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Abstract

This research examines the relationship between trade openness, income inequality and economic growth in the Democratic
Republic of Congo (DRC) from 1990 to 2020. Using an ARDL (Auto Regressive Distributed Lag) econometric model, the study
assesses the how trade openness and income inequality influence economic growth. The results of this study demonstrate that in
the short term, trade openness has a positive and significant effect on economic growth. Every additional 1 point of trade opening
leads to an increase in economic growth of 26.85%, GINI has a negative and significant effect on economic growth. Any increase
in inequality of I point leads to a decrease in GDPH of 141.8667%., and that in the long term, trade openness has a positive and
insignificant effect on economic growth. Every additional 1 point of trade opening results in an increase in economic growth of
84.85%, GINI has a negative and significant effect on economic growth.

Keywords: Trade Openness, Income Inequality, Economic Growth, Governance

1. Introduction

The Democratic Republic of Congo (DRC) faces a
dilemmapersistent: how to reconcile increased trade openness,
potentially beneficial for economic growth, with the reduction of
income inequalities whichhave persisted for decadesThis complex
and multidimensional paradox is at the heart of this study, which
aims to explore the impact of trade openness on economic growth
and the potential correlation with income inequality in the DRC.
Analyzing this interaction is crucial for formulating relevant and
sustainable economic policies capable of supporting sustainable
development. inclusive and equitable developmentin the country.
The analysis of the impact of income inequality on economic
growth in the DRC is part of a broader theoretical framework.
Manystudies, notably those of Kuznets (1955) and Acemoglu et al.
(2005), explored the complex relationship between inequality and
growth. This work suggests that extreme inequality can ultimately
hinder growth by limiting access to human capital, curbing
consumption, and undermining political stability. The DRC, with
its stark regional and social disparities, perfectly illustrates this
potential. Trade openness, often presented as an engine of growth,
is seen as an essential lever for stimulating production, improving
the allocative efficiency of resources, and promoting integration
into the global economy. It involves lowering customs barriers,
liberalizing trade, and improving the business climate. However,
the benefits of openness are not always distributed equitably.
Previous studies suggest that trade openness can, in certain

circumstances, amplify income inequality by promoting the
concentration of wealth in certain sectors, individuals, or regions
[1]. This phenomenon, often linked to weak institutions and poor
governance, can compromise the sustainability of growth and the
consolidation of social cohesion. The DRC is open to international
trade, which accounts for 95% of its GDP (World Bank, latest
available data). With 80 million hectares of arable land and more
than 1,100 minerals and precious metals, the DRC has the potential
to become one of the continent's leading exporting countries and
an engine of African growth. The country mainly exports refined
copper (USD 16.3 billion), cobalt (USD 5.99 billion), copper ore
(USD 1.55 billion), raw copper (USD 1.37 billion), and crude oil
(USD 916 million), while imports are dominated by refined oil
(USD 1.12 billion), sulfur (USD 979 million), delivery trucks (USD
367 million), stone processing machinery (USD 363 million), and
iron structures (USD 285 million - OEC 2022 data). Between 2020
and 2022, copper exports from the Democratic Republic of Congo
jumped by almost 50%, from 1.601 milliontonnes in 2020 to
2.394 milliontonnes in 2022, with interim figures of 1.797 million
tonnes in 2021. This remarkable growth is mainly attributed to the
surge in copper prices, which increased by 51.3% to an average of
USD 9,299.3 per tonne in 2021, which significantly increased the
value of copper exports. In addition, cobalt exports increased from
86,590 tonnes in 2020 to 115,371 tonnes in 2022, with an estimate
of 93,010 tonnes in 2021 [2]. While the DRC's trade balance
was structurally negative, the recovery in commodity prices is
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supporting export growth and current account rebalancing, shifting
the country's trade balance to positive in recent years. According to
WTO figures, exports of goods totaled USD 28.2 billion in 2022,
compared to USD 11 billion in imports. Regarding services, the
DRC is a net importer (USD 4.5 billion in imports compared to
USD 109 million in exports).

Drawing on quantitative and qualitative data, this research will seek
to shed light on the correlation between trade openness, income
inequality, and economic growth in the DRC. The study will
examine the structural and institutional factors that moderate this
relationship. It will seek to identify policies and strategies likely
to promote more inclusive and sustainable growth in the country.
The need for analysis on this subject raises questions to which the
attempt to find empirical answers constitutes the framework of
our study. Thus, the present study attempts to contributeprovide
elements of response to the following questions:

* How does trade openness influence economic growth in the
DRC; and

» What is the impact of income inequality on economic growth in
the DRC?

In search of answers to these questions, the present research aims
to assess how trade openness influences economic growth in the
DRC and to identify the impact of income inequality on economic
growth in the DRC. Besides this introductory section, the rest of
the article is composed of four sections. The first deals with the
literature review, the second with the methodology, the third with
the presentation of results, discussion and the last point sets out the
conclusion and recommendations.

