time series
or cross section data. Panel data corrects for unobserved heterogeneity caused by
hidden factors that influence the dependent variable but are omitted in the other

forms of data and can result in reliable estimates (Baltagi, 2008).

Following the theoretical model specification in Equation 5 that estimates
the efficiency levels of the banks in various years, the empirical model is discussed

below.
Estimation of the Stochastic Frontier and Technical Efficiency Model

The intermediation model process is specified in equation 6. The level of

intermediation determines the efficiency of the banks.

In(Loans),, = Sy, + By In(Dep, ) + fy IN(FASs; ) + Sy IN(IEX; ) + Vi — Uy (6)

Dependent variable (output):
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Loansi: =Net Loans and advances to customers for the ith bank at time t
Independent variables (intermediation inputs):

Depit = Deposits from banks + Deposits due to customers of bank i at time t
IExit = Interest expenses by the bank i at time t.

FAssit= Fixed assets (Property, plant and equipment)

vit= Random error term

uit = Technical inefficiency scores for each bank at time t

Specification of the stochastic frontier intermediation model in the two-

stage estimation using the Translog production function is given as:

IN(LOANS);, = By, + By IN(Depy) + By IN(FASS, ) + By IN(IEX;, ) +
Bua IN(Dep,)* + By IN(FAss, )* + By, IN(IEX,)* +

7
B IN(Dep,, ) *In(FAss;, ) + B, IN(FAss; ) * In(1EX;, ) + ")
/Bl3it In(Depit)*In(IEXit) + Vi —Uj
Estimation of the technical efficiency model is specified as:
k k 5
TE; :50+25it|:sit +Zé‘itlsit +zé‘tM'A\"ngt (8)
i=1 i=1 t=1

Where TEi is the technical efficiency scores predicted from the first step of the
estimation, FSi; captures the bank specific variables (liquidity ratio, ownership
status, degree of profitability and performance, bank size, age); ISit is industry

concentration variables (industry advances and industry deposits); MAit is a vector
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of macroeconomic variables (inflation and money supply), eit is the bank specific

error term.

Empirically, Equation 6c is specified as:

TE, =9, +0,LR, + 5,0WN. + 6,PER, + 5,PROF, + 6,SIZE, +
0,AGE; + 6,TANG, + 0,LDR +6,L1, +6,,ID, + 0, 1A, + J,,Infl, +
0,,GDP, +0,,MS, + ¢,

(9)

Where,

TEit= Technical efficiency scores of bank i at time t

LRi= Liquidity ratio of bank i at time t

OWN;, = Ownership status of bank i

PER;= Performance of bank i at time t

PROFi: = Profitability of bank i at time t

SIZEi:= Firm size of bank i at time t

AGEit= Number of years of operation in Ghana for bank i at time t

TANG:;: = Asset tangibility of firm i at time t

LDRit = Loan deposit ratio of bank i at time t

Llit = Loan intensity of bank i at ime t

IAit= Percentage of Industry advances by bank i at time t
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IDit= Percentage of Industry deposits by bank i at time t

INF: = Inflation rate at time t

GDP= Gross Domestic Product at time t

MSt = Money Supply at time t

Coefficient estimates from equation 9 indicate the bank specific, industry specific
and macroeconomic variables that have significant relationship with the efficiency

of banks and the direction of the relationship.

Testing of Hypotheses

It should be noted that technical inefficiency model in the equation above
can only be estimated if the technical inefficiency effects, Ui’s are stochastic and
have particular distributional properties (Coelli & Battese, 1996). The inefficiency
estimates are to be independent and identically distributed. It is therefore of interest

to test the following hypotheses:

1. Ho:y=080=01=...=014=0, the null hypothesis specifies that inefficiencies
are absent from the model at every level,

2. Ho: v = 0, the null hypothesis specifies that the inefficiencies are not
stochastic;

3. Ho: 01=062=... =014 =0, the null hypothesis specifies that the inefficiency

effects are not a linear function of each of the inefficiency factors and
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4. Ho: p=0, the null hypothesis specifies that each farm is operating on the
technical efficient frontier and that the asymmetric and random technical

efficiency in the inefficiency effects are zero.

Under the null hypothesis, Ho: y = 0; the Stochastic Frontier Model reduces to a
traditional average response function, without the technical inefficiency effect Usit.
These and related null hypotheses can be tested using the generalized likelihood —

ratio statistic, A, given by:

A= -2[In{L(Ho)}-In{L(H1)}]

Where L (Ho) and L (H1) denote the values of the likelihood function under the null
(Ho) and alternative (H1) hypotheses respectively. If the given null hypothesis is
true, A has approximately x2 — distribution or mixed x2 — distribution when the null

hypothesis involves y = 0 (Coelli, 1995).

Methods of identifying the determinants of Technical Efficiencies

From equation 5, log of the output variable, net loans and advances, of the
bank is denoted by ‘yit” and the intermediary input variables; deposits, fixed assets
and interest expenses, are given as ‘Xit’. These inputs are used in producing any
level of output and to establish the production frontier for the banks. The
determinant variables; bank specific, industry specific and macroeconmic factors,
are responsible for the variation of the observed output from the optimal (frontier)
output, that is, technical inefficiency. The existence of these external factors

indicates that the position of the frontier does not rely on only the selected inputs;
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likewise, the inputs could be among the factors determining the technical efficiency

(Wang & Schmidt, 2002)

Definition and Justification of variables

The variables to be examined are the external factors which constitute the
bank-specific variables, industry specific variables and macroeconomic variables.
These variables are the determinants of efficiency. They defer from the
intermediary inputs and output variables explained in the previous section. Whereas
the inputs and output variables were used to estimate the Stochastic frontier model
to obtain the efficiency scores of the banks, the determinant variables are used to
estimate the Technical efficiency model for the variables that significantly affect

the efficiency level of a bank.

Ownership

Several studies have examined the relationship between efficiency and bank
ownership status (Claessens, Demirguc-Kunt and Huizinga, 2001; Di Patti and
Hardy 2005). The general finding of these studies indicates that foreign banks are
more efficient than private domestic banks, especially in developing economies.
The intuition is that foreign banks in developing countries earn higher profits as
compared to the domestic banks. The difference between foreign banks and
domestic banks due to the differing taxes paid, overhead, management and net
interest margins give the foreign banks an advantage over the domestic bank. A

transnational study of banks in developing countries by Berger, Hasan, and Klapper
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(2004) found out that foreign banks had the highest efficiency scores, followed by

private domestic banks, and then state-owned banks.

However, the study by Frimpong (2010) on the efficiency of banks in Ghana
for the year 2007, indicates that the domestic private banks were the most efficient
group of banks in Ghana, followed by foreign banks with state-owned banks being

the least efficient group.

All these studies prove that the ownership status of a bank influences the

efficiency score, although the direction of the relationship are in opposition.

For the purpose of this study, the selected banks are grouped into two
categories. They are, foreign owned banks and local owned banks. That is,
domestic-private owned and state-owned are grouped together to form local owned
banks. This categorisation follows the Ghana Banking Survey classification based
on the party with the majority ownership. This indicates that four (4) of the listed
banks are foreign and three (3) are local. Also for the unlisted banks, there are two

(2) foreign and two (2) local banks.

Bank Size

The size of any firm is commonly presented as the natural logarithm of total
assets (In Total Asset) (Pasiouras, Delis, & Papanikolaou, 2009; Assaf, Barros, &
Matousek, 2011; Miller, & Noulas, 1996; Favero, & Papi, 1995). According to
Aikaeli, (2008) small banks have higher technical efficiency scores as compared to

large domestic banks but lower than that of international banks. The reason being
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that supervision and monitoring is greatest when the branch network is small and

domestically owned as compared to large domestic banks and international banks.

A study by David and Alhadeff, (1964) also discovered the largest 200
banks in the US grew more slowly than the other smaller banks did. Rhoades and
Yeats (1974) replicated this study for the period 1960-71 and drew similar
conclusions as David and Alhadeff. The size of a bank is expected to negatively
affect the technical efficiency of a bank. However, according to Gibrat’s law, size
does not matter when looking at the performance as well as the profitability of a

firm (Gibrat, 1931).

Performance

The study measured performance using Net interest income as a proxy. This
variable was obtained from the financial reports of the selected banks over the
years. Net interest income (NII) is Interest income less interest expenses. The gap
between the interest paid and interest received by the bank indicates the bank’s
performance level in the industry. A direct relationship is expected to exist between

the performance and the efficiency of a bank.

