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About the Journal

A bi-annual peer-reviewed scientific journal published by the Arab Planning Institute,
dedicated to publishing theoretical and empirical research in the field of economics and
economic development policies. Alongside scholarly contributions, it encompasses book

reviews, seminar and conference proceedings, and events pertinent to the field.
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Goals

= The Journal specializes in studies related to development issues and economic policies,
particularly in Arab countries.

= Providing policymakers and researchers with cutting-edge research findings and
recommendations in the fields of development and economics.

= Creating a constructive scientific dialogue between stakeholders involved in economic

policy-making in the Arab world.




Publication Guidelines

The journal publishes original research and

studies in Arabic and English that have not been

previously published or submitted for publication
in other journals or periodicals.

Submissions should not exceed 30 pages or

10,000 words, including figures, illustrations,
tables, references, and appendices.

Reviews of books,

reports and seminar and conference proceedings

should be limited to 10 pages, focusing on

recently published works by known publishers.

Manuscripts should be sent to the Editor at:

https://www.arab-api.org/JournalEn.aspx

or to jodep@api.org.kw

Manuscript preparation guidelines:

- Margins of 2.5 cm on all sides.

- Research Tittle should be enclosed in quotation
marks (i.e “Title”) and formatted in font size 16
in bold, accurately reflecting the content.

- Arabic texts in font size 12 (Simplified Arabic)
and English texts in font size 10 (Times New
Roman).

- Each submission must include two abstracts in
Arabic and English, not exceeding 300 words,
alongside the researcher(s)” name, email
address, and current position.

- The journal uses the American Psychological
Association (APA) reference system.

- Six key words related to the research, placed
below the respective abstracts.

- Inclusion of at least 3 classifications based on
the American Economic Classifications.

Peer Review Process:

- A two-stage blind review process is employed:

- Internal blind review to ensure compliance with
journal requirements, with authors notified
within a week.

- External blind review by two referees. Authors
receive a response within a month. In cases
where one reviewer accepts and another rejects
the research, a third reviewer makes the final
determination.

Disclaimer: The opinions presented in research

papers solely reflect those of the authors and do

not necessarily represent the views of the journal
or the Arab Planning Institute.
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The Role of Industrial Clusters in Achieving Economic Development
With Application to the Suez Canal Region

Eman Salem

Abstract

The study aimed to highlight the role of industrial clusters as one of the most important goals of
achieving economic development. It contributes to increasing the limited capacity, and is always
working, and thus, reducing the number of patients, even among workers. It also aimed to identify the
concept of industrial clusters, and explain their role in achieving economic development and how more
of the Suez Canal can be exploited until it becomes a vital sector based on the prospects for social
economic development. And to identify the role that the industrial cluster can play as a strong addition,
strengthening and increasing the Suez Canal, and then as a guarantee between industrial institutions,
through descriptive and analytical application.
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@ palmer, Mark, et al, (2017), " Theorizing temporary spatial clusters and institutional
boundary-work in industrial marketing", Industrial Marketing Management 61,
Pp: 104-113.

-12-



ol O]

saill Baady cApcliall adlall 588 a0 4 Aol sgoal) daeli (A (5)9nl)
- by

@l (ElaiY )y Aol ticeal) daatill (SLie 3l N PSarach (2015) 4y céam
agalse Gaalil) Joil o mual Eia ednladV) dalsal) sai angil) Jl b JalS (S0
A jaall 85 b allall Jgaty ¢ 3londl] canyling ¢ Salsal) Calaion of aas dudlial) (ya wjal)
LSy dae laall adlial) 5,5 »iaﬂ Byl et LS (5880 Bpia )8 ) Ll
Dla e lldg ApalaidY) Gpanill ka3 8 4sali 2 pally clghiuai juleay g
sl il gl

Guclial) adlall Jiss e (®)Mayangsaria, Lidia, et al, (2015) aus cace) -
Jalse dusad d9ag Gaiig diliaall daidll o ggie Gadai Jb (A aliie 5ol sl Ll (&
e o Jantg dandlal) giag duc lical) LA aul o 3gas Jicd Alladg ALalSia duiilag
o5l midl DA (e elldg (ilill Ziliadl) doll

el Lol Dl ol J) ¢ Novanla Santim,et al, (2015) du)r b -
eliall agiiall a1y aslindog (Batik Lol (LS gl maeal) Jia sl (e
ool il alasialy ellyg L 3l el et seanSy) eJalaall ¢ el cmanstl £ Jia
daanll o dhrall Sl dulSdl draall (e salaa¥) Gla () duhall e cualsg
dilias dad 3lag (oudoally Cubaall Floadl Cdag da i) 5ol & Aol
cibaall S e Bl ccilabaiall G cBle il dags e

@ Saracha, Liliya, (2015),"Innovative interpretation of heritage management in industrial
clusters”, Procedia - Social and Behavioral Sciences 188,Pp: 170 — 173.

@) Mayangsaria, Lidia, et al, (2015), "Batik Solo Industrial Cluster Analysis as
Entrepreneurial System, Procedia - Social and Behavioral Sciences 169, Pp: 281 — 288.

® Novania, Santi, et al, (2015), "Value Orchestration Platform: Promoting Tourism in Batik
industrial Cluster Solo", The 6th Indonesia International Conference on Innovation,
Entrepreneurship and Small Business, (12 — 14 August), Pp: 207 — 216.
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© Alexander, Babkin, et al, (2013)," Formation of industrial clusters using method of virtual
Utkina Svetlana enterprises" , Procedia Economics and Finance 5,Pp: 68 —72.

