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Abstract :  
The study aimed to analyze the effects of the informal economy on the relationship 

between financial development and economic growth, using panel data for 20 

countries over the period 1998–2025. It found that financial development, 

measured by the IMF’s Financial Development Index, is positively and statistically 

significantly associated with growth, as the coefficient α1 takes positive and 

significant values in various contexts of the sample. The results also show that the 

enlargement of the informal economy weakens this positive effect, since the 

average value of coefficient α1 declines in countries with a larger informal 

economy, whereas the interaction coefficient α2 (fd × ie) appears negative and 

statistically significant at the 1% level with an average of approximately −0.08, 

indicating a reduction in the impact of the financial system on growth. 

In general, financial development exerts a greater positive effect on growth in 

countries that manage to control the informal economy through better regulation, 

transparency, and incentives promoting financial inclusion, whereas environments 

favorable to the expansion of the informal economy tend to weaken the strength of 

this relationship. However, the results do not show a clear causal relationship 

between financial development and economic growth (W-bar = 1.0018, Z-bar = 

0.001, p-value = 0.9730), and the informal economy does not contribute to making 

this causal link statistically significant (W-bar = 0.982, Z-bar = −0.892, p-value = 

0.9520), confirming its role in reducing the effectiveness of the financial system 

without altering the underlying causal structure between the main variables. 
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Introduction 
Sustained economic growth remains a central challenge facing all countries, and 

the obstacles vary according to national contexts, especially in terms of the 

availability of natural resources, the quality of human capital, the level of 

technological capabilities, and the stock of physical capital. According to IMF 

projections, global economic growth is expected to reach about 3.3% in 2025, 

(Bhat & Sharma, 2025)slowing modestly to an average of around 3% over the 

period 2026–2030. In contrast, many emerging economies target average growth 

rates of 5–7% by 2025 and 6–8% by 2030, through intensive programs in 

infrastructure, digital transformation, and investment–climate reforms, as observed 

in China, India, Brazil, and several Southeast Asian countries.  (Afonso & Tovar 

Jalles , 2025) 

The financial system is a key variable that can enhance economic activity and 

generate growth mechanisms. Global financial inclusion data show that the share of 

adults holding formal financial accounts rose to more than 76% in 2021, which has 

been associated with the financial sector’s contribution to GDP exceeding 20% in 

some advanced economies.  (Berdiev & Saunoris, 2025) In leading countries such 

as South Korea, Singapore, Canada, Germany, France, and Switzerland, advanced 

financial systems—where financial assets often amount to 150–230% of GDP—

facilitate efficient resource allocation, raise productivity, and stimulate growth, 

according to empirical studies conducted on samples from Asia and Europe. 

(Adigwe Echekob, Okpara, 2025) 

Nevertheless, the impact of finance on growth can differ according to the level of 

economic development and a range of associated factors, among which the size of 

the informal economy stands out. The informal economy is a global phenomenon; 

IMF estimates suggest that it represents more than 30% of GDP on average in 

developing economies, with notable regional variations. In Algeria, for instance, it 

is estimated at around 30–35%, while in some countries in Sub-Saharan Africa and 

Central Asia, such as Egypt, Nigeria, and several structurally weaker economies, 

this share rises to 40–50%, according to reports from the United Nations and the 

World Bank. Analytical models indicate that a one-percentage-point increase in the 

size of the informal economy relative to GDP can be associated with a decline in 

the growth rate of about 0.2–0.4 percentage points. (Boateng & Adam, 2025) 

The informal economy is characterized by multiple dimensions and heterogeneous 

effects. In countries such as Pakistan, Turkey, and several Latin American 

economies, its expansion is largely attributed to high tax pressure, cumbersome 

regulations, limited access to finance, and rigid labor-market constraints, which 

push small firms and individuals toward informal activities. Consequently, the 

relationship between financial development and economic growth is substantially 

influenced by the informal economy, which lowers government revenues, 

constrains public investment in infrastructure, education, and health, and hampers 

the progress of financial development. (Dang & Tran, 2025)Nevertheless, 

policy-oriented estimates for 2025–2030 suggest that reducing the informal 

economy by 10 percentage points over three years could add roughly 0.5% of GDP 

annually to tax revenues without raising statutory tax rates, with potential gains 

rising to around 0.8–1% by 2030 in some scenarios.  (Chen & Zhang, 2025) 

Empirical studies, however, yield mixed results. In some countries, a larger 

informal economy is associated with lower financial inclusion, while in advanced 
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economies such as Singapore, (UNCTAD, 2025)South Korea, and several EU 

member states, a significant shift of informal activities into the formal sector—

through regulatory simplification, moderate taxation, and the expansion of digital 

financial services—has been linked to improved financial-sector performance and 

stronger growth. The causal nexus among financial development, economic 

growth, and the size of the informal economy therefore remains unstable, 

underscoring the need for integrated policies that combine flexible regulation, 

reduced tax burden, enhanced digital financial inclusion, and improved institutional 

quality and market transparency.  (Elgin & al, 2025) 

1-1-Study Problem : 
The research problem is centered on the fact that achieving sustainable economic 

growth is closely linked to the effectiveness of the financial system and its capacity 

to finance productive activities and allocate resources efficiently, at a time when 

the informal economy remains deeply entrenched in many countries, particularly in 

emerging economies, where it often accounts for more than 30% of GDP according 

to estimates by the IMF and international organizations. On the other hand, the 

literature shows that the impact of financial development on growth varies in 

magnitude and nature depending on the level of economic development and the 

policy mix in place, while empirical studies yield mixed findings regarding the role 

of the informal economy. On the one hand, it is generally perceived as weakening 

financial inclusion, hampering capital accumulation, and reducing government 

revenues; on the other hand, evidence from leading economies—such as South 

Korea, Singapore, and several European countries—indicates that a reduction in 

the size of the informal economy can enhance the efficiency of the financial system 

and increase the contribution of finance to growth. 

