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Central bank coordinated policies and bank
market power: an insight from the African
context

Daniel Ofori-Sasu?, Elikplimi Komla Agbloyor'*, Emmanuel Sarpong-Kumankoma® and
Joshua Yindenaba Abor!

Abstract: The paper examines the impact of central bank regulatory policies on
market power in Africa. The study presents a representative sample of 52 African
economies over the period 2006-2020. The study shows that the individual regu-
latory policies of the central bank (i.e. monetary and macro-prudential policies)
enhance banks’ market power. Also, it reveals that central bank regulatory policies
are better coordinated, as complements, in achieving greater market power of
banks in countries with strong central bank independence (CBI) framework.
However, the coordinated policies are substitutes in determining bank’s market
power in countries with weak CBI framework. The policy implication is that the right
policy mix of coordinated central bank regulatory policy framework is important in
determining an optimal outcome of bank’s market power in both an inclusive
central bank (monetary-prudential) policy targeting economies and an independent
policy targeting economies.

Subjects: Statistics for Business, Finance & Economics; Monetary Economics; International
Economics; Development Economics; Corporate Finance

Keywords: Monetary and Macro-prudential policies; Central bank independence and
market power

Subject: E3; E5; E61; G21; L10; L51; M21

1. Introduction

Despite considerable efforts over the past years to understand banks’ market power (Dadzie &
Ferrari, 2019; Rakshit & Bardhan, 2019; Wang et al,, 2022) and to assess the degree of impact of
various policies of economic institutions (governments and the central banks) on banks’ market
power (Brissimis et al., 2014; Delis, 2012), many questions remain unanswered. Specifically, the
literature has so far not fully empirically examined the coordinated impacts of regulatory policy
measures (i.e., monetary and macro-prudential policies) of the central bank on bank market power.
This is due in part to the varying nature of regulatory policies by central banks (Anginer et al., 2014,
2019; Idun et al., 2022; Ofori-Sasu et al., 2022; Stolz & Wedow, 2005) and the different business
conditions in which banks operate across different economies (Barczyk, 2018; Ofori-Sasu et al.,
2022; Saadaoui, 2014). This paper contributes to the literature by providing new evidence on the
impact of regulatory policies of the central bank on market power, particularly how monetary and
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macro-prudential policies independently and jointly (coordinated) influence market power in
different central bank independence (CBI) framework.

In most economies, the government and the central bank jointly set regulatory policies, to
maintain price and financial stability in the economy (Haidar, 2012; Lubis et al., 2019). Market
power, a measure of the ability of a firm to successfully raise and maintain price above the level
that would prevail under competition, is a key channel through which regulatory policy goals can
be achieved in the economy. The study is motivated by the fact that few large banks, called the
leaders, in the banking industry, may have an incentive to gain a strategic advantage over their
followers when there is a change in central banks’ policy, leading to a change in banks’ market
power. Over the years, in some countries, the banking sector is clearly an oligopoly (Dong et al.,
2021), in the sense that, a major policy change on the part of industry leaders is likely to have
immediate effects on the other firms (rivals) in the industry (Dong et al., 2021). In monopolistic
competition, banks may advance any quantity or output they wish at a prevailing interest rate. This
may give banks greater market power to operate. Thus, a change in the policy instrument may
lead to a change in banks’ market power. In view of that, the effect of regulatory policies on banks’
exercise of market power is critical for policymakers and scholars because it provides information
on how banks’ market power responds to changes in regulatory policies.

Consequently, monetary and macro-prudential policies of the central bank (i.e., regulatory policy
measures) are usually taken in response to developments in credit (output) and competitive
pricing behavior in the banking sector (Alter et al., 2018). According to Gruss and Sgherri (2009),
there is a tradeoff between prices (interest rate) and output (credit), so the goal of the central bank
is to keep prices as stable as possible, given this tradeoff. In this case, the market power
(percentage markup that is charged over marginal costs) of banks may change in response to
changes in central bank policies through deposits and lending channels of interest rates. For
instance, a monetary policy decision that tightens interest rates leads to an increase in the costs
of borrowing. This offers few larger banks an incentive to exercise greater market power in the
industry by shifting available credit to best borrowers at the high rate of interest that gives banks
good returns (Corbae & D’erasmo, 2021). Similarly, the tightening of macro-prudential policies by
the central bank implies that banks raise their capital reserves and buffers in order to reduce bank
competition and provide them the incentive to exercise greater market power (Scalco et al., 2019).
This implies that banks with more market power are less vulnerable to changes in monetary and
macro-prudential policies of the central bank.

To the best of our knowledge, we note that most of the research focuses on analyzing the
impact of policy instruments (monetary and macro-prudential measures) on bank loans (Auer &
Ongena, 2019; Camors & Peydro, 2014; Cubillas & Sudrez, 2018), risk-taking behavior of banks
(Borio & Zhu, 2008; Bruno & Shin, 2012; Tabak & Gomes, 2015); or the transmission of monetary
and macro-prudential policies (Duval et al., 2021), however, not directly on banks’ market power.
Moreover, these studies were situated on developed and emerging economies. Besides that, it
appears that the impact of individual policies of central banks on market power in Africa has been
less focused in the literature (Idun et al., 2022; Ofori-Sasu et al., 2022). For instance, a recent study
by Ofori-Sasu et al. (2022) provides evidence that monetary, macro-prudential and central bank
independence policies increase market power of banks in Africa, while Idun et al. (2022) show that
the emergence of credit information sharing institutions complements the effect of banks with
market power to channel monetary policy transmission into price stability and interest rate
stability in Africa. However, these studies were silent in examining the coordinated impact of
different regulatory policies of the central bank on banks’ market power in Africa. Additionally,
previous research has mostly used only one policy measure of the central bank (Claessens &
Laeven, 2004; Cubillas & Sudrez, 2018; Toolsema, 2004), which does not allow for the coordination
of various regulatory policies and how they influence banks’ market power. Further, empirical
research provides some evidence that different set of policy measures substitute or complement
each other (Becher & Frye, 2011) in maintaining price or financial stability, hence the need to
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examine whether regulatory policies (monetary and macro-prudential) of the central bank are
complements or substitutes to each other in affecting market power.

This paper provides novel contribution to the literature by examining the coordinated impacts of
regulatory policies of the central bank on banks’ market power. One measure of institutions that
plays a major role in determining the response of market power to central bank policies is the CBI
framework. CBI is the central bank’s capability of controlling monetary instruments (Bernhard,
2002: pp21). It reflects the central bank’s powers to formulate and execute monetary policy
(Warjiyo et al., 2019) and to promote price stability (Bodea and Higashijima, 2017). Thus, strong
CBI framework can be a signal to investors about the future course of policy that the central bank
is committed to following more credible regulatory policies that influence bank market power.
While several studies have investigated the role individual policies play in driving the market power
of banks (Delis, 2012; Wang et al,, 2022; Scalco et al, 2021;), none has concentrated on the
coordinated impact of regulatory policies of central banks on market power in different CBI
framework.

