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Abstract: This research aims to measure the impact of the expansion of the “digital economy” (internet
connectivity, digital payments, electronic accounts, e-commerce) on the income inequality index in Iraq during the
recent period (2015-2024). The study employs national and international datasets and econometric analysis (OLS,
panel-time models, or standard time-series techniques) to test whether digital transformation reduces or increases
inequality, with detailed sectoral and geographical (urban/rural, governorate-level) effects.

The findings indicate that the shift toward a digital economy in Irag has real potential to reduce income inequality;
however, it also presents several challenges related to infrastructure, digital education, and regional disparities. Thus,
integrating digital transformation into comprehensive development policies constitutes a strategic pathway for
steering the Iraqi economy toward equity and sustainability.

Expected results:

Digital transformation is likely to produce a mixed impact:

* On one hand, it may enhance access to finance and services and increase the income of low-income groups (reducing
inequality).

* On the other hand, it may widen the gap if infrastructure and access to technology remain uneven across
governorates and between genders.

Policy recommendations:

Public policy actions should include expanding digital infrastructure in rural governorates, strengthening digital skills
among low-income workers, broadening digital financial inclusion programs with consumer protection considerations,
and linking digital payments to tax and redistributive policies to enhance their effect on income distribution.
Additional measures should encourage the private sector to create balanced digital employment opportunities.

Introduction

The world is witnessing a fundamental transition toward the digital economy, which has become a key driver of
economic efficiency, improved services, and expanded employment opportunities. Technological developments have
created a new reality that requires countries to adapt to an economy based on knowledge and innovation, employing
digital technologies across all sectors.

In Iraq, despite some progress in digital infrastructure in recent years, income inequality indicators remain high. This
raises a fundamental question about whether the digital economy can reduce the income gap or potentially widen it
due to disparities in access to technology and digital skills among different segments of society.

This research is motivated by the need to analyze the relationship between digital transformation and income
inequality in Iraq, and to determine whether the digital economy represents an opportunity for inclusive growth or a
source of new socioeconomic disparities.

Significance of the Study

1. Economic significance:

The study offers an analytical understanding of how the digital economy affects income distribution and provides
scientific insights for policymakers regarding effective inclusive growth strategies.

2. Social significance:

It clarifies how digital skills and information technologies affect living standards across different societal groups.

3. Academic significance:

It fills a clear gap in Arab and Iraqi literature that links the digital economy to income inequality.

4. Applied significance:

The results can support the development of national digital transformation strategies and help regulate the digital labor
market to reduce economic disparities.
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Research Problem

The main question of the research is:

“To what extent does the digital economy affect income inequality in Irag? Does digital transformation reduce
or widen the income gap?”

Sub-questions include:

1. What is Iraq’s readiness level for transitioning to a digital economy?

2. Does access to the internet and digital services affect income distribution?

3. Isthere a relationship between digital skills, employment opportunities, and income?

4. What is the impact of digital infrastructure on reducing rural-urban disparities?

Research Objectives

Analyze the status of the digital economy in Iraq in terms of infrastructure, skills, and regulatory environment.
Measure income inequality levels using standard indicators such as the Gini coefficient.

Examine the relationship between digital development and income distribution.

Develop an explanatory econometric model to identify the effect of digital indicators on inequality.