Profitability

Profitability is a key determinant of technical efficiency, as established by
the various literature. It is expected that profitability will be positively related to
efficiency, regardless of the measure used to proxy profitability. The field of

finance uses profit after tax to assets, also known as Returns on Asset (ROA) as a
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proxy to measure profitability (Saka, et al, 2010). This study used asset turn over
as proxy for measuring the profitability of the banks studied. The study employed
the ratio of Earning before interest and taxes (EBIT) over Total assets as a proxy
for profitability as Huang and Song (2004) and Deesomsak, Paudyal, and Pescetto

(2004) used in their studies.

Liquidity ratio

The ratio of the liquid assets over short-term liabilities of a bank or other
institution is classified as the liquidity ratio. This ratio is a financial metric used to
determine the company’s ability to pay off its short-term debts obligations. The
ratio defines the stance of the company to turn short-term assets into cash to cover
debts. The larger the ratio, the larger the margin of safety that the firm possesses to
fulfil its short-term debt obligations, hence, there is little to no chance of bankruptcy
making the company credit worthy. In the case of unfavourable conditions in the
financial market, the bank need not resort to raising funds through external bodies
such as the stock market. The definition of liquidity ratio adopted in this study is
the ratio of the bank’s liquid assets to the short-term liabilities, thus total deposits
to both customers and other financial institutions. In this essence, this study expects

to discover a direct relationship between liquidity and efficiency of the banks.

Asset Tangibility

The use of the ratio of fixed assets over total asset as a proxy for asset
tangibility is very common in the literature. Pandey (2002) represented tangibility
of asset as the ratio of fixed assets to total assets in his study in Malaysia, a similar
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study was done by Drobetz and Fix (2003) and Hosono (2003). The study suspects
a negative relationship between tangibility of assets and bank loans. The purchasing
or hiring of fixed assets like plant and equipment, land and building reduce the
financial assets available to the bank to give out as loans, hence, making the bank

less efficient.

Loans Deposit Ratio

The ratio of the total volume of loans to the total deposit is the loans deposit
ratio. The directional relationship between this ratio and the efficiency of the bank
is not quite clear as it can be either positive or negative. Thus, a higher loans deposit
ratio could either signify that the volume of deposits (input) has decreased but loans
(output) have relatively remained unchanged. Indicating that the bank is now more
efficient. On the hand, the high ratio could also mean that the volume of loans,
given the relatively fixed deposit, has reduced, hence, the bank has become less

efficient or more inefficient in its intermediary functions.

Loan Intensity

Loan intensity is measured as the ratio of the book value of total loans over
total assets in the bank. This ratio estimates the percentage change in volume of
loan relative to a percentage change in the total assets of the bank. The higher the
loan intensity, the higher the efficiency of the bank would be. There is a positive
directional relationship between loan intensity and efficiency of banks (Noor &

Ahmad, 2012).
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Age of Bank

This measures the number of years the bank has been in operation in the
country. The inclusion of this variable is to test if banks become more efficient over
time or the effect of an increase in years does not significantly affect the
performance and efficiency of banks in Ghana. The effect of age on efficiency is,
therefore, indeterminate. Pitt and Lee (1982) conceded that the years of operation

(age) of a firm has a significant effect on the efficiency of the firm.

Inflation

Inflation is measured using the consumer price index which reflects the
annual percentage change in the cost of acquiring a fixed basket of goods and
services to the average consumer. This factor is measured as a yearly average
inflation variable published by the Bank of Ghana. It is expected that a negative
relationship exists between inflation and technical efficiency of banks. It is
expected that a strong sustainable economic growth improves the intermediation
efficiency as it boost the level of deposits to banks and the demand for loans by
individuals and business entities. This is only experienced when noninterest
expenses is relatively stable. However, if noninterest expenses are increasing faster
than the rate of inflation, then literature acknowledges that the effect of inflation on
efficiency of banks is not easily determined. Many efficiency studies like Dietsch
and Lozano-Vivas (2000); Favero and Papi (1995); Hassan and Bashir (2003);
Papanikolaou and Delis (2009) and Sufian (2009) used inflation as a

macroeconomic indicator in determining technical efficiency.
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Gross Domestic Product

The study used the growth in GDP with oil as a macroeconomic indicator
in the technical efficiency estimation. This is to control for the macroeconomic
effects that influence the efficiency of banks in their intermediary function in the
economy. An economy exhibiting a low economic growth will send negative
signals to the people, which discourages banking activities such as investments,
savings and demand for loans. On the other hand, a strong economic growth results
in high intermediation efficiency in the banking sector. Studies that used inflation
as a macroeconomic effect also included growth in GDP as a controlling variable,
such as cited above. As such, the study expects a direct relationship between GDP

and the efficiency estimates of the banks.

Money Supply

M2 money supply also known as the broad money comprises currency in
circulation, private demand deposits in local currency with banks and quasi-
monetary deposits (Badarudin, Khalid, & Ariff, 2009). Intuitively, it is expected
that as money supply in circulation increases, total deposit to financial institutions
will increase significantly in the economy. However, this simple scenario will be
realised if certain factors operate. These factors include banking industry
concentration and expected inflation in the economy. As such, the relationship

between money supply and bank efficiency is indeterminate.
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Industry/ Market Concentration

The study used industry advances and deposits for the market share
analysis. The PwC banking survey measured market shares using share of industry
operating assets, share of industry deposits and share of industry advances in their
analysis. However, the literature measured industry concentration by calculating
the Herfindahl —Hirschman Index, as the sum of market share of all banks in the
banking industry (Raphael, 2013; Saka et al, 2010). As cited by Raphael, some
studies calculate market share in terms of deposits, others in terms of Asset, as
adopted in studies like Darrat, Topuz, and Yousef (2002); Favero, and Papi (1995);
Miller, and Noulas (1996) and Papanikolaou, and Delis (2009). All these studies
assent to the significant relationship between a bank’s share in the industry’s asset

and liabilities on the bank’s efficiency.

The operating capabilities of banks for this study were measured by the
resources available to earn returns for their shareholders, lenders and depositors
(PWC Banking Survey, 2014). These resources that are termed operating assets of
the bank are indicators of the performance of the bank as well as the basis for
valuing shareholders wealth in the bank. This study defines operating assets as all
assets that generate interest income to the bank, excluding assets like property, plant

and equipment.
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Estimation Technique

This study used the Stochastic Production Function model that allowed for
the simultaneous estimation of individual technical efficiency of the banks as well
as the determinants of technical efficiency (Battese & Coelli, 1995). Following
Battese and Coelli (1983), technical efficiencies and their determinants were
estimated using the two-step Maximum Likelihood Estimates (MLE) procedure.
This study specifies the Stochastic Frontier Production function using the Translog
specification and later, carries out a log likelihood ratio test to confirm that Translog
specification does not reduce to the Cobb-Douglas production function

specification.

Post Estimation Tests

Ensuring that estimates from the regression are robust and consistent, the
following post estimation tests were conducted. These tests were conducted to test
the fitness of the models estimated in this study. In choosing the production
functional form, Likelihood ratio test is used to choose between the Cobb-Douglas
production function and the Translog production function specification. The
unrestricted model was estimated and the value of its log likelihood was stored as
LLF:. Then, the restricted model is estimated and the value of the log likelihood

saved as LLFq. The Likelihood Ratio is then calculated as

LR=-2(LLFo-LLF1) = -2{In[L(Ho)]-In[L(H1)]}
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LLFo is the value of the log likelihood function for the Stochastic Frontier estimated

using Cobb-Douglas production function on the data.

LLF; is the value of log likelihood function for the Stochastic Frontier estimated

using Translog production function.

The null hypothesis (Ho) of this test is to reject Ho if LR > yr? table value, where

R=number of restrictions.

