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1. INTRODUCTION

Most African countries are highly dependent on primary products and mineral
resources, which makes them different from other countries due to the
phenomenon of Dutch disease – where by other sectors like manufacturing are
negatively affected mostly because of the appreciation of the local currency which
makes exports less competitive (Mulwa, 2017), among other challenges. The poor
institutional quality in the region has also been identified as a distinct factor that
causes variation in the size and nature of macroeconomic variables. This paper
investigates how to ensure sustainable development of the financial sector while
paying special attention to inflation in sub-Saharan Africa (SSA). This is
particularly needed because, compared to the rest of the world, the banking
system provides less credit to firms (IMF, 2016; AfDB, 2013). This paper therefore
determines the acceptable inflation level that would enable the development of
the ailing SSA financial sector and ensure sustainable economic development.
Financial development has been categorised into financial institutions and
financial markets (Sahay et al., 2015). The categories are further sub-divided into
depth, access, and efficiency. Due to data limitation for countries in SSA this
study only deals with the depth element of the financial institution category. The
depth category measures the size and liquidity of the market and encompasses
private credit, pension fund assets, mutual funds, and life and non-life insurance
premiums, all as a share of GDP. These indicators of financial depth are a good
proxy for financial development because the financial stability of most economies
strongly depends on them (Sahay et al., 2015).
Paramount in the literature is notable evidence of the expediting effect of
financial development on economic growth through credit creation, which
allocates resources to the most productive sectors of the economy (Levine et al.,
2000; King & Levine, 1993; Schumpeter, 1982; Modigliani & Miller, 1963). Sahay
et al. (2015) also acknowledge that financial development promotes financial
stability, which reduces the impact of shocks. As such, the development of the
financial sector has a direct impact on economic growth. On the other hand, a
direct and negative relationship between inflation, financial development, and
growth has been linked to the unfavourable economic environment created by
high inflation, which reduces investor confidence and leads to reduced financial
savings and lower rates of credit creation, and hence to stagnant or declining
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economic growth (Ndoricimpa, 2017; Kremer et al., 2013; Leshoro, 2012).
Inflation also affects growth through its influence on financial development
(Ehigiamusoe et al., 2018; Huang et al., 2010; Rousseau & Wachtel, 2002).
The mechanism through which inflation affects financial development is linked
to credit market friction in the financial markets. A rise in inflation drives down
the real rate of return from the financial markets, leading to credit rationing. This
leads to fewer loan disbursements, ineffective resource allocation, and reduced
capital investment (Huybens & Smith, 1999). Long-run economic performance
and financial sector development can both be negatively affected by the decline
in capital formation. On the other hand, lower inflation rates can positively drive
development in both the real and financial sectors. This can be supported by the
existence of a short-run Philips curve, implying that productivity is associated
with a rise in prices emanating from the demand side (demand-pull inflation).
This type of inflation is closely linked to the demand for factors of production
and consumption demand, which push up prices. During a boom, particularly in
the less industrialised SSA economies, brisk business in the economy can also
spur the demand for financial services, pushing up their prices as well. Thus, there
could simultaneously be a rise in general commodity prices, in increased
productivity, and in financial sector development, implying a positive
relationship between inflation and financial development.
Taking heed of how critical financial sector development could be for
development purposes, its connection with inflation in SSA is worth examining.
From this perspective, this paper aims to determine the average level of the
inflation threshold for financial development in SSA. In contrast to a parallel
study by Bandura (2022), which uses the same dataset to determine the indirect
impact of inflation on growth via financial development in SSA, this paper
determines the direct relationship between inflation and finance in the region.
This is particularly important given that the region exhibits a low level of financial
sector development as well as relatively high inflation compared to other regions
(see Figure 1). Therefore, there is a need for tailor-made policy guidance. The
paper considers a sample period associated with a host of external shocks, which
include the 2008 global financial crisis, unstable exchange rates, and volatile
commodity prices, which have influenced macroeconomic behaviour. The paper
also goes an extra mile by considering a robust methodological approach at the
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frontier of the discipline: the dynamic panel threshold technique suggested by Seo
et al. (2019) and Seo and Shin (2016), which considers the threshold to be
endogenously determined along with other possible endogenous explanatory
variables. In our model specification, inflation is endogenously determined in the
model specification with other macroeconomic variables, justifying the need to
use this approach in order to ensure the most effective results.
The remainder of this paper begins with some stylised facts on the inflation and
financial development in Section 2, followed by a literature review in section 3.
Section 4 provides the methodology and data. Sections 5 and 6 present the results
and study conclusion, respectively.
2. INFLATION AND FINANCIAL DEVELOPMENT: STYLISED FACTS

