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Abstract

Purpose

This study investigates the linear and nonlinear effects of financial development on trade openness
in Sub-Saharan Africa.

Design/methodology/approach

This study focuses on SSA and its sub-regions over the period 1990-2022 to investigate both linear
and non-linear relationships between financial development and trade openness. While the former
utilises CS-ARDL, the latter is captured within a panel threshold model.

Findings

We find overarching evidence that financial development enhances trade openness in Southern
and Central Africa, with effects evident in both the short and long run for Southern Africa.
Threshold analysis, however, provides only weak evidence of non-linearity across SSA and its
sub-regions.

Research limitations/implications

The main limitation of this study is its coverage, which ends in 2022 and therefore does not capture
the potential impact of more recent global disruptions — such as ongoing geopolitical and climate
risk events — on the relationship between financial development and trade openness in Africa.
Nonetheless, the findings contribute a fresh perspective by examining this nexus through the lens
of asymmetries, offering insights that can guide future research and policy discussions.

Practical implications

The findings carry important implications for trade policy, highlighting the need for policymakers
in SSA to deepen financial systems while at the same time strengthening institutional frameworks,
trade infrastructure, and industrial capacity.

Originality/value

This study highlights the threshold effects of financial development, suggesting that
complementary measures are necessary for financial development to become a stronger driver of
trade openness across the African continent. In doing so, it contributes to the broader discourse on
how financial development fosters regional and global integration through trade openness.

Keywords: Financial development, Trade openness, CS-ARDL, Threshold analysis, Sub-Saharan
Africa.
JEL Classification: B17, C33, F18, G15, N27.



1. Introduction
The level of financial development plays a significant role in shaping the degree of trade openness
across countries. Trade openness is particularly critical in the contemporary global economy,
where production networks, capital flows, and technological diffusion increasingly transcend
national borders. For many African economies, greater openness provides access to larger markets,
advanced technologies, and diversified sources of investment, which are essential for structural
transformation, productivity growth, and resilience to domestic shocks. In an era marked by
heightened global competition and shifting trade dynamics, openness allows countries to leverage
comparative advantages, reduce overdependence on narrow domestic markets, and accelerate
industrial upgrading. A well-developed financial sector facilitates large-scale and high-return
projects, mobilizes savings, and lowers search costs associated with external financing, thereby
creating a comparative advantage in industries that are more dependent on external capital (Beck,
2002). Inter alia, economies with better-developed financial systems tend to be net exporters of
goods with increasing returns to scale (Kim, Lin & Suen, 2010). Beyond sectoral specialization,
financial development also supports countries’ participation in global goods and financial markets
(Rajan & Zingales, 2003). In this way, financial development not only boosts export sector
performance but also strengthens domestic market output, ultimately promoting greater integration

into international trade (Kong et al., 2021).

One of the main channels through which financial development influences trade openness is
economic growth. Countries that are more financially developed often experience accelerated
growth, which in turn facilitates international trade by providing resources to offset the costs of
information search, strengthening demand for traded goods, and supporting appropriate trade
infrastructure (Kim, Lin & Suen, 2012). Growth also enhances a country’s ability to absorb
advanced technologies, exploit economies of scale, and specialize in goods where it enjoys a
comparative advantage, thereby reinforcing trade openness (Wacziarg, 2001; Yanikkaya, 2003).
Liberalization, by enabling greater specialization and division of labour, further improves
productivity, export capacity, and overall economic performance (Chandran, 2009). In the same
vein, openness itself can stimulate growth in multiple ways. Increased demand for domestic
exportable goods expands total production, employment, and income, while export growth ensures

better resource allocation, capacity utilization, economies of scale, and technological advancement



driven by competition (Hashim & Masih, 2014). Similarly, imports can foster long-term growth
by granting access to foreign technology and expertise, enabling knowledge transfer from
advanced to developing economies. The bidirectional nature of this relationship implies that
economic growth not only results from trade but can also spur higher levels of openness (Kong et

al., 2021).

It is important to note that the relationship between trade openness and economic growth is
complex. Although studies such as Yanikkaya (2003) and Hunjra et al. (2022) confirm that trade
liberalization enhances growth in both developed and developing countries through channels like
technology transfer and exploitation of comparative advantage (see also Kumari & Singh, 2024;
Seti et al., 2025), Ulasan (2015) emphasizes that reductions in trade barriers remain critical for
sustaining growth. Other research highlights the uneven distribution of gains from openness, with
developed economies reaping most of the benefits since the 1980s while less developed countries
have experienced only limited improvements (Dowrick & Golley, 2004). In the case of Sub-
Saharan Africa (SSA), the dynamics appear more nuanced: while economic growth may
sometimes dampen trade openness, external factors such as trading partners’ GDP can exert a
positive influence (Brueckner & Lederman, 2015). Additional body of work further explores the
relationship among the trio of financial development, trade openness, and economic growth
(Kaushal & Pathak, 2015; Omri et al., 2015; Pradhan et al., 2017; Qamruzzaman & Jianguo, 2020;
Gabriel & David, 2021; Wen et al., 2023). Yet, despite this progress, the role of financial
development in shaping trade openness remains ambiguous, particularly in the SSA context
(Gabriel & David, 2021). This ambiguity underscores the need for further research, to which the

present study seeks to contribute.

The interaction between financial development and trade openness may also be mutually
reinforcing. Trade openness reduces the incentives of incumbent firms and financial intermediaries
to block financial development, thereby lowering barriers to entry and deepening markets (Rajan
& Zingales, 2003). Conversely, trade can serve as a catalyst for financial development by reducing
lobbying for protectionist policies, especially where financial markets provide risk diversification
(Feeney & Hillman, 2004; Svaleryd & Vlachos, 2002). In this sense, financial development and

trade openness can evolve together, although their relationship may not always be causal. A



country may simultaneously expand trade and financial markets in response to common underlying

opportunities rather than direct interdependence (Rajan & Zingales, 2003).