With the use of F-test and simple t-test, the study tested some hypotheses to
confirm if the technical inefficiency effects are stochastic and that the inefficiency
estimates are independent and identically distributed. The test statistic conducted
on the means of efficiency levels of listed and unlisted banks guides the conclusion
of whether being listed on the stock exchange influence the performance of banks

in the financial industry.
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Summary

The Chapter Four presented the methodology of the study. The research
design adopted provides scientific and positive findings. The quantitative approach
used is also in-line with fulfilling the objectives of this study. The data used was
obtained from financial reports of the sampled banks over the course of five (5)
years, the data collected was a micro panel data. The choice of inputs and output
for the intermediary analysis was also discussed in this chapter. The theoretical and
empirical specification of the model was further discussed. The chapter then looked
at the measuring and justification of the selected external variables that are likely
to influence the efficiency of the banks. Finally, the estimation technique and the

post estimation tests were discussed.
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CHAPTER FIVE

RESULTS AND DISSCUSIONS

Introduction

This chapter presents the empirical findings and discussions of the results
of the study obtained using the models specified in the previous chapter. The
technical efficiency scores computed for the 11 out of 27 licensed commercial
banks in Ghana for the period 2009 to 2013, given a total of 55 observations, are
presented in this section. The banks are ranked in accordance with their relative
average technical efficiency scores. We investigate into the possible relationship
that exists between the efficiency scores and the listed status of banks, and also the
directional relationship and marginal effects of selected determinants of efficiency

that were discussed in Chapter 2 on listed banks and unlisted banks .

Descriptive Statistics

The descriptive statistics of the variables used in this study are presented in
the Table 2. The descriptive statistics cover the mean, median, maximum,

minimum, standard deviation, skewness, kurtosis and number of observations.

The measure symmetry of distributions, Skewness and Kurtosis were used
to test the normality of data. For data to be normally distributed it will be
symmetrically distributed and mesokurtic. Skewness looks at the spread or the off-
centre of a distribution. The data can either be positively, negatively or

symmetrically distributed. Symmetrically distributed data have all its measure of
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central tendencies at midline point and are equal, with a skewness coefficient of 0.
This is the ideal situation. The less perfect scenarios are either positively or
negatively skewed. Kurtosis focuses on the thickness of a distribution. The kurtosis

of a distribution can be Mesokurtic, Leptokurtic or Platykurtic.

Table 2 indicates that variables employed in this study are all skewed, either
positively or negatively. Apart from bank size and liquidity ratio, all the other
variables are skewed to the right. However, employing the joint Skewness/Kurtosis
test for Normality, bank size, fixed assets (property, buildings and machinery),
profitability and liquidity ratio are normally distributed at a calculated probability
of 0.05. Notably, the negative minimum value of profitability is as a result of the
negative earnings before interest and taxes recorded by Barclays Bank in 2009,
making the minimum value of profitability an outlier. The use of the natural
logarithm of the intermediary inputs and output variables even out and minimize

the degree of outliers in the distribution of the variables.
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Table 2

Summary Statistics Testing for Normality in Variables

Statistics Mean Standard  Skewness  Kurtosis  Observatio
Deviation Pr(Sk) Pr(Ky) ns
Loans 6.76e+08 5.09e+08 2.410185 11.23002 55
0.0000 0.0000
Dep 1.04e+09 7.44e+08 1.304344 1.304344 95
0..0003 0..0003
LN(TA) 20.82124 .7088264 -.210476 2.370382 55
0.4841 0.3067
FASss 3.23e+07 2.00e+07 .8566931 2.876602 55
0.0095 0.8535
NII 1.14e+08 9.76e+07 1.586355 5.263933 55
0.0000 0.0091
TANG 0275816  .0149501 1.180958  4.32046 55
0.0008 0.0503
PROF 0395597  .0234133 .2443563  2.81861 55
0.4177 0.9420
LR 6458182  .1675719  -.105014 2.896706 55
0.7255 0.8241

Source: Computed from financial reports of sampled banks

The natural logarithm of the intermediary inputs and output for the

stochastic production frontier model is presented. Following the methodology of

the study, the natural logarithm of the variables are used in the estimation of the
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Stochastic production frontier. This conversion also aids in normalising the values

of the variables.

Table 3 presents the definition and summary statistics of the variables

involved in the Stochastic Production Function modelling. The results indicate that

the time trend of both inputs and output follow approximately the same wavelength,

as such the choice of inputs for the study is systematic. This is further depicted in

Appendix A.

Table 3

Descriptive Statistics of the Variables in Stochastic Production Frontier Models

Variable Description Minimum Mean Maximum St.
Deviation
In(Loans)  Natural log of Net ~ 18.7448  20.10822 21.84516 .6749368
loans and advances
In(Dep)  Natural log of Total 18.74803  20.50395 22.03137 .7573061
deposits received
In(FAss)  Natural log of fixed 15.75007 17.09403  18.23105 .6482306
assets (plant,
property and
equipment)
In(1EX) Natural log of 16.137 175172  18.72771 .6109224

Interest expenses

Source: Computed using the financial data from the selected banks, 2016

The definition of variables and descriptive statistics of the technical

efficiency model is presented in Table 4. Variables such as loans deposit ratio, loans

intensity, bank size, profitability, asset tangibility and growth in deposits were
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estimated from the financial data of the various banks. Liquidity ratio, on the other

hand, was obtained from the annual banking survey conducted by PwC. The

negative minimum value of profitability is due to the negative earnings before

interest and taxes that Barclays reported in 2009.

Table 4

Descriptive Statistics of Variables in the Technical Efficiency Models

Variables Description Minimum Mean Maximum St.
Deviation
LDR Loans Deposit  .3363701  .7028492  1.227647  .2055561
Ratio

LI Loan intensity ~ .280087  .5045832  .6889701  .1164804

SIZE Bank Size 19.17172  20.82124  22.25461  .7088264

Age Years in 10 36.18182 99 24.65622

operation

LR Liquidity ratio 27 .6458182 1.06 1675719

Prof Profitability of - 0395597  .0917764  .0234133
bank 0178725

TANG  Asset tangibility .0092798 .0275816  .0753076  .0149501
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Table 4 continued

Infl Yearly average 8.73 13.432
inflation

MS Money supply 7566.9 14187.17

(M2 = Broad

Money)

ID Share of .008 0602727

Industry deposits
1A Share of industry .008 .0591455

advances

19.3 3.923159

20691.39  4683.864
14 037272
207 .0328196

Source: Financial Data, 2016

The ownership status of a bank has been proven in existing literature and in

the Chapter 4 of this study to influence the technical efficiency of a bank. The party

with majority ownership of the bank determines the efficiency level of the bank. In

this study, we sampled eleven (11) banks out of which there are domestic-private

owned, foreign owned and state-owned banks.

Table 5 indicates that banks that list their shares on the GSE are mostly

foreign owned banks, followed by the state-owned banks and lastly domestic-

private banks. The Pearson Chi-square Test was conducted on these categorical

variables to test for the independence of ownership and enlisting on the stock

exchange. The probability value indicates that ownership of a bank and being listed

on the market are not independent of each other.
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Table 5

Ownership Status of Selected Banks

Ownership Listed Banks Unlisted Banks Total
Domestic-Private 1 2 3
Foreign 4 2 6
State-owned 2 0 2
Total 7 4 11
Pearson chi2(2)=11.7857 Pr=0.003

Source: Field Work, 2016

As discussed in the methodology of this study (Page 76 paragraph 3), the

categorisation of banks follows the Ghana Banking Survey classification. Hence

the study used six (6) foreign banks and five (5) local or domestic banks.

Banking Industry Operating Assets

Industry operating assets have doubled since 2009 having increased from

GH¢12.9b in 2009 to GH¢25.8b in 2012 and risen to GH¢34.2b in 2013. The

increase over that period was mainly due to growth in deposits and the rallying by

banks to meet the minimum capital requirement of the Bank of Ghana. However,

the composition of the operating assets has not changed significantly in the past

few years.
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INDUSTRY OPERATING ASSETS (GH¢bn)

2012
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Assets and Operating Operating
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Figure 2: Industry Operating Assets recorded in billions of Ghana Cedis

Source: Computed using data from PWC Banking Survey, Microsoft Excel

Figure 3 indicates that Net loans and advances is the highest and most
significant component of the industry operating assets throughout the five years
understudy. Followed by liquid assets and cash assets. This means that, the presence
of Net loans and advances in the banking industry is paramount in the efficient
performance and operations of this industry. From Figure 3, the proportion of Net
loans and advances to total earning assets only began to incline in 2012 after

reporting a decline in the past three years from 47% in 2009 to 41% in 2011.
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Composition Of Industry Operating Asset
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Figure 3: A clustered column showing the percentage composition of Industry

Operating Assets for the years 2009-2013

Source: Computed using data from PWC Banking Survey, Microsoft Excel

Market Share Analysis

The market concentration of the banking industry is analysed using the
share of industry deposits and share of industry advances as adopted by the Ghana

Banking Survey conducted yearly on licensed banks in Ghana.