The primary purpose of this study is to fill this research gap and to make contributions to the
literature by first examining the empirical relationship between individual regulatory policies of
central banks and market power. It does this by employing two measures of regulatory policies of
central banks (see, Lubis et al., 2019; Ofori-Sasu et al., 2022), namely; monetary policy (Idun et al,,
2022; Usman & Garba, 2014) and macro-prudential policy (Scalco et al., 2019), and explaining how
they affect the market power of banks.

Secondly, it is interesting to establish the extent to which these policies are coordinated to
influence banks’ market power. A comprehensive framework of the central banks’ regulatory
policies is required to provide some guidance to policymakers as to how they might achieve
their monetary objectives as well as enhance pricing or output strategies through banks’ market
power. Moreover, it is not clear in the literature, whether monetary and macro-prudential policies
should substitute or complement each other in the coordination mechanism (Lubis et al., 2019) in
order to impact market power (see also, Nier & Kang, 2016; Ofori-Sasu et al., 2022). The study
contributes to literature by testing the coordination impact of central bank regulatory policies on
market power using marginal effects or plots and showing whether the coordination between the
central bank regulatory policies are complements or substitutes to each other in determining
market power.

Given that many governments in African countries come up with policy framework that gives
central banks some level of independence, there is the need to take into account the degree of
impact of the coordinated policies in different CBI framework. Hence, the study examines how
regulatory policies of central banks influence banks’ market power, whether they are substitutes or
complements to each other, in countries operating in stringent CBI framework and less stringent
CBI framework. This is relevant to policymakers since it helps them to decide on whether to target
monetary and macro-prudential policies simultaneously or focus independently on building one
policy within a country (see, Lubis et al., 2019) and within the different CBI setup.

Finally, Africa provides an interesting case study for this empirical experiment because scholars
and policymakers on the continent are now viewing coordinated policies of central banks, as an
important tool for stabilizing the banking system through market power of banks. In addition,
recent studies by Abor et al. (2022) and Idun et al. (2022), who focused on African countries, could
not apply different sets of coordinated central banks’ policy framework to the African context
because they were conducted in monetary targeting economies in Africa. Given the nature of
African’s banking market structure and its response to changes in central banks’ regulatory
policies, an examination of the influence of different regulatory policies in the determination of
banks’ market power cannot be downplayed. To the best of our knowledge, the African context has
not seen any empirical study that has attempted to examine the impact of coordinated regulatory
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policies of the central bank in determining banks’ market power. Therefore, this study makes novel
contribution to the literature by extracting information from the IMF financial statistics database
and Global Financial Development database of the World Bank, to examine the coordinated impact
of central bank regulatory policies on the market power of banks in Africa, based on marginal
effect and multiplicative analysis together with the marginal plot chart construction, which is
largely limited in empirical studies in the African setting.

The rest of the paper is divided into four sections. A brief literature review is included in section 2.
Section 3 is a discussion of the data and methodology. The empirical results are included in section
4, while section 5 presents the conclusion and implications of the study.

2. Literature review: theory, empirics and hypothesis development

Information gleaned from the literature indicates that banks’ market power is motivated by the
prospective benefits of a bank having a greater incentive to charge markup over its marginal cost.
In line with the structure-conduct-performance hypothesis, too much competition may be harmful
because it reduces margins and may foster excessive risk-taking. This view suggests that less
competition leads to greater market power, and this gives banks the ability to manipulate the price
in the market place by manipulating the level of supply, demand or both. Thus, banks that exercise
greater market power can adopt a better pricing strategy in the banking system (Caminal &
Matutes, 2002; Simpasa, 2013).

From the oligopolistic competition perspective, it is not possible to predict any unique pattern of
pricing behavior in the market (Freixas & Rochet, 2008; Klein, 1971). In this view, each bank tries to
remain independent and to get the maximum possible profit, and this may lead to conflicting
attitudes. Towards this end, banks act and react on the price-output movements of one another
which reflects a continuous element of uncertainty. Again, motivated by profit maximization, each
seller wishes to cooperate with his rivals to reduce or eliminate the element of uncertainty. All rival
banks come into agreement with regard to price-output changes. This shows a sort of monopoly
within oligopoly market. They recognize one seller as a leader at whose initiative all the other
sellers raise or lower the price. Thus, a major policy change by the leader will affect the followers in
the market. For instance, an increase in monetary policy rate (and interbank rate) will lead to an
increase in the optimal interest rates on loans and deposits (Freixas & Rochet, 2008; Klein, 1971),
causing other rival banks to follow same in the banking market.

Recent literature presents the importance of understanding market power and assess the policy
transmission efficiency through the deposit channel of market power (Drechsler et al., 2017) and
the lending channel of market power (Wang et al., 2020). Due to the nature of these channels,
central banks’ policy could have different effects on banks with different levels of market power,
and the bank market power may change in response to changes in central bank policy. In line with
the impact of regulatory policies on banks’ market power, monetary policy affects the competitive
behavior of banks through interest rates (Brissimis et al., 2014; Saadaoui, 2014). Haselmann and
Wachtel (2006) asserted that deregulation in developed countries aims to reduce market power,
increase competition and enhance efficiency, whereas in developing countries, stability is achieved
through the greater market power of banks. Chu and Zhang (2021) assert that high policy rates
adversely affect banks with less market power, causing smaller number of large banks to be
dominated in the banking market over time. Liu et al. (2021) explore that leaders in the industry
have an incentive to gain a strategic advantage over their followers when the markup is low,
leading to a rise in banks’ market power. Scalco et al. (2019) indicated that macro-prudential
policies to which the financial institutions are subject may affect banks market power; thus, they
found that macro-prudential measures reduce bank competition by increasing the market power
of banks. The study adds to the literature by investigating the individual effect of central bank
policies on the market power of banks. Dadzie and Ferrari (2019) showed that increasing macro-
prudential policies through stringent initial capital requirements by the central banks impose entry
barriers for foreign banks (Dadzie & Ferrari, 2019). This may restrict competition and allow existing
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banks to accumulate power, resulting in more prudent, and less risky behaviors (Saadaoui, 2014).
Moreover, higher macro-prudential policies are associated with higher fixed costs of running the
bank. This puts pressure on the banks to increase the rate of interest on household loans and
thereby resulting in greater market power of banks (Bolt & Tieman, 2004). There is, however, no
clear explanation as to how individual policies set by the central bank affect banks’ market power
independently. A recent study by Ofori-Sasu et al. (2022) provides evidence that monetary, macro-
prudential and central bank independence policies positively affect the market power of banks in
Africa, while Idun et al. (2022) show that the effect of banks with market power to channel
monetary policy transmission into price stability and interest rate stability is conditioned on the
emergence of credit information sharing institutions in Africa. Despite the extant literature on the
effect of a single measure of central bank policy on the market structure of banks, it is not clear
how banks’ market power can respond to different regulatory policies of the central bank. For this
reason, the current study formulates the following hypothesis:

Hy: Individual central bank regulatory polices are important determinants of banks’ market power.