Numerous empirical studies have examined the interconnections between financial development,
trade openness, and in some instances, the mediating role of economic growth across different
regions and country contexts. Findings generally point to a positive influence of financial
development on exports, though the effects on imports and trade balance are more mixed,
especially in the case of EU countries (Caporale, Sova, & Sova, 2022; Jamel & Maktouf, 2017).
Evidence also suggests heterogeneity across development levels: while financial development
tends to foster trade in advanced economies, it may have adverse effects in less developed
countries, where trade can, in turn, constrain financial sector growth (Manni et al., 2012). This
paradox could be traced to weaker institutional quality, shallow or fragmented capital markets, and
limited regulatory capacity in less developed economies where financial expansion is channeled
toward short-term or speculative activities (for immediate returns) rather than productivity-
enhancing trade investments. At the same time, increased exposure to international competition
can strain fragile domestic financial systems, heighten capital flow volatility, and crowd out credit
to emerging local industries. Consequently, instead of reinforcing each other, trade openness and

financial development may interact in ways that amplify structural vulnerabilities.

Despite sustained efforts and a growing body of empirical work examining the nexus between
financial development and international trade, limited attention has been devoted to the likely
asymmetric relationship between the two, particularly within the context of trade openness. This
gap is critical because financial development may influence trade openness in distinct and non-
linear manners, thereby shaping the trajectory of international trade differently across regions.
Exploring this channel is essential for understanding the broader implications of financial
development for openness, especially in light of new perspectives emerging in related discourse.
Against this backdrop, the present study investigates not only the linear nexus but also the non-
linear dynamics through which financial development (measured in terms of depth, access, and
efficiency of financial markets) affects trade openness. Extending the analysis to non-linear
specifications is crucial to capture potential asymmetries, as the effects of low versus high regimes

of financial development are unlikely to be identical. This line of inquiry rests on the hypothesis



that the influence of financial development on trade openness is sensitive to both short- and long-

run dynamics, which may themselves exhibit elements of non-linearity.

This study contributes to the literature by empirically examining the strength and direction of the
non-linear relationship between financial development and trade openness. To this end, we
construct a composite measure of financial development from nine indicators provided by the
IMF’s financial development index, employing a principal component analytical approach to
capture the full informational content of these measures (see also, Olaniran et al., 2025). Our
empirical strategy applies the cross-sectional ARDL, given the evidence of cross-sectional
dependence among the units, and panel threshold models (see Pesaran, 2015; Chudik et al., 2016;
Hansen, 1999, 2000; Kremer et al., 2013). While these approaches are well established in
macroeconomic analysis and not methodological contributions of this study, they allow for a
seamless extension from linear to non-linear frameworks. In line with standard practice, per capita
income growth is incorporated as a control variable. The overarching objective is to assess the
impact of financial development on trade openness across various sub-regions of Sub-Saharan
Africa (SSA). Additionally, we identify threshold levels of financial development that can

facilitate greater trade openness within the SSA and its sub-regions.

The findings reveal several key insights. In the short run, financial development enhances trade
openness, particularly for the Southern and the Central Africa. Similar evidence is also recorded
for the long run. These results support the view that deeper financial systems act as catalysts for
greater openness to international trade. When the analysis turns to potential non-linearities, the
evidence suggests that asymmetry is reflected more in magnitudes than in directions of impact,
indicating a weak non-linear relationship between financial development and trade openness
across SSA and its sub-regions. Overall, the findings underscore the importance of complementary
reforms in trade infrastructure, governance, and institutional quality to ensure that financial

development translates into deeper trade integration.

Following this introduction, the remainder of this study is organized as follows. Section 2 presents

stylized facts on the topic across some selected sample countries. Section 3 outlines the data and



methodological framework guiding the empirical analysis. Section 4 presents and discusses the

results, and Section 5 concludes and offers some policy implications.

2. Some Stylized Facts

We highlights some instances of financial sector development across some Sub-Saharan African
countries. The financial sector consolidation and repositioning for efficiency and effectiveness for
instance, occurred in Ghana in the 2000s as a result of banking sector reforms. To avoid bank
insolvency and regain the trust of system users, the commercial banks' supervisor (the Bank of
Ghana) recapitalized commercial banks. Many banks increased shareholders' funds significantly
by injecting fresh capital and retained earnings in an effort to follow the new capitalization system.
According to Ghana's financial growth statistics, private sector lending as a percentage of GDP
rose from 2.19 per cent in 1980 to 13.97 per cent in 2000 to 20.44 per cent in 2015 (see
Ehigiamusoe, 2018). In the same time frame, the broad money supply as a percentage of GDP
climbed from 18.55 per cent to 28.16 per cent and then to 33.95 per cent. More so, the ratio of
liquid liabilities to GDP increased from 16.54 per cent to 23.22 per cent and then to 29.15 per cent
this same period'. These numbers show that during this time, financial development indices

consistently experienced some level of improvements.

Furthermore, the banking consolidation (reforms) that took place in Nigeria in 1991, 2005, and
2009 put the banking industry in a more efficient position and increased customer’s confidence.
The system was characterized by frequent bank failures and insolvencies before to this
consolidation, which led to a decline in customer’s confidence as well as reduction in deposits.
Owing to the fact that many bank executives ran financial institutions as their own companies
independent of the savings and interests of their clients, the financial system was characterized by
mistrust and uncertainty. There was a lack of accountability, transparency, and proper disclosure
of the financial positions of the banks. As a result, the Central Bank of Nigeria, the country's bank
regulator, started a process of bank consolidation that increased the share capital of commercial
banks and resulted in the formation of stronger, bigger institutions through mergers and

acquisitions. The financial sector, owing to advancements in technology and financial innovations

IThese are calculated based on the data by the Federal Reserve Bank of St. Louis and the World Bank (see Footnotes
2 and 3 for links).



usually experience efficiency (see Todaro & Smith, 2009). The supply and demand for financial
services have increased as a result of these financial reforms and policies. However, there were no
notable advancements in financial development metrics between 1980 and 2015. For instance, the
ratio of GDP devoted to credit to the private sector increased slightly from 12.22 per cent in 1980
to 12.35 per cent in 2000 to 14.21 per cent in 2015. As a percentage of GDP, the broad money
supply dropped from 28.62 per cent in 1980 to 21.96 per cent in 2000 and then to 19.54 per cent
in 2015. Similar trends were seen in liquid liabilities, which fell from 23.96 per cent in 1980 to

19.05 per cent in 2000 before marginally rising to 19.75 per cent in 20152,

Comparing the development recorded in the financial sector among these countries, more financial
development has occurred in South Africa than in Ghana or Nigeria. The banking industry in South
Africa is one of the best in Africa in terms of policy directions and capitalization levels. As a result,
the regulatory authority's (South African Reserve Bank) changes and policies have continued to
ensure new advancements to support system stability and soundness. These developments have
been associated with higher consumer confidence and rising consumer credit. As a result, this
nation's financial development metrics have significantly improved. For example, the ratio of GDP
devoted to credit to the private sector rose from 55.6 per cent in 1980 to 130.3 per cent in 2000
and to 149.18 per cent in 2015. During this time, the broad money supply as a percentage of GDP
rose from 53.67 per cent to 57.31 per cent and then to 74.13 per cent. Furthermore, during this
time, the liquid liabilities-to-GDP ratio has reached respective values of 48.19 per cent, 52.70 per
cent, and 40.74 per cent’.