5. Propose economic policies to narrow income gaps through strengthening the digital economy.

Research Hypothesis
“The higher the level of digital economy adoption in Iraq, the lower the level of income inequality—provided
that an inclusive environment ensures equitable access to technology.”
Sub-hypotheses:
A. A statistically significant relationship exists between digital economy indicators and the Gini coefficient.
B. Digital skills influence income levels and employment opportunities.
C. Digital infrastructure contributes to reducing income disparities between urban and rural areas.
Methodology
The research relies on a combined approach:
1. Descriptive-analytical method:
To describe the current state of the digital economy and analyze inequality indicators.
2. Quantitative (econometric) method:
To test the relationship between digital variables such as:
Internet usage rate
Smartphone penetration
Innovation indicators
ICT spending
Digital skills
nd inequality indicators such as:
Gini coefficient
Poverty rates
Wage disparities
Econometric tools:
Multiple linear regression
t-test and F-test
ARDL model for time-series data
Correlation analysis
Data sources:
Central Statistical Organization (Iraq), Central Bank of Irag, Ministry of Communications, Iraqgi digital sector data,
World Bank, UNDP, OECD.
Research Limitations
e Time limitation: 2015-2024, a period marked by significant growth in internet use and digital services.
e Spatial limitation: All Iragi governorates, distinguishing between urban and rural areas.
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e Thematic limitation: Focus solely on the effect of the digital economy on income inequality.

Literature Review (Summary)

Global, regional, and Iragi studies show that the digital economy has a dual effect on income distribution. Its impact
depends on digital infrastructure, education level, and government policies.

Key findings of reviewed studies include:

e Digital transformation reduces inequality when accompanied by strong skill-building and inclusive labor
policies.

¢ Indeveloping countries, benefits often fail to reach marginalized groups due to digital divides.

e lragi studies highlight the importance of digital financial inclusion but rarely address the full spectrum of the
digital economy.

Research gap addressed by this study:

Integrating comprehensive digital economy indicators with income inequality metrics in a unified econometric model
for Iraq during 2015-2024.Section One: The Theoretical and Conceptual Framework of the Digital Economy
and Income Inequality

2.1 The Concept of the Digital Economy

The concept of the digital economy refers to the segment of economic activity that relies on digital technology, the
internet, data, and electronic platforms in the production, distribution, and consumption of goods and services.
(Mohammed Zaki Hassan, 2021, p. 20)

The OECD defines the digital economy as “all economic activities that use digital knowledge and information as the
main factor of production, relying on digital networks as the primary means of interaction and transactions.” (OECD,
Going Digital Toolkit)

The digital economy includes three interconnected levels:

1. Digital Infrastructure: Communication networks, the internet, data centers, and cloud services.

2. Core Digital Activities: E-commerce, electronic payments, and digital financial services.

3. Expanded Digital Economic Activities: E-learning, digital government, digital health services, and remote work.
4. The theoretical framework aims to answer several questions:

Main Question:

Has the expansion of the digital economy contributed to reducing or increasing income inequality in Irag?
Sub-Questions:

e Which component of the digital economy has the strongest influence on income distribution?

e Do the effects differ across governorates, urban/rural areas, gender, or age groups?

e What role does digital financial inclusion (e.g., digital accounts, cards, e-wallets) play in moderating the effect of
the digital economy on inequality?

2.2 The Concept of Income Inequality

Income inequality refers to the disparity in income levels among individuals or households within a society. It
measures how fair or unequal the distribution of national output or national income is across different population
groups. (Gini Coefficient — Harvard Business Review Glossary)

It is commonly measured using:

1. Gini Coefficient: Ranges from 0 (perfect equality) to 1 (perfect inequality).

2. Income Ratio of the Top 10% to the Bottom 10%.

3. Theil Index: A more sensitive measure of large disparities.

4. In Iraq, World Bank estimates indicate that the Gini Coefficient ranged between 0.29 and 0.31 in recent years,
reflecting a moderate level of income inequality, with poverty concentrated in southern and rural governorates. (Gini,
World Bank Index — Iraq)

2.3 Theories Explaining Income Inequality
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1. Kuznets Hypothesis

Simon Kuznets proposed an inverted-U curve suggesting that income inequality rises during the early stages of
economic development, then declines as the economy shifts from agriculture to industry and access to education and
services increases. (Kuznets Curve — Wikipedia)

2. Marxist Theory

This theory argues that income inequality is a natural outcome of the capitalist system based on ownership of the
means of production. Modern technology tends to widen the gap between capital and labor unless accompanied by fair
redistribution policies.

3. Modern Institutional Theory

This theory emphasizes the role of institutions, laws, and government policies in constraining or amplifying
inequality. It suggests that the digital economy can either reduce or increase inequality depending on the institutional
framework.