Figure 1 shows regional average levels of inflation and financial development over
the period 2000–2016. The SSA exhibits the least-developed financial sector (with
the exception of low-income countries) as reflected by the credit-to-the-privatesector ratio, deposit money bank assets as a ratio of gross domestic product
(GDP), and liquidity liability as a ratio of GDP. This implies a fragile financial
system in SSA, which is worrying, as it can lead to destructive economic
consequences for the progress of the region. SSA also had the highest level of
inflation, measured by annual growth in the consumer price index (CPI). This
implies high economic risk, which scares away potential investment and deters
progress of the existing economic players in the region. As such, the region risks
stagnant or declining economic growth in relation to other regions with better
macroeconomic environments.
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Figure 1: Average inflation and financial development by region, 2000–2016
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Figure 2 shows scatter plots for inflation and financial development in SSA,
averaged over the period 1982–2016. There is evidence of a non-linear
relationship between the variables. This supports the idea that the relationship
between inflation and financial development is complex and cannot be effectively
analysed using general linear regressions. A positive correlation can be seen in
lower inflation levels, while a negative relationship is also clear at higher inflation
levels. This is a sure reflection of the existence of a non-linear relationship and
hence the need to keep inflation levels below a certain level to ensure stability and
development in the financial sector.
The individual countries with the lowest annual inflation (measured by consumer
price index percentage) averaged over the period 2007–2016 are Zimbabwe
(1.10%), Senegal (1.76%), Niger (1.87%), Burkina Faso (1.98%), Cabo Verde
(2.13%), Côte d’Ivoire (2.17%), and Mali (2.24%). The slump in commodity
prices, mainly for oil and food, has been the main indication of the subdued
inflation in African countries, including Zimbabwe.
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Figure 2: Financial development and inflation scatter plot for SSA, 1982–2016.

Source: Authors’ own computations based on dataset from World Development Indicators and
Financial Development and Structure (2019

Countries with relatively high annual inflation over the same period (2007–2016)
are South Sudan (66.60%), Sudan (21.20%), Ethiopia (16.85%), Malawi (15.60%),
Guinea (13.59%), Angola (13.54%), and Ghana (13.48%). The soaring inflation
level in South Sudan can be attributed to civil war since 2013, while in Sudan
inflation is a product of the economic challenges resulting from losing threequarters of its oil revenue to South Sudan since 2011. In Angola the inflation has
been driven by the government’s effort to reduce the parallel and official exchange
rates through devaluation of the kwanza, and a slump in commodity prices. Food
inflation, in the light of maize shortages and the need for food aid, was the main
driver of inflation in Malawi. Other major economies in the region over the same
period (2007–2016) reported an average inflation rate of 10.65% for Nigeria,
8.91% for Tanzania, 9.81% for Kenya, 6.28% for Namibia, and 6.13% for South
Africa.
In the same region over the same period, countries with highly developed
financial sectors, measured by the private credit ratio provided by deposit money
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banks in the region, include Liberia (369.20%), Mauritius (89.33%), South Africa
(68.50%), Cabo Verde (57.36%), Namibia (47.29%), Sao Tome and Principe
(28.99%), Senegal (1.76%), Botswana (27.21%), and Kenya (27.19%). The
countries with the least developed financial sectors over the same period are
South Sudan (1.23%), the Democratic Republic of the Congo (4.12%), Chad
(4.66%), Sierra Leone (5.34%), Guinea (5.50%), Equatorial Guinea (7.69%), the
Republic of the Congo (7.86%), and Guinea-Bissau (7.92%). In the Republic of
the Congo the depressed financial infrastructure which resulted in limited
borrowing options can be attributed to depressed financial development. GuineaBissau is also associated with political instability, which led to the suspension of
donor flows in 2016, while the weak financial development in South Sudan can
be attributed to civil war since 2013, which jeopardised the major economic
activities.
3. EMPIRICAL LITERATURE REVIEW