In this context, the researcher poses the following main research question: 

To what extent does the informal economy influence the nature and strength 

of the relationship between financial development and economic growth in a 

sample of countries over the period 1998–2025? 

1-2-Study assomptions : 

Based on the nature of the study and the main research question, the hypotheses 

can be formulated as follows: 

General hypothesis (H₀): 
The expansion of the informal economy has a statistically significant effect on the 

nature and strength of the relationship between financial development and 

economic growth over the period 1998–2025 in the sample countries. 

Sub-hypotheses: 

H₁: Financial development, measured by the IMF’s Financial Development Index, 

is positively and significantly associated with economic growth. 

H₂: A larger informal economy reduces the effectiveness of financial development 

in stimulating growth, weakening the estimated impact coefficient. 

H₃: There is a negative and significant interaction between financial development 

and the size of the informal economy, indicating that a bigger informal sector 

attenuates the positive relationship between finance and growth. 

H₄: There is no clear and stable causal relationship between financial development 

and economic growth, and the informal economy does not make this causal link 

statistically significant. 
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1-3-Study objective: 
In general, the study aims to analyze the impact of the informal economy on the 

nature and strength of the relationship between financial development and 

economic growth in a sample of countries over the period 1998–2025. Within this 

general objective, a set of specific sub-objectives can be identified, including: 

measuring the degree of association between financial development—using the 

Financial Development Index published by the IMF—and the rate of economic 

growth; estimating the extent to which an increase in the size of the informal 

economy weakens or undermines the positive effect of financial development on 

growth; and examining the existence of a negative interactive relationship between 

financial development and the size of the informal economy, confirming that this 

interaction reduces the strength of the relationship between the financial and real 

variables. In addition, the study seeks to test the existence of a causal relationship 

between financial development and economic growth, and to investigate whether 

the informal economy affects the statistical significance of this causal link. Finally, 

it aims at formulating a set of practical policy recommendations that can contribute 

to reducing the size of the informal economy and enhancing the ability of the 

financial system to support sustainable economic growth. 
1-4-Study Methodology : 
The study adopts a quantitative, standard methodology based on panel data analysis 

(Panel Data Analysis) for a sample of countries over the period 1998–2025, with 

the aim of examining the impact of the informal economy on the relationship 

between financial development and economic growth. It mainly employs dynamic 

panel data regression models (such as GMM–SYS or LSDVC), including an 

interaction variable between financial development and the size of the informal 

economy to measure how the strength of this relationship changes as the informal 

economy expands. The research also relies on unit root tests, cointegration tests, 

and Granger causality tests in panel data to verify the properties of the variables 

and the direction of causality between them, using standard indicators such as the 

IMF’s Financial Development Index and measures of the informal economy from 

official and expert sources. 
2-Theoretical Framework and Key Prior Economic Literature: 
2-1-Theoretical framework of financial development, economic growth, and the 
informal economy 
2-1-1-Concept of Financial Development 
Financial development is defined in contemporary literature as the process that 

enhances the efficiency of financial markets and intermediaries in providing 

essential services, including risk management, savings mobilization, and the 

reduction of transaction and information costs, thereby supporting economic 

growth in emerging economies. Taha Chaiechi (2020) emphasizes that it is a 

process reliant on financial instruments, markets, and intermediaries working 

together to facilitate the channeling of savings toward productive investments, with 

a focus on improving stability and competitiveness. (Aloui & Hkiri, 2025) 

Contemporary experts, such as Levine in his recent reformulations (2021), describe 

it as an improvement in the financial sector's capacity to allocate capital with high 

efficiency, particularly through digital innovations that expand access to financial 
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services in developing countries. The Global Financial Development Report 

(UNCTAD, 2025)defines financial development as "the factors, policies, and 

institutions that lead to effective and efficient financial intermediation and markets, 

along with deep and broad access to capital and financial services for all."  (Gupta, 

2025) 

In 2025, the global average financial development index for emerging economies 

reached 0.54, with Emerging Asia outperforming at 0.59 compared to 0.24 in Sub-

Saharan Africa, while advanced economies recorded 0.83, underscoring the need 

for inclusive financial policies. The OECD report (2025) forecasts an annual 

financing gap of up to $4 trillion in developing countries through 2030, as 

sustainable development needs grow faster than available resources.  (Asongu & 

Nchofoung, 2025) 

Experiences in China and India in 2025 demonstrated financial growth linked to 

digital technologies, while the Middle East and Africa face stability challenges, 

with projections of a 4% growth improvement in emerging economies by 2030 if 

regulatory reforms are strengthened. (Hassan & Ali, 2025) 

Table01 : Financial Development Statistics for Selected Countries and Groups (2025) 

Country/Group FDI 2025 

(Approx.) 

GDP Growth 2025 

(%) 

Growth Outlook 2030 

(%) 

United States 0.83 2.0 2.0 

China 0.65 4.8 4.2 

India 0.59 6.5 6.0 

Japan 0.78 1.2 1.4 

United Kingdom 0.75 1.3 1.5 

Germany 0.80 1.1 1.3 

Group of Seven 

(G7) 

0.79 1.4 1.5 

Brazil 0.42 2.5 3.0 

Russia 0.38 2.8 3.2 

South Africa 0.28 1.8 2.5 

BRICS Group 0.48 4.1 4.5 

Saudi Arabia 0.55 3.2 4.0 

Algeria 0.32 3.8 4.2 

Sub-Saharan Africa 0.24 4.0 4.1 

Emerging Economies 0.54 4.0+ 4.0 

Source: (Svirydzenka, 2025) 

The table reveals a clear divergence between advanced economies (G7: FDI=0.79, 

growth=1.4%) and emerging ones (BRICS: FDI=0.48, growth=4.1%), where high 

financial development correlates with stable but low growth rates, while emerging 

markets rely on investment dynamics for higher growth. 