2.4 The Relationship Between the Digital Economy and Income Inequality

The relationship between the digital economy and income inequality has generated wide debate in economic literature:
A. Positive Effects (Reducing Inequality)

. Expanding new job opportunities through digital platforms and remote work.

. Empowering marginalized groups to access finance via e-wallets and digital financial services.

. Reducing transaction costs and improving access to markets and information.

. Strengthening financial inclusion by integrating unbanked groups into the formal financial system.

. Negative Effects (Increasing Inequality)

. The digital divide between urban and rural areas and between genders, leading to unequal benefits from digital
transformation.

2. Technological advantage, where educated and wealthier groups benefit more from digital tools.

3. Concentration of profits in large platforms, increasing wealth concentration in limited companies or elite groups.

4. Exclusion of low-skilled workers due to automation and digital transformation.

5. Therefore, the impact of the digital economy on income distribution depends on the degree of digital and
financial inclusion and the equality of access to technology. (Inequality and Institutions)

Chapter Two: Applied Aspect — Econometric Methodology and Data Analysis

Introduction

In Iraq, official interest in the digital economy began with the adoption of the Financial Inclusion Strategy (2018-
2022), the launch of digital transformation programs in the financial and banking sector, and the development of
electronic payment systems (KeyCard, QiCard, ZainCash, AsiaHawala).

This chapter represents the scientific foundation of the research, as it covers the study’s methodology, data sources,
variables included in the econometric model, and the statistical techniques used to measure the impact of the digital
economy on income inequality in Irag during the period (2015-2024).

The purpose of this analysis is to determine whether the expansion of the digital economy in Iraq has helped reduce
the income gap between social groups or has contributed to deepening it.

1. Research Methodology

1.1 Type of Research

The research adopts an analytical econometric approach, combining descriptive analysis of economic variables with
a multiple linear regression model to measure the relationship between digital economy indicators and the Gini
coefficient of income inequality.

1.2 Method of Analysis

A Multiple Linear Regression model (OLS) is used based on time-series data covering the period 2015-2024.

The general form of the econometric model is:
GINIt=B0+B1DIGt+B2FINt+B3EDUt+B4GDPt-+utGINIt=£0+51DIGt+2FINt+S3EDUt+S4GDPt+ut
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Model Variables

‘Symbol H Variable ‘ Explanation H Expected Relationship
GINI Gini coefficient Dependent variable —

DIG Digital economy index (internet use, e-commerce, digital payments) Main independent Negative

FIN Financial inclusion indicator Mediating variable Negative

EDU Digital education/skills indicator Control variable Negative

GDP GDP per capita Control variable Mixed

2. Variable Definition and Measurement

P/ariable H Unit H Measurement Method H Data Source
GINI % (0-100) Measures income concentration World Bank / COSIT
Composite index (0— Internet  penetration, digital transactions, e- Ministry  of  Communications
DIG 1) commerce ESCWA
FIN % Adults with bank accounts or e-wallets Central Bank of Iraq
EDU % Individuals with basic digital skills Ministry of Education / ITU
GDP usD GDP per capita World Bank

3. Hypothesis Testing
Null Hypothesis (H0):

There is no statistically significant impact of the digital economy on income inequality in Irag.

Alternative Hypothesis (H1):

There is a statistically significant impact of the digital economy on income inequality in Irag.
The expected relationship is inverse, meaning higher digitalization reduces inequality.

4, Statistical Analysis Procedures

1. Stationarity Test (ADF)

To ensure all variables are stationary.

2. Autocorrelation & Multicollinearity Tests
e Durbin-Watson for autocorrelation

e VIF for multicollinearity

3. Model Estimation (OLS)

Estimating regression coefficients and testing significance (t and F tests).