The literature presents the design of the coordination impact of financial and economic policies
by the central banks, on market power. The coordinated impact of central bank policies on market
power has been ignored in the literature. However, the current study derives motivation from
previous works in the literature (Agénor & Pereira da Silva, 2012; Andries & Melnic, 2019; Becher &
Frye, 2011; Lubis et al., 2019). For instance, Lubis et al. (2019) provide a critical and systemic review
on the implementation of monetary and macro-prudential policies as a means of promoting price
stability in the financial system. They argue that monetary policy alone is not sufficient to maintain
macroeconomic and financial stability. Their conclusion thus indicates that macro-prudential
policies are needed to supplement monetary policy. In arguing for whether a more proactive
role is desirable, Agénor and Pereira da Silva (2012) investigate what monetary policy should
react to, to what extent it should be combined with macro-prudential regulation, and whether
existing models provide adequate benchmarks for studying how these policies interact. They found
that monetary policy is not a substitute to macro-prudential regulation, where it could, has
undesirable side effects if used as an exclusive policy instrument. From the application of the
gravity model, Becher and Frye (2011) provide support that regulation and governance are
complements and are consistent with the notion that regulators pressure firms to adopt effective
monitoring structures. According to Andries and Melnic (2019), central bank policies like monetary
and macro-prudential policies can complement each other in achieving macroeconomic and
financial stability. Following these arguments in the literature, regulatory policies may either act
as substitute or complement to each other in the determination of market power of banks. The
study adds to literature by showing how central bank regulatory policies are coordinated to impact
market power.

In the empirical literature, Wang et al. (2022) estimated a dynamic banking model in which
monetary policy affects imperfectly competitive banks’ funding costs. They show that banks
optimize the pass-through of their costs to borrowers and depositors, while facing capital and
reserve regulation. They provide evidence to support that bank’s market power explains much of
the transmission of monetary policy to borrowers, with an impact comparable to that of bank’s
capital relation. Further, Wang et al. (2022) show that when the federal fund rate falls below 0.9
percent, market power interacts with capital regulation to produce a reversal of the effect of
monetary policy. Duval et al. (2021) used the firm-level data for the U.S. and a large cross-
country firm-level dataset for 14 advanced economies to examine monetary policy transmission
of market power. They argued that the impact of a firm’s markup on its response to a monetary
policy shock is large enough to affect monetary policy transmission. They show that firms’
market power dampens the response of their output to monetary policy shocks. Scalco et al.
(2021) examined the effect of macro-prudential measures on market power. They show that

Page 5 of 23



Ofori-Sasu et al., Cogent Economics & Finance (2023), 11: 2196851 O‘ZK;' Cogent Py economics & ﬁ nance
https://doi.org/10.1080/23322039.2023.2196851

more competitive banking system hinges on macro-prudential measures. They found that the
effect of macro-prudential policy measures is to reduce bank competition by increasing the
market power of the banks. Nier and Kang (2016) explore the interaction between monetary
policy and macro-prudential policy and found that there are strong complementarities between
these policies, such that where both policies are used actively, their overall effectiveness is
enhanced relative to a world in which any one policy acts without the support of the other.
Oduor et al. (2017) studied capital requirement, bank competition and stability in Africa using
data from 167 banks in African countries. They found that increased regulatory capital improves
competitive pricing for foreign-owned banks in Africa. Agoraki et al. (2011) examined whether
regulations have an independent effect on bank risk-taking or whether their effect is passed
through the market power of banks. They applied data from the banking sector of some
European countries from 1998 to 2005. They empirically established that banks with market
power tend to reduce credit risk. Moreover, higher activity restrictions (regulations) in combina-
tion with more market power reduce credit risk. Although these studies have looked at the
market power response to different sets of regulatory framework in developed and developing
economies, it is not clear, whether different regulatory policies of the central bank should be
coordinated to yield desired results for banks’ market power, particularly in Africa—thus, the
current study attempts to fill this gap

Banks’ behavior in response to regulatory policies varies across different CBI frameworks. In the
literature, most of the works have shown the determinants of CBI in developed countries (Bernhard
& Leblang, 2002; Pistoresi et al., 2011). Although there is agreement regarding the possibility that
the determinants of CBI are different in developed and developing countries, the present study
allows us to test the impact of regulatory policies on market power in different CBI settings. One
way of achieving output-price stability is through CBL. In the presence of CBI, policymakers focus
on the long-term, and short-term bumps in inflation using interest rate hikes. An independent
central bank, as a major veto player, can contribute to having broad institutional stability and price
stability through banks’ market power. For that reason, countries with more independent central
banks tend to have greater influence on market power response to regulatory policies.

Based on this review, it is clear that research on the use of interactions between central bank
regulatory policies in explaining the market power of banks is still developing. This serves as a
motivation to examine the empirical relationship between central bank regulatory policies and
market power in Africa. Further, the coordinated impacts of different sets of central bank regula-
tory policies on banks’ market power in different CBI economies have empirically been ignored in
the literature. Therefore, the following hypothesis is formulated:

H,: The coordination of central bank regulatory policies is significant in determining banks’ market
power in different CBI framework.

3. Data and methodology

The study constructed a panel dataset for 52 African economies® from 2006 to 2020. The selection
of countries and study period is based on data availability. Following Akhter (2019), the model of
this present study is estimated using the three-stage least square (3SLS) estimation. The motiva-
tion and theoretical underpinning for adopting this approach is to control for potential endogeneity
in all regressors, reduce potential biases of the difference estimator in small samples and control
for cross-country differences. The 3SLS estimator recognizes the endogeneity of central bank
regulatory policy variables and market power, in a simultaneous equation framework. The 3SLS
further provides consistent estimates (Zellner & Theil, 1992). The residuals in our 3SLS model
produce a line of good fit.
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3.1. Model, measurements and data sources
First, the study examined the independent impact of individual regulatory policies of the central
bank on market power. The equation is specified as:

2 N
Market Power; = ¥ aCentral Bank Regulatory Policiesy + ¥, piXit + v + pe + €jt (1)
=1 k=1

where subscript j denotes cross-sectional dimension (country specifics), j=1, ..., M; and t denotes
the time series dimension (time specifics), t=1, ..., T.

ap :,represent the regression coefficients of three central bank regulatory policy variables; g:
k=1,...,N, are regression parameters for vector X (control variables) to be estimated,; 7 is the
country-fixed effect; and y; is the time-fixed effect; and ¢;is an idiosyncratic error term, which
controls for unit-specific residual in the model for the banks in the /' country at period t.