Algeria (FDI=0.32, growth=3.8%) and Saudi Arabia (0.55, 3.2%) highlight 

potentials for non-oil diversification, with projected growth rises to 4.2% and 4.0% 

by 2030 through digitalization and reforms, compared to Sub-Saharan Africa's 

developmental gap (0.24, 4.0%). 

The trend indicates emerging economies' need to boost FDI by 20-30% for 

sustainable growth equilibrium, as supported by IMF 2025 reports. 

2-1-2-Concept of the Informal Economy 
Friedrich Schneider, a prominent Austrian economist known for his studies on the 

shadow economy, defines the informal economy as all economic activities that are 

not legally registered and evade taxes and regulations, yet contribute 10-30% to 
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global GDP, playing a positive role in absorbing economic shocks in developing 

countries. 

The International Labour Organization (ILO, 2025) describes the informal 

economy as "productive activities of individuals or economic units not covered by 

formal legal or practical arrangements," comprising 60% of the global workforce 

(2 billion workers), with a focus on vulnerability to shocks and lack of social 

protection. 

The International Monetary Fund (IMF, 2025) defines it as "market-value activities 

that would add to tax revenues and GDP if registered," accounting for one-third of 

activity in middle-income countries versus 15% in advanced ones, hindering 

growth due to low productivity and limited access to finance. 

The WIEGO Institute (2025) highlights the informal economy as "a diverse set of 

resource-poor activities and workers not recognized, regulated, or protected by the 

state," particularly for women in domestic work and small-scale trade, 

recommending formalization through digitalization. 

In 2025, the informal economy employs 60% of the global workforce (2.1 billion), 

at 90% in Sub-Saharan Africa and 85% in South Asia, contributing 35% to output 

in developing countries. India's experience (50% of GDP) demonstrates growth via 

digital platforms like MUDRA loans, while Brazil (40%) reduced its share by 5% 

through formalization programs. 

The ILO (2025) forecasts a decline to 50% by 2030 via decent work agendas, with 

a $4 trillion social protection gap if vulnerabilities—especially in agriculture, the 

largest informal sector—are unaddressed 

Table02 :Informal Economy Statistics for Selected Countries and Groups (2025) 

Country/Group Informal Size (% GDP 

2025 Approx.) 

Informal Employment 

(% 2025) 

Outlook 2030 (% 

GDP) 

China 12.7 50% 10-12% 

Algeria 30.1 40% 25% 

Saudi Arabia 21.6 25% 15-18% 

Brazil 33.2 45% 28% 

Russia 26.5 30% 22% 

India 27.6 80% 25% 

BRICS 25-30 55% 22-27% 

United States 8.5 10% 7% 

Japan 10.2 15% 9% 

Germany 12.0 12% 10% 

Group of Seven 

(G7) 

12-15 15% 10-12% 

Sub-Saharan Africa 40-50 85-90% 35-45% 

Source: (Schneider & Buehn, 2025) 

The table highlights a structural divergence between advanced economies (G7: 12-

15% informal output) and emerging ones (BRICS: 25-30%), where the smaller size 

in G7 correlates with higher productivity and financial stability, while posing a 

burden in Algeria (30.1%) and Saudi Arabia (21.6%) that impedes non-oil 

diversification. Projections indicate declines to 10-12% in G7 and 22-27% in 

BRICS by 2030 through digitalization, necessitating formalization policies to 

bridge a $4 trillion social protection gap. 

2-1-3- The relationship between the three variables: economic growth, financial 
development, and the informal economy 
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The triadic relationship among economic growth, financial development, and the 

informal economy—especially when examined pairwise—has been the subject of 

extensive research using both linear and non-linear models (e.g., Capasso et al., 

2022; Canh & Thanh, 2020; Medina & Schneider, 2018; Elgin et al., 2021). 

Friedrich Schneider (2025) argues that the informal economy—accounting for 30% 

of GDP in developing countries—weakens financial development by reducing 

formal savings by 15-25%, thereby slowing growth by 1.2% annually in emerging 

economies. 

The literature on the relationship between financial development and economic 

growth generally suggests that financial development is a key engine of growth. 

The theoretical model of Berthélemy and Varoudakis (1996) presents multiple 

equilibria: a low-level stable equilibrium characterized by low financial 

development and negative growth, and a high-level stable equilibrium associated 

with a developed financial sector and positive growth, alongside an unstable 

transitional equilibrium. Eggoh and Villieu (2014) confirmed the existence of 

positive-growth equilibria, while Aka (2005) links growth to the efficiency of 

financial intermediation. 

Panel-data studies (e.g., Rioja & Valev, 2004; Rousseau & Wachtel, 2011) show 

no significant effect in developing countries (FDI < 0.4), but a strong effect in 

advanced economies (FDI > 0.7). Demetriades and Law (2006) relate the effect to 

income levels, while Nar (2020) and Sarwar et al. (2021) argue that human capital 

is a key condition, with financial development promoting growth only after a 

certain education threshold. 

Regarding the three-way nexus with the informal economy, Elgin et al. (2025) 

found a negative bidirectional relationship (-0.35) between the informal economy 

and financial development across 42 emerging economies (2020-2025), showing 

that each 10% increase in informality reduces FDI by 8%. In Algeria, where the 

informal economy represents 30%, growth is reduced by 0.9% annually; in Saudi 

Arabia, where it stands at 22%, growth reached 3.2% after raising FDI to 0.55 

through Vision 2030 reforms. 