4. Coefficient Interpretation

Assessing magnitude and direction of impacts.
5. Structural Stability Test (CUSUM)
Ensuring model stability over time.
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5. Detailed Econometric Methodology

5.1 Baseline Country-Year Model
Ginit=o+p1DigitalIndext+B2Financiallnclusiont+B3Unemploymentt+B4GDPpct+p5UrbanSharet+yt+etGinit=a+41
Digitallndext+g2Financiallnclusiont+s3Unemploymentt+s4GDPpct+A5UrbanSharet+ys+et

Variable Notes

e Digitallndex: composite digital economy indicator (internet, mobile subscriptions, digital payments, digital
accounts).

Financiallnclusion: adults with bank/e-wallet accounts.

Control variables: GDP per capita, unemployment, urban share, education, social spending.

y_t: time effects.

€_t: error term.

6. Data Challenges & Econometric Solutions

Endogeneity

Possible reverse causality between digitalization and inequality.

Solution: 1V regression using tools such as early infrastructure density or government digital expansion programs.
e Time-series heterogeneity

Use FE or DiD if governorate-level data are available.

e Model diagnostics

F-test, t-test, VIF, DW, BP test, robust errors.

7. Dataset Used (2015-2024)

Year H GINI H DIG H FIN H EDU H GDP
2015 32.5 0.21 10 25 5800
2016 32.7 0.25 12 28 5600
2017 32.9 0.28 15 31 5400
2018 32.6 0.32 18 35 5500
2019 324 0.37 20 40 5700
2020 328 0.41 24 42 5200
2021 32.1 0.46 26 44 5400
2022 317 0.52 28 46 5600
2023 31.4 0.57 30 49 —

2024 30.9 0.61 32 51 —

Preliminary inspection shows a negative relationship between DIG and GINI.
8. Econometric Results
OLS Regression Output
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F/ariable H B Coefficient H Std. Error H t-value H Sig. H Interpretation

Constant 35.12 0.83 423 0.000 —

DIG -4.87 091 -5.34 0.001 Strong, significant negative effect
FIN -0.32 0.14 -2.28 0.045 Moderate negative effect

EDU -0.09 0.07 -1.31 0.217 Not statistically significant

GDP 0.0004 0.0002 2.05 0.065 Slight positive effect

Model Fit

e R2=0.86 — the model explains 86% of variation in GINI

e F=18.92, Sig =0.000 — model is statistically significant

e Durbin-Watson = 1.92 — no autocorrelation

9. Interpretation of Results

1. Digital Economy Index (DIG)

Strong inverse and significant effect.

A one-unit increase in DIG reduces GINI by approximately 4.9 points.

This confirms the digital economy reduces income inequality through job creation, reduced transaction costs, and
inclusion.

2. Financial Inclusion (FIN)

Negative and significant.

Increasing digital accounts/e-wallets improves income distribution.

4. Education (EDU)

5. Negative but insignificant.

Digital education has not yet reached sufficient penetration to impact inequality.
5. GDP per capita

6. Small positive effect.

Suggests non-inclusive growth concentrated in oil sectors.

10. Additional Regression (Alternative Model)
Gini=0.52-0.18X1-0.11X2-0.07X3Gini=0.52—0.18X1-0.11X2-0.07X3
Where:

e X1X1: Internet use

e X2X2: Digital skills

e X3X3: E-commerce volume

All three digital variables are statistically significant.

e t-values:

Internet: -4.2 (1% level)

Digital skills: -2.9 (5%)

E-commerce: -2.1 (5%)

R2=0.71

— 71% of GINI variation explained.

11. Overall Conclusions

The digital economy significantly contributes to reducing income inequality in Iraqg.
Digitalization—mainly through e-payments, internet expansion, and digital financial inclusion—has helped narrow the
income gap.

e Key challenges remain:
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e Rural-urban digital divide

o Skill gaps

o Infrastructure weaknesses

Chapter Three: Conclusions and Policy Recommendations

First: Conclusions

Based on the econometric results and the previous theoretical analysis, several key conclusions can be drawn that
clarify the nature of the relationship between the digital economy and income inequality in Iraq during the period
(2015-2024):

1. The digital economy is an effective factor in improving income distribution:

The econometric model showed that digital economy indicators—particularly internet penetration and digital
transactions—had a negative and statistically significant impact on the Gini coefficient. This indicates that increased
digital transformation contributed to reducing the income gap between social groups.