2. Literature Review

2.1. Theoretical Review

(Economic) Inequalities

Economic inequality refers to situations in which some people
have greater resources (in the broad sense) than others. Economic
inequality refers to the existence of social stratification: some
individuals have a higher level of income or wealth, they have
access to goods and services, or professional status, etc., which are
socially valued and hierarchical.

There are several types of inequality to distinguish:

* Inequalities in rights, which are enshrined in law, for example
in caste societies (certain professions are reserved for the highest
castes) or feudal societies (privileges of the clergy and nobility,
serfdom), within the framework of apartheid.

* Inequalities of opportunity are those which prevent individuals
from exercising their talents and accessing the highest positions in
society because of their social background (the academic success
of children of workers is, for example, lower than that of children
of executives, which is an obstacle to accessing high social
positions).

* Finally, inequalities of situations are those which are observed
in a society, from an economic, social, cultural, etc. point of view
(inequalities of salaries, living conditions, etc.).

We must distinguish between inequality and discrimination. The
latter, which consists of treating individuals differently based

on their personal characteristics (religion, ethnic origin, gender,
etc.), necessarily leads to inequality. However, inequality is not
necessarily discrimination. If we take up Aristotle's saying, "that
which is equal is just," we can deduce that inequalities are unjust,
which explains the existence of public policies aimed at reducing
them. By fighting discrimination, by modifying regulations and
institutional arrangements in a way favorable to equality, by
implementing vertical redistribution, etc. Each society determines
the areas in which it intends to promote equality (by specifying
what form it takes) and the areas in which it accepts to allow
inequalities to manifest themselves. There is a debate among
inequality experts: For some, all inequality is unjust. For others,
there are just inequalities. What matters, then, is how one judges
the criteria of justice.

2.2. Measurement of Income Inequality

Unlike poverty measures, which are limited to the poor, inequality
measures include the entire population, since the concept of
inequality is much broader than that of poverty. Most inequality
measures do not depend on the mean of the distribution but on
each individual's situation relative to the mean value. The most
common measures are (i) the Lorenz curve, (ii) the Gini index, (iii)
the share of the poor in resources, and (iv) Kuznets ratios.

* The Gini Index

The Gini coefficient is the most commonly used measure of
inequality. It translates into numerical terms the level of inequality
represented by the Lorenz curve. The coefficient varies between
0, which indicates complete equality, and 1, which indicates total
inequality (one individual receives all the income and the others
receive absolutely nothing).

2.3. Commercial Opening

A Definition

Trade openness, also known as trade liberalization or market
opening, refers to the process by which countries reduce or
eliminate trade barriers that hinder the free exchange of goods and
services between them. This results in greater integration of global
economies.

Trade openness is characterized by a reduction in government
restrictions on international trade. These restrictions can take
several forms:

* Tariffs: These are customs duties (taxes on imports), which
increase the price of foreign products and make imports less
competitive.

* Non-tariff: This is a set of more subtle and complex measures,
such as: quotas: quantitative limits on imports, Technical and
sanitary standards: regulations on the quality, safety and health of
imported products, which can be used to restrict imports.

* Subsidies: financial aid to national companies which allows them
to compete more easily with imports.

* Anti-dumping and compensatory measures: implemented to
counter unfair commercial practices (dumping = selling at a loss).
* Bureaucratic obstacles: complex and lengthy administrative
procedures that make imports more difficult.
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B. Measures of Trade Openness

Several indicators can be used to measure the degree of commercial
openness of a country or region:

* Degree of openness: The degree of openness is the ratio (Imports
+ Exports) / GDP. The higher this ratio, the more open the country
is to trade. It reflects the share of international trade in national
economic activity.

* Share of imports in domestic consumption: This measures the
extent to which a country’s consumers rely on foreign goods and
services.

« Effective protection rate: This indicator measures the impact of
protectionist measures (tariff and non-tariff) on domestic prices.

* Economic Complexity Index (ECI): The ECI measures the
diversity of a country’s exports, reflecting a certain degree of
openness to trade in varied and sophisticated products. A high ECI
suggests greater openness and sophistication.

* Membership in trade agreements: The number of free trade
agreements a country participates in reflects its commitment to
trade openness.

C. Advantages and Disadvantages of Trade Openness

* Advantages of Trade Openness

Economic growth: Increased productivity, competition, and
innovation. Price reduction: Increased supply and competition,
leading to lower prices for consumers. Improved welfare: Access
to a wider variety of goods and services. Specialization and
productivity gains: Countries specialize in producing goods and
services for which they have a comparative advantage.

* Disadvantages of Trade Openness

Job losses in certain sectors: Foreign competition can lead to
the closure of domestic companies. Increased inequalities:
The gains from trade openness are not always distributed
equally. Dependence on foreign markets: Countries can become
vulnerable to international economic shocks. Environmental
issues: The production and transport of goods can have negative
environmental consequences. In short, trade openness is a complex
and multifaceted process, whose advantages and disadvantages
must be carefully assessed. Its measurement relies on various
indicators that help analyze its impact on national and international
economies.