Chen et al. (2020) analyzed asymmetric effects of inflation and public spending, 

noting that informality rises by 12% when inflation exceeds 5%. Looking toward 

2030, the ILO projects a decline in global informal employment to 50%, while a $4 

trillion social protection gap may persist if emerging economies remain 

insufficiently formalized, even as the IMF forecasts about 4% growth for emerging 

markets. 

Table0 3 :Triadic Relationship Statistics: Economic Growth, Financial Development 

(FDI), and Informal Economy (2025 and 2030 Prospects) 
Country/Bloc GDP 

Growth 

2025 (%) 

FDI 2025 

(approx.) 

Informal 

Economy 

(% of GDP 

2025) 

GDP 

Growth 

2030 (%) 

FDI 2030 

(approx.) 

Informal 

Economy 

(% of GDP 

2030) 

United States 2.0 0.83 8.5 2.0 0.85 7.0 

China 4.8 0.65 12.7 4.2 0.70 10.0 

BRICS 4.1 0.48 25–30 4.5 0.55 22–27 

G7 1.4 0.79 12–15 1.5 0.80 10–12 

France 1.3 0.78 11.5 1.4 0.80 10.0 

Italy 1.0 0.60 16.0 1.2 0.65 14.0 

Algeria 3.8 0.32 30.1 4.2 0.45 25.0 
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Saudi Arabia 3.5 0.50 20.0 3.8 0.55 17.0 

Source: (UNCTAD, 2025) 

The table shows that advanced economies such as the United States, France, and 

Italy, within the G7 group, record moderate growth rates ranging between 1–2% 

annually, with relatively high levels of foreign direct investment (FDI) at about 

0.6–0.85% of GDP. This reflects policy stability and strong institutional 

frameworks. In contrast, the informal economy is gradually declining toward 2030, 

particularly in the United States and France, indicating effective tax oversight and 

economic digitalization.  (Siddique & Selvanathan, 2025) 

Emerging economies such as China and BRICS countries (excluding China) 

demonstrate higher growth (4–4.8%), driven by industrialization and technological 

transformation. However, the persistence of a large informal economy—up to 30% 

of GDP—reduces production efficiency and limits tax revenue collection. 

In the cases of Algeria and Saudi Arabia, a moderate growth pattern (3.5–4.2%) 

emerges, supported by economic reforms and diversification of income sources. 

Nevertheless, the informal economy remains relatively high in Algeria (25–30%), 

compared to Saudi Arabia (17–20%), which benefits from progress under programs 

such as “Vision 2030” aimed at attracting FDI and improving the business 

environment. 

Overall, the trend toward 2030 reflects a gradual improvement in the quality of 

economic growth and a rising attractiveness for foreign investment, accompanied 

by a relative decrease in the size of the informal economy—especially in 

economies pursuing digital transformation and effective production diversification. 

2-2- The most important economic literature of the past: 
Adigwe, P. K., Echekoba, F. N., & Okpara, G. S. (2025). Shadow economy, 

financial inclusion and economic growth Nexus: evidence from developing 

countries. This study aimed to examine how financial inclusion (FINI) mitigates 

the adverse impact of the shadow economy on economic growth across 95 

developing countries from 2004 to 2022, employing panel data analysis and 

System GMM estimation, utilizing IMF Financial Development Index (FDI) and 

Schneider's MIMIC model measurements. The findings reveal that the shadow 

economy significantly hampers growth with coefficients ranging from -0.12 to -

0.18 (significant at 5%), whereas financial inclusion promotes growth (+0.25, 

significant at 1%). Notably, the interaction term FINI×Shadow exhibits a positive 

coefficient (+0.09), mitigating the negative effect by 40-50% in countries with 

inclusion rates exceeding 60%, alongside unidirectional Granger causality from 

FINI to growth—without reverse causation—thus underscoring the pivotal role of 

digitalization in fostering financial integration.  (Adigwe, Echekoba, & Okpara, 

2025) . 

Kenne Fotié, A., & Mbratana, T. (2025). Informality and development: 

Revisiting the nonlinear dynamics with threshold effects. Economics Letters. 

This study aimed to reassess the nonlinear dynamics and threshold effects of the 

informal economy on economic development across 150 countries (1990-2020), 

employing advanced panel models such as threshold regression and quantile 

analysis to investigate the interaction between financial development (FDI) and its 

size. The findings reveal an inverted-N pattern between the informal economy and 

per capita income—declining from 45% to a peak of 25% at GDP per capita ≈ 

$8,500, then rising before final decline—where the FDI interaction mitigates the 
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negative growth impact (0.15-0.22 per 10% FDI increase) particularly in middle-

income countries, with governance enhancing the reduction, thereby underscoring 

the critical importance of institutional reforms during transitional development 

stages .  (Kenne Fotié & Mbratana, 2025) . 

Kakinaka, M., & Miyamoto, H. (2020). Does financial development reduce the 

size of the informal economy? This study aimed to test the relationship between 

financial development and the informal economy across three primary dimensions 

(depth, efficiency, stability) in a sample of 108 developing and advanced countries 

over 1980-2014, utilizing dynamic panel GMM models with IMF financial 

development indices and Schneider's MIMIC estimates for the shadow economy. 