3.1.1. Dependent variable: market power

The dependent variable is market power, which is measured with the Lerner index. The Lerner
index is a measure of market power in the banking sector of each country. The Lerner index
represents the markup of price (interest rate) over the marginal cost a bank may charge its
customers, which indicates the market power of banks (Elzinga & Mills, 2011). Following Berger
et al. (2009) and Amidu and Wolfe (2013), the Lerner index is constructed as follows:

Pr,-t — MC,‘t

Lernerj; = Pr
it

(2)
where, Pr;; is the price of aggregated total assets of banks in country i at time t; and MC;; is the
marginal cost of producing an additional unit output, which can be derived based on a translog
cost function:

3 3 3
InCostjy = 1InQi +%InQ,-2t + 2 nellnWie + X O InQieInWje + Y SiInWy it InWi
k=1 k=1 k=1

3 5 2 3
+X i'InW,?t + Y nitrend® + 3 ciInWietrend + vInQitrend + A; + 9 + py (3)
i=1 k=1 i=3

The marginal cost is calculated for each bank aggregated at country level as:

Cost;t 3
MC,’t = Tt ﬁl +ﬁzInQ,‘t + Z @kIan,it + Vtrend,‘t (4)
i k=1

where, InCost;; is the natural logarithm of aggregated total cost (interest expense/payments) for
country i at time t; InQ; is the natural logarithm of aggregated bank output (total assets) for
country i at time t; InW,, k=1.3, is the natural logarithm of the k™ input price (input price=
deposit funds, price of labour and price of capital); trend* = technological progress of the various
years, computed as year dummies for the technological transfer or technological changes in the
banking sector across the years of a specific country; 4;=variance of individual bank aggregated at
country-level; ¥; = time variance error term; and p;= idiosyncratic error term.

Data on the Lerner index were obtained from the Global Financial Development Database. The

Lerner index is interpreted to mean that an index that has a higher value indicates greater market
power of banks and less competitive and vice versa.
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Following the works of Simpasa (2013) and Dong et al. (2021), banks generally have com-
bined, but not an individual, market power. According to Dong et al. (2021), if a few larger
banks’ market power changes in response to changes in central bank policies, all other banks
act and react to the policy changes of one another. This creates true competition as the other
banks react to the moves of the leaders. Therefore, we expect that changes in central bank
policies and other factors should influence the ability of banks to exercise a degree of market
power.

3.1.2. Impact of central bank regulatory policies on market power
From equation 1, the study decomposes central bank regulatory policy variables into two: (1)
Monetary policy and (2) Macro-prudential policy.

Monetary policy is measured as monetary policy rates of the central banks in Africa and data
was obtained from the International Financial Statistics of the International Monetary Fund (IMF).
Monetary policy rates range between 0 and 1 (i.e., 0% and 100%), with higher values indicating
tightening of the policy rates. The study expects a positive relationship between monetary policy
and market power. This suggests that countries with tight monetary policy rates may increase
market power of banks. This agrees with Wang et al. (2022) who argued that, under oligopoly
market condition, industry leaders may optimally choose how much of a rate increase to pass on
to borrowers (Wang et al., 2022) that would maximize possible profit. Again, Freixas and Rochet
(2008) indicated that an increase in monetary policy rates, which reflects an increase in the
interbank rates, leads to an increase in the optimal interest rates on loans and deposits, causing
banks to increase risk-taking by selecting best clients, which in turn leads to a rising market power
(Chu & Zhang, 2021). Therefore, an increase in monetary policy rates may increase market power
of industry leaders, while the rivals (or others) in the industry respond accordingly.

Macro-prudential policy is an aggregate index of 17 indicators of macro-prudential action. Data
were obtained from the iMaPP database constructed by Alam et al. (2019), integrating information
from major existing databases (i.e., the Global Macro-prudential policy instruments, IMF annual
macro-prudential policy survey and national sources from Alam et al,, 2019; Lim et al,, 2011,
2013). The importance of macro-prudential policy instruments is that it can overlap with other
policies (International Monetary Fund (IMF), 2017). The integrated macro-prudential policy data-
base provides dummy-type indices of country-level averages for 17 macro-prudential policy
instruments and their subcategories.? The indicator records tightening actions (+1), loosening
actions (1), and no change (0). The index varies between —1 and 1, with positive values (values
>0) indicating tightening or stringent policy action and negative values indicating loosening of the
policy action (Alam et al., 2019).

The study expects a positive relationship between macro-prudential policy and banks’ market
power. This suggests that an increase in macro-prudential policy leads to an increase in market
power. The central bank set macro-prudential policies to tame the risky behavior of banks. The
expected positive relationship means that tightening macro-prudential actions of central banks
offers banks in the banking industry the opportunity to lower risk, generate higher profits, and in
turn increase market power. Again, raising macro-prudential policy allows banks to raise more
capital in their buffers and reserves by shifting investments to best clients at higher rates that yield
more profits. This increases the markups and hence gives banks greater market power. This reveals
the importance of macro-prudential policy in strengthening the banks’ market power (S. Hansen et
al,, 2011; Silalahi, 2013).

3.1.3. Control variables

In equation 1, X (vector of control variables) includes deposit funds (ratio of deposits to total
assets); credit risk (ratio of nonperforming to gross loan); bank concentration (the ratio of asset of
the three largest commercial banks to total commercial banking assets in a country); foreign bank
entry (measured as dummy, 1=year of foreign bank entry, 0 otherwise); money supply (broad
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money (M2+) to GDP ratio); and inflation (consumer price index). Data on these control variables
were obtained from the World Bank Global Financial Development Database. The study also
controls for central bank independence (de jure central bank independence), regulatory quality
and business cycle. The study also obtained central bank independence from the IMF’s Central
Bank Law database and the CWN legal CBI index constructed from Garriga’s (2016) database. Data
on regulatory quality was obtained from the Global Financial Development Database of the World
Bank. In this study, the business cycle is measured as real GDP growth rate. Data on real GDP
growth rate was obtained from the Global Financial Development Database.

The study expects a positive impact of deposit funds on market power. This implies that banks
that mobilize more deposits may have more funds in their capital base, increase their market share
and concentration, hence, leading to greater market power. The study expects a negative impact
of credit risk on market power. Thus, higher credit risk exposures may endanger the intermediation
margins of banks and reduce market power. Another expectation is that of a positive impact
between concentration and market power. This means that a more concentrated banking system
increases market power through greater mark-ups. A negative impact between foreign bank entry
and market power is also expected. This implies that countries that allow free entry of foreign
banks may increase banking competition which may induce lower market power in the banking
market structure. The study expects a negative relationship between money supply and market
power. This shows that countries that increase money supply can lower interest rates to meet the
demand in the credit market; this leads to less market power of banks. The inflation rate is
expected to positively affect market power. This suggests that countries with high inflation rates
induce greater market power of banks.

As indicated earlier, the study controls for central bank independence and regulatory quality.
Central bank independence is an index capturing the central bank’s ability to formulate indepen-
dent policies; usually, policies that control monetary instruments, and limit the government’s
influence on the management of monetary policy by the central bank. It is a measure of de jure
central bank independence, which is based on a weighted aggregation of 16 legal indicators, using
the criteria and weights in the Cukierman, Webb and Neyapti (CWN) index. The index varies
between 0 and 1 (i.e., 0% and 100%), with larger values indicating greater level of central bank
independence or more independent central bank. It is expected that higher levels of central bank
independence will have a positive impact on the market power of banks. The independent function
of central banks allows them to monitor the opportunistic behavior of managers, control excessive
risk-taking behaviours and generate optimal returns. This requires that banks lower outputs (loans/
lending) while they increase prices (interest rates) to yield more returns, and thus, induces greater
banks’ market power. Therefore, a positive impact suggests that countries that allow the strict
independent function of central bank tend to increase market power of banks.