Meanwhile, the content and trajectory of international trade in many African countries have not
significantly changed, in contrast to those undertaken in the financial sector. The breakdown of
international trade reveals that manufactured items make up the majority of imports while primary
goods (agricultural and mineral products) make up the majority of exports. Gries et al. (2009)
noted that countries that rely heavily on primary goods for export are less likely to experience

learning spillovers, dynamic externalities, and industrial linkages that boost productivity and long-

2 World Development Indicators. Available at https://data.worldbank.org/ products/wdi; Federal Reserve Bank of St.
Louis, Economic Data. Available at https://fred.stlouisfed.org/
3 World Development Indicators. Available at https://data.worldbank.org/ products/wdi; Federal Reserve Bank of St.
Louis, Economic Data. Available at https://fred.stlouisfed.org/
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term economic growth. In particular, Ghana's primary exports include gold, cocoa (beans, paste,
and butter), crude oil, etc., whereas her key imports include refined oil, rice, advanced military and
industrial technology, among other goods. In the meantime, Ghana has made significant strides
toward increasing trade openness throughout the years. According to data from World Bank (2016)
(see footnote 2), trade openness as a percentage of GDP was at 17.62 percent in 1980, 116.0
percent in 2000, and 99.25 percent in 2015. However, this has significantly dropped to 53 per cent
in 2022*. Also, Nigeria's primary exports are crude petroleum, cocoa, oil palm, rubber, and leather,
while its biggest imports are machinery, appliances, cars, processed foods, and other industrial
supplies. The World Bank (2016) estimates that Nigeria's trade openness was 48.57 per cent, 71.38
per cent, and 21.45 per cent in 1980, 2000, and 2015, respectively. However, in recent time,
especially in 2021, the World Bank data shows that the country is only struggling with 23 per cent
openness. Following the end of Apartheid and the consequent lifting of the boycotts and sanctions
that were instituted against South Africa during this period, international trade for South Africa
significantly increased as her major exports include gold, coal, diamonds, metals, fruits, corn, and
sugar, while her key imports are machinery and transportation equipment, manufactured goods,
chemicals, fuel, etc. While the average trade openness levels in South Africa has only hovered
around 55 per cent since 1980, the country’s openness has improved to 65 per cent, according to

the recent data by the World Bank’.

3. Data and Methodology
3.1 Data Issues

In this study, secondary data involving measures of financial development and trade openness are
adopted. Our data scope spanning from 1990 through 2022, with the end date benchmarked by the
financial development data. We measure financial development by the IMF’s financial
development index. The index contains nine indices that show how developed financial institutions
and financial markets are in terms of their depth, access, and efficiency.® Our measure total volume

of trade - exports plus imports — as a percentage of gross domestic product is our proxy for trade

4 See https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS?locations=GH

5 Available on https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS?locations=GH

¢ In other to explore the entire information content of these indices, all the nine indices are aggregated into one index
using the principal component analysis (PCA), and the resulted series is used in this study to proxy financial
development.



openness. All of these except the financial development index are sourced from the World
Development Indicators (WDI) website’, as this source provide a variety of data for all countries
of the world, including the thirty-two (32) countries, which form the focus of this study. Moreover,
we control for per capita GDP, as it reflects income levels that could influence trade fundamentals
in SSA. For instance, higher income is expected to increase imports, stimulate investment in local

manufacturing, and thereby promote exports. Together, these dynamics enhance trade openness.

The preliminary analysis shows that most countries in East and Southern Africa have the most
open economies in SSA, including Seychelles, Mauritius, Botswana, and Namibia. Similarly,
Congo, Mauritania, and Gabon in Central Africa, as well as Cabo Verde in West Africa, are also
among the most open economies, ranking in the highest quartile. In contrast, Sudan, Nigeria,
Uganda, Comoros, Tanzania, Niger, Rwanda, and Sierra Leone fall into the lowest quartile, placing
them among the least open economies in Africa. The analysis showed a pattern implying that
openness has changed a lot in Africa overtime, with countries becoming less open. Generally,
openness allows economies to participate in international trade. International trade enables nations
to widen their markets and access to goods and services that may ordinarily not be available
locally. It often creates a competitive environment that helps bring down product prices so that

local consumers can get them at affordable prices.

Delving into financial development, our analysis shows that countries such as Mauritius, Namibia,
Seychelles, Botswana, and Cabo Verde, along with South Africa and Nigeria, exhibit the highest
levels of financial development. By contrast, Comoros, Guinea-Bissau, the Central African
Republic (CAR), Sierra Leone, Congo, Cameroon, and Uganda rank among the least financially
developed over the period under review. South Africa, in particular, emerges as the most
financially developed country. It is important to note, however, that these outcomes cannot be used
to draw firm conclusions about the relationship between financial development and trade openness.
This is because several of the most open economies are not necessarily the most financially
developed, and vice versa, as indicated by the summary statistics. Financial market depth, access,

and efficiency are key indicators of financial development. Based on these, South Africa ranks

7 https://databank.worldbank.org/source/world-development-indicators#
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highest, followed by Mauritius and Namibia, while Comoros, Guinea-Bissau, and CAR occupy

the lowest positions.