The literature on the relationship between inflation and financial development
can be categorised into non-linear and linear studies. In the non-linear studies
various thresholds have been established. Boyd et al. (2001), on a sample of
between 65 and 97 countries (depending on data availability), establish a
threshold of 15% by implying that economies with higher than the threshold
inflation experience a discrete drop in financial sector development. Khan et al.
(2006), on the other hand, arrive at an inflation threshold of about 3% to 6% for
168 industrialised and developing economies. They show that in a regime with
inflation below the threshold the impact of inflation on financial markets
conditions is insignificant and/or slightly positive, as it varies with the indicators
used. A study by Tinoco-Zermeno et al. (2018) on 84 industrialised and lessindustrialised countries finds a negative and non-linear impact of inflation on
financial variables. The findings are particularly significant in the full sample and
in developing economies, while they are not significant in developed economies.
In a study on Ghana, Abbey (2012) finds evidence for the existence of an inflation
threshold ranging between 11% and 16%, below which the negative impact of
inflation on financial development is statistically significant. Conclusions above
the threshold are uncertain, as most coefficients become insignificant. However,
Naceur and Ghazouani (2005) find no evidence of a threshold relationship in 11
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Middle Eastern and North African countries (MENA), but observe a linear
negative relationship between inflation and financial development.
Among studies that pay attention solely to the linear relationship between
inflation and financial development, Al-Nasser and Jackson (2012) observe a
negative connection for 15 Latin American countries using the fixed generalised
least squares model. Bittencourt (2011) also finds a strong negative relationship
between inflation and financial development for 10 Brazilian provinces.
In a study of 87 developed and less-developed countries and using the pooled
mean group estimator method, Kim and Lin (2010) find contrasting evidence on
the inflation and financial development nexus: it is negative in the long run and
positive in the short run. Surprisingly, Korkmaz (2015) finds no connection
between financial development and inflation for 10 selected European countries
using the fixed effects method. Inflation, however, is found to affect economic
growth. Focusing on only time series studies using ARDL bounds testing and the
error correction method, Wahid et al. (2011) find that high inflation trends
inhibit financial sector performance in Bangladesh in both the short and long run.
Almalki and Batayneh (2015) find the same result in Saudi Arabia using the same
method. Tinoco-Zermeno et al. (2014) also use the ARDL bounds test to establish
the long-run influence of inflation on private credit provided by banks and
economic growth in Mexico. In Iran, again using ARDL, Aboutorabi (2012) finds
evidence of the deterrent effect of a high inflation rate on financial development.
This study seeks to fill a gap in the literature by investigating the direct
relationship between inflation and financial development in SSA, in order to
provide guidance for policy in the region. The study also reflects on the dynamic
panel threshold technique as suggested by Seo et al. (2019) and Seo and Shin
(2016), which considers the threshold variable to be endogenously determined
with other possible endogenous explanatory variables. In a model specification
with macroeconomic variables, inflation is, by and large, endogenously
determined, justifying the need to utilise Seo and Shin’s (2016) approach, which
takes this factor into consideration to ensure the most effective results. To ensure
the robustness of the findings, the study also presents results from Hansen’s
(1999) non-dynamic threshold approach, which does not allow the inclusion of a
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lagged dependent variable while ignoring the endogeneity of the threshold
variable.
4. DATA AND METHODOLOGY
4.1 Data and variable description

The study considers a sample of SSA countries over the period 1982–2016 with
5-year-averaged data. The 5-year non-overlapping data periods for 1982–2016
are 1982–1986, 1987–1991, 1992–1996, 1997–2001, 2002–2006, 2007–2011, and
2012–2016. The non-overlapping averaged data was utilised so as to observe the
long-run dynamics, which are not prone to temporary jumps, as is the case with
annual data. The choice of 5-year averaged data does not negatively influence the
effectiveness of the main results but instead provides a long-run interpretation
that is not affected by short-term fluctuations in business cycles. For example,
around the year 2008 there was a drastic change in the general flow of annual
data, creating outliers in observations and distorting the long-run interpretation
of the findings. Averaged data avoids a biased long-run data interpretation
following the global financial crisis, which intensified in 2008, and proves to be
superior to pure annual data.
Due to the need for strongly balanced data for the execution of the threshold
approaches, only 23 countries are considered: Burundi, Burkina Faso, Botswana,
Cameroon, Central African Republic, Chad, Republic of the Congo, Côte
d’Ivoire, Gabon, Gambia, Ghana, Kenya, Madagascar, Malawi, Mauritius, Niger,
Nigeria, Rwanda, Senegal, Seychelles, South Africa, Sudan, and Togo.
The financial development indicators used follow Bandura (2022), Kim and Lin
(2010), Boyd et al. (2001), and Beck et al. (2000), and are private sector credit
provided by deposit money banks as a ratio of GDP (‘private credit’), liquid
liabilities as a ratio of GDP (‘liquidity liabilities’), and deposit money bank assets
as a ratio of GDP (‘bank assets’). They were all sourced from financial
development and structure databases. The measure of credit distribution is the
ratio of private credit by deposit money banks to GDP. The other financial
development indicators used are the liquidity liabilities ratio and deposit money
bank assets ratio, which represent the size of the financial sector. The liquidity
liabilities of the financial sector as a ratio of GDP consist of the currency, demand,
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and interest-bearing liabilities of the financial intermediaries (banks and nonbanks) relative to the economy. The deposit money bank assets ratio is the total
assets of money deposited in commercial and other deposit-taking banks as a
ratio of GDP. Inflation is measured by the consumer price index (CPI). Annual
growth is also a control variable used in the study and is expected to have an
inverse relationship with financial development. The indicator is also utilised by
Tinoco-Zermeno et al. (2014) and Zaman et al. (2010). Inflation rates and all the
control variables were obtained from world development indicators.
Concerning the control variables, the actual value of secondary enrolment (%
gross) is expected to positively contribute to financial development. The variable
has been popularised in the literature by studies including Al-Nasser and Jackson
(2012) and Naceur and Ghazouani (2005). Initial income as derived from GDP
per capita (constant 2010 USD) is included in the study following Ductor and
Grechyna (2015), Kim and Lin (2010), and Boyd et al. (2001). It is expected to
have a positive impact on financial development. The actual value of real GDP
per capita is also used, given that the panel threshold method only allows timevarying variables (Ehigiamusoe, et al., 2018; Almalki et al., 2015; Wahid et al.,
2011; Khan et al., 2006; Naceur & Ghazouani, 2005). Trade as a ratio of GDP is
used to account for external shocks. This variable is expected to have either a
positive or negative relationship with financial development (Kim et al., 2012;
Kim & Lin, 2010; Rajan & Zingales, 2003). Government consumption as a ratio
of GDP is expected to be positively related to financial development. This variable
is also used by Bittencourt (2011), Kim and Lin (2010) and Boyd et al. (2001).
Gross fixed capital formation as a ratio of GDP is also expected to have a positive
relationship with financial development. The variable is also utilised by Raheem
and Oyinlola (2015) and Tinoco-Zermeno et al. (2014).
4.2 Econometric technique