More so, regulatory quality captures perceptions of the ability of institutions (government and
central banks) to formulate and implement sound policies and regulations that permit and
promote private development. The study expects either a positive or negative relationship between
the regulatory quality and market power is expected. A positive relationship suggests that institu-
tions with strong regulatory quality fight for price stability through greater market power, whereas
a negative relationship suggests that institutions may drive competitive pricing policy by ensuring
that banks lower their interest rates in order to reduce markups and market power.

Business cycle is a cycle of fluctuations in the Gross Domestic Product (GDP) around its long-term
natural growth rate. In a business cycle, banks are driven differently, either counter-cyclically or
pro-cyclically. The study expects a positive relationship between business cycle and market power.
This implies that countries that increase their levels of business cycle tend to maintain their capital
buffers by increasing interest rates and thereby leading to greater market power of banks. This
agrees with Moudud-Ul-Huq (2019), who indicates that higher levels of economic activities (expan-
sionary phases) push more money into the banking sector and thus, increasing credit money and
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profits for banks. This gives industry leaders the incentive to exercise greater market power,
indicating a positive relationship between business cycle and market power.

3.1.4. Coordinated impact of central bank regulatory policies on market power

Following the recent argument of Agenor and Pereira da Silva (2012) and Lubis et al. (2019),
monetary and macro-prudential tools are set independently. Thus, close coordination between
monetary and macro-prudential policies needs to be enforced to influence market power. For this
reason, the study introduced an interaction term between monetary and macro-prudential policies
into the model. This was done to capture the coordination impact of the policy variables (see
equation 3). Thus, equation 2 is specified as follows:

Market Power;; = 21Monetary Policy;; + 2,Macroprudential Policyj,

N
+ 81(Monetary Policy + Macroprudential Policy); + ¥ piCjt + o} + 6r + pjt (5)
k=1

where, 1; and A,represent the coefficients of the linear terms of monetary policy and macro-
prudential policy, respectively; §;denotes the respective coefficients of the interaction terms (i.e.
coordination terms) between monetary policy and macro-prudential policy.

B, k=1, ..., N are the coefficients of the control variables (for vector C);
oj is the individual country effects; 6; is the time fixed effects and 4 is the composite error term.

From equation 5, the study is interested in understanding whether these policies complement or
substitute each other to affect market power in the coordination process. In assessing whether the
coordinated policies complement or substitute each other, the study follows the work by Compton
and Giedeman (2011) by considering the signs associated with the coefficients of the constitutive
terms (unconditional effect) and the interaction terms (see, Compton & Giedeman, 2011).
Furthermore, the study estimates the marginal effects to understand the true impact of the
coordinated policies on market power. Following Brambor et al. (2006), the study expects different
marginal impacts of the coordinated policies on market power.

3.1.5. Robustness checks

In line with differences in CBI frameworks across regions, the study conducts a robust exercise by
examining the coordinated impact of central bank regulatory policies on market power in countries
with stringent CBI and less stringent CBI framework. The study splits the dataset into countries
operating in stringent CBI framework and those operating in a less stringent CBI framework. In this
case, it was expected that the policies jointly enhance market power in a more stringent indepen-
dent central bank while they jointly reduce market power in a less stringent independent central
bank.

In equation 5, C is a vector of control variables. It is expected that there are similar results of the
relationship between the control variables and bank market power, as explained in equation 2.

3.2. Estimation techniques

The Three Stage Least Square (3SLS) was used for the specification models by selecting the robust
standard errors of under the estimator to correct for heteroskedasticity and autocorrelation. The
study controls for unobserved heterogeneity in terms of country-specific effects as well as unob-
served time fixed effects. Based on the above model, the study formed four structural equations
outside market power, with three endogenous variables and eight exogenous variables (controls).
The equations were identified based on the order conditions and rank conditions in order to
determine whether the parameters can be estimated from their reduced form.® Further, the
parameters of the model were estimated by a 3SLS to handle possible endogeneity. By following
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Greene (2003, pp. 413) and Iyoha (2004, pp.118-9), the study uses a system of equations to
control for endogeneity®. In addition to the variables employed for the study, the 3SLS simulta-
neous equation model produces estimates from a three-step process and helps to explicitly specify
the instruments within the system of equations. First, it develops instrumented values for all
endogenous variables; then obtains a consistent estimate for the covariance matrix in the equa-
tion disturbances, and finally, performs a GLS-type estimation using the covariance matrix. Two
instruments that are found in the literature to affect market power and regulatory reforms are
used: banking activity restrictions and financial freedom. Amidu and Wolfe (2013) and Schaeck and
Cihdk (2010) use similar instruments with a 2SLS estimator. Activity restrictions measures the
limits imposed on commercial banks to participate in the financial market. This measure varies
from 4 to 16 with higher scores indicating more restrictions. The financial freedom variable
provides an overall measure of the openness of the financial sector and the extent to which
financial institutions are free to operate their business. It ranges from 0 percent (lowest freedom)
to 100 percent (highest freedom). Data were obtained from the IMF database and the Global
Financial Development of the World Bank. For the purpose of the study, we report on the estimated
specify in our equations above. We check the validity of our instruments by using the Sargan
(1958) test which reports for overidentifying restriction measures. In this context, the overidentify-
ing restrictions are tested via the commonly employed J statistics of L. P. Hansen (1982). The N.
Hansen (1990) test is distributed as chi-square under the null that the instruments are valid. Thus,
the results as shown under the results (Tables 3-4) suggest that none of the reform measures
appears endogenous.

4. Empirical results
This section discusses the results obtained from empirical estimations. First, it presents the
summary statistics, followed by the correlation matrix and finally, the regression results.

4.1. Summary statistics and correlation matrix

Table 1 reveals the descriptive statistics. For instance, in Table 1, the average market power of
banks in our sample is 0.47, ranging from —4.383 to 9.665. In terms of regulatory policies of the
central bank, monetary policy rates recorded a mean of 8.54%, ranging between 0 and 1. Macro-
prudential policy action index recorded an average of 0.012. This suggests that the average macro-
prudential policy action in Africa is neutral (not far from 0) or the macro-prudential policy action
may not change across Africa, given a range from —1 (loosening policy action), 0 (no change in
policy action) and 1 (tightening policy action) in our sample.

The study does not report on the descriptive statistics because of space.

In general, the summary statistics do not show any evidence of outliers and the Shapiro Wilk
(SWILK) normality test indicates that the variables are normally distributed around their mean.
Table 2 reports the Pearson Correlation Coefficient matrix to check for possible multicollinearity
between the explanatory variables. From the matrix, there is no evidence of multicollinearity as
confirmed by the VIF below the threshold of 10 (see Table 2). The correlation only shows the
association between two explanatory variables without controlling for the effects of other
variables.