Meanwhile, income growth, proxied by GDP per capita growth, has generally been positive, with
Ghana, Sierra Leone, Kenya, Cabo Verde, Tanzania, Nigeria, Uganda, and Mauritius recording
the highest rates. In contrast, Sudan, the Central African Republic (CAR), Gabon, Guinea-Bissau,
Niger, Madagascar, Cameroon, and Togo experienced the lowest growth, with Sudan and CAR
showing negative average income growth over the period of analysis. The negative growth in
Sudan is likely driven by its ongoing civil war (since April 2023), which has severely disrupted
agriculture, destroyed infrastructure, caused mass displacement, hyperinflation, and a collapse in
government revenues. Likewise, in the Central African Republic, protracted conflict, natural
disasters (notably floods), weak public finances, and extreme food insecurity have combined to

suppress income growth and impoverish a large share of the population.

The above results are contained in Table 1, while Figures 1-3 illustrate the graphical trends of trade

openness, financial development, and per capita growth, respectively.
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Table 1: Descriptive Statistics 1990 — 2022

Central
Benin Botswana Burkina Faso ~ Cabo Verde Cameroon African Chad Comoros
Republic
Trade Openness 0.524 0.955 0.441 0.891 0.434 0.431 0.689 0.370
(0.079) (0.111) (0.124) (0.117) (0.067) (0.075) (0.204) (0.024)
Per Capita Growth 766.471 4964.823 494.844 2489.724 1201.160 378.873 525.673 1134.591
(340.594) (1742.491) (220.380) (1317.740) (329.489) (94.198) (290.720) (332.910)
FD 0.101 0.298 0.104 0.202 0.078 0.054 0.085 0.042
(0.012) (0.055) (0.020) (0.047) (0.012) (0.014) (0.020) (0.010)
Congo Cote d'Ivoire Egypt, Arab Gabon Gambia, The Ghana Ggmea- Kenya
Rep. Bissau
Trade Openness 1.138 0.571 0.473 0.852 0.542 0.745 0.478 0.511
(0.264) (0.081) (0.107) (0.090) (0.164) (0.183) (0.062) (0.116)
Per Capita Growth 1849.635 1385.551 1840.920 6348.224 624.867 1040.621 -594.830 897.344
(982.220) (494.920) (996.630) (1996.090) (126.250) (770.366) (144.192) (588.170)
FD 0.063 0.146 0.291 0.093 0.090 0.132 0.050 0.146
(0.031) (0.031) (0.064) (0.021) (0.010) (0.025) (0.025) (0.026)
Madagascar Mali Mauritania Mauritius Namibia Niger Nigeria Rwanda
Trade Openness 0.507 0.570 0.755 1.153 0.938 0.375 0.332 0.381
(0.123) (0.058) (0.178) 0.117) (0.106) (0.063) 90.135) 90.120)
Per Capita Growth 382.335 516.043 1257.339 6453.520 3617.629 391.398 1566.709 457.484
(96.476) (231.420) (456.667) (2989.910) (1367.850) (138.225) (790.359) (235.689)
FD 0.089 0.100 0.098 0.371 0.371 0.090 0.193 0.112
(0.017) (0.011) (0.016) (0.064) (90.118) (0.021) (0.036) (0.017)
Senegal Seychelles Sierra Leone :?Eg Sudan Tanzania Togo Uganda
Trade Openness 0.538 1.481 0.413 0.489 0.226 0.375 0.594 0.370
(0.071) (0.588) (0.131) (0.081) (0.084) (0.090) (0.082) (0.063)
Per Capita Growth 1056.694 11086.850 529.920 5207.933 830.414 608.947 621.241 495.816
(318.390) (3906.061) 9318.965) (1793.310) (420.550) (310.370) (173.280) (282.110)
FD 0.091 0.317 0.056 0.447 0.105 0.101 0.114 0.079
(0.015) (0.030) (0.011) (0.106) (0.016) (0.022) (0.031) (0.021)

Note: The descriptive statistics reported are the mean values and standard deviation in round brackets. Trade openness is calculated
as the sum of import and export expressed as a ratio of the GDP. Per Capita Growth is generated from the first differential of the

GDP Per Capita. FD is financial development.

Source: Authors own work.
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3.2 Methodology

The study’s objectives are systematically pursued by first conducting the panel cross-dependence
(CD) test (see Pesaran, 2015). This test is particularly appropriate given the nature of our panel
data with both a large cross-sectional dimension (N) and a large time dimension (T). The outcome
of the CD test will help determine whether subsequent test, such as panel unit root and panel
cointegration tests, need to account for cross-sectional dependence in both the short- and long-run.
Furthermore, we distinctly employed the Panel Threshold model to take care of the non-linear
relationship objective of the study. Importantly, the panel threshold analysis is utilized to
determine the degree of financial advancement and economic expansion necessary to make the
positive impact of the former on openness obvious. We begin with the linear test equation is

therefore presented as follows.

3.2.1 Testing for the Cross-Dependency

Here, we specify a model where per capita income growth and financial development impact trade

openness as:

pi
ATr0;y = Boide + 1iTT0;¢—1 + B2iFDjr_q + B3iGrowth; 4 + z B1ij ATr0; ¢
=1
Di Di

+ 2 B2ij AFD;¢_j + Z Bsij AGrowth;;_; + p;; €Y)
=0 =0

where Tr0;; indicates trade openness in a particular SSA country i at time ¢, such that i=1/,2,3...,
N and t=1,2,3,...,T. FD is the financial development index, while Growth represents per capita
income growth, and p denotes the error term. Meanwhile, d: represents the deterministic
components, with three possible specifications. In the first case, d: = 0, indicating no deterministic
terms in equation (1); in the second however, d: = 1, meaning that A7rOi: includes a constant; and
the last case ensures that A7rOir includes both a constant and a linear trend. The test equation (i.e.,
equation (1)) follows the panel ARDL due to the evidence of mixed order of integration as reported

in Table 2.

To justify the use of cross-sectionally augmented ARDL (see Chudik and Pesaran, 2015), we

conduct a cross-sectional dependence test. Usually, models that fail to account for cross-sectional
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dependency produce spurious and unreliable outcomes, especially when affected variables exhibit
high correlation with other variables in the model (Khan et al. 2021; Westerlund 2007). Pesaran
(2015) proposes a test for weak cross-sectional dependence which is based on the behaviour of
pairwise correlations among panel units. Weak dependence implies that, as the number of cross-
sectional units (N) approaches infinity, the correlation between units at each point in time tends
toward zero. In contrast, strong dependence implies that these correlations converge to a non-zero
constant. Thus, the null hypothesis of Pesaran’s test is that the errors in equation (1) exhibit weak
cross-sectional dependence — that is, the correlation between observations for unit i and unit j at

time ¢ is zero.

