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Abstract
Purpose – This paper aims to examine the threshold effect of financial development on sectoral efficiency 
using 42 African countries from 2000 to 2020. 
Design/methodology/approach – The paper used the panel threshold regression estimation. To measure 
financial development, the paper used domestic credit to private sector and bank deposits to GDP. 
Findings – The findings showed that the effect of financial development on sectoral efficiency depends on the 
measure of financial development. Domestic credit and bank deposits have a positive linear effect on the 
efficiency of the manufacturing sector. Domestic credit has a U-shaped relationship with agriculture technical 
efficiency, but its relationship with the service sector is inverted U-shaped. This study makes some significant 
contributions. Bank deposits drive efficiency but beyond a certain level, the effect is not significant. 
Practical implications – It is recommended that domestic credit to the private sector beyond 8.0976% is 
good for agriculture technical efficiency, while domestic credit below 11.1906% is needed for service sector 
efficiency. Also, threshold values below 25.9713% and 14.8981% are recommended to see a significant 
positive effect of bank deposits on efficiency (agriculture and service sectors, respectively). 
Originality/value – To the best of the authors’ knowledge, this paper is the first to consider the threshold 
effect of financial development on sectoral efficiency. 

Keywords Data envelopment analysis, Financial development, Panel threshold regression,  
Sectoral efficiency, Technical efficiency

Paper type Research paper

1. Introduction
Financial development plays a pivotal role in shaping the economic landscape of nations and 
industries. As a key element for growth, it facilitates risk reduction, ensures efficient and 
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effective allocation of resources and also promotes capital formation (Aluko and Ibrahim, 
2020; Zubair and Hayat, 2020). Pertaining to nations, robust financial systems can skyrocket 
economic success, whereas for industries, they can serve as a catalyst for innovation, unmask 
potential and promote competitiveness (Hynes et al., 2020). Furthermore, a developed 
financial system directs funds more efficiently through risk management, information 
creation and reduction of transaction costs (Chen et al., 2021). This can enhance the total 
factor productivity and efficiency of the firms and industries (sectors) by enhancing capital 
mobilisation and enabling innovative resources. Between the late 1980s and the late 1990s, 
the majority of African nations liberalised their financial sectors to increase the financial 
sector’s capacity for economic development in response to the structural adjustment 
programmes by the World Bank and IMF. Credit ceilings were lifted, interest rates were 
liberalised, state-owned banks were restructured and privatised and various policies were 
implemented to encourage the growth of private banking and financial markets (Otchere 
et al., 2017). These actions were accompanied by regulatory and supervisory programmes 
for banks, such as the implementation of deposit insurance in some nations (Cull et al., 
2005). However, the financial systems in Africa are underdeveloped compared to the other 
global regions, and this is attributed to factors such as sparse population density, informality, 
poor governance, political and economic instability and a lack of institutional quality (Allen 
et al., 2014; Beck and Honohan, 2007; Singh et al., 2009). Therefore, understanding the 
effect of financial development on Africa’s growth is necessary.

There is still an inconclusive finding on the relationship between financial development 
and economic growth in the theoretical and empirical literature. There were two main 
schools of thought at first. Some early theorists in the first school of thought argued that 
finance is good for growth (Beck and Levine, 2004; Levine, 1997; Levine and Zervos, 1998; 
McKinnon, 1973; Schumpeter, 1911) through saving, investments and technological 
advancements. Some recent empirical studies have also found support for the positive effect 
of financial development on growth (Mensah et al., 2025; Arestis et al., 2015; Durusu-Ciftci 
et al., 2017; Ibrahim and Alagidede, 2018a 2018b; Puatwoe and Piabuo, 2017).

However, the second school of thought, mainly supported by the neoclassical theorists, 
argued that finance is not the main driver of growth (Lucas, 1988). Linked to this, some 
empirical studies found that financial development reduces growth (Ayadi et al., 2015; 
Ductor and Grechyna, 2015; Ho and Iyke, 2020). Although both theory and empirical studies 
have nearly established the significance of financial development on a nation’s economic 
growth, the precise form of the effect is unclear. Evolving theoretical studies have argued 
that there might be thresholds in the relationship between finance and growth (Adeniyi et al., 
2015; Arcand et al., 2012; Benczúr et al., 2019; Cecchetti and Kharroubi, 2012; Ibrahim and 
Alagidede, 2018a 2018b). Nevertheless, most finance-growth nexus studies focused mostly 
on aggregate output with less attention on sectoral output, but the impact of financial 
development may not be uniform across different sectors of the economy. Also, empirical 
evidence on sectoral efficiency is still lacking. There is a need to examine the effect of 
financial development on sectoral efficiency because economic efficiency helps to capture 
resource utilisation for output maximisation which aggregate economic output fails to do.

According to Rajan and Zingales (2004), “growth is not the only metric by which to 
measure the effects of finance”. For instance, rapid expansion does not always indicate that 
the most efficient production method is being used. Not all microeconomic or 
macroeconomic units necessarily function at or near their efficiency levels, even though the 
theory is predicated on the idea that behaviour should be optimised (Arestis et al., 2006). 
Therefore, in addition to productivity, a nation’s resource utilisation performance can also be 
described using the idea of efficiency. Few empirical studies have examined the effect of 
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financial development on production efficiency (Arestis et al., 2006; Jeanneney et al., 2006; 
Nourzad, 2002), but there are some identified gaps. Firstly, these studies focused on 
aggregate economic efficiency without considering efficiency in the various sectors since 
manufacturing, agriculture and services sectors may respond differently to financial 
development depending on their structural characteristics and dependency on external 
financing. Secondly, Jeanneney et al. (2006) and Nourzad (2002) assumed constant returns to 
scale in estimating efficiency, but constant returns to scale fail to capture the existing 
imperfect market systems and regulatory changes in the real world. Lastly, the thresholds in 
the relationship between financial development efficiency were not examined. There is a 
need to examine the threshold effect of financial development on sectoral efficiency to know 
the precise form of effect while considering the VRS assumption in efficiency estimation to 
reflect the changing economic environment.

Similarly, the closest empirical studies, Tekilu et al. (2018) and Ustarz and Fanta (2021)
investigated the elements of finance and sectoral performance. However, they mainly 
examined the responses of sectoral output and growth. They did not directly quantify sectoral 
efficiency, or test whether there are financial development thresholds between sector within a 
multi-country African setting. The unique feature of this paper is that it focuses on sectoral 
efficiency, uses data envelopment analysis (DEA) with VRS and threshold dynamics to 
provide more comprehensive and policy-relevant evidence at the continental level.

The rationale behind this study is that there is an urgent need to have solid sector-specific 
empirical findings on the ways and at what levels financial development improves efficiency 
in African economies. In an area where weak financial systems co-exist with the ongoing 
misallocation of resources and productivity discrepancies, threshold-grounded insights 
should be credible to inform target reforms that will lead to efficient use of resources, 
competitiveness and sustainable structural change.

The paper, therefore, examines the threshold effect of financial development of sectoral 
efficiency using the fixed-effects panel threshold regression, for panel data of 42 African 
countries from 2000 to 2020 and showed that the effect of financial development on sectoral 
efficiency depends on the measure of financial development. Domestic credit and bank 
deposits have a positive linear effect on the efficiency of the manufacturing sector. Domestic 
credit has a U-shaped relationship with agriculture technical efficiency, but its relationship 
with the service sector is inverted U-shaped. Bank deposits drive efficiency, but beyond a 
certain level, the effect is not significant. This study makes some significant contributions:

Firstly, this study provides the first empirical evidence on financial development and 
sectoral efficiency while assuming a variable return to scale (VRS) production function 
under DEA. Secondly, the analysis treats sectors independently, recognising that financial 
development is uneven across the various sectors. Lastly, the study has significant policy 
implications since it emphasises the need to customise financial development plans to the 
unique requirements and circumstances of every industry rather than using a one-size-fits-all 
strategy.

The remaining sections of the study are structured as follows: Section 2 examines the 
literature review related to financial development and economic efficiency, and Section 3 
presents the methodology. Statistical analyses are presented in Section 4, and Section 5 
presents the empirical analysis. Section 6 concludes the study and offers some policy 
implications.

2. Literature review
The theories and empirical studies related to this paper are reviewed in this section. Due to 
the limited empirical evidence on financial development and production efficiency, studies 

Journal of 
Financial 

Economic Policy    

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026



on financial development and economic growth will also be reviewed in the empirical 
section.

2.1 Theoretical review
2.1.1 Supply-leading hypothesis. The supply-leading hypothesis by Patrick (1966) suggests 
that financial development drives economic growth by providing the necessary infrastructure 
to mobilise savings, allocate capital (Schumpeter, 1911) and facilitate investments. This 
theory states that a strong financial system promotes economic activity by offering necessary 
services including risk management, credit allocation and effective financial intermediation, 
all of which increase sectoral efficiency and boost overall economic growth.

2.1.2 The three-sector theory of development. The three-sector theory of development 
(Clark, 1967; Fisher, 1935) offers a framework of development, which can be traced both to 
financial development and sectoral efficiency (Cyrek and Fura, 2019). As economies 
develop from a primary to a secondary and then to a tertiary sector, the financial systems tend 
to get more complex, which in turn may impact the efficiency of different sectors (Thierry 
and Emmanuel, 2023). This implies that once financial development reaches a certain level, 
it may significantly boost efficiency across sectors by improving resource allocation and risk 
management.

With these theories, a solid conceptual foundation can be made to associate financial 
development with sectoral efficiency as opposed to macroeconomic growth. Although the 
supply-leading hypothesis can be used to clarify how financial systems can mobilise 
resources to promote productive activity, the three-sector theory implies that sectoral patterns 
of responding to finance can vary in agriculture, manufacturing and services. Thus, there is 
theoretical evidence that financial development can potentially have a heterogeneous and 
non-linear effect on sectoral efficiency, and this should be the focus of empirical research.

2.2 Empirical review and hypothesis development
Some previous empirical studies have found support for a linear and positive relationship 
between financial development and growth (Durusu-Ciftci et al., 2017; Jedidia et al., 2014). 
Yang (2019) used models and techniques from earlier studies (Levine and Zervos, 1998; 
Rousseau and Wachtel, 2000, 2002) to investigate how financial development affect 
economic development positively. Yang (2019) discovered that through the channels of 
physical capital stock and total factor productivity, financial development makes a 
substantial contribution to economic growth. Granger causation also exists between 
economic growth and the development of the equities market for all three kinds 
of economies, but with some being greater than others. Additionally, high-income economies 
exhibit a reverse causal relationship between economic growth and the development of the 
equity market that is not observed in other economies. Lastly, only trapped middle-income 
economies exhibit strong evidence of granger causality and feedback between the 
development of the banking system and inflation.

Using panel unit root, panel cointegration analysis, completely modified and dynamic 
OLS approaches, Bist (2018) examined the long-run link between financial development and 
economic growth in 16 low-income countries from 1995 to 2014 and concluded that 
financial development significantly stimulated economic growth in the long run. 
Furthermore, using time-series data from Cameroon et al. examined the relationship between 
financial development and economic growth. The study findings showed that the effect 
of financial development on economic growth in the short run depends on the measure of 
financial development. While there is a short-term negative effect of bank deposits and 
private investment on economic growth, monetary mass has a significant positive effect on 
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economic growth. Puatwoe and Piabuo (2017) also argued that in the long run, financial 
development drives growth. Despite the positive effect of financial development on 
economic growth, another strand of literature found a negative effect of financial 
development on economic growth (Ayadi et al., 2015; Ductor and Grechyna, 2015; Ho and 
Iyke, 2020).

Evolving studies have also argued that the link between financial development and 
economic growth is a non-linear one. For instance, using the threshold regression model to 
King and Levine (1993) data, Deidda and Fattouh (2002) discovered evidence of a non-linear 
link between finance and growth. Some studies concluded that there is an inverted U-shaped 
relationship between financial development and economic growth where financial 
development is beneficial only until a certain point, after which it becomes harmful to growth 
(Cecchetti and Kharroubi, 2012; Law and Singh, 2014). Favara (2003) concluded an S- 
shaped effect on economic growth. However, a study conducted in sub-Saharan Africa by 
Ibrahim and Alagidede (2018a; 2018b) using the panel threshold regression concluded that, 
although financial development has a positive and significant impact on economic growth, it 
is largely insignificant to growth below a certain estimated threshold.

While empirical studies have looked at the link between financial development and 
aggregate economic growth, some examined the relationship at the sector levels. Tekilu et al. 
(2018) used the autoregressive distributive lag (ARDL) bound testing approach to examine 
the relationship between financial development and sectoral production growth in Ethiopia, 
focusing on the country’s agriculture, industry and service sectors. The study’s empirical 
findings demonstrated that while financial development had a negligible short-term effect on 
the growth of output in the agriculture and service sectors, it had no significant long-term 
positive impact. In the short and long runs, however, financial development significantly 
promotes the growth of the industry’s total output. Additionally, Ustarz and Fanta (2021)
used the generalised method of moments (GMM) to examine the impact of financial 
development across sub-Saharan Africa’s sectors from 1990 to 2018. The results 
demonstrated that the relationship between financial development and output growth for the 
service and agriculture sectors is inverted U-shaped but financial development has a U- 
shaped effect on output growth of the industry sector.

Since efficiency is inherently connected to the contribution of finance to productive 
capacity, empirical studies of financial development have historically been concerned with 
the role of finance in economic growth, increases in productivity and sectoral performance. 
Nevertheless, the evidence shows that there are conflicting results, which implies that the 
relationship can vary not only among sectors but also can have non-linear behaviour.

Using DEA to estimate production efficiency, Arestis et al. (2006) argued that financial 
development stimulates production efficiency, but the positive effect of financial deepening 
on economic efficiency depends on the level of production efficiency. Jeanneney et al. 
(2006) also confirmed that financial development drives technical efficiency using panel data 
of Chinese provinces from 1993 to 2001 and the GMM system estimation. Nourzad (2002)
used the stochastic frontier analysis (SFA) to examine the effect of financial development on 
technical efficiency and also concluded that financial development drives technical 
efficiency.

Despite confirming that financial development can increase productive or technical 
efficiency, their studies are mainly at the aggregate national levels and fail to make 
distinctions between different sectors. More significantly, they do so under the assumption of 
linear effects, despite the fact that the current finance-growth literature continues to 
demonstrate that finance can always have threshold and non-linear effects. This leaves us yet 
to find out whether there is a difference in the efficiency boosts of financial development in 
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the agriculture, manufacturing and service sectors or whether these are dependent on the 
degree of financial development.

Based on the literature reviewed, there is a gap that is evident. Firstly, past research has 
looked upon financial development and output of the sectors; however, they have neglected 
the aspect of sectoral technical efficiency despite the fact that efficiency is a better measure of 
how effectively the resources are used. Secondly, though non-linear or threshold effect of the 
financial development on the economic growth has been observed, the existing literature has 
not applied the same knowledge on the efficiency of the sector. Thirdly, the limited literature 
on the subject on finance-efficiency has primarily been country-specific or aggregate and 
does not reflect the heterogeneity of sectors within African economies. To fill these gaps, this 
paper discusses whether financial development has threshold effects on sectoral efficiency in 
Africa based on DEA-based efficiency measures and panel threshold regression. Thus, this 
paper hypothesises that:

H1. Financial development has a significant non-linear effect on sectoral efficiency.

3. Methodology
This section presents the data source, efficiency model, empirical model and estimation 
procedure of the paper.

3.1 Data
This paper uses annual data from 42 African countries from 2000 to 2020 to examine the 
threshold effect of financial development on sectoral efficiency, focusing on agriculture, 
manufacturing and service sectors. Data is sourced from the World Development Indicator 
(WDI) and World Governance Indicator (WGI).

3.2 Data envelopment analysis model
Following Bampatsou and Halkos (2019), the DEA under the VRS is used to measure 
efficiency in this study. The study assumed a VRS because of the changes in regulations and 
imperfect market conditions. Given that the agriculture, manufacturing and service sectors 
seek to maximise their output instead of minimising inputs, we also assume an output- 
oriented approach under the VRS. The study uses DEA because it allows multiple inputs and 
outputs and is less demanding than the SFA (Kader et al., 2014).

DEA has also been adopted since its methodological stance is appropriate in assessing the 
technical efficiency of the sector in the heterogeneous African economies. DEA is non- 
parametric frontier approach that does not assume a defined functional structure of 
production, which is indispensable due to structural distinctions between the agriculture, 
manufacturing and service sectors. It also enables simultaneous measurement of numerous 
inputs and outputs that capture the multi-dimensional feature of sectoral performance in a 
better manner than single-output measures. Notably, the use of DEA in the framework of 
VRS is indicative of capacity limitations, imperfect markets and regulatory distortions found 
in African economies. In contrast to SFA, DEA is not based on distributional assumptions of 
inefficiency and is especially suitable when there is a scarcity of sectoral price and cost 
information. Hence, DEA is selected due to the fact that it offers a theoretically justifiable, 
flexible and empirically sound model used to estimate the technical efficiency of the sector in 
this regard.

To formalise Farrell’s (1957) technical efficiency, suppose that given n decision-making 
units (DMUs) (j = 1,[…].,n) that use a vector of xi i = 1; …; mð Þ inputs given weight λ is to 
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produce a vector of yr r = 1; …; sð Þ outputs, the technical efficiency under VRS and 
output-oriented approach for DMU0 (i.e. one of the n DMUs) can be expressed as a linear 
programming problem as:

max
y

∑
s

r = 1
λjyro

� �

Subject to:

∑
m

i = 1
λjxij ≤ xi0 

∑
s

r = 1
λjyrj ≥ yro 

∑
n

j = 1
λj = 1 

r = 1; 2; …; s; i = 1; 2; …; m; j = 1; 2; …; n (1) 

λj; ≥ 0; yro 

The DEA linear programming model is subject to the following constraints; the sum of the 
weighted inputs of all the DMUs under observation is less than all equal to the inputs used by 
DMU0∑m

i = 1λjxij ≤ xi0; the weighted outputs of DMU0 is less the sum of the weighted outputs 
of all the DMUs under observation and the sum of all the constraints is one, given that the 
weights are non-negative integers λj ≥ 0ð Þ: The inputs used for the agriculture sector are 
employment in agriculture as a percentage of total employment and agriculture raw material 
imports as a percentage of merchandise imports. Inputs for the manufacturing sector are 
employment in manufacturing as a percentage of total employment and manufacturing raw 
material imports as a percentage of merchandise imports. Employment in service as a 
percentage of total employment and service raw material imports as a percentage 
merchandise import are inputs for the service sector. For outputs, agriculture, forestry and 
fishing, value added as a percentage of gross domestic growth (GDP), manufacturing value 
added as a percentage of GDP and service value added as a percentage of GDP are used for 
the agriculture, manufacturing and service sectors, respectively.

3.3 Empirical model
Similar to some existing empirical studies (Dell et al., 2012; Duan et al., 2022), the empirical 
model for this study is developed from a reduced production function.

Considering the literature that has associated financial development with the outcomes of 
productivity and efficiency, this study takes a reduced form of the production framework in 
developing the empirical model. Despite the fact that researchers, including Dell et al. 
(2012), Duan et al. (2022) and others, also paid attention to output, their theoretical 
framework is based on the production factor, out of which efficiency is created. The outcome 
of the production process is efficiency, the degree to which inputs are converted to outputs 
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and it is consistent to conceptually and empirically adapt the reduced-form specification to 
represent efficiency.

In addition, empirical and methodological evidence suggests the application of 
production-based models in the study of efficiency outcomes, as efficiency is essentially the 
difference between the production frontier and a behavioural construct (Farrell, 1957). In line 
with this reasoning, studies have used financial development variables under the productivity 
and efficiency paradigms (Arestis et al., 2006). Therefore, the reduced-form specification is 
appropriate for modelling sectoral efficiency. Based on this framework, the empirical model 
is expressed as follows:

Yit = AitHα
itCθ

it 0 < α < 1 0 < θ < 1 (2) 

where Y is efficiency, A is productivity, H is human capital, C is capital, i is country, t is 
year, 0 < α < 1 and 0 < θ < 1 denote decreasing return to scale in human capital and 
physical capital input, respectively. Natural logarithm is taken in both sides of the equation to 
linearise equation (1), and it becomes:

Ln Yitð Þ= Ln Aitð Þ+ αLn Hitð Þ+ θLn Citð Þ (3) 

According to Ductor and Grechyna (2013), A is often used to represent financial 
development, technical progress or the quality of institutions in research. Following Duan 
et al. (2022) and Taiwo (2021), this paper assumes that financial development, GDP, 
institutions and inflation are other factors affecting efficiency, which are summarized in A.

Therefore, we can rewrite Ln Aitð Þ as:

Ln Aitð Þ= β1Ln FinDitð Þ+ β2Ln GDPitð Þ+ β3Ln Institð Þ+ β4Ln Inf lationitð Þ (4) 

Putting equation (4) into equation (3), the following equation is obtained:

Ln Yitð Þ= β1Ln FinDitð Þ+ β2Ln GDPitð Þ+ β3Ln Institð Þ+ β4Ln Inf lationitð Þ

+ αLn Hitð Þ+ θLn Citð Þ (5) 

We also add error terms to generate an econometrics form for equation (5). This is expressed 
as:

Ln Yitð Þ= β1Ln FinDitð Þ+ β2Ln GDPitð Þ+ β3Ln Institð Þ+ β4Ln Inf lationitð Þ+ αLn Hitð Þ

+ θLn Citð Þ+ δi + ϑt + μit (6) 

Equation (6) can be rewritten as:

Yit = β1FinDit + β2GDPit + β3Instit + β4Inf lationit + αHCit + θCit + δi + ϑt + μit (7) 

From equation (7), Yit is the sector efficiency for country i at year t proxied with agriculture, 
manufacturing and service technical efficiencies; FinDit is financial development for country 
i at year t proxied with domestic credit to private sector and bank deposits to GDP; GDPit is 
economic growth for country i at year t proxied with GDP per capita growth rate; Instit is 
institution for country i at year t proxied with principal component analysis (PCA) of 
governance indicators; Inf lationit is inflation rate for country i at year t; HCit is human 
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capital for country i at year t proxied with primary school enrolment; Cit is physical capital 
for country i at year t proxied with foreign direct investment inflows as a percentage of GDP; 
δi is country specific effects; ϑt is time-specific effect and μit is the error term. A summary of 
the regression variables is presented in Table 1.

3.4 Estimation procedure
Some empirical studies on the non-linear finance-growth nexus included a quadratic term 
(Baloch et al., 2019; Benczúr et al., 2019; Law et al., 2018; Luintel et al., 2024). However, 
differentiation is used to compute the exact points of inflection and the confidence intervals 
within which such thresholds fall are mostly unknown. To control for this, the panel 
threshold effect model by Hansen (1999) is used to examine the potential non-linear effect of 
financial development on agriculture, manufacturing and service sector technical efficiency. 
In addition, due to the unobserved individual heterogeneity and omitted variable bias, this 
study, specifically, uses the fixed-effect panel threshold model by Hansen (1999). Hansen 
(1999) threshold regression technique has the advantage of estimating thresholds through 
asymptotic theory. Also, non-linearities estimated by the threshold regression is not imposed 
and the confidence intervals of all the thresholds identified can empirically be verified. 
Furthermore, the technique allows to test for whether there is a threshold or there is no 
threshold. In this paper, if at least one threshold exists, it indicates that there is a non-linear 
relationship between the financial development and efficiency.

Following Hansen (1999), Shen and He (2022) and Wang (2015), the fixed-effect panel 
threshold model under a single threshold can be expressed as:

Yit = β0 + β1FinDit + δ′Xit + εit; if qit ≤ γ 

Yit = β0 + β2FinDit + δ′Xit + εit; if qit > γ (8) 

Equation (7) can be rewritten as:

Yit = β0 + β1FinDitI qit ≤ γð Þ+ β2FinDitI qit > γð Þ+ δ′Xit + εit (9) 

εit = ∅i + ϑt + ϵit 

The indicative function I :ð Þ is:

I qit ≤ γð Þ=
1; if qit ≤ γ

0; if qit > γ

(

I qit > γð Þ=
1; if qit ≤ γ

0; if qit > γ

(

(10) 

Similarly, a double threshold can be expressed as:

Yit = β0 + β1FinDit + δ′Xit + εit; if qit ≤ γ1 
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Yit = β0 + β2FinDit + δ′Xit + εit; if γ1 < qit ≤ γ2 

Yit = β0 + β3FinDit + δ′Xit + εit; if qit > γ2 (11) 

The following can be obtained from equation (10):

Yit = β0 + β1FinDitI qit ≤ γ1ð Þ+ β2FinDitI γ1 < qit ≤ γ2ð Þ+ β3FinDitI qit > γ2ð Þ+ δ′Xit + εit

(12) 

εit = ∅i + ϑt + ϵit 

The indicative function I :ð Þ is:

I qit ≤ γ1ð Þ=
1; if qit ≤ γ1

0; if qit > γ1

(

I γ1 < qit ≤ γ2ð Þ=
1; if γ1 < qit ≤ γ2

0; if γ1 ≥ qit > γ2

(

I qit > γ2ð Þ=
1; if qit ≤ γ2

0; if qit > γ2

(

(13) 

From equation (7) (8), (9), (10), (11) and (12) Yit represents the dependent variables, namely, 
agriculture technical efficiency, manufacturing technical efficiency, sector technical 
efficiency; FinDit represents financial development; δ′Xit represents a vector of control 
variables, namely, GDP per capita, institutions, inflation, human capital and FDI; qit is the 
threshold variable in this study FinDð Þ, thus, financial development; γ, γ1 and γ2 are the 
thresholds.

According to the panel threshold theory, the threshold value is the value that minimises 
the residual sum of squares (Nguyen and To, 2017). Thus, bγ = argγ minS1 γð Þ. “Due to the 
fact that nuisance parameter problem makes the distribution of threshold estimate non- 
standard, test for the hypothesis γ = γ0 (in which, γ0 is the true value of γ) is necessary. 
Hansen (1999) also suggested that using the “no-reject region” method with a likelihood 
ratio (LR) statistic to construct the confidence interval is the best approach” (Nguyen and To, 
2017, p. 35). LR is expressed as:

LR1 γ0ð Þ=
S γ0ð Þ− S bγð Þ

bσ2 (14) 

Following from equation (13) the F-statistics to test for threshold effect under the null 
hypothesis of no threshold effect following Taiwo (2021) is expressed as:

F1 =
S0 − S1 bγð Þ

bσ2 (15) 

Since F1 does not follow a standard distribution, Hansen (2000) suggested the bootstrap 
approach to calculate the p-values.
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4. Data analysis
This section presents the statistical description of the regression variables, unit root test and 
the Pearson correlation matrix with the variance inflation factor.

4.1 Descriptive statistics
Table 2 presents the statistical description of the regression variables used in this paper.

From Table 2, the average technical efficiencies for the agriculture, manufacturing and 
service sectors are about 35.9%, 33.2% and 32.1%, respectively. This indicates that the 
agriculture, manufacturing and service sectors need to improve their technical efficiencies by 
64.1%, 66.7% and 67.9%, respectively. Ranging between 0 (minimum financial 
development index) and 0.59 (maximum financial development index), the average financial 
development index in Africa is about 0.15. Furthermore, average domestic credit to private 
sectors in Africa is about 20.35% of GDP on the average, while the average bank deposits 
share to GDP is about 30.7% for the study period. On average, FDI inflows to Africa are 
about 4.30% of GDP ranging between −17.29% and 69.18% for the study period. The 
negative minimum value for the net FDI inflows indicates that foreign investors’ 
disinvestment was greater than the capital invested in the receiving economy. The average 
GDP per capita growth rate for Africa for the study period is about 1.3%. Africa’s 
institutional index ranges from −1.97251 to 0.9200, with an average of −0.58185. Lastly, the 
average percentage of Africans with a primary education is 78.07%. The majority of African 
nations require elementary education, which may account for the continent’s high primary 
education rate.

Table 2. Descriptive statistics

Variable Obs Mean Std. Min Max

Technical efficiency (agriculture) 882 0.359414 0.236709 0.000397 1
Technical efficiency (manufacturing) 882 0.332991 0.256811 0.001392 1
Technical efficiency (service) 882 0.320893 0.280838 5.59E-06 1
Domestic credit to private sector (%) 882 20.34515 18.49543 −6.376709 104.8486
Bank deposits to GDP (%) 882 30.66353 30.26576 −61.9866 276.1006
Foreign direct investment (FDI) (%) 882 4.203522 7.251474 −17.2922 69.18494
GDP per capita growth (%) 882 1.302636 6.580148 −75.77694 55.59033
Inflation (%) 882 8.094013 22.04088 −78.5622 379.9996
Institution 882 −0.58185 0.575514 −1.97251 0.920007
Primary school enrolment (%) 882 78.06596 17.55949 24.98238 122.3433

Source(s): Authors’ own computation

4.2 Panel unit root test
Panel unit root test is performed to determine the stationarity of the series at levels or first 
difference. The results are presented in Table 3. The Levin–Lin–Chu, Fisher-type and 
Im–Pesaran–Shin test are used for the stationarity test.

Using the Levin–Lin–Chu test, all the variables are stationary at levels except domestic 
credit and bank deposits at 1% significance level. For the first difference, all the variables are 
stationary. With the Fisher-type test for stationarity, all the variables are stationary at first 
difference, but service technical efficiency and domestic credit are not stationary at levels. 
Lastly, results for the Im–Pesaran–Shin test for stationarity indicates that all the all the 
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variables are stationary at first difference, but service technical efficiency, domestic credit, 
bank deposits and primary school enrolment are not stationary at levels.

4.3 Correlation matrix and variance inflation factor
The correlation matrix and variance inflation factor result to check are presented in Tables 4
and 5.

From Tables 4 and 5, multicollinearity does not exist in the regression variables because 
the correlation coefficients are less than 0.8, and the variance inflation factor for the variables 
are less than 10.

5. Empirical results
Possible non-linear effect of financial development on sectors’ technical efficiency using the 
fixed-effects panel threshold regression technique by Hansen (1999) are presented in this 
section. The sectors considered are the agriculture, manufacturing and service sectors. The 
paper used the different financial development variables, namely, domestic credit to private 
sectors and bank deposits to GDP.

Before the panel threshold regression, the single-threshold model is first set for the 
various sectors to test the significance of threshold effect. The null hypothesis under the 
single-threshold model is that there is no threshold; thus, the model is linear. When the null 
hypothesis is rejected, it means that financial development has a non-linear effect on the 
sector’s technical efficiency. Secondly, when the null hypothesis of “no threshold” is 
rejected, the threshold model with different number of thresholds is set to determine the 
number of thresholds for the regression model. For the double threshold, the null hypothesis 
is that there is a single threshold. Therefore, when the null hypothesis under the double 
threshold is rejected, it means there is a double-threshold effect of financial development 
on the sector’s efficiency. The triple-threshold model corresponds to the null hypothesis of 
two thresholds and the alternative of three thresholds. This process of determining the 
number of thresholds continues until the null hypothesis is accepted.

Table 3. Panel unit root test

Levin–Lin–Chu Fisher-type Im–Pesaran–Shin
Variables Level First difference Level First difference Level First difference

AgricTE −2.58*** −13.6663*** −0.9911 3.8984*** −1.2447 −14.1852***
ManufTE −2.8654*** −10.0639*** 3.7092*** 4.0133*** −1.7564** −14.1644***
ServiceTE −2.8975*** −15.4404*** −1.0018 5.6666*** 0.1304 −14.3531***
Domestic credit −0.9303 −6.8605*** −1.4434 4.9776*** 1.4883 −12.4969***
Bank deposits −0.7891 −7.4571*** 1.3892* 8.7451*** 0.2129 −11.8473***
FDI −4.9052*** −10.8862*** 6.1669*** 12.8596*** −6.4251*** −17.1635***
GDP per capita −3.5807*** −17.8487*** 3.3162*** 17.2958*** −8.9473*** −17.7944***
Inflation −4.1745*** −18.7093*** 3.7332*** 12.9591*** −9.8135*** −16.4138***
Institution −2.7081*** −13.0248*** 3.4393*** 6.7913*** −1.3073* −14.1339***
Primary −6.2131*** −6.7757*** 1.6519** 2.1638** 2.0511 −8.2643***

Note(s): ***p < 0.01, **p < 0.05, *p < 0.1; AgricTE = agriculture technical efficiency; ManufTE =  
manufacturing technical efficiency; ServiceTE = service technical efficiency; FinDI = financial  
development index; FDI = foreign direct investment; GDP per capita = gross domestic product per capita; 
Primary = primary school enrolment
Source(s): Authors’ own computation
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When the number of thresholds is determined, the threshold values corresponding to the 
number of thresholds are estimated. Lastly, the significance of the threshold values is further 
determined with the panel threshold regression. Table 6 presents the threshold test to 
determine the number of thresholds using the significance of the threshold effect.

From Table 6, the significance of the threshold effect of financial development on 
agriculture, manufacturing and service sectors are presented. This is to determine whether 
non-linearity exists between financial development and each sector’s technical efficiency, 
and also, the number of thresholds for the non-linearity. The financial development variables 
used are the domestic credit to the private sector and the financial development index.

The threshold effect test of domestic credit on agriculture sector’s technical efficiency 
shows that the null hypothesis of no threshold is rejected with a bootstrapped p-value of 
0.0467 (F1 = 33:85 > critical value = 32:8561Þ at 5% significance level, but null 
hypothesis of one threshold is accepted with a bootstrapped p-value of 0.42 
(F2 = 10:59 < critical value = 22:9333Þ. This implies that domestic credit has a non-linear 
effect on agriculture technical efficiency and the threshold point is single. Furthermore, we 
fail to reject the null hypothesis of no threshold for the effect of domestic credit on 
manufacturing sector’s technical efficiency with a bootstrapped p-value of 0.3867 
(F1 = 26:23 < critical value = 49:9116Þ. This implies that there is no non-linear 
relationship between domestic credit and manufacturing technical efficiency. Thus, domestic 
credit only has a linear effect on manufacturing technical efficiency. Therefore, there is no 
need to fit the other number of thresholds for the relationship between domestic credit and 
manufacturing technical efficiency. The null hypothesis of no threshold for the effect of 
domestic credit on service sector’s technical efficiency is rejected at 5% significance level 
with a bootstrapped p-value of 0.0467 (F1 = 16:98 > critical value = 16:1653Þ, but null 
hypothesis of one threshold is accepted F2 = 2:56 < critical value = 11:4263ð Þ. This means 
that domestic credit has a non-linear effect on service sector’s technical efficiency, but the 
number of thresholds is one.

The null hypothesis of no threshold for the relationship between bank deposits and 
agriculture technical efficiency is rejected at a 5% significance level 
(F1 = 51:44 > critical value = 35:256Þ , but we fail to reject the null hypothesis of one 
threshold (F2 = 8:3 < critical value = 21:164Þ. Therefore, bank deposits and agriculture 
technical efficiency have a non-linear relationship with a single threshold point. The test of 
the significance of the threshold effect between bank deposits and the manufacturing sector’s 
technical efficiency fails to reject the null hypothesis of no threshold with a bootstrapped p- 
value of 0.6267. Hence, the relationship between bank deposits and manufacturing efficiency 
is linear. Furthermore, the null hypothesis of no threshold for the relationship between bank 

Table 5 Variance inflation factor

Variables VIF 1/VIF Variable VIF 1/VIF

Institution 1.98 0.505878 Institution 1.59 0.62822
Domestic credit 1.94 0.51438 Bank deposits 1.43 0.69855
Primary 1.31 0.76222 Primary 1.28 0.77965
GDP per capita 1.17 0.85673 GDP per capita 1.17 0.85806
Inflation 1.11 0.90238 Inflation 1.11 0.90326
FDI 1.07 0.93523 FDI 1.06 0.94066
Mean VIF 1.43 - Mean VIF 1.27 -

Source(s): Authors’ own computation
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deposits and service technical efficiency is rejected at 1% significance level with a 
bootstrapped p-value of 0.0000 (F1 = 69:38 > critical value = 48:9147Þ, but null 
hypothesis of one threshold is accepted with a bootstrapped p-value of 0.42 
(F2 = 10:99 < critical value = 23:2573Þ. This implies that a non-linear relationship exists 
between bank deposits and the service sector with a single threshold.

In summary, domestic credit has a significant non-linear effect on agriculture and service 
sectors’ technical efficiency and the number of thresholds is one. Domestic credit has no 
non-linear effect on the manufacturing sector’s technical efficiency.

From Table 6, the threshold values are further estimated for only the significant threshold 
number, and the results are presented in Table 7.

Table 7 presents the threshold values for the established non-linear relationships between 
financial development (domestic credit, bank deposits and financial development index) and 
the sector’s technical efficiency as indicated in the results in Table 6. In Table 7, the threshold 
value for the non-linear effect of domestic credit on the agriculture sector’s technical 
efficiency is 8.0976%, while the threshold value for the non-linear link between domestic 
credit and the technical efficiency of the service sector is 11.9424%. The threshold values for 
bank deposits in the agriculture and service sectors are 25.9713% and 14.8981%, 
respectively.

Table 7. Threshold estimation and confidence interval

Threshold variable Threshold no. Threshold estimation
95% confidence  

interval

Domestic credit (agriculture efficiency) 1 8.0976 7.9209 8.0982
Domestic credit (service efficiency) 1 11.9424 11.6842 12.0012
Bank deposits (agriculture efficiency) 1 25.9713 25.8095 26.4976
Bank deposits (service efficiency) 1 14.8981 14.8268 14.9616

Source(s): Authors’ own computation

5.1 Effect of financial development on sectoral efficiency
The regression results for the effect of financial development on sectoral efficiency are 
shown in Tables 8 and 9. Table 8 shows the effect of domestic credit on sectoral efficiency, 
while Table 9 shows the effect of bank deposits on sectoral efficiency. For regression models 
where we failed to reject the null hypothesis of no threshold (see Table 6), we only estimate a 
linear model using the fixed effects with Driscoll–Kraay standard errors. However, in 
regression models where we reject the null hypothesis of no threshold (see Table 6), which 
indicates the existence of a non-linear relationship, the fixed-effects panel threshold 
regression technique is used for the non-linear model.

From Table 8, domestic credit has a significant positive linear effect on the 
manufacturing sector’s technical efficiency. A percentage increase in domestic credit 
leads to a 0.281% increase in the manufacturing sector’s technical efficiency at a 10% 
significance level. Below a threshold value of 8.0976%, a percentage increase in domestic 
credit leads to a 0.855% reduction in the technical efficiency of the agriculture sector but 
beyond a threshold of 8.0976% but beyond the threshold value of 8.0976%, a percentage 
increase in domestic credit leads to a 0.385% increase in the technical efficiency of 
agriculture sector at 1% significance level. Therefore, a U-shaped link between domestic 
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credit and agriculture efficiency. Furthermore, domestic credit below 11.1906% has a 
significant positive effect on the service sector’s technical efficiency at a 5% significance 
level, but the effect is negative at a 10% significance level when domestic credit beyond 
11.1906%. This indicates an inverted U-shaped relationship between domestic credit and 
the service sector.

On the controls, FDI has no significant effect on the manufacturing sector, but there is a 
significant negative effect of FDI on agriculture and service sectors’ technical efficiency at a 
10% significance level. GDP per capita has a negative effect on the efficiency of the 
manufacturing sector, but it is not significant. GDP per capita showed a positive effect on the 

Table 8. Effect of financial development (domestic credit) on sectoral efficiency

(Linear regression) (Threshold regression) (Threshold regression)
Variables Manufacturing Agriculture Service

Domestic credit 0.00281* (0.00148) - -
Domestic Credit ≤ γ - −0.00855*** (0.00246) 0.00795** (0.00332)
Domestic Credit > γ - 0.00385*** (0.00076) −0.00290* (0.00150)
FDI 0.00045 (0.00147) −0.00128* (0.00068) −0.00251* (0.00134)
GDP per capita −0.00302 (0.00180) 0.00049 (0.00071) 0.00406*** (0.00141)
Inflation −0.00045*** (0.00014) −0.00017 (0.00021) −0.00073* (0.00041)
Institution −0.20724*** (0.04984) −0.08909*** (0.02656) −0.02803 (0.05290)
Primary school enrolment 0.00230*** (0.00034) 0.00341*** (0.00041) −0.00353*** (0.00080)
Constant −0.01803 (0.08364) −0.01840 (0.03677) 0.62302*** (0.07260)
F-statistics 94.42*** 31.77*** 10.35***
R-squared 0.0714 0.21071 0.08003
Observations 882 882 882
Number of id 42 42 42

Note(s): Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1
Source(s): Authors’ own computation

Table 9. Effect of financial development (bank deposits) on sectoral efficiency

(Linear regression) (Threshold regression) (Threshold regression)
Variables Manufacturing Agriculture Service

Bank deposits 0.00065* (0.00036) - -
Bank deposits ≤ γ - 0.00464*** (0.00067) 0.01303*** (0.00161)
Bank deposits > γ - 0.00040 (0.00026) 0.00017 (0.00049)
FDI 0.00060 (0.00164) 0.00023 (0.00072) 0.00165 (0.00141)
GDP per capita −0.00338 (0.00179) −0.00021 (0.00071) 0.00509*** (0.00135)
Inflation −0.00054*** (0.00011) −0.00069*** (0.00021) −0.00097** (0.00040)
Institution −0.20679*** (0.04904) −0.06031** (0.02721) 0.03851 (0.05274)
Primary school enrolment 0.00264*** (0.00044) 0.00424*** (0.00040) −0.00257*** (0.00079)
Constant −0.00741 (0.07534) −0.04792 (0.03601) 0.50065*** (0.07051)
F-statistics 91.86*** 27.40*** 16.97***
R-squared 0.0677 0.18717 0.12481
Observations 882 882 882
Number of id 42 42 42

Note(s): Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1
Source(s): Authors’ own computation
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technical efficiency of agriculture and service sectors, but the relationship is significant for 
the service sector at a 1% significance level. Inflation has a negative effect on sectoral 
technical efficiency, but it is not significant for agriculture. The institution also has a negative 
effect on sectoral efficiency, but it is only significant for the manufacturing and agriculture 
sectors at a 1% significance level. Primary school enrolment has a significant positive effect 
on the technical efficiency of the manufacturing and agriculture sectors, but it has a 
significant negative effect on the service sector.

In Table 9, bank deposits are used as a measure for financial development to examine its 
impact on sectoral efficiency.

From Table 9, bank deposits have a linear relationship with manufacturing efficiency, 
which is positive at a 10% significance level. A percentage increase in bank deposits to 
GDP leads to a 0.065% increase in manufacturing efficiency. Moreover, when bank 
deposits to GDP is below 25.9713%, a percentage increase in bank deposits to GDP leads 
to a 0.464% increase in agriculture efficiency at a 1% significance level, but beyond 
25.9713%, a percentage increase in bank deposits to GDP has no significant on efficiency 
for agriculture. Therefore, a non-linear relationship exists between bank deposits and the 
agriculture sector. Furthermore, bank deposits below 14.8981% have a significant 
positive effect on service technical efficiency, but beyond 14.8981%, the positive effect is 
not significant.

For the controls, consistent with the results in Table 8, GDP per capita has no significant 
impact on the manufacturing and agriculture sectors, but GDP per capita has a significant 
positive effect on the technical efficiency of the service sector at a 1% significance level. 
Inflation has a significant negative effect on sectoral efficiency at a 1% significance level. 
Similar to the results in Table 9, institutions have a significant negative effect on the 
manufacturing and agriculture sectors.

5.2 Discussions
The effect of financial development on sectoral efficiency depends on the measure of 
financial development. Financial development has a linear relationship with the 
manufacturing sector where both bank deposits and domestic credit significantly drive the 
technical efficiency of the manufacturing sector. Domestic credit to private sector and bank 
deposits are very important in stimulating the efficiency of the manufacturing sector. This 
result is consistent with existing studies, which revealed a positive linear effect of domestic 
credit to the private sector and bank deposits on manufacturing sector growth (Aiyedogbon 
and Anyanwu, 2016; Perera, 2017). This is also consistent with Arestis et al. (2006) who 
fund a positive effect of financial development on technical efficiency. However, the positive 
linear relationship between bank deposits and the manufacturing sector contradicts Majeed 
and Iftikhar (2020) conclusions that bank deposits reduce manufacturing output. This 
implies that sector-specific structural circumstances, financial intermediation quality and 
institutional backing can affect the manner in which finance can be translated into efficiency 
outcomes, thus reaffirming the point that the impact of finance is context-specific and not 
universal across economies. More than merely reiterating these results, this discovery opines 
that production operations are poised in a better position to turn finance to efficiency benefits 
due to their increased integration with formal financial institutions, enhanced technological 
strength and more understood lines of investment. This confirms theoretical predictions that 
credit improves productivity in those industries with established financial and well- 
established capital utilisation structures.

Domestic credit has a significant U-shaped relationship with agriculture technical 
efficiency but an inverted U-shaped effect on the service sectors. Domestic credit initially 
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reduces the technical efficiency of the agriculture sector may be due to the domestic credit 
constraints to the agriculture sector, but domestic credit beyond 8.0976% may ensure 
efficient resource allocation, technological development and liquidity creation in the 
agriculture sector, which may stimulate production efficiency. This contradicts Ustarz and 
Fanta (2021) conclusions that showed there is an inverted U-shaped relationship between 
financial development and agriculture output. The present finding therefore extends their 
conclusion by demonstrating that the non-linear finance–sector nexus is not only evident 
in output responses but also in efficiency performance, highlighting the importance of 
sufficient and well-structured financing in agriculture. This means that the agricultural 
sectors might need a critical mass of funding before efficiency gains could be realised. 
Credit at low levels can deteriorate inefficiencies since the absorption capacity is weak 
and credit delivery structures are unsatisfactory, and it is not well mechanised. 
Nonetheless, beyond a significant level of financing, this becomes efficiency enhancing. 
This adds to the literature by emphasising that it is not just the presence of finance, but its 
magnitude, structure and timing that can be relevant in explaining efficiency responses.

In the service sector, domestic credit initially increases technical efficiency by stimulating 
technological advancement and investment in productive projects, but beyond 11.1906%, 
domestic credit reduces efficiency, possibly reflecting financial misallocation and structural 
constraints rather than productivity-enhancing use of credit. This is consistent with Ustarz 
and Fanta (2021) findings that showed there is an inverted U-shaped relationship between 
financial development and sector output. The current finding thus indicates that non-linear 
finance–sector nexus is not only observed in the responses of output but also efficiency 
performance, which emphasizes the significance of proper and well-designed financing in 
the service sector. This result augers well with the threshold-finance literature argument that 
a high level of financial deepening can result in less or even negative efficiency in the 
absence of proper management within productive and regulatory boundaries. It demonstrates 
that finance can bring efficiency at the beginning of its development by contributing to 
innovation and growth, and excessive credit can encourage speculation, inefficient growth or 
bad oversight, thus undermining efficiency. Therefore, the role of finance in the performance 
of service sectors is not automatic.

Moreover, bank deposits initially increase technical efficiencies in agriculture and 
service sectors, but after a certain threshold, the positive effect is not significant. Bank 
deposits below 25.9713% and 14.8981% are essential to significantly stimulate technical 
efficiencies of the agriculture and service sectors, respectively. This contradicts Ibrahim 
and Alagidede (2018a, 2018b) who found that financial development below a certain 
threshold has no significant effect on economic growth for sub-Saharan African countries, 
but beyond that threshold, the positive effect is significant. This reinforces emerging 
evidence in the threshold-finance literature, which suggests that excessive financial 
deepening may generate inefficiencies and resource misallocation when not accompanied 
by strong regulatory oversight and productive absorption capacity. This consequently 
expands on the current knowledge by showing that threshold behaviour is applicable not 
only to growth indicators but also efficiency outcomes. This means that financial 
development should be sustainable with efficiency-oriented financial policies, 
institutional reinforcement and sector-specific financial structures to convert liquidity into 
productive efficiency.

On the controls, GDP per capita stimulates the technical efficiency in the service sector 
because growth in GDP per capita may stimulate technological advancement and 
innovations in the service sectors, which may reduce inefficiencies. Furthermore, inflation 
reduces sectoral efficiency due to the high cost of production associated with inflation. 
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Hence, sectors are unable to maximise their production output. This is consistent with 
previous empirical studies on economic output (Acquah and Ibrahim, 2020; Aziz and 
Mishra, 2016), which concluded that inflation reduces economic output. Furthermore, 
institutions reducing technical efficiencies in the agriculture and manufacturing sectors may 
be explained by the bureaucratic bottlenecks associated with institutions. This reduces the 
quality and effectiveness of the institutions to drive efficiency. The negative link between 
efficiency and efficiency contradicts Ata et al. (2012) who found a significant positive effect 
of institutions on economic growth. Primary school enrolment has a significant positive 
effect on the manufacturing and agriculture sectors, but the effect on the service sector is 
negative. The service sector requires a very high-quality human resource with innovative 
thinking, which primary education cannot offer. This may explain the negative effect of 
primary school enrolment on the service technical efficiency. However, primary school 
enrolment in the manufacturing and agriculture sectors may stimulate productivity and 
output efficiency. Overall, the results point to the fact that financial development does not 
always promote efficiency; it actually depends on the aspects of the sector, financial heights 
and the quality of institutions, thus the necessity to implement various financial development 
policies by the sector. These control effects, when combined, demonstrate that 
macroeconomic stability, human capital quality and institutional capability are meaningful 
mediating variables in the financial development efficiency relationship, which supports the 
notion that financial development in its own right is not sufficient to drive structural 
development.

Generally, the results suggest that efficiency is not always encouraged by financial 
development. Rather, its impact relies on sectoral features, financial threshold, institutional 
environment and quality of financial intermediation. The analysis thus adds to the literature 
by making the change in discussion about finance-growth links to finance-efficiency motions 
and proving that the reactions of efficiency are non-linear and policy-sensitive.

5.3 Policy implications
The results have clear policy implications on financial sector regulators, governments and 
policymakers in the sector. To begin with, the positive linear correlation between financial 
development and manufacturing efficiency indicates that the effectiveness of the access to 
credit and mobilisation of deposits may help to boost the manufacturing productivity 
significantly. To maintain the gains in efficiency, policymakers are advised to focus more on 
specific financing schemes, conducive credit policy and bank-based innovation financing 
depending on the requirements of the manufacturing industry.

Secondly, the U-shaped effect of domestic credit on agriculture suggests that small and 
ill-constructed finance can enhance inefficiency, and that adequate and well-designed finance 
can help productivity. This requires carefully designed agricultural credit programmes, better 
credit delivery channels, risk-sharing plans and capacity support to enable the agriculture 
sector to be able to absorb and use credit in an efficient and productive manner.

Thirdly, the inverted U-shaped effect of the service sector puts emphasis on the fact that 
excessive credit without proper monitoring can create inefficiencies. To prevent such 
misallocation of funds, policymakers should thus balance financial deepening by effective 
regulation and better handling of credit risk and providing incentives on the productivity- 
enhancing investment.

Moreover, the threshold behaviour of bank deposits in agriculture and services also 
suggests that financial deepening has to be accompanied by its efficient intermediation and 
institutional enhancement instead of assuming that the increase in liquidity inevitably leads 
to efficiency. Lastly, the prominent positions of macroeconomic stability, institutional quality 
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and human capital point to the necessity of the complementary structural reforms, as well as 
the financial development policies.

On the whole, the research highlights that industry-oriented, properly designed and 
efficiency-focused financial policies are necessary so that financial development would be 
turned into the long-term efficiency uptake of the sector.

6. Summary, conclusion and recommendations
The paper examined the threshold effect of financial development on sectoral efficiency 
using a balanced panel of 42 African countries for the period 2000–2020. The sectors 
considered in this paper are the manufacturing, agriculture and service sectors. The findings 
of the study showed that the effect of financial development on sectoral efficiency depends 
on the measure of financial development. Domestic credit and bank deposits have a positive 
linear effect on the efficiency of the manufacturing sector. Domestic credit has a U-shaped 
relationship with agriculture technical efficiency, but its relationship with the service sector 
is inverted U-shaped. Also, domestic credit and bank deposits affect sectoral efficiency in 
diverse ways depending on the level of domestic credit and bank deposits. Therefore, it is 
recommended that domestic credits to the private sector beyond 8.0976% are good for 
agriculture technical efficiency, while domestic credit below 11.1906% is needed for service 
sector efficiency. Also, threshold values below 25.9713% and 14.8981% are recommended 
to see a significant positive effect of bank deposits on efficiency (agriculture and service 
sectors, respectively).

This study can be extended into a meta-analysis of high-income, low-income and middle- 
income economies globally.

References
Acheampong, A.O. (2019), “Modelling for insight: does financial development improve environmental 

quality?”, Energy Economics, Vol. 83, pp. 156-179.
Acheampong, K., Frimpong, A.O. and Arhin, K. (2023), “Effect of foreign capital inflows on domestic 

credit to the private sector in Sub-Saharan Africa”, International Social Science Journal, Vol. 73 
No. 248, pp. 339-358.

Acquah, A.M. and Ibrahim, M. (2020), “Foreign direct investment, economic growth and financial 
sector development in Africa”, Journal of Sustainable Finance and Investment, Vol. 10 No. 4, 
pp. 315-334.

Adeniyi, O., Oyinlola, A., Omisakin, O. and Egwaikhide, F.O. (2015), “Financial development and 
economic growth in Nigeria: Evidence from threshold modelling”, Economic Analysis and 
Policy, Vol. 47, pp. 11-21.

Aiyedogbon, J.O. and Anyanwu, S.O. (2016), “Macroeconomic determinants of industrial development 
in Nigeria”, Nile Journal of Business and Economics, Vol. 1 No. 1, pp. 37-46.

Allen, F., Carletti, E., Cull, R., Qian, J., Senbet, L. and Valenzuela, P. (2014), “Resolving the African 
financial development gap: Cross-country comparisons and a within-country study of Kenya”, In 
African Successes, Volume III: Modernization and Development, University of Chicago Press, 
Chicago, IL, USA, pp. 13-62.

Aluko, O.A. and Ibrahim, M. (2020), “Institutions and the financial development–economic growth 
nexus in Sub-Saharan Africa”, Economic Notes, Vol. 49 No. 3, p. e12163.

Arcand, J.L., Berkes, E. and Panizza, U. (2012), “Too much finance? International monetary fund”, IMF 
Working Papers, 161.

Arestis, P., Chortareas, G. and Desli, E. (2006), “Financial development and productive efficiency in 
OECD countries: an exploratory analysis”, The Manchester School, Vol. 74 No. 4, pp. 417-440.

JFEP       

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026



Arestis, P., Chortareas, G. and Magkonis, G. (2015), “The financial development and growth nexus: a 
meta-analysis”, Journal of Economic Surveys, Vol. 29 No. 3, pp. 549-565.

Ata, A.Y., Koc, A. and Akca, H. (2012), “The relationship between economic growth and institutional 
structure in OECD countries: cross sectional analysis”, Actual Problems of Economics, Vol. 10 
No. 136, pp. 323-333.

Ayadi, R., Arbak, E., Naceur, S.B. and De Groen, W.P. (2015), Financial Development, Bank Efficiency, 
and Economic Growth across the Mediterranean, Springer International Publishing, Cham, 
Switzerland, pp. 219-233.

Aziz, O.G. and Mishra, A.V. (2016), “Determinants of FDI inflows to Arab economies”, The Journal of 
International Trade and Economic Development, Vol. 25 No. 3, pp. 325-356.

Baloch, M.A., Danish and Meng, F. (2019), “Modeling the non-linear relationship between financial 
development and energy consumption: statistical experience from OECD countries”, 
Environmental Science and Pollution Research, Vol. 26 No. 9, pp. 8838-8846.

Bampatsou, C. and Halkos, G. (2019), “Economic growth, efficiency and environmental elasticity for 
the G7 countries”, Energy Policy, Vol. 130, pp. 355-360.

Beck, T. and Honohan, P. (2007), Making Finance Work for Africa, (World Bank, Washington, DC).
Beck, T. and Levine, R. (2004), “Stock markets, banks, and growth: Panel evidence”, Journal of 

Banking and Finance, Vol. 28 No. 3, pp. 423-442.
Benczúr, P., Karagiannis, S. and Kvedaras, V. (2019), “Finance and economic growth: financing 

structure and non-linear impact”, Journal of Macroeconomics, Vol. 62, p. 103048.
Bist, J.P. (2018), “Financial development and economic growth: evidence from a panel of 16 African 

and non-African low-income countries”, Cogent Economics and Finance, Vol. 6 No. 1,  
p. 1449780.

Cecchetti, S. and Kharroubi, E. (2012), “Reassessing the impact of finance on growth”, Bank for 
International Settlements working paper number 381.

Chen, Y., Kumara, E.K. and Sivakumar, V. (2021), “Investigation of finance industry on risk awareness 
model and digital economic growth”, Annals of Operations Research, pp. 1-22.

Cull, R., Senbet, L.W. and Sorge, M. (2005), “Deposit insurance and financial development”, Journal of 
Money, Credit and Banking, Vol. 37 No. 1, pp. 43-82.

Cyrek, M. and Fura, B. (2019), “Employment for sustainable development: Sectoral efficiencies in EU 
countries”, Social Indicators Research, Vol. 143 No. 1, pp. 277-318.

Deidda, L. and Fattouh, B. (2002), “Non-linearity between finance and growth”, Economics Letters, 
Vol. 74 No. 3, pp. 339-345.

Dell, M., Jones, B.F. and Olken, B.A. (2012), “Temperature shocks and economic growth: evidence 
from the last half century”, American Economic Journal: Macroeconomics, Vol. 4 No. 3,  
pp. 66-95.

Duan, H., Yuan, D., Cai, Z. and Wang, S. (2022), “Valuing the impact of climate change on China’s 
economic growth”, Economic Analysis and Policy, Vol. 74, pp. 155-174.

Ductor, L. and Grechyna, D. (2013), “Financial development, technological progress and economic 
growth”, Technological Progress and Economic Growth. Retrieved from, available at: https:// 
ssrn.com/abstract=1997526

Ductor, L. and Grechyna, D. (2015), “Financial development, real sector, and economic growth”, 
International Review of Economics and Finance, Vol. 37, pp. 393-405.

Durusu-Ciftci, D., Ispir, M.S. and Yetkiner, H. (2017), “Financial development and economic 
growth: Some theory and more evidence”, Journal of Policy Modeling, Vol. 39 No. 2,  
pp. 290-306.

Favara, M.G. (2003), An Empirical Reassessment of the Relationship between Finance and Growth, 
International Monetary Fund, Washington, DC.

Journal of 
Financial 

Economic Policy    

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026

https://ssrn.com/abstract=1997526
https://ssrn.com/abstract=1997526


Fisher, A. (1935), The Clash of Progress and Security, Le Seuil, Paris, France.
Hansen, B.E. (1999), “Threshold effects in non-dynamic panels: Estimation, testing, and inference”, 

Journal of Econometrics, Vol. 93 No. 2, pp. 345-368.
Hansen, B.E. (2000), “Sample splitting and threshold estimation”, Econometrica, Vol. 68 No. 3,  

pp. 575-603.
Ho, S.Y. and Iyke, B.N. (2020), “The determinants of economic growth in Ghana: new empirical 

evidence”, Global Business Review, Vol. 21 No. 3, pp. 626-644.
Hynes, W., Trump, B.D., Love, P., Kirman, A., Galaitsi, S.E., Ramos, G. and Linkov, I. (2020), 

“Resilient financial systems can soften the next global financial crisis”, Challenge, Vol. 63 No. 6, 
pp. 311-318.

Ibrahim, M. and Alagidede, P. (2018a), “Effect of financial development on economic growth in Sub- 
Saharan Africa”, Journal of Policy Modeling, Vol. 40 No. 6, pp. 1104-1125.