The study utilises the pure cross-section method as baseline regressions for
countries in SSA. The pure cross-section model, following Boyd et al. (2001),
takes the form:

FDi = ϕ + aInfi + bInfdi + cInfdi * Inf i + dwi + ei
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where FD represents the financial development indicator, Inf is the inflation
rate, and Infd is the inflation dummy with 1 for inflation above the threshold and
0 if below the threshold. If inflation is greater than the threshold then the
coefficient of inflation is a+c and when it is below it is a; if inflation is greater than
the threshold the intercept is ϕ + c , or ϕ if less than the threshold. w represents
the vector of control variables, e is the error term, and i represents country.

The study uses the static and dynamic panel approaches as developed by Hansen
(1999) and Seo and Shin (2016) to exploit the time series dimension of the data
and dispense with the econometric problems associated with cross-section
regressions, such as heterogeneity of groups. Hansen (1999) first developed a
non-dynamic panel with individual specific effects, using least squares estimation
of the threshold regression slopes using fixed effects transformation. To ensure
the construction of a confidence interval and to test the hypotheses, the technique
established a non-standard asymptotic theory of inference. The method also
considers regression models that require explanatory variables to be endogenous
and an exogenous threshold variable. The two-stage least squares estimator of the
threshold parameter and a generalised method of moments estimator of the slope
parameters was developed. As explained in Bandura (2022), the structural
equation as proposed by Hansen (1999) takes the following form:
yit = ui + β1' xit I ( qit ≤ γ ) + β 2' xit I ( qit > γ ) + ε it

(2)

Where I ( . ) is the indicator function, an intuitive way of writing (2) is
ui + β1' xit + ε it , qit ≤ γ
yit = 
'
ui + β2 xit + ε it , qit > γ
Another compact representation of 2 is to set

 xit I ( qit ≤ γ ) 
xit ( y ) = 

 xit I ( qit > γ ) 
and β = ( β1' β2' ) ' so that 2 equals;
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y it = u i + β′x it ( γ ) + ε it

(3)

where yit is the dependent variable, which in this study is financial development,
and qit is the time-varying threshold variable, which is inflation. β1 and β2 are
the regression slope coefficients and are associated with regimes 1 and 2,
respectively; γ is the threshold parameter; I ( . ) is the indicator function; xit
represents the time-varying regressors; ε it is the error term with mean zero and
finite variance. One traditional method to eliminate the individual effect ui is to
remove individual-specific means. While straightforward in linear models, the
non-linear specification (2) calls for a more special treatment. Note that taking
averages of (2) over the time index t produces
yit = ui + β1' xit ( γ ) + ε it

(4)

Taking the difference between (3) and (4) yields
yit* = ui + β1' xit* ( γ ) + ε it*
where yit* = yit − yit*
xit* ( γ ) = xit ( γ ) − xit ( γ )