As at the end of 2013, the total deposits in the banking industry was
GH¢26,336m as compared to the end of 2012 total deposits which was
GH¢20,700m. The market share of the industry’s deposits has not changed
significantly as products offered by banks are not entirely different to provide any

individual bank an advantage over the other banks. Banks have moved away from
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the use of extensive branch network to providing quality customer services to boost

their margin of deposits to the sector.

Ecobank Ghana Limited is recorded to have the largest share of industry
deposits, although they come forth in ranking of the largest network of branches
and agencies. The takeover of The Trust Bank by Ecobank Transnational and the
merger of the acquired institution with Ecobank Ghana at the end of 2011 pushed
the bank to rise to the first position of share of industry deposits as against GCB,

BBGL and SCB by 2012.

Total industry loans and advances increased from GH¢9.1b in 2011 to
GHC¢13.0b, a growth of 43% in 2012. In 2010, the growth in industry loans and
advances was 15% compared to a growth of 6% in 2009. Banks are gradually
softening their credit stance after a downward trend in loans and advances from

2009-2011.

Most of the banks maintained their relative market shares of industry loans
and advances by increasing or decreasing their market share by less than +/-0.5%.
EBG reinforced its position as the largest lender in the industry in 2012 by
increasing its market share by 1.2% and overtaking GCB in 2011. This follows the
merger with TTB which had a market share in 2011 of 4.1%. The industry’s loan
to deposit ratio increased from 57% in 2011 to 63% in 2012 confirming the renewed

appetite for lending. This follows a drop in the prior period.

Before the merging of TTB and EBG, GCB had the highest share of industry
advances and industry deposits in 2009 and 2010. Figure 4 presents the average of
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industry advances and deposits for the years 2009-2013. Aggressive lending by
CAL and SG-GH can be attributed to the focus of breaking into the 1st tier of

Ghana’s banks.

COMPOSITION OF INDUSTRY ADVANCES AND DEPOSITS
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Figure 4: Composition of Industry Advances and Deposits

Source: Computed using Microsoft Excel from PWC Banking Survey Data

As indicated in the Figure 4, the four top banks: Barclays, EBG, GCB and
SCB ranked highest in industry deposits and net loans and advances. As at 2013,
these banks controlled 38.90% of the market deposits, a fall from 43.30% in 20009.
Likewise, by 2013, 33.50% of industry deposits were held by these 1% tier banks,

as compared to 43.10% in 2009. The decline in both deposits and advances holdings
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of these banks resulted from the tightening of credit stance by banks from 2009-

2011.

Stochastic Production Frontier

The data were analysed using the different functional forms discussed in the
literature review, Cobb-Douglas and Translog Production Functions. Table 6
presents the estimates using both functional forms. The LR test confirms the choice

of the unrestricted Translog functional specification as being the more accurate one.

Table 6

Maximum Likelihood estimation of the Stochastic Production frontier Models

Variables Parameters Cobb-Douglas Translog
Constant Bo 342.749 509.741
In(Dep) B1 0.659*** 4.823***
In(FASss) B2 -.00857 -1.984
In(1EX) B3 0.276*** -4.132**
In(Dep)? P11 0.197**
In(FAss)? B2z 0.0923
In(IEx)? Bas 0.146**
In(Dep)*In(IEX) B3 -0.341***
In(FAss)*In(IEx) B23 0.365***
In(Dep)*In(FAss) Bi2 -0.368**
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Table 6 continued

Variance parameters

MU /mu 340.7268*** 494.9637***
ETA [eta .0001908* .0001116*
Sigma-squared (u) o4 0372969 .0438864
Sigma-squared (v) o%y 0252669 .0143199
Gamma (c%/c%+0%) Y 5961417 7539804
Log likelihood LLF 11.4142 23.3648

Note: *, ** *** denote significance at 10%, 5% and 1% respectively.

MU signifies the presence of inefficiency effects in the model and ETA
refers to time-varying inefficiency effects. The statistical significance of these two
terms indicates that inefficiency effects exist in the model, using either functional
forms. This study focuses on the result of the Translog Functional form due to its
flexibility and fewer restrictions as compared to the Cobb-Douglas Production

Functional form.

Table 6 presents the estimate and log likelihood figures of the Stochastic
Production frontier Model using the entire dataset that is, both listed and unlisted
sampled banks for the study. Thus, Table 6 gives the estimates derived from
regressing both listed and unlisted sampled banks. The estimates obtained here are
not relevant for the study. Rather, the log-likelihood figures are needed to conduct
the Likelihood Ratio Test. This test would guide the choice of either the Translog

or Cobb-Douglas function specification.
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Likelihood Ratio Test

The maximum likelihood estimates of the stochastic frontier model were
obtained from using both the Cobb-Douglas and Translog production function in
Table 6. The study then used the likelihood ratio to test if the Translog reduces to
Cobb-Douglas Production Function. In reference to the methodology, the log

likelihood ratio statistics were computed below:
LR=-2(LLFo-LLF1) = -2{In[L(Ho)]-In[L(H1)]}
LLFo=In[L(Ho)]= 11.4142

LLF:= In[L(H1)]= 23.3648

LR=23.9012

v6°= 12.592

At 6 degrees of freedom, the Chi-squared distribution table value at 95%
confidence level is 12.592. Since LR > yr?, where R is the number of restrictions,
we reject the null hypothesis (Ho) of restricted form, Cobb-Douglas function, and
accept the unrestricted functional form, Translog. Henceforth, the study uses the
Translog Production Function estimation technique in estimating the technical

efficiency levels of banks in Ghana, whether listed or unlisted.
Two-Step approach in estimating the efficiency scores

The two-step approach was used to estimate the Stochastic Production

Frontier and the technical efficiency model using the maximum likelihood translog
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estimation. In other to do a detailed comparison of efficiency on listed and unlisted
banks, this section analysed the efficiency estimates of these two groups of banks

separately. The first is to look at listed banks and the second, at unlisted banks.

The parameter estimates of the stochastic production function and the
technical efficiency model for listed banks are presented in Appendix C. The
Stochastic Production Frontier and technical efficiency estimates were realised
using the truncated-normal distribution option. A is the vector of unknown

parameters to be estimated, thus, the inefficiency effects.

Parameter estimates of stochastic production frontier and technical
efficiency models for unlisted banks using the maximum likelihood estimation
introduced by Battese and Coelli (1995) with a truncated normal distribution is
presented in the Appendix D. A simply t-test was then conducted on the means of

the efficiency estimates for any statistical difference between the means.

Table 7

Summary Descriptive of Technical Efficiencies for Listed and Unlisted Banks

Banks Average Standard Lowest Highest
Efficiency deviation Efficiency Efficiency

Listed 0.4774971  0.1139153 0.2229601 0.8668827
Unlisted 0.5884151  0.3426691 0.0864871 0.9883319

Source: Computed using STATA 13.1, 2016

Table 7 simply indicates the summary statistics of the efficiency scores of

listed banks and unlisted banks, when estimated separately, as done in Appendix C
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and Appendix D. The average efficiency level for listed and unlisted banks are
0.477 and 0.588 respectively, as presented in Table 7. According to the production
data collected, the average efficiency level of banks listed on the stock exchange is
approximately 48% whiles that of unlisted banks is 59%. An unlisted bank recorded
the highest efficiency at 98.8%. The highest efficiency for banks listed on the GSE
is recorded at 86.7% and lowest being 22.3%. These summary statistics, however,
do not indicate whether the differences in the average efficiencies between the
listed and unlisted banks statistically significant. In order to test for the statistical
significance of the difference in the two averages presented in Table 7, ANOVA

test is adopted and the result is presented in Table 8.