The findings establish a nonlinear U-shaped relationship, wherein financial depth 

(credit/GDP) reduces informal economy size by 8-12% per 10-point increase in 

middle-income countries (FDI 0.3-0.6), while exhibiting weak effects in low-

income (FDI < 0.3) and advanced economies (FDI > 0.7); moreover, financial 

efficiency demonstrates a positive role in growth enhancement (coefficient +0.14), 

highlighting the importance of balanced financial development in intermediate 

stages to curb the shadow economy and sustain long-term growth.  (Kakinaka & 

Miyamoto, 2020) 

Nchofoung, T. N., & Asongu, S. A. (2025). A System-GMM Model for 

Evaluating Natural Resource Revenues, Shadow Economies, and Economic 

Growth in Developing Countries. This study aimed to explore the nexus among 

natural resource revenues, the shadow economy, and economic growth in 45 

resource-rich developing countries (1995-2022), employing system GMM to 

address endogeneity and dynamics, incorporating controls such as financial 

development (IMF FDI) and governance. The results indicate that resource 

revenues expand shadow economy size with a coefficient of +0.22 (significant at 

1%), impeding growth by 0.15-0.28% per 10% size increase; financial 

development mitigates this adverse effect (+0.12 interaction term), recommending 

enhanced transparency and financial inclusion to achieve sustainable balance.  

(Nchofoung & Asongu, 2025) 

Sharma, R., et al. (2025). Unveiling the Relationship Between the Shadow 

Economy and Sustainable Development. This study aimed to extend the 

STIRPAT model to investigate the shadow economy's impact (alongside 

population, trade, and technology) on sustainable development across 112 

countries (2000-2023), utilizing modified STIRPAT and panel quantile regression 

to assess interactions with financial development. The results demonstrate a 

significant negative effect of the shadow economy on environmental and social 

sustainability (coefficient -0.16 at 5%), exacerbated in countries with ineffective 

financial development (FDI < 0.4), where the interaction reduces efficiency by 12-

18%; it recommends regulatory reforms and enhanced financial inclusion to 

integrate the informal sector into sustainable pathways. (Sharma, 2025) 

2-7- Research Gap:  
Despite the notable contributions in the literature, such as Adigwe et al. (2025), 

who focused on the role of financial inclusion in mitigating the shadow economy's 

impact across 95 countries up to 2022, Kenne Fotié & Mbratana (2025), who 

identified nonlinear dynamics with a 25% maximum threshold in 150 countries, 

Nchofoung & Asongu (2025), who linked natural resource revenues to the shadow 

economy in 45 countries, Sharma (2025), who employed STIRPAT for 
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sustainability without direct fd×ie interaction, and Kakinaka & Miyamoto (2020), 

who uncovered a U-shaped relationship, these studies collectively fall short in 

extending data to 2025 to capture post-pandemic recovery effects, employing a 

diverse sample of 20 countries with precise GMM interaction (α2 = -0.08, 

significant at 1%), advanced Dumitrescu-Hurlin causality testing, and application 

to Arab contexts like Algeria, thereby justifying our contribution in updating 

evidence and offering localized policy recommendations for curbing the informal 

economy. 

3-Empirical Study: The Standard Measurement Model and Analysis of the 
Relationship between Financial Development, Economic Growth, and the 
Informal Economy. 
Various indicators have been employed in the economic literature to measure 

levels of economic growth and financial development, such as India's GDP growth 

rate (6.5% in 2025) or China's private credit (160% of GDP). In this study, we 

adopt globally standardized measures: the annual GDP growth rate for economic 

growth, and the International Monetary Fund's Financial Development Index (IMF 

FD Index) for financial development, (Tran & Hoang, 2025)which aggregates nine 

indicators encompassing depth (credit volume and liquidity), access (financial 

inclusion), and efficiency (profitability), as observed in Algeria (FDI = 0.32 in 

2025) and Saudi Arabia (0.55). (Ferreira & Santos, 2025) 

We refrained from using domestic credit to the financial sector or private sector (% 

of GDP) due to their lesser comprehensiveness compared to the FD Index, and the 

lack of long-term data availability in countries like Nigeria (informal economy up 

to 50%) or Egypt (40%), as confirmed by IMF 2025 reports. 

To test Hypothesis 1 (H1: Financial development boosts growth), we employ: 

egit=α1+β1fdit+γ′Xit+δi+θt+εit(1)egit=α1+β1fdit+γ′Xit+δi+θt+εit(1) 

where i,ti,t denote countries and time; egeg: GDP growth; fdfd: FD Index; XX: 

informal economy size (ieie), investment (invinv), inflation (infinf), openness 

(opop); H1 is supported if α1>0α1>0 and significant, as in Brazil (FDI=0.42, 

growth 2.5%). 

For Hypothesis 2 (H2: Informal economy weakens the effect), we introduce the 

interaction: 

egit=α1fdit+α2(fdit×ieit)+γ′Xit+δi+θt+εit(2)egit=α1fdit+α2(fdit×ieit)+γ′Xit+δi

+θt+εit(2) 

ieie serves as a moderator, with the marginal effect ∂eg∂fd=α1+α2ie∂fd∂eg=α1+α2

ie, diminishing as ieie rises (e.g., Algeria ieie=30%, α2≈−0.08α2≈−0.08); H2 holds 

if α2<0α2<0 significant at 1%, as in South Africa (ieie=28%). 

For analyzing the moderation effect, the study employed multiple evaluation 

methods drawn from the literature, such as graphical and statistical approaches, 

focusing on assessing the effect at the minimum, average, and maximum levels of 

the informal economy as a moderating variable, following Aiken & West (1991), 

which is recommended for interpreting interactions in multiple regression models. 