ε it* = ε it − ε it
Under the null hypothesis of no threshold, the model is
yit = ui + β1' xit + ε it

After fixed-effects transformation
yit* = ui + β1' xit* + ε it*

The regression parameter β1 is estimated by OLS, yielding β1 , residuals εit* , and
sum of squared errors εit*'εit* .
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This study also takes advantage of the most recent user-friendly Stata command
by Seo et al. (2019) for the panel threshold, which allows for the endogenous
threshold variable and other advanced components. Seo and Shin (2016) advance
the work of Hansen (1999), where endogenous variables for both the threshold
variable and regressors are allowed on non-linear asymmetric dynamics and
cross-sectional heterogeneity. They came up with first-differenced two-step least
squares and first-differenced GMM methods, depending on whether or not the
threshold variable is strictly exogenous. The first-differenced two-step least
squares is ideal for a strictly exogenous threshold variable, while the firstdifferenced GMM is best with an endogenous threshold variable. As Seo and Shin
(2016) provide the asymptotic distribution for both estimators, they also use a
bootstrap-based test to check if there is any threshold effect, and an exogeneity
test of the threshold variable. The approach takes the following form:
yit = (1, xit' ) φ1 I ( qit ≤ γ ) + (1, xit' ) φ2 I ( qit > γ ) + ε it , i = 1,…, n; t = 1,…,T ,

(5)

where yit is a scalar stochastic variable of interest, xit is the k1 × 1 vector of time-

varying regressors (may include lag of yit ) , I ( . ) is an indicator function, and qit
is the transition variables. The threshold parameter is represented by γ and the
slope parameters associated with different regimes are φ1 and φ2 . The regression
error ε it consists of the error components:

ε it = α i + vit
where α i is an unobserved individual fixed effect and vit is a zero mean
idiosyncratic random disturbance. In particular, vit is assumed to be a martingale
difference sequence for the expositional simplicity,
E ( vit |t −1 ) = 0
Where t is a natural filtration at time t, it should be noted that there is no
assumption that xit or qit are to be measurable with respect to t −1 , thus allowing
endogeneity in both the regressors, xit , and the threshold variable, qit .
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5. EMPIRICAL RESULTS AND DISCUSSION

Table 1 shows that the averages reported for financial development range between
16.82% and 26.38% of GDP. These are much lower than found by Law et al. (2018)
as the enabling percentage level of financial development for economic growth.
Given the depressed level of financial development in the region, the result
reflects the need to analyse the factors that determine development in the
financial sector, as it is a prerequisite for the success of any economy. Inflation,
on the other hand, shows a mean rate of 10%, which is higher than the acceptable
level of inflation to facilitate development in the region. Averaged over the period
1982–2016, the low levels of financial development and the background of high
inflation rates might signal a close negative relationship between the variables. As
such, this study is key as it tries to identify the connection between the critical
economic variables.
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On the other hand, the much-hypothesised negative correlation between inflation
and all the financial development indicators is also supported in Table 2.
Liquidity liabilities are the most affected, followed by bank assets. Inflation also
shows a negative relationship with the rest of the control variables used in the
study. These control variables reflect the economies’ macroeconomic stability.
The control variables used are trade openness, real GDP per capita, initial income,
secondary school enrolment, gross fixed capital formation, and government
consumption. As such, it can be concluded that inflation is a threat to economic
development. Table 3 shows the pure cross-section results.
The pure cross-section results in Table 3 show evidence of both a linear and a
non-linear relationship between inflation and private credit. The increase in the
inflation threshold (7% to 8%) indicates an increasing negative impact of inflation
on private credit, which concurs with observations by Boyd et al. (2001). A
significant negative impact of inflation on private credit is observed for an
inflation level above the 7% and 8% thresholds. The negative coefficients are –
0.4205 and –0.4819 respectively, obtained by summing a and c from the crosssection equation. There is, however, evidence of a positive impact of inflation on
private credit at an inflation level below the threshold by interpreting only the
coefficient of inflation (a) from the pure cross-section equation. Besides, the
positive impact of inflation at 7% is 3.2492, which is bigger than 1.8103, obtained
at the 8% inflation threshold and hence evidence of a stronger positive impact at
lower inflation levels than at the higher inflation levels. Even though the same
results can be concluded for liquid liabilities and bank assets, the majority of the
coefficients are statistically insignificant.
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Bank assets

Private
credit
Liquid
liabilities

Bank assets

Private
credit
Liquid
liabilities

–0.4199***
(0.149)
–0.4364***
(0.090)
–0.4891***
(0.107)

1.8103*
(1.016)
0.3743
(0.483)
0.6421
(0.651)