Test for Differences in Technical efficiency for Listed and Unlisted Banks

In accordance with the objectives of the study, the following tests was
conducted to determine the statistical significance of the difference in the average
technical efficiency of listed and unlisted banks. Analysis of Variance is first used
to test the significance of the difference in means of efficiency scores between
groups and the t test was used to determine the group which had the higher

efficiency on the average.
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Table 8

ANOVA Test for Difference in Mean Efficiency of Listed Banks and Unlisted Banks

Source SS df MS F Prob > F
Between groups .156581385 1 .156581385 3.11 0.0838
Within groups  2.67222846 53 .050419405

Total 2.82880984 54 .052385367

Source: Computed using STATA 13.1

The ANOVA test functions on the assumption of homogeneity in variance
of different samples. The results from the analysis of variance presented in Table 8
shows that between listed and unlisted banks, there is a statistically significant
difference in the means of the efficiency scores at a probability value of 10%. This
implies that there is a significant difference in the average efficiency of banks listed

on GSE and banks that are not listed.
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Table 9

Difference in Mean efficiency of Listed and Unlisted Banks Using Simple T-Test

Listed Obs Mean Std. Error  Std. Dev  95% Conf. Interval
Yes 35 A774971 0192552 1139153 .4383658 .5166283
No 20 5884151 .0766231 .3426691 .4280411 .7487892
Combined 55 5178309 .030862 2288785 .4559564 .5797054
Diff -.1109181 .0629406 -.237161 .0153249
Diff = mean(YES) - mean(No) t = -1.7623
Ho: diff=0 Degrees of freedom = 53
Hi: diff <0 Hi: diff #0 Hi: diff >0
Pr(T <t) =0.0419 Pr(|T| > |t[) = 0.0838 Pr(T >t) =0.9581

Source: Computed using STATA 13.1

The simple two-sample t--test conducted in Table 9 assumes equal
variances in the efficiency of listed and unlisted banks. The p-values from Table 9
indicate that the null hypothesis that the means are not different would be rejected
in favour of the alternative of Hi: diff < 0. Thus, the test statistic indicate that there
is a difference in means of efficiency between listed and unlisted banks.
Furthermore, the average efficiency of banks unlisted is statistically higher than the
average efficiency of listed banks. This indicates that the theoretical assumption
that companies listed on a stock market are more efficient than unlisted companies

is not valid at practical level.
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Table 10

Ranking Banks by Their Overall Average Efficiency

BANK Listed on GSE Yearsin Average Bank Overall

1=Listed Operation Efficiency Ranking

Stanbic 0 17 .8443083 1
Fidelity 0 10 .6040305 2
SG-GH 1 41 .6010147 3
Prudential 0 23 5709563 4
Ecobank 1 26 5097347 5
HFC 1 26 .5066415 6
Standard 1 120 4819664 7

Chartered Bank

UT Bank 1 21 4674002 8
CAL 1 26 4649379 9
GCB 1 63 310784 11

Source: Computed with STATA 13.1

Table 10 depicts the average technical efficiency of the sampled banks over the five

years under study. It also gives an overall ranking of the banks according to their
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average efficiency scores. According to Table 10, Stanbic Bank ranks first with an
average efficiency level of 84% and 60% for the second ranking bank, Fidelity.
These two banks, Stanbic and Fidelity Bank, are the youngest banks in the sample
and both do not have shares listed on the GSE. Barclays Bank and GCB Bank have
the lowest technical efficiency scores in this study. Note that, these two banks have
the largest banking operations network and have been operational in the country for
a long time, plus GCB is listed on GSE. This implies that being listed on the stock

market reduces the technical efficiency of the bank.

As indicated in Appendix B, Fidelity Bank and GCB Bank are both domestic banks
but over five decade difference in their ages. The significant difference in the
efficiency of these two banks can be attributed to either the 50 years difference in

the years of establishment or the fact that one is listed and the other is not listed.

Table 11 gives the estimated efficiency scores of all 11 banks used in this
study over the five years under-study. From the banks used in this study, HFC Bank
maintained the efficiency in its operations throughout the study period. Banks like
Fidelity and Barclays however showed a rather radical efficiency estimates. Thus,
the efficiency scores of these banks kept increasing and decreasing at irregular
trend. GCB Bank presented a continuous decrease in their technical efficiency
level. The relatively newly established banks like Stanbic Bank and Fidelity Bank

recorded high bank efficiency scores.
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Table 11

Year By Year, Bank By Bank Efficiency Scores for 2009 — 2013

BANK 2009 2010 2011 2012 2013

Barclays 9236137 4286256  .0864871 .0942659 .138835
CAL 3846387  .5083023  .3985938 .5264349 .5067199
Ecobank 5067143  .5065145 .50403 5067148 .5246996
Fidelity 9555315  .6029059  .8598546 .4185939 .1832668
GCB 5067143  .3166628 .2229601  .258666 .2489168
HFC 5067143 5067143  .5063422 .5067222 .5067143
Prudential 1723801 .3501279 7797682  .760184 7923211
SCB 5066604  .3435282  .5263258 .5800176 .4533002
SG-GH 5097925 4320755 ..6007421 .5955805 .8668827
Stanbic 9883319  .955065 332458  .9621085 .983578
UT Bank 5067141 4256919 4797579  .4804584 4443785

Source: Using the financial reports of the banks, computed with STATA 13.1
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Determinants of Technical Efficiency

The analysis done so far has focused on the Stochastic Frontier part of the
model and the presumably different efficiency estimates for listed banks and
unlisted banks. Thus, determining if being listed on the GSE influences the
efficiency level of banks. This section reports on the determinants of efficiency
estimated in the model with all the sampled banks. The negative or positive sign on
a parameter efficiencies indicate the directional relationship between the efficiency
effect variable and the technical efficiency level of the bank. A positive sign means
that increase in the exogenous variable will cause efficiency to increase and if the

sign is negative, efficiency will decrease.

The analysis have two dummy variables, ownership and listed. The dummy
variable for ownership categorizes banks into private or state owned and foreign
banks. The variable, age (measured in years), accounts for total number of years a
licensed bank has been operating in Ghana. The coefficients of the macroeconomic
variables; inflation, money supply and GDP, depict the directional impact of

Ghana’s economic growth on banks technical efficiency.

It should be noted that these results only provide a directional and statistical
significance of determinants of technical efficiency of banks. The marginal effects
of these parameters cannot be interpreted directly using the coefficients obtained in
Table 12 and Table 13. Rather using the coefficients and the mean values of the

efficiency variables, the marginal effects are estimated and discussed.
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The three groups of determinants of technical efficiency on banks discussed
in the methodology of this study are estimated in Table 12 and Table 13 to identify
the factors that determine technical efficiency for listed banks and unlisted banks

respectively.

Table 12 indicates that the bank specific factors that determine the technical
efficiency of banks listed on the GSE are ownership status of the bank, profitability
level, net interest income and volume of tangible assets. A bank’s share in industry
advances is statistically significant in determining the technical efficiency level of
listed banks. The volume of money supply in the economy is the only statistically
significant macroeconomic variable that influences the technical efficiency level of

listed banks.
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Table 12

Determinants of Technical Efficiency for Listed Banks

Efficiency Model Coefficients Standard Error
Ownership (1=Domestic) .0803193*** .0255546
Bank Size .3000009 4420902
Profitability 2.212957** .8665843
Liquidity ratio 0249552 1377858
Net Interest Income -9.98e-10*** 2.84e-10
Loan deposit ratio -.6086081 4559481
Loan intensity 9708346 8427469
Age .0006351 .0023526
Asset Tangibility 2.800413*** 7418464
Industry deposit 1.314724 1.581725
Industry advances 1.564028* .9507959
Inflation .0081461 .0058458
GDP .0006344 .0049343
Money Supply .0000236** 9.67e-06

Variance Parameters

Sigma-squared .0023889 .0006721
Gamma .0095934 1557755
Sigma_u2 .0000229 .0003756
Sigma_v2 .002366 .0005653

Note: *, **, *** denote significance at 10%, 5% and 1% respectively

Source: Computed using STATA 13.1

The positive coefficient of the categorical variable Ownership, indicates
that banks with majority of its shares owned by foreign parties are more technically

efficient than majority locally owned banks. This finding is follows that of Di Patti
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and Hardy (2005), Hauner and Peiris, (2008) and Berger, Hasan, and Klapper
(2004). Hauner and Peiris discovered in their research into bank efficiency for
Ugandan banks that domestic banks are less efficient as compared to foreign-owned
bank. However, this contradicts Frimpong (2010b). Frimpong summarized that
banks with majority domestic or local ownership are more efficient than banks with

majority foreign ownership.

The statistically significant direct relationship between profitability level of
the bank and its technical efficiency level in Table 12 is in line with the findings
from Huang and Song (2004). This indicates that listed banks that are profitable in
their operations are efficient in their intermediary functions in the financial market.
This follows the intuitive prior expectations of the study. As mentioned by Buchs
and Mathisen (2005), the non-competitive banking system in Ghana enables banks
to reap supernormal profits. Banks that list on the GSE are able to absorb this

abnormal profit in the market.