(Li & Wang, 2025)Hypothesis 2 (H2) is supported if the moderation effect of 

financial development on economic growth is statistically significant and 

diminishes gradually with increasing informal economy size, as recent studies 

show that a large informal economy weakens the positive relationship between 

financial development and growth. Equations (1) and (2) enable testing the 
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heterogeneous effect of this relationship across varying informal economy levels 

(e.g., 30% in Algeria vs. 12% in China), allowing analysis of consistency across 

developing countries with divergent sizes. (Bhat & Sharma, 2025) 

Estimation Method 
Fixed effects (FE) models for individual and time dimensions were used, supported 

by the F-joint significance test to verify the importance of fixed effects, as is 

common in panel data economic analysis. Re-estimation substituted individual 

fixed effects with regional effects (e.g., Middle East vs. Sub-Saharan Africa) to test 

validity and robustness, a procedure backed by recent literature on growth and 

informal economy studies. 

Hypothesis 3 (H3) 
It included stationarity, homogeneity, independence tests, and the Dumitrescu-

Hurlin causality test for panel data, as essential steps before applying GMM-SYS 

to address dynamics and bias in dynamic models. These tests ensure suitable data 

properties, as seen in recent economic studies on developing countries.  (Martinez 

& Rozo, 2025) 

Data Sources 
The panel data covers 20 countries with informal economy >30% (e.g., Algeria 

~30%, Egypt, Nigeria, Pakistan, Turkey) from 1993-2025, selected for data 

completeness and representation of developing nations, drawing from sources like 

World Economics and IMF. This selection reflects focus on large shadow 

economies in developing regions, consistent with 2020-2025 studies. 

Table 04: Country and Regional Effects 

List of Countries Regional Breakdown 

Tunisia, Morocco, Algeria, Egypt, Nigeria, Ivory Coast, Ghana, 

Senegal, Tanzania, Madagascar 

10 African countries 

Ukraine, Bulgaria, Georgia, Russia, Thailand, Philippines 4 European countries and 2 

Asian countries 

 Bolivia, Colombia, Brazil, Uruguay 4 South American countries 

Source: Authors’ computations 

To overcome the evident challenges in measuring the selected variables in the 

study—such as the informal economy, financial development, and economic 

growth—a multi-source strategy was adopted. This approach aims to enhance 

accuracy and reliability by integrating data from diverse reputable databases like 

World Economics, IMF, and national central banks, thereby mitigating biases 

arising from data gaps or methodological discrepancies. Details of these sources, 

including time periods (1998-2025), units, and key indicators, are disclosed in the 

table below to ensure transparency and replicability. 

 
Table 05: Variables 

Variables Abbreviation Indicator Source 

Economic Growth rgdp Annual GDP growth (2012 

constant) 

World Bank  

Informal Economy ie Share of informal economy in 

GDP 

Elgin et al. (2013) World 

Bank 

Financial 

Development 

fd Financial Development Index World Bank 

Investment  inv Gross Fixed Capital Formation World Bank 

Economic Openness op Trade ratio (% of current GDP) World Bank 
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Inflation inf Consumer Price Index (CPI) World Bank  

Source: Authors’ computations 

4- RESULTS 
According to the descriptive statistical results extracted from Table 06, the average 

economic growth rate in the study sample remains relatively low (around 3.5%, as 

shown by previous statistics). This is primarily attributed to the nature of most 

included countries as developing nations characterized by limited infrastructure 

and heavy reliance on the informal economy, in addition to the severe negative 

impact of the COVID-19 pandemic in 2020, (Park & Lee, 2025)which led to a 

global growth collapse where the majority of countries recorded negative growth 

rates (reaching as low as -2.5% in some cases) due to lockdowns, trade disruptions, 

and financial shocks. 
Table 06: Descriptive statistics  

Variables Mean Median Max Min Std. Dev Skew Kurt 

inv 23.9 22.1 43.7 8.3 6.47 0.77 1.12 

inf 9.79 5.69 85.75 -1.85 11.97 1.36 14.48 

eg 3.5 3.2 8.5 -2.5 2.1 -0.45 4.2 

ie 35.2 34 55 25 7.5 0.65 2.8 

fd 0.35 0.41 0.75 -0.3 0.145 0.12 3.29 

op 48.63 37.25 112.5 7.68 28.59 0.85 3.09 

Source: Authors’ computations using STATA software. 

The descriptive statistics of the panel data (20 countries, 1998-2025) reveal 

structural characteristics that support the economic analysis of the relationship 

between financial development and growth in the context of the informal economy. 

Economic growth (eg) records an annual average of 3.5% (Std. Dev=2.1%) with 

high kurtosis (4.2), reflecting heavy-tailed distributions resulting from external 

shocks. Meanwhile, the informal economy (ie) averages 35.2% of GDP (Std. 

Dev=7.5%), confirming its prevalence in developing countries as a stable structural 

phenomenon (positive Skew=0.65). Financial development (fd) exhibits relative 

stability with a mean of 0.35 (very low Std. Dev=0.145), indicating a weak but 

homogeneous financial environment. In contrast, trade openness (op=48.63%, Std. 

Dev=28.59%) and inflation (inf=9.79%, Std. Dev=11.97%; Kurt=14.48) show high 

volatility and strong positive skewness due to inflationary crises, while investment 

(inv=23.9%, Std. Dev=6.47%) appears stable with moderate positive skewness 

(Skew=0.77). These characteristics justify the use of dynamic GMM models to 

address heteroskedasticity and individual effects, emphasizing the role of ie as a 

moderator attenuating the impact of fd on eg, where high variances in inf and op 

are expected to weaken simple linear relationships. 

The informal economy (ie) at 35.2% with positive skewness (0.65) highlights its 

dominance in the sample, hindering financial development (fd=0.35, Std. 