4.2. Regression results
This section shows the relationship between central bank regulatory policies and market power.
These are discussed as follows.

4.2.1. Impact of central bank regulatory policies on market power

The study examines the impact of individual central bank regulatory policies on market power.
From Table 3, the individual central bank regulatory policies were positively linked to market power
(see Models 1-3). For instance, in model 1, monetary policy is positively linked to market power.
This shows that contractionary monetary policy offers banks the incentive to increase the interest
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Table 1. Descriptive statistics

Variables Mean Std. Dev. Min Max
Market Power 0.474 1.712 -4.383 9.665
Monetary Policy . 0.0854 0.0568 0.0233 1
Macro-Prudential 0.012 0.143 -1 1
Policy

Deposit Funds 0.752 0.218 0.001 0.97
Credit Risk 0.0099 0.0074 0.0008 0.453
Concentration ' 0.5532 0.2769 0.28 1
Foreign Bank Entry 0.593 0.491 0 1
Money Supply 0.433 0.3879 0.261 1.13
Inflation ' 0.0774 0.063 -0.0241 0.4436
Central Bank 0.5806 0.1649 0.2456 1
Independence

Requlatory Quality -0.483 0.545 -1.66 0.853
Business Cycle 0.0738 0.0087 0.0553 0.0923
Instruments Used .

Banking activity 5.292 5571 4 9.
restrictions

Financial freedom 46.54 13.108 0 70

Note: Market Power is measured with the Lerner Index; Monetary Policy is the central bank policy rate of a country;
Macro-Prudential Policy Action Policy, an aggregate index of 17 indicators of macro-prudential action obtained from
the iMaPP database constructed by Alam et al. (2019); Deposit Funds (ratio of total deposit to total asset); credit risk
(ratio of nonperforming to gross loan); Credit Risk is the ratio of nonperforming to gross loan; Bank Concentration is
the industry asset concentration of banks, measured as the ratio of asset of the three largest commercial natural
logarithm of total bank assets; Foreign Bank Entry is a dummy variable (1 =year of foreign Bank entry, 0 otherwise);
Money Supply (broad money (M2+) to GDP ratio); Inflation (consumer price index); Central Bank Independence is a
measure of de jure central bank independence, which is based on a weighted aggregation of 16 legal indicators in
four categories regarding the tenure of the bank’s governor, policy formation, objectives and limitations on lending to
the government, using the criteria and weights in the Cukierman, Webb and Neyapti (CWN)); Regulatory Quality is an
index that captures the ability of government and central bank to formulate policies or regulations; Business cycle is
measured as real GDP growth rate. Activity restrictions measures the limits imposed on commercial banks to
participate in the financial market. This measure varies from 4 to 16 with higher scores indicating more restrictions.
The financial freedom variable provides an overall measure of the openness of the financial sector and the extent to
which financial institutions are free to operate their business. It ranges from 0 percent (lowest freedom) to 100
percent (highest freedom).

rate, reduce the possibility of default and increase their markups. This in turn gives banks greater
market power. Thus, an increase in the policy rate, which reflects an increase in price of a product
makes it more expensive in relation to other products. This makes banks shift to best clients, make
greater markups and thus, exercise greater degree of market power. For this reason, a tightening
of monetary policy (i.e. an increase in policy rates) leads to greater market power. This agrees with
the work by Dalla et al. (2013) who found that monetary policy increases banks’ interbank rates,
increases the optimal level of interest rates on loans and deposits, leading to greater market
power (Haldane et al., 2018) in the banking system.

In Model 2, macro-prudential policy has a positive and significant direct impact on market
power. This is true because the central bank sets macro-prudential policy to reduce the risk-taking
activities of banks. By so doing, the tightening of the policy action gives banks the power to raise
capital by simultaneously reducing outputs while increasing their prices (interest rates) in order to
yield more returns/markups. This leads to greater market power. This implies that countries that
increase their macro-prudential policy may induce greater market power. The study agrees with
the research of European Central Bank (ECB) (2020) that macro-prudential policy aims at achieving
price stability and eliminates the need for extremely low interest rates. Thus, countries that
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Table 3. Impact of Individual Central Bank Regulatory Policies on Market Power

Variables Model 1 Model 2 Model 3
Monetary Policy 0.144*** 0.0944***
(0.0059) (0.0047)
Macro-prudential Policy 0.0391*** 0.0153**
(0.0082) (0.0075)
Deposit Funds 0.0031*** 0.0012*** 0.0002**
(9.37e-05) (7.44e-05) (8.44e-05)
Credit Risk -0.00176 -0.0045* -0.0083***
(0.0035) (0.0025) (0.0021)
Concentration 0.0006*** 0.0005*** 0.001***
(0.0001) (8.53e-05) (9.79e-05)
Foreign Bank Entry -0.361*** -0.0532 -0.0139
(0.0782) (0.0573) (0.0499)
Money Supply -0.0009*** -0.0024*** -0.0010***
(0.0003) (0.0002) (0.0002)
Inflation Rate 0.0052 0.0325%** 0.0075**
(0.0049) (0.0035) (0.0035)
Central Bank 0.281%** 0.183*** 0.182%**
Independence
(0.00475) (0.0229) (0.0233)
Regulatory Quality -0.820*** —-0.395*** —0.404*+*
(0.0583) (0.0510) (0.0469)
Business Cycle 0.469*** 0.0900*** 0.309***
(0.0406) (0.0345) (0.0326)
Trend 0.0668*** -0.0253*** -0.0202**
(0.0120) (0.009) (0.0079)
Time Effect Yes Yes Yes
Country Effect Yes Yes Yes
Constant —4.686%** -0.577* —3.265***
(0.366) (0.310) (0.298)
Instruments
Banking Activity Yes Yes Yes
Restrictions
Financial Freedom Yes Yes Yes
Observations 676 676 676
R-squared 0.7411 0.5848 0.9107
Wald Chi? 761.09*** 514.56%** 627.96***
Sargan’s Test 13.77 12.65 0.195
P-value 0.131 0.179 0.207
Hansen’s Test 12.34 9.679 8.55
P-value 0.862 0.260 0.201

Note: Table 3 shows the impact of individual central bank regulatory policies (monetary policy (model 1) and macro-
prudential policy (model 2) on banks’ market power. The dependent variable is market power. Description of variables
is found below Tables 1 and 2. They are not reported here because of space. The regressions use instruments for the
central bank regulatory policy variables and the instruments are (1) banking activity restrictions, an index of regula-
tory restrictions on bank activity; and (2) financial freedom, which provides an overall measure of the openness of the
banking sector. The Sargan and Hansen Tests are reported for overidentifying restrictions of instrument exogeneity—
confirming that the instruments are valid. The parameters are estimated with the robust standard errors in parenth-

eses: *** p<0.01, ** p<0.05, * p<0.1
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increase the level of macro-prudential policies are able to enforce price (interest rate) stability in
the banking system, leading to greater market power.