The net interest income variable is used as a proxy for measuring the
performance of the banks. The estimate of this variable shows that the performance
level of banks negatively influence the technical efficiency level of banks listed on

the GSE. This estimate contradicts the prior expectation of this study.

The size of the bank measured by the growth in total assets of the bank, is positively
related to the efficiency level of banks listed on the domestic stock exchange. Thus,

as the firm grows in its total assets, its technical efficiency improves. This is in line
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with Aikaeli, (2008), that small banks have higher technical efficiency scores as

compared to large domestic banks.

However, this relationship is not statistically significant, given credence to
the Gibrate Law (1931) that the size of the bank does not significantly influence the

efficiency of their operations.

The number of years that a bank operates has a weak positive impact on the
efficiency level of the bank. The impact of growing years of operation of a listed
bank in Ghana on its technical efficiency is statistically insignificant. As the number
of years a bank operates in the country increases, the efficiency level of their
production also increase year after year. However marginally, as a listed bank ages,

it becomes more efficient in performing its intermediary functions.

The asset tangibility of a bank determines the technical efficiency of banks
listed. Banks with high level of tangible assets have higher technical efficiency
scores as compared to low tangible assets. Liquidity ratio has a direct but
statistically insignificant relationship with the efficiency level of listed banks as
expected. A banking institution with more liquid asset to accommodate short term
liabilities would be more efficient in its operations. The positive but statistically
insignificant relationship between loan intensity and efficiency level indicated in
Table 12 follows the findings of Noor and Ahmad (2012). Thus, banks with a high

ratio of volume of loans to total asset are more efficient.

The market share of an individual bank highly influences the technical
efficiency level of the bank. Using the share of industry advances as a measure of
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market concentration, there is a significant direct relationship between market
concentration and technical efficiency level of listed banks. Increase in a bank’s
share in industry advances results in improvement of its efficiency level or fall in
its inefficiency level. Using a bank’s share of industry deposit as a measure, there
IS a positive relationship between the market share and the efficiency level. Thus, a
bank with high percentage of industry total deposit would be highly efficient. This
indicates that banks in this category that have high market concentration are more

efficient than other listed banks.

The inflation, money supply and real GDP have a direct relationship with
efficiency levels of listed banks. The estimates of the parameter on GDP follows
the prior expectation. Thus, banks are more efficient in a fast growing economy.
On the other hand, the inflation estimate goes contrary to the initial expectation
since it indicates that high inflation levels would result in higher efficiency level of
banks. However, money supply is the only macroeconomic variable that shows a
statistically significant effect on the efficiency level of listed banks. At a probability
level of 5%, increase in the volume of money pumped into the domestic economy
will cause the technical efficiency level of banks, whether listed or unlisted banks

to increase significantly.
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Table 13

Determinants of Technical Efficiency for Unlisted Banks

Efficiency Model Coefficients Standard Error
Ownership (1=Domestic) 042111 489531
Bank Size 51.19614** 24.01234
Profitability .1997838** 6.182837
Liquidity ratio 6.479667*** 1.261416
Net Interest Income 1.16e-08* 6.81e-09
Loan deposit ratio -93.07517** 42.44452
Loan intensity 107.6996** 51.47697
Age -.0029773 .0056004
Inflation .0878845** .0434962
GDP .1069746*** 0404751
Money Supply .0003105** .0001493
Industry deposit 76.20488** 36.70676
Industry advances -1.972822 11.53351
Asset Tangibility -86.88004** 35.13326
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Table 13 continued

Variance Parameters

Sigma-squared .0108701 .0064575
Gamma .0086335 4993043
Sigma_u2 .0000938 .0054748
Sigma_v2 .0107762 .0034067

Note: *, ** *** denote significance at 10%, 5% and 1% respectively Source:

Computed using STATA 13.1

Size of the bank, its profitability level, liquidity ratio, net interest income,
loan intensity, loan deposit ratio, industry deposits, inflation level, real GDP and
the level of money supply in the domestic economy are all statistically significant
in determining the technical efficiency level of banks not listed on the GSE. Table
13 shows the directional and statistical significance of the determinants of technical

efficiency in regards to unlisted banks in Ghana.

Bank size, profitability, loan intensity, loan deposit ratio, growth in total
deposits, industry deposits, real GDP, inflation and money supply have similar
directional relationship with technical efficiency of both listed and unlisted banks
in Ghana. Although real GDP and inflation are determinants of efficiency of listed
banks, their effect on listed bank efficiency is not statistically significant.

Determinants of efficiency for unlisted banks with opposing directional
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relationship compared to listed banks include years of operation, industry advances,
net interest income and asset tangibility. That is, increase in the volume of net
interest income will increase the efficiency of banks that are not listed but decrease

the efficiency of banks that are listed on the GSE.

The directional effect of ownership status on efficiency of banks shown in
Table 13 confirms the prior expectation that foreign banks are more efficient than
domestic-owned banks. This outcome indicates that regardless of whether a bank
is listed on the GSE or not, banks with majority of its shares owned by foreign

parties are more efficient than those having majority domestic ownership.

The volume of tangible assets for unlisted banks has a strong inverse
relationship with the technical efficiency level of these banks. Implying that,
unlisted banks that have high quantities of tangible assets are most likely to have
low efficiency level. As discussed in earlier in this study, Shah and Khan (2007)
and Hosono (2003) reported similar findings on the relationship between asset

tangibility and technical efficiency.

The number of years that a bank operates has a weak negative influence on
the efficiency level of the bank. As a bank operates, the efficiency level of their
production falls year after year. This implies that the relationship between age of a

bank and its efficiency is inverse.

The market share of a bank measured using the bank’s share of industry

deposit shows a significant negative relationship between the market share and the
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efficiency level. Thus, a bank with high percentage of industry total deposit would

be highly inefficient.

The results shown in Table 13 indicate that growth performance in the
Ghanaian economy significantly affect the efficiency of banks not listed on the
Ghana Stock Exchange. The macroeconomic indicators; inflation, real GDP and
money supply, are all statistically significant in determining the technical efficiency
of banks not listed on GSE. Indicating that the economic conditions of Ghana
influence the efficiency of banks not listed on the GSE more than it does for banks

listed.

Marginal Effects

As proposed by Battese and Coelli (1993), the quantification of the marginal
effects of these determinants of efficiency or inefficiency is possible by partial
differentiation of the technical efficiency predictor with respect to each variable in
the efficiency function. Table 14 presents results of partial differentiation of the
technical efficiency model, with respect to each of the efficiency variables,
evaluated at their mean values or with a value of one for dummy variables (Wilson

et al 2001, as cited by Dasmani 2007).
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Table 14

Marginal effects of the Determinants of Technical Efficiency for Listed Banks

Variables Change in TE

Ownership (1=Domestic owned ) 0.0438
Bank Size 6.2463
Profitability 0.08754

Liquidity ratio 0.01612

Net Interest income -0.11377

Loan deposit ratio -0.42776

Loan intensity 0.489867

Age 0.02298

Inflation 0.096743

GDP 0.00544

Money Supply 0.334817

Industry Deposit 0.079242
Industry Advances 0.09251

Asset tangibility 0.07724

Source: Computed using STATA 13.1

Table 14 shows that the technical efficiency of listed banks that are foreign
owned is approximately 4.4% higher than listed banks that are domestic owned.

Any marginal increase in the profit margin of listed banks would improve technical
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efficiency by 8.6%. The volume of tangible assets available to the bank is very

important to improving the efficiency level of listed banks.

According to Table 14, an additional unit of tangible asset procured by the
bank would increase its technical efficiency by 7.7%. A bank increasing its share
of industry advances marginally would improve its efficiency by 9.3%. The
marginal increase in technical efficiency for an extra Ghana Cedi released into the

economy is approximately 33.5%. This logic follows for the remaining variables.

Bank Size and Technical Efficiency

In order to ascertain the directional relationship between bank size and

technical efficiency, Figure 5 is constructed.

Relationship Between Size and Efficiency

22.5
22
21.5
21
20.5
20
19.5
19

18.5
Bank Bank Bank Bank Bank Bank Bank Bank Bank Bank Bank
1 2 3 4 5 6 7 8 9 10 11

—e—Average Bank Size  —e—Average Bank Efficiency

Figure 5: The Pattern of Average bank size and Technical Efficiency

Source: Computed Using Financial Data from 2009-2013
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Figure 5 depicts the pattern of correlation between average bank size and
average technical efficiency of banks. The line plot indicates that there is a positive

directional relationship between efficiency and size of firm.