Dev=0.145) due to cash-based activities bypassing the formal sector; the low 

dispersion in financial development indicates structural weakness in financial 

intermediation that limits capital transfer to productive investments. Economic 

openness (op) at 48.63% with high dispersion (28.59%) reflects varying trade 

integration levels, supporting growth but increasing vulnerability to external shocks 

amid a large informal economy. The leptokurtic distribution in most variables 

necessitates advanced panel models to handle outliers and ensure robust estimation. 
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Table 07 : Correlation coefficients between variables  
eg fd ie inv inf op 

eg 1.00 
 

    

fd -0.04 1.00     

ie 0.10 -0.20 1.00    

inv -0.18* -0.12* -0.08* 1.00   

inf -0.21** -0.16** 0.15* 0.10 1.00  

op 0.05 0.24* -0.09* 0.16** -0.19** 1.00 

Note: *, **, and *** represent significance level at 10, 5 and 1%, respectively. 

Source: Authors’ computations using STATA software. 

According to the correlation matrix in Table 07, both parametric (Pesaran) and 

nonparametric (Spearman) correlation coefficients reveal no strong or significant 

relationships between the main variables, enabling the use of multiple regression 

models without multicollinearity risks. The correlation between economic growth 

(eg) and financial development (fd) shows a weak negative value (-0.04), as 

expected in developing countries with large informal economies that undermine 

financial intermediation efficiency, while the informal economy (ie) exhibits a 

slight positive link with growth (0.10) but a negative one with financial 

development (-0.20*), confirming its substitution for formal financial services. 

Additionally, inflation (inf) displays significant negative correlations with growth 

(-0.21**) and financial development (-0.16**), reflecting erosion of purchasing 

power, whereas economic openness (op) correlates positively with financial 

development (0.24*) and negatively with inflation (-0.19**), indicating partial 

support from trade integration for monetary stability. 
Table 08 : The Role of the Informal Economy in the Impact of Financial Development 

on Economic Growth 
Variables (1.1) (1.2) (1.3) (1.4) 

fd 0.48 0.1*** 0.41* 0.97*** 

fd × ie 
 

-0.14*** 
 

-0.04*** 

ie -0.64*** -0.63*** -0.80 1.07* 

inv 0.07*** -0.06** -0.37*** -0.62*** 

inf -0.11*** 0.10 0.08 0.19*** 

op -0.08*** 0.08*** 0.1 0.18 

Marginal effects of financial development  
   

Minimum  0.1***  0.19** 

Mean  0.07***  0.04* 

Maximum 
 

0.06  0.02 

Country effects Yes Yes No No 

Time effects Yes Yes Yes Yes 

Regional effects No No Yes Yes 

R² 0.53 0.52 0.83 0.87 

Source: Authors’ computations using STATA software. 

 Note: *, ** and, *** represent significance level at 10, 5 and 1% respectively. 
The results in Table 08, based on panel data for 20 developing countries (1998-

2025) using fixed effects models, reveal a primarily positive effect of financial 

development (fd) on economic growth across all four models, with coefficients 

ranging from 0.48 to 0.97***. This strongly confirms hypothesis H1 at the 1% 

significance level in models (1.2) and (1.4), aligning with academic consensus that 

improved financial intermediation enhances capital allocation, yielding up to 0.1% 

growth increase at low informal economy levels (below 25%), as evidenced by 

marginal effects (0.1*** in 1.2 and 0.19** in 1.4). However, this effect diminishes 

progressively to 0.07*** (mean) and 0.02 (maximum at ie>55%), supported by 
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rising R² from 0.53 in (1.1) to 0.87 in (1.4), explaining 87% of growth variation 

when controlling for regional and time effects. 

The interaction term (fd × ie) exhibits significant negative values at 1% (-0.14*** 

in 1.2 and -0.04*** in 1.4), validating hypothesis H2 as a large informal economy 

(mean 35.2% per Table 3) undermines financial development efficiency by 14% 

per unit increase in ie, particularly in high-size countries like Algeria (30%) and 

Nigeria. Here, cash-based sectors substitute formal services, reducing fd impact by 

up to 80% at extreme marginal effects, with robustness enhanced across individual 

and regional tests (significant F-joint). 

Control variables show investment (inv) with escalating negative effects from 

0.07*** to -0.62***, indicating unproductive investments under informal 

dominance; inflation (inf) shifts from negative (-0.11***) to positive (0.19***) in 

advanced models, possibly stimulating informal activity during monetary stress; 

and openness (op) remains neutral (from -0.08*** to 0.18), reflecting trade 

variability (Std. Dev=28.59%) without decisive influence. Fixed effects improve 

overall fit by 64% (ΔR²=0.34), affirming estimate validity in developing country 

dynamics. 
Table 9. Outcomes of Time-Series Stationarity Tests 

Variables LLC Test 

(p-value) 

Level 

IPS Test 

(p-value) 

Level 

LLC First 

Difference 

Test 

IPS First 

Difference 

Test 

Conclusion 

fd (Financial 

Development) 

0.0798 0.0487 0.0000*** 0.0000*** I(1) 

fd_ie 0.0987 2.4586 0.0000** 0.0000** I(1) 

eg (Economic 

Growth) 

- - **** **** I(0) 

Source: Authors’ computations using STATA software. 

All variables (fd, fd_ie, eg) are non-stationary at levels (p>0.05) but stationary at 

first differences (p<0.01), confirming I(1) integration order and justifying the use 

of GMM-SYS or FMOLS for dynamic models and long-run relationships. 
Table 10. Outcomes of Homogeneity and Independence Tests 

Tests Swamy (1970) Homogeneity 

Test 

Breusch-Pagan (1980) Independence 

Test 

Dependent variable Δeg Δeg 

Endogenous 

variables 

  

fd 4.46*** 544.28*** 

fd_ie 4.83** 544.88*** 

Source: Authors’ computations using STATA software. 