4.2.2. Control variables

In terms of the controls, the study finds a positive relationship between deposit funds and bank
market power (Models 1-3). This shows that banks with greater deposit base are able to exercise
greater market power. Credit risk was negatively and significantly linked to bank market power.
This is because higher levels of non-performing loans (credit risk exposures) tend to negatively
impact banks’ margins, leading to lower market power. The study found a positive relationship
between bank concentration and bank market power (Model 1-3). This is because a concentrated
banking system may lead to greater market power (Shehzad et al,, 2009). Foreign bank entry
negatively impact market power. Foreign bank entry increases competition, which in turn lowers
banks’ incentives to exercise market power. Money supply has a negative impact on market power
(Models 1-3). This suggests that banks are able to increase market power when there is lower
money supply. Inflation has positive effect on market power (Model 1-3). Central Bank
Independence has a positive and significant effect on market power. This shows that countries
that instill more independent function of the central bank tend to increase the market power of
banks. This is because, reforms that strengthens the independent function of central bank ensure
discipline in the banking system and therefore central bank independence induces greater market
power in the banking market. Regulatory quality reduces market power of banks (Models 1-3). It is
observed that the business cycle has a positive impact on market power (Model 1-3). This shows
that an increase in average levels of business cycle increases market power of banks, implying that
banks have a greater incentive to exercise market power in a growing business environment.

During average levels of business cycle, economic agents, may supply more funds to the
financial sector and may demand higher interests (Saadaoui, 2014). This forces banks to identify
investment and credit opportunities that may give them greater returns and markups, resulting in
greater market power.

4.2.3. Coordination impact of central bank regulatory policies on market power

In this section, the study argues that the impact of the individual regulatory policies alone is not
conclusive in the determination of market power. The study shows that the policies are coordi-
nated in the determination process of market power. First, the study introduces the interaction
terms between the individual central bank regulatory policies and then tests whether they are
complements or substitutes. For instance, from Table 4, monetary policy has a positive coefficient
(Model 4) while the coefficient of the interaction term between monetary policy and macro-
prudential policy actions is positive (Model 4). This suggests that monetary policy and macro-
prudential policy action are complements in the determination of banks’ market power. This
agrees with the work by Nier and Kang (2016) who explored the interactions between monetary
policy and macro-prudential policy and found that these policies are complements. They argued
that monetary policy and macro-prudential policy pursue different primary objectives—price (and
output) stability for monetary policy and financial stability for macro-prudential policy.
Nonetheless, the conduct of each policy can have “side effects” on the objective of the other.
They show that in the presence of such side effects, effective monetary and macro-prudential
policies complement each other, yielding superior outcomes to a world where monetary policy—or
macro-prudential policy—is pursued on its own and in the absence of the other policy. Drawing
from the work of Nier and Kang (2016), the study provides evidence to support that monetary
policy and macro-prudential policy action are complements in shaping the market power of banks.

Consistent with Brambor et al. (2006), there is the need to examine the marginal effect of the
coordinated policies. In terms of marginal plots, monetary policy increases market power when
macro-prudential policy tightens (see Figure 1). In practice, there is no single tool that influences
all financial behavior or price-output behavior consistently, a variety of tools are needed. Therefore,
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Table 4. Impact of Coordinated Central Bank Regulatory Policies on Market Power

Countries in weak CBI

Countries in stringent CBI

Variables Coordination impact framework framework
VARIABLES Model & Model 5 Model 6
Monetary Policy 0.115*** 0.0198*** 0.0593***
(0.0143) (0.0015) (0.0093)
Macro-prudential Policy 0.0554*** -0.0045 -0.0588***
(0.0159) (0.0170) (0.0089)
Monetary Policy*Macro- 0.0042** -0.004** 0.0035***
prudential Policy
(0.0019) (0.0017) (0.00126)
Deposit Funds 0.0013*** 0.0039*** 0.001***
(7.66e-05) (6.97e-05) (6.41e-05)
Credit Risk -0.0044* —-0.0335*** —-0.0052***
(0.0024) (0.0025) (0.0013)
Concentration 0.0004*** 0.0027*** 0.0008***
(8.65e-05) (7.24e-05) (6.70e-05)
Foreign Bank Entry 0.0627 -0.308*** -0.0977***
(0.0560) (0.0513) (0.0309)
Money Supply -0.0021*** -0.0018*** —-0.0022***
(0.0002) (0.0002) (0.0002)
Inflation Rate -0.0002 0.0155*** 0.0044*
(0.0039) (0.00325) (0.00266)
Central Bank Independence 0.182***
(0.0234)
Regulatory Quality -0.468*** -0.416*** -0.176***
(0.0541) (0.0481) (0.0229)
Business Cycle 0.171*** -0.122** 0.175***
(0.0371) (0.0515) (0.0277)
trend -0.0138 —0.0621*** 0.0227***
(0.009) (0.0094) (0.0049)
Time Effect Yes Yes Yes
Country Effect Yes Yes Yes
Constant —-1.937*** 1.496*** -0.215***
(0.323) (0.171) (0.0771)
Instruments
Banking Activity Restrictions Yes Yes Yes
Financial Freedom Yes Yes Yes
Observations 676 321 353
R-squared 0.6599 0.9637 0.7308
Wald Chi? 886.56*** 5339.06*** 616.21***
Marginal Effect 0.1151*** 0.0197*** 0.0593***
Diagnostics
Sargan’s Test 51.36 10.07 2.502
P-value 0.491 0.347 0.286
Hansen’s Test 18.72 7.426 8.24
P-value 0.149 0.206 0.221

Note: Table 5 shows the coordination impact (interaction effect) of central bank regulatory policies on market power. The
dependent variable is market power. CBI: de jure central bank independence. Weak CBI framework are countries strictly below
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Figure 1. Marginal Plots:
Coordinated Impact of
Monetary and Macro-prudential
Policies on Market Power.

Note: Figure 1 shows market
power (Lerner index) on the y-
axis. The x-axis shows monetary
policy variable. The schedules
show the level at which macro-
prudential influence the positive
effect of monetary policy on
market power (Figure 1).
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the implication from the results means that additional macro-prudential tools will be helpful in
complementing monetary policy in order to yield an optimal bank’s market power.

In general, our results are close to the empirical studies by Greenwood-Nimmo and Tarassow
(2016) who argue that when monetary policy is used alongside various policies, the financial
fragility may diminish in the short run. Therefore, the right policy mix between monetary and
macro-prudential policies is important in explaining market power within a coordination mechan-
ism of central bank regulatory policies.

4.2.4. Robustness check: coordinated impact in different CBI framework

Policy independence reflects the central bank’s power to formulate and execute monetary policy
and to restrict government’s influence on central bank’s management of monetary instruments.
This includes the central bank’s ability to set the goals and/or choose the instruments of monetary
and prudential instruments. Given that central bank’s regulatory designs vary across these dimen-
sions, resulting in different levels of CBI, the study computes the marginal effects of the coordi-
nated policies in different CBI settings (see Table 4). The interpretations were based on the
marginal effect estimations and marginal plots as demonstrated by Brambor et al. (2006).