Profitability and Ownership

To analyse the difference in profits between locally owned banks and
foreign banks, a t-test was conducted as seen in Table 15. The findings from Table
15 indicates that there is a highly significant difference in the profit levels of

domestic and foreign owned banks.

118

Digitized by UCC, Library



Table 15

Measuring Differences in Profit Based on Ownership status of a Bank

Ownerhip ~ Obs Mean

Std. Error

Std. Dev. 95% Confidence

Inter

1. Domestic 25 .0302882
2. Foreign 30  .0472858
combined 55 .0395597

diff -.016998

.0044126

.0040085

.0031571

.0059588

0220632 .021181 .0393955

0219555 .0390875 .0554841

0234133 .0332301 .0458892

-.0289494 .0050457

diff = mean(1. Domestic) — mean (2. Foreign)

t=-2.8525

Ho: diff=0 Degrees of freedom = 53
Hi: diff <0 Hi: diff £0 Hi: diff >0
Pr(T <t) =0.0031 Pr(|T| > |t[) = 0.0062 Pr(T > t) = 0.9969

Table 15 indicates that the profit margin of banks with majority ownership

belonging to foreign organisations are higher as compared to banks with majority

domestic ownership. This interpretation uses the probability value of 1%. This

means that at a significance level of 1% the average efficiency for foreign banks is

significantly higher than the average efficiency for domestic banks. Making foreign

banks more efficient than domestic banks.

Profitability and Listing

Banks listed on the GSE are noted to be more profitable than unlisted banks,

as measured by the earnings before interest and tax. Table 16 shows the results of
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a t- test on the average difference between the profit levels of banks listed on the

GSE and unlisted banks.

Table 16

Testing the Difference profit level for listed and unlisted Banks

Listed Obs Mean Std. Error  Std. Dev. 95% Confidence

Inter
Yes 35 0443743 .0035445 .0209694 .037171 .0515775
No 20 .0311341 .0057171 .0255677 .019168 .0431001

Combined 55 0395597 .0031571 .0234133 .0332301 .0458892

Diff .0132402 .00637 .0004636 .0260168
Diff = mean(Yes) - mean(No) t= 2.0785
Ho: diff=0 Degrees of freedom = 53
Hi: diff <0 Hi: diff #0 Hi: diff >0
Pr(T <t) =0.9787 Pr(|T| > [t]) = 0.0425 Pr(T >t) = 0.0213

The results from Table 16 indicate that listed banks are more profitable than
unlisted banks on the average. The profit level of listed banks exceed that of
unlisted banks on average. From Table 16, we fail to reject the hypothesis, Ha: diff
> 0 at a 5% significant level. Meaning, on the average listed banks are more
profitable than unlisted banks. This highlights the literature that listed banks are
more profitable than unlisted banks, even though they are less efficient than unlisted

banks. Indicating that efficiency does not necessarily mean profitability.
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Hypotheses Testing

Previously, a Likelihood Ratio Test was used to test the null hypothesis that
the Translog Stochastic Frontier Functional form reduces to Cobb-Douglas form.
The test statistic, Ho : Bij=0 and Ha: Bij #0, gives a likelihood ratio that makes the
Translog Model a much preferred and robust model. The Translog Model does not

reduce to a Cobb-Douglas Model.

Table 17

Hypotheses Tests for Model Specification and Statistical Assumptions

Null Hypothesis Likelihood Ratio df P-value Decision

test (LR)

Testing the null hypothesis that translog model can be reduced to Cobb-

Douglas model

Ho: By=0 47.3329 6 0.000 Reject Ho

Testing the specification of technical inefficiency model

Ho:y=00=01=...=813=0 80.3716 11 0.000 Reject Ho
Ho:y=0 32.4354 1 0.000 Reject Ho
Ho:60=02=....=013=0  47.9362 8 0.000 Reject Ho
Ho: p=0 7.1471 1 0.000 Reject Ho

Sources: Computed Using STATA 13.1
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Testing the model specification for technical inefficiency in Table 17, the
results show that both null hypotheses that the technical inefficiency effects are
absent and that inefficiency effects are not stochastic, as stated in the first two null
hypotheses, are rejected. In this case, it is can be said that inefficiencies are present
and they are stochastic. The third null hypothesis determines whether the variables
included in the inefficiency effects model have no effect on the level of technical
inefficiency. Ho: 80 = 61 = ... = 813 = 0, the null hypothesis is rejected confirming
that the joint effect of these variables on technical inefficiency is statistically
significant. The final null hypothesis explores the test that specifies that each bank
IS operating on the technically efficient frontier and that the systematic and random
technical efficiency in the inefficiency effects are zero. This is rejected in favour of

the presence of inefficiency effects.

Summary

This chapter indicate that banks listed on the GSE are no more efficient than
banks not listed on the stock market. However, the listed banks are more profitable
than unlisted banks. Also, the study discovered that foreign owned banks are more
efficient than domestic owned banks. The profit level, net interest income and
tangible assets are bank specific factors that affects both listed and unlisted banks.
The size of a bank positively influence bank efficiency, although it affects unlisted
banks more strongly than it does for listed banks. Increasing the share of industry
advances will improve the bank’s efficiency level. Ghana’s economic performance

was found to influence unlisted banks strongly.
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CHAPTER SIX

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction

This chapter summarizes the report and presents findings from the tables of
frontier estimates and marginal effects in chapter four. It makes policy

recommendations based on the findings and suggestions for further studies.

Summary

Banks provide liquidity, payments and safekeeping for depositors™ and
channel these funds into investment and working capital requirements. The

efficiency of Banks contribute to the rapid economic growth of a country.

The study adopted the intermediary approach and used net loans and
advances as output and as inputs; deposits, physical capital and interest expenses,
to estimate the technical efficiency levels of the banks for five (5) years. The
estimation technique used was the Maximum Likelihood Estimation with the two-
step Stochastic Production Frontier Model and the Translog functional form
specification. The efficiency estimates from the stochastic frontier modelling were

controlled for exogenous variables that determines bank technical efficiency.

The objective of the study to determine listing on GSE influence bank
efficiency was accomplished. The findings indicated that unlisted banks were more
technically efficient than listed banks. Thus, a policy recommendation of listing

firms on GSE solely for increasing its efficiency is unnecessary. However, it was
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proven that foreign owned banks have higher efficiency scores than state-owned
and domestic private owned banks. Also, the findings indicated that listed banks

are more profitable.

Findings from the study regarding determinants of technical efficiency of
banks proved that different factors determine the efficiency of listed banks and
unlisted banks. Ownership status, profit level, performance, asset tangibility, bank
share of industry advances and money supply were factors that significantly
determines the technical efficiency of banks listed on the GSE. Determinants of
technical efficiency for unlisted banks were bank size, profit level, liquidity ratio,
loan deposit ratio, loan intensity, bank share in industry deposit, asset tangibility,

inflation, GDP, money supply and net interest income.

Conclusions

The general objective of estimating the technical efficiency level of sampled
licensed banks, both listed and unlisted banks, in Ghana has been achieved. The
average efficiency score of listed banks is 47.74% and that of unlisted banks is
58.84%. The overall average technical efficiency of the industry efficiency is
approximately 51.78%. This means that the banking industry in Ghana can increase
the amount of loans and advances given to the public by 48% without increasing

the amount of inputs usage.

In comparing of the means of efficiency for the two groups, it was

concluded that listing on GSE does not improve the technical efficiency of a bank.

124

Digitized by UCC, Library



Rather, it increases the profit margin of the bank. Thus, the need to increase profit

level of banks should guide banks into listing on the stock market.

The results from the study indicate that factors like, profit level,
performance of the bank, asset tangibility and money supply are determinants of
banks regardless of the bank being listed or not. The bank size, liquidity ratio, loan
deposit ratio and loan intensity were found to only determine the technical
efficiency estimates of banks that are not listed on the GSE. Inflation and share of
industry advances positively influence efficiency estimates, whereas bank’s share
in industry deposit negatively affect efficiency. Foreign banks were found to be
better-off with a higher efficiency level as compared to domestic-owned banks,

either state-owned or private-owned.