3. Economic Growth

Economic growth is a long-term phenomenon, which differs from
expansion, a term used in the analysis of fluctuations and cycles.
According to F. Perroux, growth is also distinct from economic
progress and economic development, which “encompass and
sustain growth. F. Perroux's (1962) definition, which equates
growth with an increase in a country's economic output, remains
a benchmark. The famous economic growth rate is thus measured
by the change in gross domestic product (GDP) in volume.
However, more and more economists today are defining growth
as a long-term increase in per capita output. The origins of growth
date back to the Industrial Revolution. Indeed, before this period,
reconstructed economic data allow us to observe a near stagnation
of production. For P. Bairoch (1997), the Industrial Revolution is

the second decisive rupture in the history of humanity, the first
being the Neolithic revolution which established agriculture.
According to this historian, between the two revolutions, Neolithic
and Industrial, the increase in the standard of living was modest,
around 60 to 90%, and this, over nine millennia. According to
the work of A. Maddison (2001), in the period preceding the
Industrial Revolution, European countries experienced an average
annual growth rate of their gross domestic product (GDP) of 0.6%.
Between 1820 and 1980, the average annual growth rate was 2.5%,
thus attesting to the decisive rupture made with the emergence and
rise of industrial capitalism.

3.1. Measuring Economic Growth

Economic growth is generally measured by the increase in gross
domestic product in volume. This national accounting aggregate is
based on conventions that only count production, both market and
non-market, if it is produced using market factors.

3.2. Review of the Literature on Trade Openness, Income
Inequality and Economic Growth

This literature review examines the theoretical and empirical
links between trade openness, income inequality and economic
growth, focusing on aspects relevant to the case of the Democratic
Republic of Congo (DRC).

3.2.1 Impacts of Inequalities on Economic Growth

We can divide the literature on the impact of inequality on
economic growth into two main theses: an optimistic thesis and a
pessimistic thesis.

* Optimistic Thesis (Growth Stimulated by Inequalities)

This thesis, also called trickle-down economics, posits that
increasing inequality, by concentrating wealth among the wealthy,
ultimately stimulates economic growth for all. The key arguments
are as follows:

* Savings and investment: The rich have a higher savings
rate than the poor. This increased savings fuels investment,
promoting innovation, job creation, and economic growth. global
omics (Simon Kuznets initially observed an inverted U-shaped
relationship between inequality and growth, suggesting a positive
relationship in the early stages of development) more recent work
such as of [3,4].

* emphasize the impact of inequality on innovation and growth.
They argue that a certain inequality is necessary to encourage
effort and risk-taking, which drive innovation.

* Increased demand: Consumption by the rich, even though it
represents a smaller share of GDP than that of the poor, generates
increased demand for high-end goods and services, stimulating
production and employment in certain sectors [5]. Suggest
that financing innovation is more efficient when resources are
concentrated in the hands of a few individuals.

* Multiplier effect: The enrichment of the better-off can have a
ripple effect on the economy, creating jobs and opportunities for
the less well-off. Explores the impact of spatial interactions and
externalities on growth [6].
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* Pessimistic Thesis (Growth Hampered by Inequalities)

This thesis highlights the negative effects of high inequalities on
economic growth. The key arguments are:

* Social and political instability: High inequality can lead to social
unrest, conflict, and political instability, which harm investment
and economic growth [7]. Large wealth disparities can lead to
protests, strikes, and even revolutions.

* Market imperfections: Inequality can amplify market
imperfections, such as discrimination, limited access to credit, and
debt accumulation, leading to inefficient allocation of resources
[8]. Access to credit, education, and healthcare is often unequal,
limiting opportunities for the less well-off.

 Poverty traps: Inequality can trap individuals and families in
cycles of poverty, limiting their ability to invest in education, health,
and entrepreneurship. Shows the impact of capital concentration
on long-term inequality [9,10].

* Insufficient demand: A high concentration of wealth in the hands
of a small minority can lead to insufficient aggregate demand,
because the rich have a lower propensity to consume than the poor.
* Reduced social mobility: High inequalities limit social mobility,
reducing the prospects for improving living standards for low-
income individuals and families.

The impact of inequality on economic growth is a complex and
debated topic. Although trickle-down theory has its proponents,
the majority of empirical literature suggests that high levels of
inequality have a negative impact on long-term growth, particularly
due to adverse effects on social stability, investment, and economic
efficiency. The case of the DRC, with its glaring inequalities,
perfectly illustrates the relevance of this question. Further research
is needed to better understand the complex mechanisms linking
inequality and economic growth in specific contexts.

3.2.2. Impact of Trade Openness on Economic Growth

Trade openness is widely considered a driver of economic growth.
Adam Smith (1776) already highlighted the market expansion and
increased efficiency of firms through international competition.
The HOS (Heckscher-Ohlin-Samuelson) model and the theory
of comparative advantage (Ricardo) predict a reallocation of
resources towards the most efficient sectors, increasing total
factor productivity [11]. Integration into international trade also
promotes technological innovation, technology transfer, and an
improvement in the division of labor. The endogenous growth
approach supports this view by integrating increasing returns and
capital accumulation [12]. However, traditional analysis did not
sufficiently consider the role of endogenous factors and the impact
of imperfect competition.