To evaluate this, Pesaran (2015) derives a test statistic that sums the pairwise correlation

coefficients across all cross-sectional units. For a balanced panel, the test statistic takes the form:

D =T/(NW-D)E= Y Y py, @

i=L,N—1 j=i+1,N
and for an unbalanced panel (although not peculiar to this study), the CD (see Chudik and Pesaran,

2015) is specified as:
1

CO=[2/NN =D > 3 (1) xpy 3

i=1,N-1 j=i+1,N
Here, p;j is the correlation coefficient between units i and j, while T;; denotes the number of
common observations shared by the two units (i.e., i and j) under the null hypothesis that the
statistic is asymptotically distributed as:

CD ~ N(0,1) 4)

Following the evidence of cross-sectional dependence (see the second column of Panel A in Table
2), and hence, the justification for the use of CS-ARDL another important pre-test is the panel
cointegration test that accounts for CD effect. While the underlying model structure is not different

from the one rendered in Equation 1 (CD test), it is now expressed in an error-correction form®. In

$8Recall that we have previously justified the use of panel ARDL. For emphasis, the test equation (i.e., Equation 1)
follows the panel ARDL framework, given the evidence of mixed orders of integration reported in Table 2 (see Panel
A).
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essence, our cointegration test accounts for the statistically significant cross-sectional correlations
observed among the units (see Table 2, Panel B). This dependence is therefore accounted for in

the specification below:

Pi
ATrO; = Boid; + Bli(TrOi,t—l - 6iFDi,t—1) + B3iGrowth;;_; + z P1ij ATT0; ¢
Jj=1
pPi pi
+ Z B2ij AFD;_; + Z Bsij AGrowth;_; + u;; (5)
j:O ]=O

The term —f;;6; in Equation (5) corresponds to [5,; in Equation (1), while f3;; represents the speed
of adjustment at which the systems reverts to its long-run equilibrium relationship (i.e.,
(Tr0O;t—1 — 6;FD;;_4)). Nonetheless, a less than zero parameter f3;; indicates the presence of error
correction, implying that Tr0;, and FD; , are cointegrated. Otherwise, an equal zero f;; suggests
no error correction, and therefore, no cointegration between variables® (see also Persyn and

Westerlund, 2008).

3.2.2 The Dynamic Panel threshold Modelling

The novel work by Hansen (1999, 2000) gave rise to the idea of the static panel threshold
modeling. This has been enhanced by Kremer ef al. (2013), and has been popularized by a number
of authors (see Chen & Quang, 2014; Alaabed & Masih, 2016; Ruiz-Vergara, 2018, among others).
Basically, threshold modeling is based on the hypothesis that regression functions may vary
between observations when thresholds can split the regression into distinct regimes. The theory
states that impacts of coefficients vary below or above a particular point (threshold) of a threshold
variable or time (if time is the threshold variable). This demonstrates nonlinearity in the
relationship that generates a threshold, which denotes the point at which the coefficient of the

threshold variable has an observed impact (sign and magnitude) on the regressand.

9See Table 2, Panel B for the co-integration results.
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Unlike what is obtainable in the literature?, this study however takes a step further by examining
the marginal impact of the threshold level of financial development that enhances or impedes trade
openness. Given this, the study follows the specification idea of Kremer et al. (2013) to examine
the dynamic panel threshold model for analysing the level financial development necessary for
trade openness.

0, = g +¥Y1TrO,, + ol + g I I, < V)+ e, [T IIL, > Y)+ 4, (6)

Here, 770, represents the trade openness for country i in time t, ", is the threshold regressor —

financial development, IT is the particular regressor under focus, Yis the value assumed by the
threshold, ,, is normally distributed, /(e) is function of indicator assuming the value of 1 when
1T (the threshold variable) drops under a certain value of Yand assumes zero otherwise, <, and
e, are the heterogeneous threshold coefficients associated with the two values of the threshold

variable.
The estimation process consequently follows the least square technique to obtain the estimated

threshold value as follows:

Y= argmin, 7(Y) (7)
Thus, the threshold value is derived from the sum of squared residual:
() =YY in(Y) and ¢* =+ i)' (¥ ®)
Therefore, the estimation of the vector of threshold parameters follows:
& (T
e (¥)= { ( A)} ©)
&, (Y)

In the next step, we test the null of linear regression against the nonlinear alternative, such that

H,<,=<,, and H, : =e,. Rejection of the null indicates suitability to conduct a threshold

regression.

10 Literature is inundated with the analyses of non-linear relationship between economic variables by introducing the
squared-value of the threshold variable in a regression model.
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The attractions to this estimation process lies in its allowance for individual heterogeneity effects

and endogenising both the threshold and control variables.

4. Results and Discussion

4.1.  Statistical properties of the series

Prior to our formal estimation, we present several salient observations from the pre-estimation
results, including the cross-sectional dependence (CD) test, panel unit root test, and panel co-
integration test. The analysis begins with the CD test, which determines whether subsequent
procedures should account for cross-sectional dependence in their estimation processes. As
reported in Table 2, there is clear evidence of cross-sectional dependence among the units, as
indicated by the statistical significance of test results. This leads to the rejection of the null
hypothesis that the errors are weakly cross-sectionally dependent, supporting instead the
alternative hypothesis of strong cross-sectional dependence. Specifically, applying the “xtcsd,
pesaran” Stata command to fixed-effects regression models reveals that the residual errors exhibit
significant cross-sectional correlation, which must be addressed in the estimation process. In line
with this, both the panel unit root and panel co-integration tests are conducted in a manner that

accounts for cross-sectional dependence.

Notwithstanding the strong CD evidence and for robustness, we proceeded to computing two panel
unit root tests: the CIPS test (Pesaran, 2007), which extends Im et al. (2003) to account for CD,
and the LLC test (Levin et al., 2002), which does not. Accordingly, the unit root results reported
in Table 2 are partitioned into first- and second-generation tests, with the LLC representing the
former and the CIPS representing the latter. The panel unit root test results, as shown in Table 2,
overwhelmingly reject the unit root null hypothesis across both LLC and CIPS. Consistent with
expectations from augmented Dickey—Fuller test statistics, the coefficients are negative and
statistically significant. This pattern confirms the rejection of the null hypothesis of a unit root,

either at level or first differencing.