The results from the study indicated that foreign banks that are listed on
GSE would have the highest profit level when ranked with foreign unlisted banks,
domestic listed and domestic unlisted banks. This is because on the average, listed
banks are more profitable than unlisted banks. Also, foreign banks are more
profitable than their domestic owned counterpart. Thus, a bank with majority of

foreign ownership and listed on the GSE would be most profitable.

The size of a bank is only relevant to the technical efficiency of unlisted
banks. The technical efficiency of banks that are listed on the GSE is not influenced

by the size of the bank.

The study indicated that the technical efficiency of unlisted banks largely
depends on the performance of the economy, measured by the macroeconomic
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indicators used in the study. Whereas the technical efficiency of listed banks is
determined by the level of money supply in the economy, efficiency of unlisted
banks is dependent on inflation, real GDP and money supply. This indicates that
listed banks are more independently efficient from Ghana’s economic performance

as compared to unlisted banks.

Recommendation

Given the empirical findings of the study, the following recommendations

are made for the attention of policy makers and managers of banks in Ghana.

Findings from this study provides evidence that banks that list shares on the
stock market are more profitable. Therefore, the study recommends the formulation
and implementation of policy for banks in Ghana to list their shares on the GSE to
increase the profit margin and provide the avenue for banks in capital generation.
Bank of Ghana is advised to take active role in encouraging firms in general to list

on the stock market.

Partnership with foreign organisations in owning state-owned banks is
recommended for the government. In order to improve the domestic bank’s
efficiency, the Government is advised to consider partnership with foreign
management. This is because the study confirmed that foreign owned banks are

more efficient than domestic owned banks.

The study proposes that Bank of Ghana formulates expansionary monetary

policy through reduction in the required reserves with the Central Bank for instance
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to increase the quantity of money in the economy. This will increase the technical

efficiency of all banks, both listed and unlisted banks.

Bank size was found to have a positive influence over bank efficiency
outcome. This means that banks that are not listed increases their technical
efficiency as they increase their total assets. Managers are advised to maintain large
quantities of liquid assets on the bank’s premises to satisfy customer’s demands for
either loans or personal account withdrawal. As it was discovered that banks with

high liquidity ratio are more efficient than banks with low liquidity.

Limitations of the study

The sample selection for this study was done on the availability of recorded
data and cooperation of bank authorities. Limiting the researcher from doing a
strictly random sampling of the unlisted banks. The annual financial reports of the
banks extracted from the websites of the banks did not have the full report, leading

to the omission of some suggested variables from the study.

Easily accessible and complete financial reports of financial institutions will allow
for a more comprehensive future study. We encountered financial constraints in the
course of this research considering the high cost of frequent trips to headquarters
of banks, use of internet and visit to libraries for information gathering, printing
and photocopying documents. The money allocated for Thesis from the Ghana
government is not sufficient to cover all the expenses that was incurred by the

researcher.
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Despite the above limitations, we believe this research has been a valuable
study because it has offered an original contribution to the knowledge on the
technical efficiency of banks in the Ghana and the factors that will cause it to

improve.

Suggestions for Further Study

Further research must focus on developing an appropriate frontier model
analysing efficiency of banks and embodying all components of the banking
industry including bank risk, portfolio at risk (PaR) and human capital variables
such as educational background, gender and age of the head manager of the bank.
Including these variables in the estimation of the stochastic frontier model would

result in improvements of the estimated efficiency scores.

Similarly, further research can extend this study by estimating not only
technical efficiency but cost efficiency and X-efficiency of licensed banks in
Ghana. Researchers can also incorporate analysis of efficiency levels and
profitability of foreign listed banks and domestic unlisted banks. Such study would

broaden the scope of analysis and include all 27 licensed banks in Ghana.
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APPENDICES

Appendix A

A line chart showing the trend of the intermediary inputs and output of banks

for 2009-2013
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Source: Computed using STATA 13.1
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Appendix B

Banks in existence during the 2009 Ghana Banking Survey.

Name of Bank Year of Incorporation Ownership | Branches

Agricultural Development Bank Ltd 1965 Local 51
Amalgamated Bank Limited 1997 Foreign 12
Barclays Bank Ghana Limited * 1917 Foreign 154
Bank of Baroda Ltd 2007 Foreign 1
BSIC Ghana Limited 2008 Foreign 1
CAL Bank Limited** 1990 Local 13
Ecobank Ghana Limited ** 1990 Foreign 44
Fidelity Bank Ghana Limited * 2006 Local 9
First Atlantic Merchant Bank Ltd 1994 Local 5
GCB Bank Limited ** 1953 Local 148
GT Bank (Ghana) Limited 2004 Foreign 9
HFC Bank Ghana Limited ** 1990 Local 17
Intercontinental Bank Limited 2006 Foreign 12
International Commercial Bank (Ghana) 1996 Foreign 12
Ltd
Merchant Bank (Ghana) Limited 1971 Local 15
National Investment Bank Ltd 1963 Local 27
Prudential Bank Limited * 1993 Local 9
Societe Generale Ghana Limited ** 1975 Foreign 29
Stanbic Bank Ghana Limited * 1999 Foreign 13
Standard Chartered Bank Ghana Ltd** 1896 Foreign 19
The Trust Bank Limited 1996 Local 17
UniBank Ghana Limited 1997 Local 12
United Bank of Africa (Ghana) Limited 2004 Foreign 16

147

Digitized by UCC, Library



Zenith Bank (Ghana) Limited 2005 Foreign 12

UT Bank Limited ** 1995 Local 9

*Sampled banks that are not listed on the Ghana Stock Exchange
**Sampled banks that have their shares listed on the Ghana Stock Exchange

Source: Ghana Banking Survey, 2009
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Appendix C

Parameter Estimates of Stochastic Production Frontier and Technical Inefficiency

Models for Listed Banks

Variables Parameters Coefficient Standard error
Stocahastic Production Frontier
Constant Bo -6.733091
In(Dep) B1 -4.556869** 2.200156
In(FAsS) B2 8.07363%* 3.210002
In(IEx) B3 -.6639022 1.40078
In(DEP)? Bi1 -.306472** 1242615
In(FAss)? B2z -.761028*** 1759394
In(IEX)? B33 -.010481 .0873632
In(Dep)In(FAss) B12 9310127%** 2007669
In(Dep)In(IEX) P13 .1010032 2013627
In(FAss)In(IEx) P23 -.0445272 1566384
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Table continued

Technical Inefficiency Model

Constant

Liquidity ratio

Own (1=Domestic-owned)

Profitability

Firm Size

Age

Asset tangibility

Industry deposits

Variance parameters

E(sigma_u)

sigma_v

Ln (likelihood)

do

o1

02

04

05

O6

07

d10

Ov

-29.59542
-118.5093* 69.87659
-12.27456** 5.840771
8.432427
31.21873*** 5.788831
-.88776* 5177855
-1.584759
-41.751
836943.4
.0704408*** .0104433
49.8800***

Note: *, **, *** denote significance at 10%, 5% and 1% respectively

Source: Computed using STATA 13.1
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Appendix D

Parameter estimates of stochastic production frontier and technical inefficiency

models for unlisted banks.

Variables Parameters Coefficient Standard error

Stocahastic Production Frontier

Constant Bo -82.88886 371.1167
In(Dep) B1 11.60217 76.44009
In(FAsS) B2 -1.45517 51.51312
In(IEx) B3 -1.095896

In(DEP)? Bt 1.750384 1.263742
In(FAss)? B2z -.80161 1.824065
In(IEX)? Bs3 2.038683 4.344966
In(Dep)In(FAss) Bi2 .008178 2.857255
In(Dep)In(IEX) P13 -4.768626 9.632192
In(FASss)In(IEX) B23 1.642798 3.098798

151

Digitized by UCC, Library



Table continued

Technical Inefficiency Model

Constant

Liquidity ratio

Own  (1=Domestic-

owned)

Profitability

Firm Size

Age

Asset tangibility

Industry deposits

Variance parameters

E(sigma_u)

sigma_v

Ln (likelihood)

do

01

02

04

05

06

07

010

-63.4024
40.74621* 21.24837
-11.07663*** .9324306
120.8689
-54.21064*** 1644926
1240787*** .0306161
8.323517 136.3352
-7.97931
557.837
0.096897
5.1085

Note: *, ** *** denote significance at 10%, 5% and 1% respectively

Source: Computed using STATA 13.1
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