3.2492**
(1.373)
0.6385
(0.553)
1.4538*
(0.774)

2.1231
(1.536)
–0.1041
(0.679)
0.7245
(0.895)

Private
credit
Liquid
liabilities

Bank assets

Inflation

Variable

6.4721
(4.971)
0.6037
(2.956)
0.6208
(3.760)

8.2173
(5.247)
1.9482
(3.047)
1.9965
(3.857)

5.4215 (3.954)

13.2791**
(5.892)
3.8920
(2.980)

InfD

INV-INF

GOV

Trade

Threshold regressions
Initial income

(V) Threshold regression with 6% inflation threshold (robust)
–2.8686*
–0.0330
–0.1590*
0.0010
(1.528)
(0.291)
(0.087)
(0.001)
–0.4585
0.2053
0.1602***
–0.0016***
(0.670)
(0.251)
(0.044)
(0.000)
–1.3336
0.1910
0.0361
–0.0005
(0.882)
(0.282)
(0.054)
(0.001)
(W) Threshold regression with 7% inflation threshold (robust)
–3.6697***
0.0687
–0.1593*
0.0012
(1.365)
(0.288)
(0.084)
(0.001)
–1.0564*
0.2431
0.1589***
–0.0015***
(0.554)
(0.246)
(0.045)
(0.000)
–1.8468
0.2566
0.0357
–0.0003
(0.770)
(0.272)
(0.053)
(0.001)
(X) Threshold regression with 8% inflation threshold (robust)
–2.2922**
–0.0403
–0.1529*
0.0009
(1.018)
(0.290)
(0.086)
(0.001)
–0.7618
0.2152
0.1610***
–0.0016***
(0.491)
(0.248)
(0.045)
(0.000)
–1.0539
0.1925
0.0396
–0.0005
(0.655)
(0.280)
(0.054)
(0.000)
(Y) Linear regression (robust)
–0.1026
–0.1509*
0.0008
(0.295)
(0.090)
(0.001)
0.1917
0.1613***
–0.0017***
(0.249)
(0.045)
(0.000)
0.1597
0.0399
–0.0006
(0.281)
(0.054)
(0.001)

InfD*inf

Table 3: Pure cross-section regressions

0.6037***
(0.164)
0.4475***
(0.071)
0.5479***
(0.102)

0.5652***
(0.155)
0.4327***
(0.069)
0.5272***
(0.100)

0.5249***
(0.145)
0.4240***
(0.070)
0.5040***
(0.099)

0.5675***
(0.156)
0.4406***
(0.071)
0.5315***
(0.103)

Sec
enrolment

11.703***
(3.661)
3.0366
(3.765)
3.2508
(4.139)

5.2741
(4.485)
0.9994
(4.050)
0.4462
(4.639)

2.0803
(5.045)
0.3037
(4.055)
–1.4023
(4.601)

4.2404
(4.908)
1.4740
(4.111)
–0.0610
(4.663)

Constant

140

140

0.61
0.54

140

0.37

140

140

0.61
0.55

140

0.41

140

140

0.61
0.57

140

0.43

140

140

0.59
0.52

140

Obs

0.37

R^2
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Inflation

InfD

INV-INF

GOV

Trade

Initial income

(Z) Regression with inflation replaced by INV–INF (robust)
0.2483
–0.0369
–0.1447
0.0010
(1.150)
(0.289)
(0.089)
(0.001)
0.5110
0.2572
0.1671***
–0.0014***
(0.809)
(0.251)
(0.046)
(0.000)
0.2007
0.2372
0.0474
–0.0003
(0.607)
(0.276)
(0.055)
(0.001)

InfD*inf
0.5843***
(0.161)
0.4278***
(0.071)
0.5251***
(0.101)

Sec
enrolment
6.8925*
(3.790)
–1.9946
(3.863)
–2.3415
(4.228)

Constant

Note: robust standard errors in parentheses. *** indicates significance at 1%, ** significance at 5%, and * significance at 10%.