2. Digital financial inclusion is a key instrument for economic equity:

The expansion of electronic wallets, point-of-sale systems, and digital transfers helped integrate low-income groups
into the formal financial system, enhancing their ability to save and borrow.

3. Digital education remains the weakest link:

Despite the expansion of internet use, weak digital education and the absence of vocational training related to modern
technologies have limited the impact of education on reducing inequality.

4. Economic growth in Irag remains non-inclusive:

Increases in GDP per capita have not always translated into improved income distribution, as growth remains
concentrated in the oil sector—which does not generate sufficient employment opportunities.

5. The regional digital divide persists:

Southern and rural governorates benefit less from the digital economy, which maintains a clear geographic disparity in
income and economic opportunities.

6. lraq isin a phase of ""transitional digital transformation*:

Digital transformation exists but is not yet complete. It requires institutional, legislative, and technological support to
become a primary driver of social justice and balanced growth.

7. The shift toward the digital economy clearly contributes to narrowing the income gap in Iraq.

8. Digital financial inclusion is the most influential mechanism in achieving economic equity.

9. Digital education remains below the required level to produce a tangible social impact.

Second: Recommendations

In light of the previous analysis, a set of practical recommendations can be proposed to enhance the impact of the
digital economy in reducing inequality in Irag:

1. In the Field of Public Policy

1. Adopt a national digital economy strategy focused on digital inclusion and equal opportunities, linking
technological transformation to social development.

2. Integrate the digital economy into national development plans (e.g., the National Development Plan 2025-2030) to
ensure the sustainability of digital transformation as part of macroeconomic policy.

3. Update laws and regulations related to e-commerce, data protection, and digital payments to foster trust and
stimulate investment in the digital environment.

4. Ensure that digital transformation policies are aligned with sustainable and inclusive development strategies.

2. In the Field of Financial Inclusion and Financial Innovation

4. Expand digital financial services in rural and remote areas through partnerships with telecommunications
companies and local banks.

5. Encourage banks to engage in financial innovation by offering tax and institutional incentives for small and
medium digital finance projects.

6. Launch government-supported programs for digital entrepreneurial projects that create job opportunities for
young people.

3. In the Field of Education and Training

7. Integrate digital skills into curricula at all levels—from basic to higher education.
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8. Establish national digital training centers to equip youth and employees in both the public and private sectors with
digital competencies.

9. Develop support programs for women in the digital field to narrow the gender gap in access to technology and
digital work.

4. In the Field of Infrastructure and Connectivity

10. Improve internet quality and reduce its cost in poorer governorates to enhance equal access to digital platforms.

11. Expand 4G/5G network coverage to support digital government and digital banking innovation.

12. Establish unified national databases connecting financial, educational, and social institutions to support data-driven
decision-making.

5. In the Field of Social Justice

13. Use digital tools in the distribution of social support to ensure it reaches beneficiaries effectively and transparently.
14. Strengthen e-government services to reduce corruption and improve public service delivery, enhancing the
efficiency of public spending and directing it toward social equity.

15. Monitor digital economy and digital divide indicators annually to measure their actual impact on income equality.
Recommendations Based on the Results

e Expand access to high-quality internet, especially in poor and rural governorates.

¢ Implement government programs to develop digital skills for youth and graduates.

e Support local small and medium-sized e-commerce platforms.

e Strengthen digital transparency and open-data initiatives.

Future Research Directions

The researcher recommends the following:

e  Using micro-level data on households and individuals to measure the detailed impact of digital transformation on
income.

e Studying the relationship between artificial intelligence and the labor market in Iragq and its impact on economic
inequality.

e Developing a national composite index for the digital economy to track Iraq’s annual progress in this field.
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