Furthermore, we proceed to conduct the cointegration test, specifically a CD-based type. The
cointegration test assesses the existence of long-run relationships between each series and trade

openness, which serves as the dependent variable. The results, reported in Table 2 (Panel B), are
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based on the Kao (1999) test for cointegration, which evaluates the null hypothesis of no
cointegration against the alternative that all panels are cointegrated. This analysis is conducted for
all the samples considered in the study. The findings reveal overarching evidence of cointegration
at different levels, indicating that long-run relationships exist among the variables. This is in

addition to the mixed order of integration observed across the series.

Table 2: Cross-Sectional Dependence, Unit Root, and Cointegration tests

Panel A: Cross-Sectional Dependence and Unit Root Tests

Cross-Sectional Dependence Test Unit Root Tests
Ist generation 2nd generation
(CD-test) LLC CIPS
At 1st At 1st
Atlevel difference Atlevel difference
Trade Openness 12.877%** -4.202%%* - -2.24 %% -
FD 34.762%** -2.707 -16.775%** -2.794 -5.332%#*
GPC 41.501*** -14.406*** - -5.089%*** -
Panel B: Kao test for cointegration
Full-Sample East Africa SZ‘;;?CE:;H West Africa Central Africa
Modified Dickey-Fuller -3.263%** -2.076%* -0.376 -5.488*** -5.275%%*
Dickey-Fuller -3.940%** -1.333* -0.421 -4979%** -4.075%%*
Augmented Dickey= 3 (g -0.482 -0.918 -3.608%* 4,90+
Fuller
Unadjusted modified g ggguus 3 gyguns 2,39k 18.303%% 5,550k
Dickey—Fuller
Unadjusted Dickey= 5 gogusx 5 gogs -1.50% 5,816+ 4.119%%
Fuller

Note: LLC is Levin, Lin, and Chu test and CIPS is Cross-sectionally augmented Im, Pesaran and Shin test.
The null hypothesis is: “panels contain unit roots” while the alternative is: “panels are stationary”. ***, **
and * indicate statistical significance at 1%, 5% and 10%, respectively. While FD denotes financial
development, GPC is per capita growth.

Source: Authors own work.

4.2  Main Results: The impact analysis of financial development and trade openness nexus
in Sub-Saharan African (SSA) region along the short and long run dynamics

We begin by examining the short-run dynamics of the relationship between financial development
and trade openness. The analysis focuses on the direction and statistical significance of this
relationship across different sub-samples, including the full sample and the East, Southern, West,
and Central African groupings. A statistically positive coefficient suggests that financial

development contributes to greater trade openness, whereas a statistically negative coefficient
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indicates the opposite effect. When the estimated relationship is positive but statistically
insignificant, the results may still point to a supportive association, although the evidence is not

strong enough to draw definitive conclusions.

In the short run (see Table 3), financial development (as measured by the financial development
index) does not appear to enhance trade openness when the full SSA sample is considered. This
finding aligns with Manni et al. (2012), who report that while financial development positively
affects trade in developed economies, its impact is often negative or insignificant in developing
countries, including those in SSA. Similarly, in the long run (see Table 3), the study still indicates
a negative association between financial development and trade openness, although the effect is
mild given its statistical insignificance, suggesting that certain reforms aimed at addressing
shallow or fragmented financial markets in SSA (refer to Sections 1 and 2) may only be beginning
to take effect. Meanwhile, the discrepancy between short- and long-run dynamics is partly
reconciled by the statistical significance of the error correction term, which captures the speed of
adjustment toward equilibrium (see Table 3). Comparable evidence for SSA has been documented
by Brueckner and Lederman (2015), underscoring both the sensitivity of estimates to instrumental

variable choices and the structural complexity of the finance—trade nexus.

Overall, these findings suggest that the relationship between financial development and trade
openness is gradual and evolves over time. The muted long-run effect implies that the financial
sector may require sustained institutional deepening before exerting a meaningful influence on
trade. Such delays likely reflect the time needed to strengthen export capacity and domestic
manufacturing sectors, both of which rely on access to external capital to expand participation in
international markets. Consistent with the principles from the Heckscher—Ohlin and Ricardian
frameworks, improvements in financial development, interpreted as an enhancement in productive
capacity or economic endowments, can shape comparative advantage and trade patterns over
longer horizons. In this sense, structural reforms aimed at strengthening financial intermediation

have the potential to influence a country’s integration into global trade networks.

Disaggregating SSA into East, Southern, West, and Central African sub-regions reveals a more

nuanced finance—trade relationship. The East and West African panels broadly mirror the
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aggregate results across both horizons, although their short-run effects are not statistically
significant. By contrast, Southern Africa, and Central Africa, exhibits a positive short-run impact
of financial development on trade openness, with Southern Africa also displaying a significant
long-run effect. These patterns suggest that stronger financial systems can facilitate cross-border
trade by lowering transaction costs and improving credit access, thereby supporting sustained trade
expansion. These results, particularly for the Southern Africa largely reflect the observed financial
market development for this sub-region in Section 2. Supporting this interpretation, Kim et al.
(2012) similarly find that financial development promotes trade openness in both developing and
advanced economies. Overall, the regional heterogeneity implies that while financial development
can act as a catalyst for openness, policymakers in SSA, particularly in East, West, and Central
Africa should prioritize institutional strengthening, regulatory quality, and regional integration to

ensure that short-term improvements translate into durable trade gains'!.

Table 3: Panel CS-ARDL Estimation Results

Variables Full East Africa Southern West Africa Central Africa
Africa
Error Correction -0.584%** -0.648*** -0.707*** -0.496*** -0.684***
(0.075) (0.160) (0.144) (0.059) (0.239)
LTrO 0.416%** 0.352%* 0.293** 0.504%** 0.316%**
(0.752) (0.160) (0.144) (0.059) (0.239)
D.FD -1.088** -0.075 0.562%** -0.414 1.000**
(0.550) (0.568) (0.139) (0.367) (0.481)
D.Growth 0.000 0.000 0.000** 0.000*** 0.000***
(5.18E-05) (8.03E-05) (3.35E-05) (6.22E-05) (7.61E-05)
FD -1.545 -0.622 1.090%** -1.038 3.660
(1.075) (1.073) (0.495) (0.726) (3.020)
Growth 0.000%** 0.000 0.000%*** -0.001*** -0.001
(1.46E-04) (1.36E-04) (3.87E-05) (2.00E-04) (7.73E-04)
Observations 806 156 104 480 104

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 and all the variables are expressed in logs.
Observations is obtained by taking the product of cross-sections and time periods for the respective samples, i.e., N*T.
FD denote financial development index, which doubles as the proxy for financial development; L7rO represents the
lagged term (t—p) of the dependent variable (trade openness), where p denotes the model-specific optimal lag length;
and Growth is per capita growth, included as the control variable.

Source: Authors own work.

As expected, past trade experience exerts a positive and statistically significant influence on current trade openness,
highlighting the persistence of trade dynamics. Meanwhile, growth in per capita income stimulates openness in the
short run across all sub-samples and in the long run for the full, East African, and Southern African panels.
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4.3  Determining the threshold level to which financial development can facilitate trade
openness in the SSA sub-region
The new line of thought in impact analysis literature is the possibility of nonlinearity between two
variables: dependent and independent variables, and in the case of this study, trade openness and
financial development such that the latter can either promote or demote the former depending on
the threshold level of the latter. Several empirical studies on trade openness and financial
development have also thread similar line (Kim et al., 2011). Some other influential studies have
also investigated financial development and economic growth (Botev et al., 2019). Thus, this study
attempts to further the assumption of non-linearity in the relationship between our variables using
a non-linear model instead of the inclusion of the squared term of the regressor (financial
development) in the estimated model as common in some previous studies. This results in the
construction of a threshold regression model, which is predicated on the possibility that the
relationship between the two variables may not be constant across the data range and that the

coefficient may vary in sign, significance, and magnitude.

The panel threshold modeling of Hansen (1999, 2000) and Caner and Hansen (2004) served as the
inspiration for this approach. It is implemented using a fixed effect estimator, which necessitates
that the threshold variable and all other regressors be strictly exogenous in order to provide
consistent estimators. Kremer et al. (2013) made the initial attempt to address the endogeneity
issue in Hansen's model by introducing a dynamic panel threshold that was implemented using a
least squares estimation. In this analysis, however, we adopt Seo & Shin's (2016) dynamic panel
threshold model, which considers both endogenous threshold factors and the lagged values of the
dependent variable. The framework contains a formal structure (a bootstrapping technique) for

testing for the threshold effect and uses a constrained GMM estimator.

Using financial development as the threshold variable, a panel threshold regression model is
constructed to determine the threshold effect endogenously and test its significance. This is done
to further analyze and demonstrate possible non-linearity in the relationship between financial
development and trade openness in the panels under examination. We conduct a preliminary
analysis to validate a non-linear relationship between trade openness and financial development in

our panel analyses. This is referred to as the threshold effect test in the context of a threshold
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regression model. The panel threshold regressions' results table present the findings of the F-test,
which is used to examine the threshold effects. We test the null hypothesis of a linear model against
the alternative of a non-linear model with at least one threshold effect. The existence of threshold
effects or a nonlinear relationship between trade openness and financial development is implied if
the F-test statistic for the threshold-effect test is statistically significant; if not, the relationship is
presumed to be linear, and a conventional panel data linear regression model would be adequate.
In essence, we test for threshold effects using single-, double-, and triple-threshold models to
assess robustness and to determine whether threshold values shift across multiple specifications.
However, only the results from the single-threshold model are reported and discussed here!?, since
the estimated threshold values remain stable across higher-order models and the double- and triple-
threshold specifications yield no statistically significant threshold effects (as indicated by their

non-significant F-statistics). For brevity, our discussion is further limited to the full-sample results.

The results in Table 4 indicate that financial development influences trade openness differently at
lower and higher levels of development, even though the evidence of non-linearity is relatively
weak. As highlighted earlier, the possibility of a non-constant relationship is reflected more in the
varying magnitudes of the effect rather than in its direction, since the relationship remains
consistently positive across thresholds. For the full SSA sample, financial development continues
to enhance trade openness both below and above the threshold of 0.296, though with differing
magnitudes. This pattern holds across the four sub-regions, albeit with different slopes.
Specifically, in East, Southern, and West Africa, the effect becomes more pronounced at higher
levels of financial development, suggesting that improvements in financial markets can yield
progressively larger trade gains once a minimum level of development is attained. By contrast, in
Central Africa, the slope flattens beyond the threshold, implying diminishing returns to financial
deepening for trade integration in that sub-region. For context, below and above the respective
thresholds 0 0.079, 0.093, 0.337, and 0.059 for Central, East, Southern, and West Africa, financial
development consistently promotes trade openness, but the effect is amplified at higher financial

development levels in all regions except Central Africa.

12Meanwhile, the results from the double- and triple threshold model are relegated to the appendix (see Tables Al and
A2, respectively).
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These findings highlight the importance of tailoring financial sector policies to regional contexts:
while most sub-regions stand to gain from deepening financial markets, Central Africa may need
complementary reforms in trade infrastructure, governance, and institutional quality to translate

financial development into stronger trade integration.

Table 4: Panel Single-Threshold Estimation Results

SSA Central Africa East Africa Southern West Africa
Africa
Threshold 0.296 0.079 0.093 0.337 0.059
value
Qo (below the stk stk ek etk sk
first threshold) 0.758 0.671 0.683 0.754 0.629
(0.021) (0.054) (0.054) (0.061) (0.046)
Q(above the ok ko ok ok ko
first threshold) 0.824 0.572 0.767 0.770 0.714
(0.019) (0.062) (0.043) (0.058) (0.032)
Constant 0.142%** 0.276%** 0.138%** 0.175%** 0.164%**
(0.012) (0.041) (0.025) (0.043) (0.018)
Threshold 16.77* 13.65% 6.57 1.48* 5.43%%
effect test
Frtest Model 5 g 9.62%% 373w 3.70% 3.8k
diagnostic) ' ' ' ’ '
Observations 960 150 240 120 480
R-squared 0.680 0.557 0.583 0.607 0.523
Number of
cross id 32 5 8 4 16

Note: This table presents the results of the dynamic panel threshold model of Seo & Shin (2016) using the
“xthenreg” Stata command developed by Seo et al. (2019). While the dependent variable for the estimation
is trade openness, the regime dependent (and/or the threshold variable) is financial development proxied by
financial development index. Values in parentheses are standard errors. ***, ** and * represent the
statistical significance at 1%, 5% and 10%, respectively.