3.3. Optimistic Thesis

A country with a higher degree of openness has a greater ability to
employ technologies produced in advanced economies; and these
opportunities lead them to develop faster than a country with a
lower degree of openness [13]. Thus, some studies have identified a
positive association between trade openness and economic growth
[14,15]. The defenders of this thesis believe that trade openness
has a positive influence on economic growth through a number of

mechanisms including technology transfer, market expansion, etc.
They also support the fact that trade openness drives economic
growth through investment, as is the case of Grossman and
Helpman (1991).

3.4. Pessimistic Thesis

Unlike the first, this thesis supports the fact that trade openness can
be harmful to economic growth [16]. Indeed, the trade composition
in terms of goods also matters regarding its growth effect if the
gains of a country from international trade also depend on the ease
with which foreign technologies are mastered and adapted to the
local environment [17-19]. Many authors present this negative
association, this is the case of Rodriguez and Rodrik (1999);
Rodrik (2001). They believe that prescribing trade openness as
the key to the success of contemporary economies and especially
developing countries is a utopia because most developing
countries have poorly adapted structures and are unable to cope
with the industries of developed countries and therefore cannot
benefit from trade openness. Along the same lines, Koeniger and
Silberberger (2015) show that although trade openness drives
economic growth, the preconditions for achieving a positive
effect of trade openness on growth are not met in most developing
countries. Consequently, the effect of trade openness on growth
can only be negative. This literature therefore shows us that trade
openness does not automatically lead to economic growth. This
literature review highlights the complexity of the relationships
between trade openness, income inequality, and economic growth.
Applying theoretical models to the case of the DRC requires
a contextual analysis, taking into account its structural and
institutional specificities.

4. Methodology

4.1. Method

To achieve the assigned objectives, the study uses the analytical
method operationalized in an econometric approach. This method
is supported on the one hand by the documentary technique for
collecting the data necessary for the materialization of the research
and on the other hand by the analysis of the economic facts
observed through data collected from the World Bank. These data
are analyzed using the Eviews software.

4.2. Data Collection Techniques

The documentary technique allowed us to collect data by consulting
various archives, reports from the Central Bank of Congo, the
World Bank and then the work carried out by other researchers
closely related to our subject.

4.3. Model Selection and Specification

The stochastic analysis of the variables under examination led
us to use an autoregressive model with staggered lags (ARDL
model) following the new cointegration approach of Pesaran et al.
(2001) or bounds cointegration test. The ARDL model is one of the
classes of dynamic models. These have the particularity of taking
into account temporal dynamics (adjustment time, anticipations,
etc.) in the explanation of a variable (time series), thus improving
forecasts and the effectiveness of policies (decisions, actions,
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etc.), unlike the simple (non-dynamic) model whose instantaneous
explanation (immediate effect or not spread over time) only
restores part of the variation of the variable to be explained.
Indeed, although previous literature on the subject suggests several
variables that may influenceeconomic growth, it is not possible to
include them all. For this purpose, this study retains only a few in
the context of the DRC. As stated earlier, the present study seeks
to capture the effect oneconomic growth measured by GDP per
capita (GDP)(variesdependent), the GINI indexAndcommercial
opening (OUVCOM)who are thevariablesof interest taking
into account other essential control variablesof whichquality of
governance (QOG) andforeign direct investment (FDI)whose
influence improves the results. Thus, we propose to estimate an
ARDL model for the following function (linear functional form):

GDP = f(GINI,OUVCOM,GOUV,IDE ) (1)
P

GDP = a, + Z a,,GINI,_,
i=1

q q q
+ Z a,,0UVCOM,_, + Z a;;,GOUV,_, + Z ay,IDE,_ +e, (2)
=0 i=0 =0

With the parameters to be estimated and (0,) the error term. a, @,
a,, a,,a,eta, e~ iido

4.4. Source and Description of Variables

*  GINI: This is the Gini coefficient collected from the WID
database and measures the level of income inequality in the
country. The Gini coefficient is a number ranging from 0 to 1,
where 0 means perfect equality and 1 means perfect inequality.
It is the dependent variable of the model.

*  OUVCOM: This is trade openness. It is measured by the ratio
of the sum of exports and imports to GDP (as a percentage) and

collected from the World Bank database..A high level of trade
openness indicates that the country is actively participating
in global trade, which can influence economic growth and
competitiveness and in turn reduce income inequality.

* GDP: GDP per capita measures economic growth and is
obtained from the World Bank database. Several empirical
studies show economic growth as a determinant of income
inequality.