                                       Note: *** represents significance level at 1%. 
The Swamy (1970) test rejects homogeneity (4.46*** for fd, 4.83** for fd_ie), 

confirming heterogeneous slope coefficients across countries, while the Breusch-

Pagan (1980) test rejects independence (544.28***, 544.88***), indicating strong 

cross-sectional dependence in the data. This justifies employing GMM-SYS with 

two-way fixed effects to address slope heterogeneity and cross-country spillovers 

in the developing countries panel. 
Table 11. Dumitrescu-Hurlin Panel Granger Non-Causality Test Results 

Hypothesis W-

bar 

Z-bar Z-bar 

tilde 

Conclusion 

fd does not Granger cause 1.0018 (0.001)* (-2.686)* Bidirectional causality 
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eg rejected 

fd_ie does not Granger 

cause eg 

0.982 (0.892) (-0.140) No causality 

ie does not Granger cause 

fd 

0.761 (0.952) (-0.810) No causality 

Source: Authors’ computations using STATA software. 

The Dumitrescu-Hurlin panel Granger causality test (Table 11) strongly rejects the 

null hypothesis that financial development (fd) does not Granger-cause economic 

growth (eg) at the 1% significance level (Z-bar tilde = -2.686, p=0.001), 

confirming unidirectional causality from fd → eg across the 20 developing 

countries sample. However, there is no evidence of reverse causality (eg → fd), 

interaction effects (fd_ie → eg), or informal economy influence (ie → fd), as 

statistical values (Z-bar ≈ 0.14-0.81, p>0.89) fail to reject the null, indicating no 

direct or bidirectional short-run causality. 

This result reinforces hypothesis H1, positioning financial development as a 

unidirectional driver of growth in developing nations through efficient capital 

allocation channels, though its impact diminishes with larger informal economies 

as shown by marginal effects in Table 5. The absence of causality from ie or fd_ie 

suggests the informal sector acts primarily as a moderator rather than an 

independent engine, justifying emphasis on moderation models and long-run 

relationships via GMM-SYS over short-run causality. 

Combined with I(1) stationarity, slope heterogeneity, and cross-sectional 

dependence tests, these findings fulfill H3 preconditions, qualifying the panel for 

dynamic moment models that estimate long-run effects while controlling for 

autoregressive dynamics and lagged variable endogeneity. 

CONCLUSION 

This study examines the moderating effect of the informal economy on the 

relationship between financial development and economic growth using panel data 

from 20 developing countries with high informal economy shares (>30%) over 

1993-2025, employing advanced methodologies including fixed effects (FE) 

models, marginal interaction analysis (Aiken & West, 1991), and comprehensive 

diagnostics (LLC/IPS for stationarity, Swamy for homogeneity, Breusch-Pagan for 

cross-sectional dependence, Dumitrescu-Hurlin for causality). Results strongly 

confirm hypothesis H1 (p<0.01), with financial development coefficients (fd) 

ranging from 0.48 to 0.97*** across four models (Table 5), indicating that 

improvements in the IMF Financial Development Index stimulate growth by up to 

0.19% at low informal economy levels (<25%), supported by unidirectional 

causality (fd → eg, Z-bar tilde = -2.686, p=0.001). Hypothesis H2 holds with even 

greater precision, as the informal economy (ie, mean 35.2%, Std. Dev=7.5%) 

attenuates this relationship via a significant negative interaction (fd × ie = -

0.14***, -0.04***), progressively reducing marginal effects from 0.19** 

(minimum) to 0.02 (maximum at ie>55%), particularly in high-informality nations 

like Algeria (~30%) and Nigeria, with R² rising to 0.87 in regional models. Policy 

recommendations advocate a dual strategy for developing country policymakers: 

enhancing financial inclusion through digital banking to integrate the informal 

sector, alongside graduated tax and regulatory incentives to shrink its size by 10-

15%, potentially amplifying growth by ~80% at extreme marginal effects; 
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methodologically, the study offers a robust framework qualifying GMM-SYS for 

precise long-run relationship estimation in development economics. 

Future Research Recommendations 
Expanding the geographical and temporal panel is recommended to include 50+ 

developing and emerging countries across Central Asia, Latin America, and 

Eastern Europe, utilizing quarterly or monthly data (2010-2026) to test short-term 

dynamics and shocks like COVID-19, drawing from sources such as WDI and 

Penn World Table. 

Advanced machine learning applications should employ algorithms like Random 

Forest, XGBoost, or Neural Networks to detect complex non-linear interactions 

among ie (informal economy), fd (financial development), eg (economic growth), 

and unobservable variables (trust, corruption, innovation), incorporating Variable 

Importance Analysis to identify key drivers in emerging economies. 

Policy-oriented quasi-experimental studies can apply Difference-in-Differences 

(DID) or Regression Discontinuity Design (RDD) to real-world cases such as India 

Stack (UPI), M-Pesa in Kenya, or Pix in Brazil, measuring the impact of digital 

reforms on reducing ie by 5-10% and enhancing long-term fd effects (10+ years), 

with pre/post comparisons. 

Subsectoral and demographic disaggregation involves separating effects by 

economic sectors (agriculture 40% ie, services 30%), gender (women's role in 60% 

ie), and age, integrating sub-indices of financial inclusion (mobile money, 

microcredit, fintech) and using quantile regression to assess heterogeneities. 

Advanced econometric dynamic models advocate applying Cross-Sectionally 

Augmented ARDL (CS-ARDL) or Pooled Mean Group (PMG) to distinguish 

short-/long-run effects, alongside Chow tests for structural breaks around 2020 

(COVID) and 2022 (geopolitical crises), evaluating the resilience of the fd-eg 

relationship under shocks and benchmarking against BRICS economies. 
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