In model 4, we control for CBI, and observe that monetary and macro-prudential policies are
complements to each other in enhancing market power.

In model 5, the marginal effect of monetary policy on market power is less positive in countries
with weak independent central bank compared to those with stringent independent central bank
(Model 5 vs. Model 6). This implies that countries with government inference (weak CBI framework)
tend to reduce market power through the coordination of monetary and macro-prudential policies
while those stringent CBI framework are able to increase market power through the coordination

the average de jure central bank independence index, and Stringent CBI framework are those equal or above the average de

jure central bank independence index. The regressions use instruments for the central bank regulatory policy variables and
the instruments are (1) banking activity restrictions, an index of regulatory restrictions on bank activity; and (2) financial
freedom, which provides an overall measure of the openness of the banking sector. The Sargan and Hansen Tests are
reported for overidentifying restrictions of instrument exogeneity—confirming that the instruments are valid. The para-
meters are estimated with the robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1
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Figure 2. Marginal Plots of the
Coordination of Monetary and
Macro-prudential in Different

CBI Framework.

Note: Market power is on the y-
axis while the individual policies
are on the x-axis. Steep line
denotes marginal impacts of
the coordination in the
Stringent CBI framework while
the flat line denotes impacts of
the coordination in the Weak
CBI framework.
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of monetary and macro-prudential policy. Figure 2 shows that the coordinated impacts of the
monetary and macro-prudential policies increase market power relatively more in the stringent
CBI framework compared to the weak CBI framework.

The results in Models 5 clearly show that the monetary and macro-prudential policies are
substitutes to each other in determining bank’s market power in countries with weak CBI frame-
work. However, the monetary and macro-prudential policies are complements to each other in the
determination of bank’s market power in a more independent central bank framework. It can be
deduced that CBI is the central bank’s capability of controlling monetary instruments and improv-
ing price and financial stability. This induces a positive impact on market power when the policies
are coordinated; thus, a complementarity effect is necessary in a more independent central bank
framework. However, a weak CBI framework supports the idea that coordinated policies are
substitutes in the determination of market power.

5. Conclusion and policy implications

The study examines the impact of central bank regulatory policies on market power of banks. The
study provides novel contribution to the literature by testing the coordinated impact of central
bank regulatory policies on market power of banks. The study found that monetary and macro-
prudential have a positive and significant impact on market power. The study found that monetary
and macro-prudential policies of the central bank are better coordinated in increasing banks’
market power. It was observed that the extent of the marginal effect of the policies depended
on the substitutability and complementarity of the coordinated policies. In view of that, the study
provides evidence that monetary policy and macro-prudential policy action are complements in
shaping the market power of banks. The study found that monetary and macro-prudential policies
increase market power when they are coordinated in countries with a strong independent central
bank framework but they decrease market power when they are coordinated in a weak CBI
framework. The study clearly shows that the regulatory policies are complements to each other
in determining bank’s market power in countries with a stringent CBI framework while they are
substitutes in determining bank’s market power in countries with a weak CBI framework.

The policy implication is that additional macro-prudential tools will be helpful in complementing

monetary policy in order to yield an optimal bank’s market power. Therefore, policymakers and
requlators should provide the right policy mix of monetary and macro-prudential policies to
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determine an optimal outcome of bank’s market power in Africa and other regions in the world.
Further, there is a wake-up call for countries with weak CBI framework to strengthen their
regulatory policy frameworks through a coordination mechanism that enhance banks’ market
power. Such a step will enable them better strategize through a coordination process in order to
target optimal market power of banks. Finally, policymakers and regulators should put forward a
careful assessment and comprehensive determination of banks’ market power through a coordi-
nated central bank regulatory policy framework that can synthesize the desired outcome or
optimal level of bank’s market power in both an inclusive central bank (monetary-prudential)
policy targeting economies and an independent central bank policy targeting economies.
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Appendix
Appendix I

Application of the Use of the 3SLS: Equation 1
In estimating the equation for the 3SLS, the study forms a number of equations which satisfy both the ORDER
condition (the necessary condition) and the RANK condition (the necessary and sufficient condition of
identification.
According to Greene (2003: 392), the ORDER condition of identification for an equation is that the number of
exogenous variables excluded from the equation be greater than or equal to the number of endogenous
variables included in the same equation.
According to Greene (2003: 392), the RANK condition imposes a restriction on a sub-matrix of the reduced-
form coefficient matrix in order to ensure that there is exactly one solution for the structural parameters given
the reduced-form parameters. To proceed, the study first arranges the structural parameters in a table and
examines the sub-matrices one by one. The study forms a sub-matrix of the structural coefficients in the other
equations on variables that are excluded from the equation and the study checks if all the elements of any
column or row are all zero. Such a result indicates that the equation is not identified. On the contrary, if there
are no columns or rows consisting of only zeros, it is concluded that the equation is identified. Therefore, the
specified equations in the study (equations 5 and equations 6) are identified. They all satisfy the ORDER
condition (the necessary condition) of identification. Each of the equations employed is over-identified. They
also satisfy the RANK condition (the necessary and sufficient condition) of identification. Since all the equations
are over-identified, the 3SLS is suitable. The study reports on the 3SLS, because the 3SLS estimator is a systems
estimator, it is presumptively superior in terms of efficiency to the 2SLS estimator, at least asymptotically (see
Greene, 2003: 413; Iyoha, 2004: 118-9).

ereturn list

scalars:
e(rank) =12
e(df m)=11

e(chi2) =386.8009261261271
e(p) =3.86917547959%e-76
e(sigma_u)=0
e(sigma_e) =.5880967529576227
e(sigma) =.5880967529576227

e(rho)=0
e(rmse) =.6006624530249924
e(N)=192
e(Tbar) =28.6786389680177
e(Tcon)=0
e(N_g)=6
e(g_min)=21
e(g_avg) =32
e(g_max) =47
e(that_min)=0
e(that_5)=0
e(that_50)=0
e(that_95)=0
e(r2_w)=.6911679329382696

e(r2_b)=.8986483998314698
e(r2_o)=.6824281829773407
e(thta_max) =0
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Appendix II. List of Countries

Algeria Comoros Gambia, The Mali Senegal Zambia
Angola Congo, Dem. Rep. | Ghana . Mauritania Seychelles Zimbabwe
Benin Congo, Rep. Guinea Mauritius Sierra Leone
Botswana Cote d’'lIvoire Guinea-Bissau . Morocco Somalia
Burkina Faso Djibouti Kenya Mozambique South Africa
Burundi Dominican Lesotho Namibia South Sudan
Republic
Cameroon Egypt, Arab Rep. | Liberia . Niger Sudan
Cape Verde Equatorial Guinea | Libya Nigeria Tanzania
Central African Ethiopia Madagascar Rwanda Togo
Republic
Chad Gabon Malawi . Sao Tome and Uganda
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