®) Todaro, Michael P. & Stephen C. Smith, (2010), "Economic Development”, ", Eleventh
edition, Addison-Wesley, Pp: 8-9.
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® United Nation Industrial Development Organization, (2001),"Development of clusters
and network of SMSs", Vienna, P22.
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* The Organisation for Economic Co-operation and Development (OEC-D)

AIcimed, Le cabinet Alcimed, (2008), "les clusters américains : cartographie,
enseignements, perspectives et opportunités pour les pbles de compétitivité francais”, la
direction générale des entreprises (DGE) ministére de I'économie de l'industrie et de
I'emploi, France, p:2
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12} Schmitz, Huber, (1992), "On the Clustering of Small Firms", IDS Bulletin 23 (3)
LONDON, P: 64.

13)_Ketels, Christian H.M., (2008)," From clusters to cluster-based economic development",
Int. J. Technological Learning, Innovation and Development, Vol. 1, No. 3, P:378.
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(159 AHMED, ABDELKADER SID, (1998),"Economie du Maghreb ; L’impératif de
Barcelone", CNRS; Paris ,P:75.
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KMO and Bartlett's Test (2) 3, Jsos

Kaiser—-Meyer—Olkin Measure of Sampling Adequacy. .804
Approx. Chi-Square 4099.350

Bartlett's Test of Sphericity df 435
Sig. .000
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Statistic | Df Sig. | Statistic Df Sig.
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AN Jed il 325 [330 | .000 | .770 | 330 | .000
Al sdl is| 280 | 330 | .000 | .725 | 330 | .000
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.257 330 | .000 755 330 | .000
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slaiall Bjaall adgal) 82a | 3.000 .000 Reject the null hypothesis
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alA) algall Al | 3.000 .000 Reject the null hypothesis
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v25.

Asymptotic significances are displayed. The significance level is .05
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Abstract

The objective of the study was to investigate the influence of trade openness on gender inequality in
countries characterized by high levels of human development. The sample consisted of 39 countries
during the period from 2015 to 2019. The study employed panel data analysis using the generalized
least squares. The findings reveal the role of trade in promoting gender equality, as indicated by the
inverse relationship between trade openness and the gender inequality index, in line with previous
findings. Furthermore, the results show that the decrease in gender inequality was primarily driven by
the increase in imports as a percentage of GDP. Specifically, the impact of trade openness and imports
accounted for approximately 17% of the decline in the gender inequality index. The paper emphasizes
the need to assess the effects of trade policy on both women and men and recommends conducting
sector-specific studies and having a holistic approach that considers global value chains and finance
chains in trade-related policies.
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Trade Openness and Gender Inequality in the High Human Development Countries

1. Introduction

Reducing gender discrimination is a crucial and prominent issue that many
countries and governments are actively addressing, aiming to ensure women receive
their full rights. This approach stems from humanitarian and moral considerations,
emphasizing the importance of justice and equality between men and women.
Women play an undeniable role in our societies, excelling in various jobs and tasks,
assuming positions of leadership, and making significant contributions to the labor
market while also fulfilling their roles as mothers or homemakers.

Countries increasingly recognize the significance of women's participation
across social, economic, and political spheres. They acknowledge the effective role
women play in all areas of life, leading to a growing belief that women are
an essential component of society that cannot be ignored. The focus is not merely
on achieving equality in participation but also extends to financial and material
rights and gains. Governments and organizations now consider competency
and merit as the basis for equitable distribution, rather than relying on gender
as a determining factor.

This ambitious pursuit of gender equality holds tremendous benefits
for society as a whole. The global community has widely recognized the numerous
advantages that come with achieving gender equality, as it encompasses the rights
and responsibilities of every human being, regardless of their gender.
This acknowledgment is reflected in various institutions, organizations,
and religious beliefs, for instance, being recognized for its emphasis on honoring
human beings and delineating the rights and obligations of both men and women.
Additionally, multiple international frameworks have underscored the central
importance of gender equality in promoting human rights and sustainable
development.

The Beijing Declaration and Platform for Action, adopted unanimously
by 189 countries in 1995, stands out as a significant inter-state consensus
in the modern era, aiming to promote equality, justice, and protection for girls
and women. This landmark agreement recognizes the imperative of taking
all necessary measures to eliminate discrimination against women and girls,
and it emphasizes the importance of removing barriers that hinder gender equality
and impede the progress and empowerment of women. It acknowledges
that eradicating poverty and achieving sustainable development necessitates
the active participation of women in economic and social advancement, along with
the provision of equal opportunities and full participation for both women and men.
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By recognizing women as essential contributors and beneficiaries of sustainable
development efforts, which encompass steady economic growth, social
development, environmental protection, and social justice, the declaration
underscores the significance of gender equality in working towards a society
that serves all individuals. (Women U.N, 2015)

The other aspect addressed in the document focuses on international trade,
a significant economic matter that has been present throughout history and stands
as one of the key drivers of economic growth in countries worldwide, particularly
in this era characterized by advanced technology and accessible diverse media.
International trade has far-reaching effects on various dimensions of political,
economic, and social life. Given these impacts, the shifts in global economic
policies have made trade liberalization a crucial component of development
strategies.

Numerous economic theories have emerged to support and explain foreign
trade, outlining how to derive benefits from it and navigate its intricacies. Among
these theories, Adam Smith's absolute advantage theory, David Ricardo's
comparative advantage theory, and the Heckscher-Olin theory hold significant
importance. These theories delve into the concepts of advantages in production
and trade, exploring how nations can optimize their participation in international
trade. They offer insights into the mechanisms and factors that shape trade patterns
and associated intricacies.

As for the relationship between trade expansion and gender inequality
has been previously explored, initially through Becker's 1957 study
on the economics of discrimination. Becker highlighted that companies and
employers who engage in discrimination unrelated to productivity will bear
the costs associated with such discrimination (Kimura, 2016). