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Domestic credit growth has remained a central policy
concern in Africa, where financial deepening is often
accompanied by structural inefficiencies that limit its
contribution to sustainable development. In Ghana,
despite persistent credit expansion, questions remain as
to whether this growth fuels productive investment or
merely supports consumption and fiscal imbalances.
This study examines the impact of domestic credit on
economic performance in Ghana, engaging the debate
on whether credit expansion serves as an enabler of
growth or a constraint. The precise effect of credit on
real GDP per capita remains ambiguous, partly due to
endogeneity and reverse causality. Using a Two-Stage
Least Squares (2SLS) instrumental variable approach
over the 1984-2023 period, the analysis employs broad
money supply as an instrument for domestic credit while
controlling for gross capital formation, government
expenditure, inflation, and trade openness. The findings
reveal a significant bidirectional relationship between
credit and growth, indicating that credit expansion alone
does not guarantee sustained performance without
addressing inefficiencies in allocation. The results
further show that government expenditure and trade
openness enhance growth, while inflation has a negative
effect. This study concludes that financial sector
reforms, improved credit targeting, prudent fiscal
management, and strengthened trade competitiveness
are critical for maximising the developmental impact of
domestic credit in Ghana.
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1. Introduction

Economic performance remains a central policy priority for Ghana, particularly in the wake of
recent fiscal imbalances and its ongoing collaboration with the International Monetary Fund
(IMF). The governments’ current reform agenda, supported by the IMF's Extended Credit
Facility, seeks to restore macroeconomic stability, reduce debt vulnerabilities, and promote
inclusive growth (IMF, 2023). Ghana’s GDP growth rebounded to 5.7 per cent in 2024 from
3.1 per cent in 2023, driven by strong industry and services performance, yet inflation
persisted at nearly 24 per cent by year-end, underscoring structural fragilities (World Bank,
2025). These challenges highlight the need to understand how financial and macroeconomic
variables, particularly domestic credit, interact with growth outcomes.

Domestic credit plays a pivotal role in shaping economic performance. In principle, access to
credit enables investment in physical and human capital, spurring productivity and
innovation. The Neo-Classical Growth Model emphasises the importance of capital
accumulation for long-run output, implying that greater credit availability should support
growth (Solow, 1956; Barro, 1991). The Endogenous Growth Theory, however, stresses that
growth depends not only on the volume of credit but also on its efficient allocation and the
institutional context in which it operates (Romer, 1990; Lucas, 1990). Similarly, the
McKinnon-Shaw Hypothesis argues that financial liberalisation and deeper intermediation
expand credit markets, reduce distortions, and enhance growth (McKinnon, 1973; Shaw,
1973). These contrasting perspectives underscore the importance of empirically examining
how credit functions in Ghana's financial system.

Empirical studies on Ghana's finance-growth nexus have so far produced inconclusive results.
For example, a recent work (see Appiah-Otoo & Song, 2022) employing Auto-Regressive
Distributive Lag (ARDL) and Fully Modified OLS (FMOLS) approaches reports that broad money
supply and domestic credit exert negative effects on growth (Alaba, Ahmed et al., 2024).
Similarly, nonlinear threshold models reveal that while financial deepening promotes growth
up to a certain level, excessive expansion beyond that threshold may harm economic
performance (Gyamfi et al., 2022). By contrast, other studies applying ARDL and Granger
causality frameworks find that domestic credit is positively related to GDP, though causality
frequently runs from growth to credit rather than the reverse (Ofori-Abebrese et al., 2017).
This divergence reflects both method-based limitations and country-specific conditions,
leaving the finance-growth relationship unsettled.

Addressing these gaps requires method-based rigour. Traditional Ordinary Least Squares
(OLS) estimates are vulnerable to endogeneity bias, arising either from reverse causality,
where higher growth stimulates credit expansion, or from omitted variable bias. To overcome
this, the present study adopts an Instrumental Variable (1V) strategy, specifically Two-Stage
Least Squares (2SLS), using broad money supply as an instrument for domestic credit. This
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approach isolates exogenous variation in credit supply, thus producing more reliable
estimates of its impact on economic performance (Semwenda, 2023).

This study makes three contributions to the literature. First, it provides up-to-date country-
specific evidence on Ghana, where domestic credit growth remains robust, averaging 18.8
per cent year-on-year as of November 2024 (CEIC, 2024). Second, it enhances method-based
precision by employing an IV approach to address endogeneity concerns overlooked in many
Ghanaian studies. Third, it integrates a comprehensive set of macroeconomic controls,
including gross capital formation, government expenditure, inflation, and trade openness, to
isolate the net impact of credit on GDP per capita. These controls are particularly relevant,
as Ghana's gross capital formation rose sharply from GHS 85,671 million in 2023 to GHS
115,227 million in 2024 (Ghana Statistical Service, 2024), reflecting intensified capital
deepening. Evidence from other developing economies highlights that such investment, when
effectively financed, is a critical driver of long-term growth (Ahamed, 2021).

Taken together, the unresolved empirical debate, the method-based shortcomings of prior
studies, and the policy urgency of financial reform in Ghana underscore the importance of
revisiting the credit-growth nexus with stronger empirical tools. This study, therefore, seeks
to clarify whether domestic credit in Ghana serves as an engine of growth or a constraint, and
under what macroeconomic conditions its growth effects materialise.

This study contributes by providing IV-based, Ghana-specific evidence on the credit-
performance nexus over 1984-2023, directly addressing endogeneity with 2SLS and an
instrument grounded in monetary liquidity. Relative to the existing Ghanaian literature
dominated by OLS/ARDL, we isolate exogenous credit variation and benchmark the effect
after controlling for gross capital formation, government expenditure, inflation and trade
openness.

The aim is to quantify the causal effect of domestic credit on real economic performance in
Ghana and to evaluate how macro-fiscal and external openness conditions shape that effect.
The scope covers annual national data from 1984 to 2023 drawn from internationally
harmonised sources (WDI). Ghana is an instructive case because it combines persistent
credit expansion with episodes of macroeconomic instability and structural reform (e.g.,
financial liberalisation, IMF-supported programmes). These features provide a rich setting to
examine whether credit deepening translates into performance gains or is dampened by
allocation inefficiencies.

We test the following hypotheses: H1: Adc_ps has a significant effect on Argdp_pc. H2:
Government expenditure and trade openness are positively associated with Argdp_pc. H3:
Inflation is negatively associated with Argdp_pc. H4: The sign and magnitude of the credit
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effect hinge on allocation efficiency and macroeconomic stability, implying potential sign
reversals under misallocation or high inflation.

Structurally, this study proceeds as follows: theoretical and empirical literature review
(Section 2) surveys Ghana-specific and regional findings on credit, inflation, government
spending, trade, and investment; the Methodology (Section 3) details the data sources and
empirical approach, including endogeneity handling; the Results and Discussion (Section 4)
interprets the key findings in light of theory and prior evidence; and the Policy Implications
and Recommendations (Section 5) distil robust, evidence-based strategies to harness the
growth potential of Ghana’s financial and macroeconomic framework.

2. Theoretical Literature Review

2.1 Neo-Classical and Endogenous Growth Theories

This study on the relationship between domestic credit and economic performance in Ghana
is anchored in both the Neo-Classical Growth Theory and the Endogenous Growth Theory. The
Neo-Classical Growth Theory, as developed by Robert Solow and Trevor Swan, posits that
economic performance is largely a function of capital accumulation, labour force expansion,
and technological progress (Solow, 1956; Swan, 1956). Within this framework, access to
domestic credit is essential because it enables the mobilisation and allocation of financial
resources for productive investments. Banks and other financial intermediaries that extend
credit facilitate the acquisition of physical capital, support business expansion, and enhance
labour productivity, key drivers of growth outlined by this theory. In the context of Ghana,
efficient domestic credit systems can accelerate capital formation and initial growth spurts.
Studies such as King and Levine (1993), as well as Al-Mamun (2018), have applied the neo-
classical perspective to demonstrate that financial development, embodied in improved
domestic credit, directly promotes economic performance by increasing capital investments
and supporting the adoption of productive technologies.

On the other hand, the Endogenous Growth Theory, championed by Romer (1990) and Robert
Lucas Jr. (1990), shifts the focus to internal factors within the economy, namely innovation,
technological change, and human capital development, as primary engines of sustained long-
term growth. For this theory, domestic credit is not only a source for fixed capital but also an
enabler of investments in research and development, innovation, and skills enhancement. In
Ghana, accessible and affordable credit fosters entrepreneurship, supports technological
upgrading, and enables new business models, all of which stimulate productivity and
generate knowledge spillovers across the economy. Pioneering studies by Romer (1990),
Lucas (1990), and empirical work by Schumpeter (1911) and Goldsmith (1959) provide
evidence that comprehensive financial development and expanded credit availability are
crucial for ongoing innovation-led growth.
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2.2 The McKinnon-Shaw Financial Liberalization Hypothesis

This line of thought was pioneered by Ronald I. McKinnon (1973) and Edward S. Shaw (1973),
who argued for the removal of financial controls to allow interest rates to be determined by
market forces. According to their hypothesis, liberalised interest rates enhance competition
and efficiency in financial markets, resulting in higher real interest rates. In turn, these higher
returns are expected to stimulate savings, broaden the pool of loanable funds, and improve
the allocation of credit toward the most productive investment opportunities.

In Ghana, comprehensive liberalisation policies implemented during the 1980s and 1990s,
such as the deregulation of interest rates, relaxation of credit ceilings, and greater autonomy
for the banking sector, were designed to address past financial distortions and revitalise the
credit market. By expanding access to domestic credit, these reforms sought to reduce the
cost of capital and facilitate increased private sector investment, thus fostering capital
accumulation, accelerating technological adoption, and stimulating overall economic
performance.

Grounded in the McKinnon-Shaw framework, the present study empirically examines whether
the post-liberalisation growth in domestic credit has translated into measurable
improvements in Ghana's real GDP per capita. Recognising the possibility of endogeneity
between credit expansion and economic performance, the analysis employs instrumental
variable estimation techniques to establish causality. This method-based approach provides
more reliable evidence on the extent to which financial liberalisation-induced credit
expansion has contributed to Ghana's economic performance.

2.3 Empirical Literature Review

Empirical evidence on the relationship between economic performance and key
macroeconomic factors such as domestic credit, government expenditure, gross capital
formation, inflation, and trade openness presents a complex picture, often varying by country
context and methodology. Studies focusing on domestic credit reveal a generally positive
association with economic performance in Ghana and Nigeria. Ofori-Abebrese et al. (2017)
confirmed that private-sector credit stimulates GDP growth through enhanced productive
investment in Ghana, with causality flowing bidirectionally between credit and growth.
Similarly, Yerima and lIdris (2023) found that credit contributes significantly to output
expansion in Nigeria, albeit with short-run effects that require structural reforms for
sustainable impact. However, Sarpong and Nketiah-Amponsah (2022) cautioned that while
credit deepening boosts GDP in Sub-Saharan Africa, it may not yet translate into inclusive
growth, highlighting the need to examine the quality alongside quantity of credit.

Empirical evidence on the role of gross capital formation in economic performance presents
mixed but context-specific outcomes across developing economies. Aslan and Altinoz (2021),
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in a multi-continental analysis using a panel VAR model, found that while natural resources
and globalisation generally stimulate growth, the effect of capital formation varies by region-
negative in some continents but positive in Africa. In Nigeria, Gbenga and Chibuzor (2023)
reported that gross fixed capital formation and foreign direct investment exerted no
significant impact on growth, whereas national savings significantly boosted GDP,
underscoring the importance of domestic savings as a channel for capital formation. By
contrast, Chindengwike (2025), examining Tanzania through a Vector Error Correction Model,
established a strong positive association between gross capital formation and economic
performance, alongside a supportive role of government expenditure. Collectively, these
findings suggest that while capital formation can be a powerful driver of growth, its
effectiveness depends on the structure of the economy, the quality of investments, and the
extent to which domestic savings and supportive fiscal policies are mobilised. The role of
government expenditure in growth remains debated, with some studies identifying positive
effects (Nor & Yusof, 2025; Poku et al., 2022; Nyarko-Asomani et al., 2019), while others
report negative or insignificant outcomes (Aydin & Esen, 2019; Barlas, 2020). Ghana-specific
evidence suggests capital expenditure fosters growth, whereas recurrent spending can be
detrimental. Similarly, other investigations (Katushabe, 2024; Yossinomita et al., 2024)
underscore the growth-enhancing potential of well-targeted government spending,
particularly below certain thresholds.

Inflation generally imposes a drag on growth, especially when high or volatile (Attafuah et al.,
2025; Su & Soon, 2024). However, moderate inflation can sometimes stimulate GDP,
underscoring the nuanced inflation-growth nexus shaped by structural and policy
environments. In Ghana, persistent inflationary pressures call for strong monetary
management to ensure macroeconomic stability.

Trade openness exhibits a predominantly positive influence on economic performance across
West African and emerging markets. Oppong-Baah et al. (2022), Wiredu et al. (2020), and
Raghutla (2020) consistently find that openness facilitates GDP growth by enhancing market
access, technology transfer, and competition. Nonetheless, some evidence from Adu-Gyamfi
etal. (2020) points to potential adverse effects under certain conditions, indicating that trade
policies must be carefully managed to sustain positive outcomes.

In sum, the empirical literature affirms that domestic credit, government expenditure, capital
formation, inflation, and trade openness collectively shape economic performance, but their
effects are mediated by country-specific factors, the quality of economic management, and
the institutional environment. This highlights the imperative for integrated macroeconomic
and financial policies to harness these factors effectively for sustained and inclusive growth.

Timisoara Journal of Economics and Business | ISSN: 2286-0991 | www.tjeb.ro

AU Year 2025 | Volume 18 | Issue 2 | Pages: 199-220



Timisoara Journal
of Economics .,/ Business

DOI: 10.2478/1jeb-2025-0010

Alnaa, S. E., & Matey, J. (2025)
Assessing the impact of domestic credit on economic performance in Ghana: an instrumental variable model

3. Methodology, Data, and Model Identification

This study investigates the effect of domestic credit to the private sector on economic
performance in Ghana, using the Two Stage Least Squares (2SLS) model-building strategy
spanning 1984-2023. The period of the study spans 1984 to 2023, primarily due to the range
of consistent annual data available for all the selected variables. The most recent year
covered is 2023, which represents the last year recorded in the database. The time frame
also reflects data constraints, particularly regarding the instrumental variables. While broad
money supply data were available for the entire period, the second potential instrument, bank
capital-to-asset ratio, had data only up to 2017. Due to this limitation, the latter was dropped,
and the analysis was restricted to the variables with complete coverage from 1984 to 2023.
Economic performance is proxied by Real GDP per capita, while domestic credit to the private
sector represents the core explanatory variable. Additional macroeconomic variables (gross
capital formation, government expenditure, inflation, and trade openness) are included as
controls.

3.1 Justification for the Use of 2SLS

In this study, domestic credit to the private sector (dc_ps) is assumed to be endogenous
because it correlates with the error term in the regression model, per our test (see results
and discussion). This violates the classical Ordinary Least Squares (OLS) assumption that
explanatory variables must be independent of the error term, and it can make OLS estimates
biased and inconsistent. While domestic credit can stimulate economic performance
(rgdp_pc), it is also possible that better economic performance could lead to higher credit
provision, thus creating a bi-directional causality [Simultaneity/ two-way causality] (Theil,
1953; Mogstad et al., 2021). This mutual relationship creates an endogeneity problem. And
so, the 2SLS solves this by using an instrumental variable [IV] (Sargan, 1958). Thus, the
variable (broad money supply [b_m]) that is selected as an instrument correlated with the
endogenous regressor (dc_ps) but not with the error term (Note: the error term explains all
other variables that are not in the model but latently affect economic performance). In the
first stage, the endogenous variable is regressed on the instrument (b_m), and in the second
stage, the predicted values are used in the main regression. This yields consistent estimates
(Bollen, 1996).

The other reason for the use of the 2SLS is that the classical OLS cannot establish causality
when endogeneity is present (Mogstad et al., 2021). The 2SLS enhances the credibility of
causal claims by isolating the variation in the explanatory variable that is exogenous (i.e., not
affected by the error term). This strengthens the argument that changes in domestic credit
genuinely cause changes in economic performance, not the other way around. Since this
study is aimed at informing public or financial policy, it must be based on models that account
for the real-world complexity of economic relationships.
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3.2 Dependent Variable and Its Justification: Real GDP per capita (rgdp_pc)

This is widely used in economic research as a proxy for economic performance and living
standards [see Opoku et al. (2022), Mensah and Adukpo (2025), Agarwal and Baron (2023),
Ofori-Abebrese et al. (2017). It reflects the average income per person in constant prices and
captures output and population dynamics while accounting for inflation. In the context of
Ghana, changes in Real GDP per capita reflect how well the economy is performing over time,
especially in relation to credit growth, investment, inflation, and external openness.

3.3 Main Independent Variable: Domestic Credit to the Private Sector (dc_ps)

This measures the availability of financial resources to businesses and households. It reflects
the extent to which the financial sector supports private sector development. Theoretical and
empirical literature often links credit availability to capital accumulation, productivity, and
growth. In this study, dc_ps is used to examine whether credit expansion contributes to
improvements in economic performance in Ghana (see King & Levine, 1993; Madichie et al.,
2014; Mogstad et al., 2021).

3.4 Control Variables and Their Justification

Table 1: Control Variables and Their Justification

Variable Description and Justification

This variable captures the level of investment in physical assets such as infrastructure, machinery, and
equipment. Gross capital formation is a critical driver of long-term economic performance because it
expands the economy’s productive capacity. Controlling for g_cf helps isolate the impact of domestic credit
from the influence of investment activities (see Chindengwike (2025), Gbenga and Chbuzor (2023),
Ntamwiza and Masengesho (2022), and Mogstad et al., 2021).

Gross Capital
Formation (g_cf)

Government expenditure represents public spending on goods and services, including infrastructure,

health, education, and defence. It plays a significant role in stimulating economic activity and maintaining

8 e) social stability. By including g_e, the study accounts for the effect of fiscal policy on economic performance
(see Mensah & Adukpo (2025), Arawatari et al. (2023), Opoku et al. (2022), Rahman et al. (2023).

Government
Expenditure

Inflation affects the real value of money, investment decisions, and the overall economic environment.

Inflation Rate High or volatile inflation can distort economic planning and reduce the effectiveness of credit. Controlling

(in_f) for in_f ensures that the observed impact of credit is not confounded by price instability (e.g., Agarwal &
Baron (2024), Xiong (2023), Olowofeso et al. (2022),

Variable Description and Justification

Trade openness reflects the degree to which a country engages in international trade. It influences
Trade Openness economic performance by enabling access to larger markets, technology transfer, and competition.
(t_o) Including t_o in the model accounts for external factors that may also influence GDP per capita (see Nam

and Ryu (2024), Oppong-Baah et al. (2022), Raghutla (2020)

Source: Authors’ computations using World Development Indicators (WDI), 1984-2023.
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3.5 Variable Definitions and Acronyms

Table 2: Variable Definitions and Acronyms

Acronym Varlable Name Description
rgdp_pc Real GDP per capita Real gross domestic product divided by total population; a measure of average
income adjusted for inflation and used to track real economic performance.
dc_ps Domestic Credit to the Financial resources provided to the private sector by financial corporations (as a %
Private Sector of GDP). Measures credit availability.
g cf Gross Capital Formation  Total investment in physical assets such as infrastructure, machinery, and
equipment (as a % of GDP). Reflects productive capacity.
g e Government Total government spending on goods and services (as a % of GDP). Shows fiscal
Expenditure policy impact.
in_f Inflation Rate The annual percentage change in consumer prices. Measures cost of living and price
stability.
to Trade Openness Sum of exports and imports as a percentage of GDP. Indicates how open the
economy is to international trade.
b_m Broad Money Supply Total amount of money in circulation in the economy, including currency and various

types of deposits. Indicates liquidity in the financial system.

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023

3.6 The Model Development Proceeds

Step 1: The foundational model assesses the direct effect of domestic credit on economic
performance:

3.7 Baseline Model with Key Explanatory Variable

Yie = ap + Xy i + tye (1)

This equation represents the baseline relationship between Economic Performance [Real
GDP Per Capita (rgdp_pc)] (¥;;) and Domestic Credit-to-Private Sector [dc_ps] (X, i), where
uircaptures all other unobserved influences. It tests the fundamental hypothesis that credit
extended to the private sector directly impacts economic output.

3.8 Model with Control Variables (Group Notation)

Yie = ag + ay Xy + 8" Zip + pyy

In model (2), denotes a vector of control variables that may also influence economic
performance through domestic credit, including factors like Gross Capital Formation (g_cf),
Government Expenditure (g_e), Inflation (in_f), and Trade Openness (t_o). The coefficient
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vector represents their respective effects. This version allows the main explanatory variable's
effect to be estimated while holding other relevant macroeconomic factors constant.

3.9 Fully Expanded Structural Model
Yie = a0 + a1 Xy 50 + @2 X050 + a3X30 + g Xy ip + asXs i + pie
Here, the control vector is fully decomposed:
X;,,i¢: Gross capital formation
X3¢ Government expenditure
X4,i¢: Inflation
X5 ;- Trade openness

This model now transparently displays each of the indirect determinants (control variables)
of economic performance alongside the core (direct variable), Domestic Credit.

3.10 Empirical Model with Actual Variable Names

r.gdppcit =fo + ﬂldcpsit + ﬂzgcfit + ﬁSQeit + ﬁ4infit + ﬁstoit + Eit (4)

This final empirical model replaces the general symbols with the actual variables in model
(4). It forms the basis for estimation and testing, allowing for quantification of the marginal
effects of domestic credit and other macroeconomic factors on Real GDP per capita.

3.11 First-Stage of the 2SLS Structural Model (Core Instruments Only)

Because broad money supply is the sole instrument for domestic credit, the model is exactly
identified; hence, overidentification tests (e.g., Hansen J/Sargan) cannot be conducted.
Instrument exogeneity, therefore, relies on theoretical plausibility. As a robustness
consideration, future work could introduce additional instruments (e.g., reserve
requirements, policy rate shocks, or bank capital ratios) to enable overidentification testing.
Moreover, some controls (government expenditure, inflation) may themselves be
endogenous. While our primary specification treats them as exogenous, subsequent research
can address this with multi-instrument 2SLS or system-GMM frameworks to test the
sensitivity of coefficients to alternative identification schemes.

Xiit = Yo ¥ V1Zvic T Vit

Equation (5) models the potentially endogenous variable [domestic credit] as a function of
an instrumental variable ( [broad money supply (b_m)], with representing the error term. This
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setup assumes that domestic credit is influenced by the credit supply-side and broad money
supply conditions.

3.12 First-Stage of the 2SLS with Grouped Controls and Instruments
X1it = Yo + V121 +0'Zip + vy
Here:
Z, jv= Broad money (instrument)
Z;= = Vector of control variables (same as in the structural model)

6'= Vector of coefficients for the controls

This formulation isolates the exogenous portion of domestic credit variation driven by
financial system variables, while also controlling for macroeconomic factors.

3.13 Augmented Dickey-Fuller (ADF) Unit Root Test specification

For avoidance of doubt on stationarity and the estimation sample, all variables found to be
I(1) by the ADF tests were transformed into first differences before estimation. Accordingly,
the dependent variable is specified as Argdp_pc; the endogenous regressor is Adc_ps; and
the instrument, broad money supply, enters as Ab_m. Inflation, which is [(0), is entered in
levels. Therefore, both the first-stage and second-stage 2SLS equations are estimated using
A-forms for all I(1) series, ensuring coherence between the data transformations and the
model specification.

Before estimating the 2SLS models, the time series properties of the variables were examined
to avoid spurious regression results. Stationarity was tested using the Augmented Dickey -
Fuller (ADF) test. The ADF test is based on the following regression equation:

Aye = a+ Bt+Vvyq + X, Si Ay + €

Where:

Ay.= the first difference of the series, a = the intercept (drift term), Bt = the time trend
(optional, depending on test form), yy,_; = the coefficient of interest for unit root, the null
hypothesis means a unit root (non-stationary), are coefficients on lagged differences to
handle serial correlation, 2&181 Ay,_; = the number of lags, and €, = the error term.

The null hypothesis indicates that the variable has a unit root (non-stationary), while the
alternative hypothesis: < O suggests stationarity. The optimal lag length (p) was selected
based on the Akaike Information Criterion (AIC) to ensure white-noise residuals.
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The results revealed that all variables, except inflation, were non-stationary at levels but
became stationary after first differencing, indicating integration of order one, | (1). Inflation
was stationary at level | (0). Consequently, the 2SLS estimations were carried out using the
first differences of all non-stationary variables to ensure valid inference.

3.14 Fully Expanded First-Stage Model
Xiit = Yo +V1Zyie + V2 Xoie T V3X3ie + VaXaie + Vs X5 tvie 8)
This equation unpacks the control vector to show:
X,,i¢: Gross capital formation
X3¢ Government expenditure
X4,i¢: Inflation
X5 ;- Trade openness

It now becomes clear that domestic credit is influenced by both instruments and
macroeconomic conditions.

3.15 Basic Second-Stage Structural Model

Yie = Ao + 41 X1 ¢ + €t

9)
Where:
Y;+ = Economic performance (Proxied by rrgdp_pc)
X]:t = Fitted values of the endogenous variable (domestic credit) from the first-stage regression
€;+= Error term
3.16 First-Stage Empirical Model (Actual Variables)
rgdp_pcic = Yo +V1b My +v2g_cfi + Vag-eic + Vain_fie + Vst Oy Ui (10)
This equation (10) represents the first stage of the 2SLS estimation process, where dc_ps
(domestic credit) is regressed on the instrument (b_m) and all control variables. The predicted
values from this model will be used in the second stage to estimate the effect of domestic credit
on Real GDP per capita.
3.17 Basic Second-Stage Structural Model
Yie = /10 + /11X/1,\lt + € (11)
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Where:
Y;: = Economic performance (Proxied by rgdp_pc)
Xfl,\lt = Fitted values of the endogenous variable (domestic credit) from the first-stage regression

€;¢= Error term

4. Results and Discussion

Table 3: Descriptive Statistics

Varilable Obs Mean Std. Dev. Min Max
Real GDP per capita (rgdp_pc) 40 1000.97 790.422 253.747 2445.19
Domestic Credit to Private Sector (dc_ps) 40 10.8125 5.13777 2.20941 18.0717
Gross Capital Formation (g_cf) 40 18.7607 5.95238 6.87682 29.0021
Government Expenditure (g_e) 40 9.78144 234779 5.49934 15.3082
Inflation Rate (in_f) 40 21.5246 13.0948 4.8654 59.4616
Trade Openness (t_o) 40 68.2208 22.0457 18.8146 116.048
Broad Money Supply (b_m) 40 24.3321 6.29839 11.8133 34.1082

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023.

Notes: All values are based on data for Ghana, 1984-2023. Real GDP per capita is measured in constant U.S.
dollars. Other variables are expressed as percentages of GDP or annual rates (as defined in the
methodology).

The descriptive results indicate that Ghana’s real GDP per capita averaged about USD 1,001
between 1984 and 2023, with wide variation across years (minimum USD 253; maximum
USD 2,445). Domestic credit to the private sector remained relatively low, averaging 10.8%
of GDP, suggesting underdeveloped financial intermediation. Gross capital formation
averaged 18.7% of GDP, while trade openness averaged 68.2%, highlighting Ghana’s
increasing integration into international markets. Inflation was relatively high (mean 21.5%),
consistent with Ghana’s long history of macroeconomic instability. These patterns suggest
that while trade and investment indicators improved over time, inflation and low private-
sector credit remained potential constraints to economic performance.

Table 4: Pearson Correlation Matrix

Varlable rgdp_pc dc_ps g _cf g e In_f to b_m

rgdp_pc 1

dc_ps 0.617 1

g cf 0.047  0.475 1

g.e -0.620 -0.261 0.265 1

In_f -0.398 -0.497 -0.094 0.135 1

to 0.059 0.668 0.665 0.210 -0.099 1
b_m 0.421 0.785 0.465 -0.056 -0.287 0.802 1

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023
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Correlation results reveal that domestic credit to the private sector is positively and strongly
correlated with real GDP per capita (r = 0.617), supporting the finance-growth nexus
emphasised in Neo-Classical and Endogenous Growth theories. Gross capital formation,
however, showed little correlation with growth, while government expenditure was negatively
correlated with GDP per capita, suggesting possible inefficiencies in fiscal spending. Inflation
exhibited a negative correlation with growth (r = -0.398), consistent with the inflation-
threshold literature, which posits that high inflation is detrimental to growth (Bruno &
Easterly, 1998).

Table 5: First-Stage Estimates and Robust Tests of Instrument Relevance

ddc_pc Obsv  RODUSL  stq, Err t P>|t|

db_m 39 0.39934 0.10911 3.66 0.0008
dg_cf 39 0.30093 0.07689 4.14  0.0000
dg_e 39 0.11079 0.02300 4.82 0.0000

in_f 39 -0.07149 0.02329 -3.07 0.0021
dt_o 39 0.05972 0.02637 2.26 0.0238
_cons 39 0.20461 0.06865 2.98 0.0028

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023.

F test of excluded instruments:

F(1,33)=13.4

Prob > F = 0.0008

Sanderson-Windmeijer multivariate F test of excluded instruments:
F(1,33)=13.4

Prob > F = 0.0008

The first-stage regression results indicate that the instrument, broad money supply (in first
differences), is strongly correlated with the endogenous regressor, domestic credit to the
private sector (in first differences), with a coefficient of 0.399 and a robust F-statistic of
13.40 (p = 0.0008). This exceeds the conventional threshold of 10 suggested by Staiger and
Stock (1997), thus mitigating concerns over weak instrument bias. Since the model is exactly
identified, statistical tests of overidentifying restrictions cannot be performed. Consequently,
the validity of the instrument rests on theoretical grounds: broad money supply primarily
influences economic performance through its effect on domestic credit availability, while
other macroeconomic channels are controlled for through variables such as government
expenditure, inflation, trade openness, and gross capital formation.
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Table 6: Endogeneity test of endogenous regressor (Durbin-Wu-Hausman)

Chi?(1) Endogeneity test statistic ~ p-value
5.804 0.0160

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023.

Hy= The regressor (ddc_ps) is exogenous (not endogenous).
H;= The regressor (ddc_ps) is endogenous.

Since the p-value is 0.0160, which is less than the conventional significance level of 0.05,
we reject the null hypothesis of exogeneity. This indicates that the variable ddc_ps is indeed
endogenous in your model and must be instrumented, confirming that the use of IV/2SLS is
justified. The endogeneity test yielded a Chi-square statistic of 5.804 (p = 0.016), rejecting
the null hypothesis of exogeneity for domestic credit to the private sector (Durbin, 1954; Wu,
1973; Hausman, 1978). This reinforces the bidirectional causality between credit and growth
discussed in the empirical review (see Ofori-Abebrese et al., 2017; Yerima & Idris, 2023).

Table 7: ADF Unit Root Test Critical Values and Test Statistics

Variable Order of Test 1% Critical 5% Critical ~ 10% Critical % 'j_“
Integration Statistic Value Value Value values
orgdp_pc 1(1) -4.835 -3.668 -2.966 -2.616 0.0000
odc_ps 1(1) -4.046 -3.668 -2.966 -2.616 0.0012
og_cf 1(1) -5.078 -3.668 -2.966 -2.616 0.0000
og_e 1(1) -5.822 -3.668 -2.966 -2.616 0.0000
din_f 1(0) -3.451 -3.662 -2.964 -2.614 0.0093
ot_o 1(1) -6.077 -3.668 -2.966 -2.616 0.0000
0b_m 1(1) -5.170 -3.668 -2.966 -2.616 0.0000

Source: Authors’ Computations- Data obtained from the WDIs 1984-2023.

Augmented Dickey-Fuller unit root tests (Table 7) show most variables are integrated of order
one, I(1), except inflation, which is stationary at level, 1(0). These results support the use of
differencing in the model to avoid spurious regressions, consistent with best practices in time-
series econometrics (Gujarati & Porter, 2009).

Table 8: Main Second Stage Least Squares (2SLS) Regression

Varlable Obsvs Coeff. Robust Std Err. z P>|z]

od_pc 39 -171.409 69.479 246 0.014
0g_cf 39 0.859 0.764 1.124 0.260
og_e 39 27.645 11.108 2.489 0.013
in_f 39 -6.123 2.555 2.396 0.017
ot_o 39 3.389 1.588 2.134 0.033
_cons 39 210.631 105.763 1.992 0.047
Source: Authors’ Computations- Data obtained from the WDIs 1984-2023.
F(5,33)=2.75
P>F =0.0335
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The 2SLS estimates reveal a negative and statistically significant effect of domestic credit on
real GDP per capita (B = -171.4; p < 0.05). This result diverges from the Neo-Classical
prediction that more credit should raise growth, but it aligns with findings by Ozili et al. (2022)
suggesting a negative relationship that credit in developing Ecowas countries often fuels
consumption or unproductive sectors rather than productive investment, and also reflects
inefficiencies or misallocation within the credit market. Gross capital formation, although not
statistically significant, the positive sign aligns with extensive literature showing investment
in physical capital as critical for growth (Aslan & Altinoz, 2021; Chindengwike, 2025).

Government expenditure showed a positive and significant effect on growth (B = 27.6; p <
0.05), supporting Keynesian arguments that public spending stimulates economic activities
(Odhiambo & Nyasha, 2018). Inflation exerted a negative and significant effect (B =-6.12; p
< 0.05), consistent with inflation-threshold theories and confirms the destabilising effect of
inflation on economic output, consistent with prior studies (Agarwal & Baron, 2024). Trade
openness contributed positively to growth (B = 3.39; p < 0.05), reinforcing arguments from
Oppong-Baah et al. (2022) that openness enhances productivity through market access and
competition and re-echoes the benefits of global economic integration for Ghana’s growth.

Table 9: Instrument Validity and Autocorrelation Diagnostic Tests

Test Statistic df  p-value Decision (5% level)
Breusch-Godfrey LM (1) 0.4591 1 0.4980  Fail to reject Hy: No 1st-order autocorrelation
Breusch-Godfrey LM (2) 3.2422 2 0.1977  Fail to reject Hy: No 2nd-order autocorrelation

F-test of Excluded Instrument 13.40 (1,33) 0.0008 Reject Hy: Instrument is relevant

Sanderson-Windmeijer multivariate F 13.40 (1,33) 0.0008 Reject Hy: Instrument is relevant

Durbin-Wu-Hausman 5.804 1 0.0160 Reject Ho: Regressor is exogenous
Hansen J test 0.000 — — Not applicable: Model exactly identified

Source: Authors’ computations using World Development Indicators (WDI), 1984 -2023.

The diagnostic results in Table 9 provide strong support for the robustness of the 2SLS
estimation. The Breusch-Godfrey LM tests for autocorrelation (Breusch & Godfrey, 1978)
show that both first-order (p = 0.4980) and second-order (p = 0.1977) serial correlation are
absent in the model residuals, suggesting that the error terms are well-behaved and that the
estimates are not biased by serial correlation. Instrument relevance is confirmed by the highly
significant F-test of excluded instruments (F = 13.40, p = 0.0008) and the Sanderson-
Windmeijer multivariate F-test (Sanderson & Windmeijer, 2016), both exceeding the
conventional threshold of 10 suggested by Staiger and Stock (1997) to avoid weak
instrument bias. The Hansen J test (Hansen, 1982) is not applicable because the model is
exactly identified, implying that no overidentification restrictions are available to test
instrument exogeneity. The Durbin-Wu-Hausman test (Durbin, 1954; Wu, 1973; Hausman,
1978) yields a statistic of 5.804 (p = 0.0160), confirming that the key regressor, ddc_ps, is
endogenous and justifying the use of instrumental variable estimation. Collectively, these
results validate the appropriateness of the chosen instrument and the reliability of the 2SLS
estimates.
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4.1 Theoretical and Empirical Linkages

This study’s findings reveal that domestic credit exerts a negative and significant effect on
economic performance in Ghana, which diverges from the Neo-Classical Growth Theory that
associates credit-financed capital accumulation with higher output (Solow, 1956; Swan,
1956). Instead, this outcome aligns more closely with the Endogenous Growth Theory, which
cautions that the efficiency and allocation of credit are more critical than its volume (Romer,
1990; Lucas, 1990). The evidence suggests that financial intermediation in Ghana may be
constrained by structural inefficiencies and a misallocation of resources toward consumption
rather than productive investment, consistent with studies in ECOWAS and other Sub-Saharan
African contexts (Ozili et al., 2022; Amali et al., 2023). In contrast, government expenditure
and trade openness were found to positively and significantly influence growth, confirming
Keynesian perspectives on fiscal stimulus (Odhiambo & Nyasha, 2018) and empirical findings
that openness facilitates productivity gains through market access and technology transfer
(Oppong-Baah et al., 2022).

Furthermore, the results underscore the destabilising role of inflation, which significantly
undermines growth, consistent with inflation-threshold literature that identifies adverse
effects when price levels exceed moderate bounds (Bruno & Easterly, 1998; Agarwal & Baron,
2024). Gross capital formation, though positive, proved statistically insignificant, which
reflects earlier evidence that investment volumes alone are insufficient to spur growth unless
accompanied by efficiency and supportive fiscal frameworks (Aslan & Altinoz, 2021;
Chindengwike, 2025). Taken together, the results highlight the conditional nature of finance-
led growth in Ghana: credit expansion must be complemented by effective allocation, fiscal
discipline, monetary stability, and openness-driven competitiveness for its full growth
potential to materialise. This synthesis bridges the theoretical expectations with empirical
outcomes, reinforcing that both institutional quality and macroeconomic management shape
the finance-growth nexus.

5. Conclusion

Limitations include exact identification precluding overidentification tests and the potential
endogeneity of some controls not instrumented here. Future research should incorporate
additional policy or banking-structure instruments, test alternative identification strategies
(e.g., system-GMM), and examine sectoral allocation of credit to distinguish productive from
consumption credit. Exploring nonlinearities and threshold effects would further reconcile
divergent findings in the Ghanaian literature.

This study set out to assess the impact domestic credit has on economic performance in
Ghana, controlled for gross capital formation, government expenditure, inflation, and trade
openness with broad money supply as an instrument. Overall, the results validate the
expected positive roles of trade openness and government expenditure in promoting
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economic performance in Ghana, while highlighting the critical need to control inflation. The
findings on domestic credit suggest that, while vital, credit growth must be accompanied by
reforms to improve efficiency and address structural constraints in the financial sector. This
outcome is consistent with broader empirical research and guides policymakers to focus not
only on credit expansion but also on enhancing financial market functioning and
macroeconomic stability.

6. Policy Implications and Recommendations

The empirical findings carry important implications for financial and macroeconomic policy in
Ghana. The negative effect of domestic credit on economic performance suggests that while
credit volumes have expanded, allocation efficiency remains a challenge. This points to the
need for reforms that strengthen credit quality, risk assessment, and monitoring mechanisms
to ensure that loans are directed toward productive, growth-enhancing sectors such as
manufacturing, agriculture, and technology, rather than toward consumption or speculative
activities. Enhancing institutional capacity within the banking sector and enforcing prudent
lending standards will improve the growth elasticity of credit.

The positive role of government expenditure highlights the importance of public investment
in infrastructure, education, and health, which can stimulate aggregate demand and crowd-
in private sector activity. Policymakers should prioritise capital expenditures that generate
long-term productivity gains rather than recurrent expenditures that provide limited returns.
At the same time, fiscal discipline must be maintained to prevent unsustainable deficits that
could undermine macroeconomic stability.

The strong adverse effect of inflation reinforces the argument for credible and consistent
monetary policy. The Bank of Ghana should strengthen inflation-targeting frameworks, aiming
to keep price growth within the recommended corridor of 8% + 2% to safeguard investment
confidence and protect real incomes. This requires maintaining a balance between liquidity
provision and price stability.

The positive contribution of trade openness suggests that Ghana should continue pursuing
export diversification and global market integration, but with complementary policies that
enhance competitiveness, such as investments in logistics, industrial upgrading, and trade
facilitation infrastructure. These measures would maximise the gains from openness while
minimising vulnerability to external shocks.

Finally, the insignificance of gross capital formation signals that the quality and efficiency of
investment may matter more than its sheer volume. Strengthening project appraisal,
monitoring, and governance frameworks will help ensure that both domestic and foreign
investments translate into tangible economic performance.
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