*  GOUV: This is the indicator of the quality of governance and
is collected in the QOG database. The governance quality
indicator is a composite indicator. Itis the average of three
variables including corruption, laws and orders and the quality
of bureaucracy. Its value is between 0 and 1. The closer the
value is to 1, the better the quality of governance; the closer
the value is to 0, the lower the quality of governance.

» IDE: FDIlis defined as an operation by which an investor based
in one country (home country) acquires an asset in another
country (host country) with the aim of exercising significant
influence over its management.

As for any dynamic model, we will use the information criteria
(Akaike-AIC, Shwarz-SIC and Hannan-Quin) to determine the
optimal shifts (p,q) of the ARDL model by parsimony . Note that
after the estimation of the model, a series of tests is carried out
(LM test of autocorrelation of Breusch-Godfrey/BG errors (lag
= 2), normality test of JarqueBerra residuals, homoscedasticity
test (either the Breush-Pagan-Godfrey/BPG test, that of Harvey,
that of Glejser, that of ARCH or White as the case may be, etc.),
Ramsey specification test, stability test, etc.) for the validity of the
estimated ARDL model.

5. Presentations of Research Results

Variables ADF Test Probability Conclusion
IDE -3.750452 0.0082 1(0)

GINI -5.724524 0.0003 I(1)

OPEN -4.623387 0.0065 1(0)

GOUV -4.596477 0.0015 1(0)

PIBH -3.894433 0.0281 1(0)
Source: Our analyses based on Eviews12 software

Table 1: Stationarity Test

The table above shows the results according to which: the variables IDE, OPEN, GOUV and PIBH are stationary at level and therefore
integrated of order 0; while the variable GINI is stationary at the first difference and therefore integrated of order 1.

Variable Coefficient Std. Error t-Statistic Prob.*
GDPH(-1) 1.489808 0.172395 8.641828 0.0033
GDPH(-2) -1.230363 0.315974 -3.893874 0.0300
GDPH(-3) 1.154884 0.280506 4.117143 0.0260
GDPH(-4) -0.546492 0.130150 -4.198940 0.0246
OPEN 26.84793 19.54176 1.373875 0.2631
OPEN(-1) 29.82479 19.36477 1.540157 0.2212
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As it appears in the estimation result, the model ARDL(4, 4, 4, 4, 3) is the most optimal among the 19 others presented, as it offers the

smallest AIC value.

OPEN(-2) -18.82653 17.54926 -1.072782 0.3620
OPEN(-3) -59.88901 21.15126 -2.831463 0.0661
OPEN(-4) 33.17699 21.51194 1.542259 0.2207
GINI -141.8667 95.88852 -1.479496 0.2356
GINI(-1) -128.5359 78.30891 -1.641396 0.1993
GINI(-2) 20.27276 104.5858 0.193839 0.8587
GINI(-3) 55.49390 76.25323 0.727758 0.5194
GINI(-4) -171.8682 87.28134 -1.969129 0.1436
GOUV -442.4717 178.5990 -2.477459 0.0895
GOUV(-1) 320.4347 201.7708 1.588112 0.2105
GOUV(-2) -294.3826 184.8081 -1.592910 0.2094
GOUV(-3) 398.3772 136.1460 2.926102 0.0612
GOUV(-4) -247.3900 137.6741 -1.796926 0.1702
IDE 0.768732 0.483390 1.590295 0.2100
IDE(-1) -0.301446 0.438821 -0.686947 0.5415
IDE(-2) 2.159379 0.472282 4.572225 0.0196
IDE(-3) 1.530166 0.486954 3.142318 0.0516
C 355.3785 171.6215 2.070710 0.1302
Source: Our analyses based on Eviews12 software

Table 2: Estimation of the ARDL Model

Statistical Test | Value Threshold Terminal<I(0) Terminal> I(1) | Decision

F-statistics 10.48338 10% 2.2 3.09 Cointegration

K 4 5% 2.56 3.49 Cointegration
2.5% 2.88 3.87 Cointegration
1% 3.29 4.37 Cointegration

Source: Our analyses based on Eviews12 sofiware

Table 3: Cointegration test at the limits

The result of the bounds cointegration test indicates that the value ofCalculated F-statistic is greater than the upper bound values, so there
is acointegration between the variables under study. In other words, there is a long-term relationship between the series under study.

Variable Coefficient Std. Error t-Statistic Prob.

D(OPEN) 26.84793 7.622051 3.522402 0.0389
D(OPEN(-1)) 45.53855 8.303826 5.484044 0.0119
D(OPEN(-2)) 26.71202 7.097145 3.763769 0.0328
D(OPEN(-3)) -33.17699 6.490009 -5.112011 0.0145
D(GINI) -141.8667 25.32595 -5.601634 0.0112
D(GINI(-1)) 96.10158 36.45586 2.636108 0.0779
D(GINI(-2)) 116.3743 33.28174 3.496642 0.0396
D(GINI(-3)) 171.8682 30.10737 5.708510 0.0107
D(GOV) -442.4717 64.58243 -6.851270 0.0064
D(GOUV(-1)) 143.3955 58.27428 2.460700 0.0908
D(GOUV(-2)) -150.9871 45.86537 -3.291963 0.0460
D(GOUV(-3)) 247.3900 45.28203 5.463316 0.0121
D(IDE) 0.768732 0.196289 3.916322 0.0296
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D(IDE(-1)) -3.689545 0.345030 -10.69339 0.0017
D(IDE(-2)) -1.530166 0.211707 -7.227767 0.0055
CointEq(-1)* -0.132162 0.010205 -12.95122 0.0010
Source: Our analyses based on Eviews12 sofiware

Table 4: Short-term dynamics

The adjustment coefficient or restoring force is statistically
significant, which guarantees an error correction mechanism. And
there is a long-term relationship between the variables.

The result of the short-term model indicates that:

* Trade openness has a positive and significant effect on economic
growth. Every additional 1 point of trade openness leads to an
increase in economic growth 0f26.85%.

* GINI has a negative and significant effect on economic growth.

Every increase in inequality of 1-point leads to a decrease in GDP
0f141.8667%.

* GOUYV has a negative and significant effect on GDPH. This
implies that every increase in the quality of governance by 1 unit
leads to a decrease in GDPH of 442.4717%.

* IDE has a positive and significant effect on economic growth.
Every 1% increase in FDI leads to an increase in economic growth
0f0.768732.

Variable Coefficient Std. Error t-Statistic Prob.
OPEN 84.24612 279.8918 0.300995 0.7831
GINI -2773.137 637.5056 -4.349981 0.0224
GOUV -2008.383 1564,969 -1.283338 0.2895
IDE 31.45247 18.68546 1.683259 0.1909
C 2688,955 671.1893 4.006254 0.0279
Source: Our analyses based on Eviews12 software

Table 5: Long-term dynamics

The result of the long-term model indicates that:

» Trade openness has a positive and insignificant effect on
economic growth. Every additional 1 point of trade openness leads
to an increase in economic growth 0f84.85%.

* GINI has a negative and significant effect on economic growth.
Every increase in inequality of 1 point leads to a decrease in GDP
of 2773.137%.

* GOUV has a negative and insignificant effect on GDPH. This
implies that every increase in the quality of governance of 1 unit
leads to a decrease in GDPH 0f-2008.383%.

* IDE has a positive and significant effect on economic growth.

Every 1% increase in FDI leads to an increase in economic growth
0f31.45247%.

Serial autocorrelation test (Breusch-Godfrey Serial

Correlation LM Test)

F-statistic :2.610850

Prob. F (2,1):0.4009

Obs*R-squared:22.66035

Prob. Chi-Square (2):0.0000

Heteroscedasticity test (Breusch-Pagan-Godfrey test)

F-statistic :9.860659

Prob. F (23.3):0.0416

Obs*R-squared:26.64751

Prob. Chi-Square (1):0.2713

JarqueBera (JB) Residual Normality Test

JB : 0.769643 |

Prob: 0.680572

Ramsey specification test (Ramsey RESET Test)

F-statistic : 0.522893 |

Prob: 0.5447

Source: Our analyses based on Eviews12 software

Table 6: Summary of Residue Tests

From this table, it appears that the null hypothesis is accepted for
all these tests. Therefore, the required econometric conditions
(absence of autocorrelation, absence of heteroscedasticity,
normality of the residuals and a good specification of the functional
form of the model) are valid.

6. Conclusion

This paper attempted to empirically study the relationship between
trade openness measured by the degree of openness, income
inequality measured by the GINI index and economic growth
measured by GDP per capita, using appropriate indicators. This
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work aimed to address major concerns such as how does trade
openness influence economic growth in the DRC and how does
income inequality impact economic growth in the DRC? In view
of these concerns, the objectives assigned were to identify the
influence of trade openness on economic growth in the DRC and
to analyze the impact of income inequality on economic growth
in the Democratic Republic of Congo despite the use of certain
policies were the objectives pursued in this work. To achieve
these objectives, this research uses the ARDL (Auto Regressive
Distributed Lag model), which is an innovative approach addressing
this issue for the case of the DRC. This model, which is part of the
class of dynamic models, makes it possible to capture temporal
effects (adjustment time, expectations, etc.) in the explanation of a
variable. In this study, the estimated ARDL model helped to capture
GDP per capita taken as an indicator of economic growth (GDP:
dependent variable), Degree of openness (OUVCOM: variable of
interest), Income inequality (GINI: variable of interest) taking into
account other essential control variables, commonly used in the
empirical literature, whose influence improves the results: Quality
of governance (GOUV) and foreign direct investment (FDI). After
empirical analysis, the results showed that in the short term: Trade
openness has a positive and significant effect on economic growth.
Every additional 1 point of trade openness leads to an increase in
economic growth 0f26.85%; GINI has a negative and significant
effect on economic growth. Every increase in inequality of 1-point
leads to a decrease in GDP 0f141.8667%.; GOUV has a negative
and significant effect on the GDPH. This implies that every
increase in the quality of governance of 1 unit leads to a decrease
in the GDPH of 442.4717% and FDIhas a positive and significant

effect on economic growth. Every 1% increase in FDI leads to
an increase in economic growth of0.768732. In the long term:
Trade openness has a positive and insignificant effect on economic
growth. Every additional 1 point of trade openness leads to an
increase in economic growth 0f84.85%; GINI has a negative and
significant effect on economic growth. Every increase in inequality
of 1-point leads to a decrease in GDP 0f2773.137%; GOUV has
a negative and insignificant effect on the GDPH. This implies that
every increase in the quality of governance of 1 unit leads to a
decrease in the GDPH 0f-2008.383% and FDlIhas a positive and
significant effect on economic growth. Every 1% increase in FDI
leads to an increase in economic growth 0f31.45247%. In light of
the results found, the following recommendations are addressed
to public authorities and other actors in the economic life of the
DRC:

* Reduce inequalities in income distribution between the political
class and public officials.

* Improving the quality of institutions;

« Establishment of an efficient production structure so that
commercial opening can benefit the DRC.

* Reform the business climate to encourage local investment and
attract foreign direct investment [20-34].

Annexes

Appendixes 1: Unit Root Test

1.1 Test of Unit Roots of the Gini Variable (1)

Null Hypothesis: D(GINI) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.724524 0.0003
Test critical values: | 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
1.2. Unit Root Test of the Variable GOUV I (0)
Null Hypothesis: GOUYV has a unit root
Exogenous : Constant
Lag Length: 7 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.596477 0.0015
Test critical values: | 1% level -3.752946
5% level -2.998064
10% level -2.638752
*MacKinnon (1996) one-sided p-values.

1.3. Unit Root Test of the Variable IDE 1(0)

Null Hypothesis: IDE has a unit root

Exogenous : Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.750452 0.0082
Test critical values: | 1% level -3.670170
5% level -2.963972
10% level -2.621007

*MacKinnon (1996) one-sided p-values.

1.4 Unit Root Test of the Variable OPEN I(0)
Null Hypothesis: OPEN has a unit root

Exogenous : Constant, Linear Trend
Lag Length: 7 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.623387 0.0065
Test critical values: | 1% level -4.416345
5% level -3.622033
10% level -3.248592
*MacKinnon (1996) one-sided p-values.

1.5 Unit Root Test of the Variable GDP I (0)
Null Hypothesis: GDP has a unit root

Exogenous : Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.894433 0.0278
Test critical values: | 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.

2. Long Run Model

ARDL Long Run Form and Bounds Test
Dependent Variable : D(GDP)

Selected Model: ARDL(4, 4, 4, 4, 3)

Case 2: Restricted Constant and No Trend
Date : 01/03/20 Time : 03:50

Sample: 1 31

Included observations: 27

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 355.3785 171.6215 2.070710 0.1302
GDPH(-1)* -0.132162 0.056976 -2.319594 0.1031
OPEN(-1) 11.13416 41.18669 0.270334 0.8044
GINI(-1) -366.5042 177.6307 -2.063293 0.1311
GOUV(-1) -265.4326 232.9656 -1.139364 0.3373
IDE(-1) 4.156831 1.099126 3.781941 0.0324
D(GDP(-1)) 0.621971 0.179904 3.457233 0.0407
D(GDP(-2)) -0.608392 0.184943 -3.289619 0.0461
D(GDP(-3)) 0.546492 0.130150 4.198940 0.0246
D(OPEN) 26.84793 19.54176 1.373875 0.2631
D(OPEN(-1)) 45.53855 26.07796 1.746246 0.1791
D(OPEN(-2)) 26.71202 27.64105 0.966389 0.4051
D(OPEN(-3)) -33.17699 21.51194 -1.542259 0.2207
D(GINI) -141.8667 95.88852 -1.479496 0.2356
D(GINI(-1)) 96.10158 86.93708 1.105415 0.3497
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D(GINI(-2)) 116.3743 99.79118 1.166179 0.3278
D(GINI(-3)) 171.8682 87.28134 1.969129 0.1436
D(GOV) -442.4717 178.5990 -2.477459 0.0895
D(GOUV(-1)) | 143.3955 221.1150 0.648511 0.5629
D(GOUV(-2)) |-150.9871 128.1303 -1.178387 0.3236
D(GOUV(-3)) | 247.3900 137.6741 1.796926 0.1702
D(IDE) 0.768732 0.483390 1.590295 0.2100
D(IDE(-1)) -3.689545 0.859338 -4.293476 0.0232
D(IDE(-2)) -1.530166 0.486954 -3.142318 0.0516
3. Short-Term Model Case 2: Restricted Constant and No Trend
ARDL Error Correction Regression Date : 01/03/20 Time: 03:51
Dependent Variable: D(GDP) Sample: 1 31
Selected Model: ARDL(4, 4, 4, 4, 3) Included observations: 27
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) 0.621971 0.080836 7.694273 0.0046
D(GDP(-2)) -0.608392 0.104318 -5.832090 0.0100
D(GDP(-3)) 0.546492 0.063822 8.562727 0.0033
D(OPEN) 26.84793 7.622051 3.522402 0.0389
D(OPEN(-1)) 45.53855 8.303826 5.484044 0.0119
D(OPEN(-2)) 26.71202 7.097145 3.763769 0.0328
D(OPEN(-3)) -33.17699 6.490009 -5.112011 0.0145
D(GINT) -141.8667 25.32595 -5.601634 0.0112
D(GINI(-1)) 96.10158 36.45586 2.636108 0.0779
D(GINI(-2)) 116.3743 33.28174 3.496642 0.0396
D(GINI(-3)) 171.8682 30.10737 5.708510 0.0107
D(GOV) -442.4717 64.58243 -6.851270 0.0064
D(GOUV(-1)) | 143.3955 58.27428 2.460700 0.0908
D(GOUV(-2)) -150.9871 45.86537 -3.291963 0.0460
D(GOUV(-3)) | 247.3900 45.28203 5.463316 0.0121
D(IDE) 0.768732 0.196289 3.916322 0.0296
D(DE(-1)) -3.689545 0.345030 -10.69339 0.0017
D(IDE(-2)) -1.530166 0.211707 -7.227767 0.0055
CointEq(-1)* -0.132162 0.010205 -12.95122 0.0010
R-squared 0.995956 Mean dependent var -1.182551
Adjusted R-squared 0.986856 SD dependent var 18.41707
SE of regression 2.111468 Akaike Info Criterion 4.523656
Sum squared residence 35.66638 Black Criterion 5.435541
Log likelihood -42.06936 Hannan-Quinn criter. 4.794807
Durbin-Watson stat 2.301130