Ibrahim, M. and Alagidede, P. (2018b), “Nonlinearities in financial development–economic growth 
nexus: evidence from Sub-Saharan Africa”, Research in International Business and Finance, 
Vol. 46, pp. 95-104.

Jeanneney, G.S., Hua, P. and Liang, Z., (2006), “Financial development, economic efficiency, and 
productivity growth: evidence from China”, The Developing Economies, Vol. 44 No. 1,  
pp. 27-52.

Jedidia, K.B., Boujelbène, T. and Helali, K. (2014), “Financial development and economic growth: new 
evidence from Tunisia”, Journal of Policy Modeling, Vol. 36 No. 5, pp. 883-898.

Kader, H.A., Adams, M., Hardwick, P. and Kwon, W.J. (2014), “Cost efficiency and board composition 
under different takaful insurance business models”, International Review of Financial Analysis, 
Vol. 32, pp. 60-70.

Khan, M.A., Khan, M.A., Abdulahi, M.E., Liaqat, I. and Shah, S.S.H. (2019), “Institutional quality and 
financial development: the United States perspective”, Journal of Multinational Financial 
Management, Vol. 49, pp. 67-80.

King, R.G. and Levine, R. (1993), Financial Intermediation and Economic Development, Cambridge 
University Press, Cambridge, Vol. 15689.

Law, S.H. and Singh, N. (2014), “Does too much finance harm economic growth?”, Journal of Banking 
and Finance, Vol. 41, pp. 36-44.

Law, S.H., Lee, W.C. and Singh, N. (2018), “Revisiting the finance-innovation nexus: evidence from a 
non-linear approach”, Journal of Innovation and Knowledge, Vol. 3 No. 3, pp. 143-153.

Levine, R. (1997), “Financial development and economic growth: views and agenda”, Journal of 
Economic Literature, Vol. 35 No. 2, pp. 688-726.

Levine, R. and Zervos, S. (1998), “Stock markets, banks, and economic growth”, American Economic 
Review, pp. 537-558.

Lucas, R.E. Jr, (1988), “On the mechanics of economic development”, Journal of Monetary Economics, 
Vol. 22 No. 1, pp. 3-42.

Luintel, K.B., Li, G. and Khan, M. (2024), “The threshold effect of finance on growth: reassessing the 
burden of evidence”, Open Economies Review, Vol. 35 No. 5, pp. 1-67.

McKinnon, R.I. (1973), Money and Capital in Economic Development, Brookings Institution, 
Washington, DC.

Majeed, S. and Iftikhar, S.F. (2020), “Modeling the relationship between banking sector credit and 
economic growth: a sectoral analysis for Pakistan”, Journal of Economic Cooperation and 
Development, Vol. 41 No. 1, pp. 145-178.

Mensah, B.D., Tweneboah, G., Asongu, S. and Tagbotor, T.E. (2025), “Growth effects of FDI inflows, 
financial development and institutional quality in emerging economies: a panel quantile 
regression approach”, Journal of Financial Economic Policy, Vol. 17 No. 5.

JFEP       

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026



Nguyen, T.Q. and To, N.K. (2017), “Threshold effect in the relationship between foreign direct 
investment and economic growth: Evidence from ASEAN countries”, Asia Pacific Journal of 
Advanced Business and Social Studies (APJABSS), Vol. 3 No. 1, pp. 32-45.

Nourzad, F. (2002), “Financial development and productive efficiency: a panel study of developed and 
developing countries”, Journal of Economics and Finance, Vol. 26 No. 2, pp. 138-148.

Otchere, I., Senbet, L. and Simbanegavi, W. (2017), “Financial sector development in Africa-an 
overview”, Review of Development Finance, Vol. 7 No. 1, pp. 1-5.

Patrick, H.T. (1966), “Financial development and economic growth in underdeveloped countries”, 
Economic Development and Cultural Change, Vol. 14 No. 2, pp. 174-189.

Perera, W.N. (2017), “Credit intensity of economic growth–a sectoral analysis: Case of Sri Lanka. 
Central bank of Sri Lanka ”, Staff Studies, Vol. 47 No. 1, pp. 1-45.

Popoola, O., Alege, P.O., Obindah, G. and Asaleye, A.J. (2019), “Human capital channels and 
productivity growth: evidence from Nigeria”, Economics and Sociology, Vol. 12 No. 4,  
pp. 59-73.

Puatwoe, J.T. and Piabuo, S.M. (2017), “Financial sector development and economic growth: evidence 
from Cameroon”, Financial Innovation, Vol. 3 No. 1, pp. 1-18.

Rajan, R.G. and Zingales, L. (2004), Saving Capitalism from the Capitalists: Unleashing the Power of 
Financial Markets to Create Wealth and Spread Opportunity, Princeton University Press.

Rousseau, P.L. and Wachtel, P. (2000), “Equity markets and growth: cross-country evidence on timing 
and outcomes, 1980–1995”, Journal of Banking and Finance, Vol. 24 No. 12, pp. 1933-1957.

Rousseau, P.L. and Wachtel, P. (2002), “Inflation thresholds and the finance–growth nexus”, Journal of 
International Money and Finance, Vol. 21 No. 6, pp. 777-793.

Sahu, J.P. (2021), “Does inflow of foreign direct investment stimulate economic growth? Evidence from 
developing countries”, Transnational Corporations Review, Vol. 13 No. 4, pp. 376-393.

Schumpeter, J.A. (1911), The Theory of Economic Development, Harvard University Press, Cambridge, 
MA.

Sequeira, T.N. (2021), “Inflation, economic growth and education expenditure”, Economic Modelling, 
Vol. 99, p. 105475.

Shen, L. and He, G. (2022), “Threshold effect of financial system on high-quality economic 
development”, Journal of Mathematics, Vol. 2022 No. 1, pp. 1-14.

Singh, R., Kpodar, K. and Ghura, D. (2009), “Financial deepening in the CFA franc zone: the role of 
institutions”, IMF Working Paper number 09/113, May, (Washington, DC: International 
Monetary Fund).

Taiwo, A. (2021), “Financial development, real sector and economic growth in Sub-Saharan Africa: the 
threshold effect”, Journal of African Business, Vol. 22 No. 4, pp. 603-626.

Tekilu, T., Wondaferahu, M. and Jibril, H. (2018), “The link between financial development and sectoral 
output growth in Ethiopia: the case of agriculture, industry and service sectors”, International 
Journal of Economics and Management Sciences, Vol. 7 No. 5, pp. 1-12.

Thierry, M.A. and Emmanuel, O.N.B. (2023), “Does financial development increase education level? 
Empirical evidence from Sub-Saharan Africa”, Journal of the Knowledge Economy, Vol. 14  
No. 4, pp. 3878-3903.

Ustarz, Y. and Fanta, A.B. (2021), “Financial development and economic growth in Sub-Saharan 
Africa: a sectoral perspective”, Cogent Economics and Finance, Vol. 9 No. 1, pp. 1-21.

Wang, Q. (2015), “Fixed-effect panel threshold model using Stata”, The Stata Journal: Promoting 
Communications on Statistics and Stata, Vol. 15 No. 1, pp. 121-134.

Wang, Q., Ge, Y. and Li, R. (2023), “Does improving economic efficiency reduce ecological footprint? 
The role of financial development, renewable energy, and industrialization”, Energy and 
Environment, pp. 1-27.

Journal of 
Financial 

Economic Policy    

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026



Yang, F. (2019), “The impact of financial development on economic growth in Middle-income 
countries”, Journal of International Financial Markets, Institutions and Money, Vol. 59,  
pp. 74-89.

Zubair, I. and Hayat, A. (2020), “Financial development and poverty reduction: insights from Pakistan”, 
Journal of Business and Economic Options, Vol. 3 No. 4, pp. 187-194.

Corresponding author
Barbara Deladem Mensah can be contacted at: barbara-deladem.mensah@upsamail.edu.gh

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

JFEP       

Downloaded from http://www.emerald.com/jfep/article-pdf/doi/10.1108/JFEP-10-2024-0313/11215144/jfep-10-2024-0313en.pdf by University of Johannesburg user on 08 February 2026

mailto:barbara-deladem.mensah@upsamail.edu.gh
https://www.emeraldgrouppublishing.com/licensing/reprints.htm
mailto:

	Threshold effect of financial development on sectoral efficiency in Africa
	Introduction
	Literature review
	Theoretical review
	The three-sector theory of development.

	Empirical review and hypothesis development

	Methodology
	Data
	Data envelopment analysis model
	Empirical model
	Estimation procedure

	Data analysis
	Descriptive statistics
	Panel unit root test
	Correlation matrix and variance inflation factor

	Empirical results
	Effect of financial development on sectoral efficiency
	Discussions
	Policy implications

	Summary, conclusion and recommendations
	References