Bank assets

Private
credit
Liquid
liabilities

Variable

Threshold regressions

140

140

0.57
0.51

140

Obs

0.36

R^2
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As shown in section Y of the results in Table 3, there is also strong evidence of a
negative linear relationship between inflation and all the financial development
indicators used in the study. However, section Z shows no evidence of a
significant impact of inverse inflation (INV-INF) on any measure of financial
development. The findings from this non-linear transformation are contrary to
the expected non-linear nature of the relationship that is demonstrated by the
threshold regressions. However, the coefficients are positive, supporting the
theory underpinning the inverse relationship of inflation and financial
development.
The control variables in Table 3 show mixed evidence. There is a positive and
significant impact of human capital development (secondary school enrolment)
on financial development, as expected from the literature. Government spending
has an insignificant effect on financial development, as also found by Boyd et al.
(2001). Initial income is largely insignificant, with a selective negative significant
impact on financial development. The negative impact on financial development
can be attributed to the convergence theory, which shows that countries with
higher initial growth tend to have better financial systems, which in turn lead to
a decreased rate of financial sector development as compared to countries with
lower initial income. Trade openness is also found to have a negative impact on
financial development, in line with findings by Kim et al. (2012) and Rajan and
Zingales (2003).
Following Hansen (1999), Table 4 shows results for the threshold effect in nondynamic panels for the inflation and financial development relationship.
Generally, all the model specifications support the existence of a single threshold.
The threshold estimator shows a level of inflation ranging between 6.39% and
6.52%, beyond which there would be a significant shift in the inflation and
financial development relationship. There is evidence of a significant positive
impact of inflation on financial development at low inflation rates (below the
threshold), while the relationship turns negative (though not significant) at high
inflation rates (above the threshold). The results endorse the idea that low
inflation levels support positive development in the financial sector through the
Philip’s curve, while there is a high chance of endangering the same sector at
inflation levels above the threshold by the way of credit market friction.
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The estimated threshold of between 3% and 6% for global industrialised and
developing economies, utilising the conditional least squares method, is slightly
above that obtained by Khan et al. (2006). The difference can be related to the
general observation that the inflation threshold is higher in less-industrialised
economies such as the majority of countries in SSA, which have both higher
productivity capacity and higher demand-pull inflation than developed
economies. Generally, the positive impact of inflation below the observed
threshold on financial development supports the existence of the short-run
Philips curve. This implies that productivity is associated with a slight rise in
prices that largely emanates from the demand side (demand-pull inflation). This
follows an increased demand for both real and financial products. On the other
hand, the inflation threshold obtained in this study is way lower than the range
observed by Boyd et al. (2001), who provide evidence of a 15% threshold in
developed and developing countries. This can be attributed to the different
methodological approach used by Boyd et al. (2001), who did not use a specific
panel threshold method.
The control variables in Table 4 show strong evidence of a positive and significant
impact of gross fixed capital formation, GDP per capita, and government
spending on financial development when inflation is below the threshold, and a
negative relationship when inflation levels are above the threshold. These
findings are in line with the expected results. However, there is a negative and
significant impact on the relationship between trade and financial development
in the region, which is not common, as the world (the African continent included)
is pushing towards regional integration to ensure sustainable development. Kim
et al. (2012) also observes these results in poorer countries and concludes that
developing economies are not able to fully engage in gainful trading with more
technologically advanced economies. It may also be explained by the need to
ensure simultaneous opening of trade and capital flows so that the financial sector
benefits from globalisation, as suggested by Rajan and Zingales (2003).
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Table 4: Static panel threshold analysis

Financial development
indicator
γ
Threshold estimator 

Private
credit
6.52%**

Bank assets
6.52%*

Liquid
liabilities
6.39%

95% confidence interval

[6.3941–
6.5451]

[6.1325–
6.5451]

[6.3890–
6.5157]

1.5637***
(0.388)
–0.0569
(0.070)

1.0934***
(0.397)
–0.0914
(0.071)

0.7326*
(0.400)
–0.0282
(0.070)

0.8982***
(0.217)
0.0380
(0.110)
–0.0865**
(0.041)
0.0073***
(0.001)
–7.2467
(4.505)
161
23

0.9141***
(0.222))
0.1980*
(0.112)
–0.1275***
(0.042)
0.0079***
(0.001)
–0.0914
(4.617)
161
23

0.2533
(0.218)
0.2430**
(0.111)
–0.0111
(0.0411)
0.0051
(0.001)
6.1596
(4.541)
161
23

Impact of inflation

β̂1
β̂2
Impact of covariates
GOV
GFCF
Trade
GDP per capita
Constant
Observations
Countries

Note: Standard errors in parentheses. *** indicates significance at 1%, ** significance at 5%, and *
significance at 10%. The results are based on the Hansen (1999) non-dynamic threshold approach.

Table 5 shows results for the threshold effect in dynamic panels for the inflation
and financial development relationship, following Seo et al. (2019) and Seo and
Shin (2016). The dynamic threshold approach allows the inclusion of the lagged
dependent variable, which reduces the chances of model under-specifications,
unlike the static method. The regressions are carried out restricting inflation as
an endogenously determined variable. The results from the dynamic approach
establish a lower threshold than the non-dynamic approach. The dynamic
approach also estimates below- and above-threshold coefficients for all the
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variables in the model, including the control variables. Evidence of a significant
threshold for all model specifications is reflected by rejecting the null hypothesis
of linearity by bootstrap p-value for linearity test. The threshold estimator ranges
between a 4.85% and 5.45% level of inflation with a significant shift in the
inflation and financial development relationship. The threshold in the dynamic
approach is slightly lower than in the non-dynamic method, which can be
attributed to the many differences in the methodological framework, such as the
inclusion of a lagged dependent variable and the restriction of inflation as
endogenously determined in the dynamic models. Regarding the control
variables in Table 5, there is strong evidence of a positive impact of trade and
government spending on financial development when inflation is below the
threshold and a negative relationship when inflation levels are above the
threshold. These findings are in line with the expected results.
Generally, the obtained direct inflation threshold for financial development in
SSA from both the dynamic and non-dynamic panel threshold techniques, which
range between 4.85% and 6.62%, is below the indirect inflation threshold of 31%
for economic growth through financial development found by Bandura (2022).
The study uses almost the same dataset on the region. The findings imply a lag
before the inflation threshold for growth is established via financial development,
compared to the lower inflation threshold realised for the direct inflation and
financial development nexus. Raheem and Oyinlola (2015) find an indirect
inflation threshold of 15% for Nigeria and Cote D’Ivoire for the finance–growth
nexus, which is also higher than the obtained direct inflation threshold in the
current study on SSA. Even though the indirect inflation threshold they obtain
for Ghana of between 5% and 10% is slightly lower, it is still higher than the range
of 4.85% to 6.62% for the direct inflation–finance nexus.
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Table 5: Dynamic panel threshold analysis following Seo et al. (2019) and Seo
and Shin (2016)

Financial development
indicator
Threshold estimator 
γ

Private
credit
5.45%

Bank assets
4.85%***

Liquid
liabilities
4.85%*

Bootstrapped p-value for
linearity test
Impact of inflation
φˆ

0

0

0

2.4950***
(0.793)
–2.6776***
(0.771)

3.4637***
(1.182)
–3.6872***
(1.188)

3.0630***
(0.599)
–3.0838***
(0.545)

0.8364***
(0.104)
–0.1802
(0.505)
0.1395***
(0.052)

0.1188
(0.227)
2.4344**
(0.952)
0.1470***
(0.031)

0.8587***
(0.137)
1.5650***
(0.450)
0.0352
(0.035)

0.0859**
(0.038)
0.9696***
(0.357)
–0.3278***
(0.058)
2.4950***
(5.017)
7
23

0.8123***
(0.243)
–2.3663**
(0.952)
–0.2640
(0.067)
36.1108***
(7.651)
7
23

–0.0556
(0.125)
–1.1082***
(0.304)
–0.0703*
(0.042)
23.7759***
(3.837)
7
23

1

φˆ2
Impact of covariates below
threshold
Lagged dependent variable
GOV
Trade
Impact of covariates above
threshold
Lagged dependent variable
GOV
Trade
Constant
T
N

Note: standard errors in parentheses. *** indicates significance at 1%, ** significance at 5%, and *
significance at 10%.
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6. CONCLUSION

This paper analyses a sample of 23 countries in SSA over the period 1982–2016
using 5-year averaged data to determine the inflation threshold for financial
development in the region. It uses a pure cross-section method and a panel
threshold approach and finds strong evidence of a negative impact of inflation on
financial development, which increases with a rise in inflation. The inflation
threshold ranges between 4.85% and 6.62%, below which inflation has a positive
impact on financial development, supporting the existence of a short-run Philips
curve. There is, however, a negative relationship beyond the threshold. It is also
worth noting that the obtained direct inflation threshold for financial
development in SSA is lower that the established indirect impact of inflation on
economic growth in the same region of 31% (Bandura, 2022). This shows that
inflation can directly hinder financial development (and hence growth) at lower
rates than was previously found for the indirect impact of financial development
on economic growth.
It is therefore recommended that to ensure financial sector development in the
region the authorities should adopt appropriate macroeconomic policies to keep
inflation levels well below the observed threshold. Ensuring inflation levels below
the range of 4.85% to 6.62% would encourage sustainable growth through
financial sector development. The adoption of an inflation-targeting monetary
policy could help to keep inflation levels in check at all times. Besides ensuring
productivity growth, such a monetary policy could also help to contain inflation
by matching demand and supply in the region.
The paper has some limitations. The threshold technique used requires a strongly
balanced dataset: most sub-Saharan African countries have missing or
incomplete data for the variables considered, which led to selection of only 23
countries with the required full set of data. Future studies could experiment with
annual datasets, or different sample periods to further examine the robustness of
the findings.
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