* p-value incompatible with t-Bounds distribution.
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F-Bounds Test Null Hypothesis: No levels relationship
Statistical Test | Value Meaning. 1(0) I(1)
F-statistic 10.48338 10% 22 3.09
K 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 437
4. Residue Tests OPEN(-1)
4.1. Ramsey Stability Test OPEN(-2) OPEN(-3) OPEN(-4) GINI GINI(-1) GINI(-2) GINI(-
Ramsey RESET Test 3) GINI(-4)
Equation: UNTITLED GOUV GOUV(-1) GOUV(-2) GOUV(-3) GOUV(-4) IDE IDE(-
Omitted Variables: Squares of fitted values 1) IDE(-2)
Specification: GDP GDP(-1) GDP(-2) GDP(-3) GDP(-4) OPEN IDE(-3) C
Value Df Probability
t-statistic 0.723113 2 0.5447
F-statistic 0.522893 (1,2) 0.5447
Likelihood ratio 6.270993 1 0.0123
F-test summary:
Sum of Sq. Df Mean Squares
SSR test 7.392186 1 7.392186
Restricted SSR 35.66638 3 11.88879
Unrestricted SSR 28.27419 2 14.13710
LR test summary:
Value
Restricted LogL -42.06936
Unrestricted LogL -38.93386

4.2 Heteroscedasticity Test
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 9.860659 Prob. F(23,3) 0.0416
Obs*R-squared 26.64751 Prob. Chi-Square(23) 0.2713
Scaled explained SS | 0.196139 Prob. Chi-Square(23) 1.0000
4.3 Normality Test
6
Series: Residuals
5 Sample 531

Observations 27

D

Mean -2.32e-13
Median 0.010333

Maximum 2.057143

Minimum -2.487356

Std. Dev. 1.171232

Skewness -0.089323

Kurtosis 2.192403

0 -- - Jarque-Bera  0.769643
1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5

-2.5 -2.0 -1.5 -1. Probability =~ 0.6805722

w

N

=
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4.4 Autocorrelation Test
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 2.610850

Prob. F(2,1)

0.4009

Obs*R-squared 22.66035

Prob. Chi-Square(2)

0.0000

5.5 Information Criteria

Akaike Information Criteria (top 20 models)
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Model2: ARDL(4, 4, 4,4, 3)
Model1:ARDL(4,4, 4,4, 4)
Model126:ARDL(4,3,4,4,4)

Model131:ARDL(4,3,4,3,4)
Model6: ARDL(4,4, 4,3, 4)
Model127:ARDL(4,3,4,4,3)

Model206:ARDL(4,3,1,3,4)
Model201:ARDL(4,3,1,4,4)
Model132:ARDL(4,3,4,3,3)
Model81:ARDL(4,4,1,3,4)
Model76:ARDL(4,4,1,4,4)
Model176:ARDL(4,3,2,4,4)

Model181:ARDL(4,3,2,3,4)
Model77:ARDL(4,4,1,4,3)
Model156:ARDL(4,3,3,3,4)

Model151:ARDL(4,3,3,4,4)
Model7:ARDL(4,4, 4,3, 3)
Model56:ARDL(4,4,2,3,4)
Model31:ARDL(4,4,3,3,4)
Model51:ARDL(4,4,2,4,4)
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