Source: Authors own work.

5. Conclusion

Concerns about the degree of openness in many African countries have been laid to bare given its
importance in facilitating further integration with the global economy. Similar to this, it is thought
that a country's level of openness to international trade can have an impact on faster growth by
enabling countries to absorb technologies developed in advanced economies, explore the potential
benefits of increasing returns to scale by expanding the effective size of the market, specialize in
goods in which they have comparative advantage, and create incentives for governments to adopt

more disciplined types of macroeconomic management. We suspect that the ability of a country to
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unlock the potentials imbedded in greater integration lies in a virile financial sector which
mobilises the required capital across various external sectors. It is on this premise this study
attempts to investigate the nexus between financial developments measured by financial
development index on trade openness in Africa. Given the role of income in the nexus — as
highlighted in the literature, we include the GDP per capita in our empirical analyses as control

variable.

Essentially, three research objectives are pursued. First captures the impact analysis of financial
development on trade openness across the SSA countries. This is extended to cover both the short-
and long-run influence of financial development on trade openness. Second, we examine the
threshold level where financial development can promote or demote openness in the region under
study, and finally, we conduct an additional analysis where the SSA countries are disaggregated

into various sub-regions including the East, Southern, West and the Central African regions.

In the short run, financial development, as measured by the financial development index, appears
to enhance trade openness, albeit only in Southern and Central Africa. The long-run evidence
broadly mirrors the short-run pattern, except that the effect for Central Africa becomes muted. For
the remaining sub-samples, particularly the full sample, the results suggest that the influence of
financial development on trade openness is gradual, as improvements in the financial sector may

require time to translate into broader trade gains.

Threshold analysis further reveals only weak evidence of non-linearity across SSA and its sub-
regions. While trade openness tends to improve as financial development surpasses threshold
levels in most regions, Central Africa displays signs of diminishing returns, underscoring the need
for policies sensitive to regional specificities. Overall, the findings highlight the importance of
deepening financial systems across SSA while simultaneously strengthening institutional
frameworks, trade infrastructure, and industrial capacity. Such complementary measures can
ensure that financial development evolves into a more considerable driver of trade openness across

the African continent.
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Appendix
Table Al: Panel Double-Threshold Estimation Results
SSA Central Africa East Africa Southern Africa West Africa
Threshold value 0.038 0.077 0.384 0.348 0.115
Lo (below 0.813%%% 0.662%%* 0.662%%* 0.753%%* 0.681%%*
threshold)
(0.030) (0.053) (0.054) (0.059) (0.033)
Q; (between the
first and the 0.753%%% 0.811 %% 0.746%** 0.844%%* 0.770%%*
second
thresholds)
(0.021) (0.079) (0.044) (0.062) (0.035)
€, (above the skokk stk sokok sk EETS
second threshold) 0.821 0.574 0.693 0.750 0.679
(0.019) (0.061) (0.054) (0.056) (0.037)
Constant 0.143 %% 0.275%** 0.152%%** 0.176%** 0.176%**
(0.012) (0.041) (0.026) (0.042) (0.018)
ThreSht‘éls‘f effect 7.19 4.69 451 7.10% 8.98
F-test (Model 3.98%#x 9.62%** 4.47%%x 4.01%%x 4.65%+*
diagnostic) ' ’ ’ ’ ’
Observations 960 150 240 120 480
R-squared 0.680 0.574 0.592 0.638 0.533
Number of 3 5 8 4 16
cross id

Note: This table presents the results of the dynamic panel threshold model of Seo & Shin (2016) using the “xthenreg”
Stata command developed by Seo et al. (2019). While the dependent variable for the estimation is trade openness, the
regime dependent (and/or the threshold variable) is financial development proxied by financial development index.
Values in parentheses are standard errors. ***, ** and * represent the statistical significance at 1%, 5% and 10%,

respectively.

Source: Authors own work.
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Table A2: Panel Triple-Threshold Estimation Results

SSA Central Africa East Africa
Threshold value 0.325 0.376 0.163
Q (below Hokx BT koK
threshold) 0.819 0.702 0.677
(0.03) (0.060) (0.055
Q; (between the
first and the 0.759%#* 0.649%%* 0.761%%*
second
thresholds)
(0.021) (0.054) (0.0443)
Q, (between the
second and the 0.865%** 0.813%** 0.677***
third thresholds)
(0.026) (0.079) (0.057)
Q3 (above the sk o eksk
third thresholds) 0.820 0.574 0.617
(0.019) (0.060) (0.068)
Constant 0.139%** 0.276%** 0.168***
(0.012) (0.041) (0.027)
Threshold effect 6.58 409 510
test
F-test (Model 375w 9.19%xx 4,62+
diagnostic) ' ’ ’
Observations 960 150 240
R-squared 0.685 0.581 0.598
Number. of 3 5 3
cross id

Southern Africa
0.333

0.782%%*
(0.062)

0.733%**

(0.060)
0.865%%*

(0.063)
0.772%%*

(0.059)
0.159%%*
(0.043)

1.86

3.15%*

120
0.644

4

West Africa
0.059

0.606%**
(0.046)

0.689%**

(0.033)
0.777%**

(0.035)
0.685%*

(0.037)
0.175%**
(0.018)

5.25

4.38%*+

480
0.538

16

Note: This table presents the results of the dynamic panel threshold model of Seo & Shin (2016) using the “xthenreg”
Stata command developed by Seo et al. (2019). While the dependent variable for the estimation is trade openness, the
regime dependent (and/or the threshold variable) is financial development proxied by financial development index.
Values in parentheses are standard errors. ***, ** and * represent the statistical significance at 1%, 5% and 10%,

respectively.

Source: Authors own work.
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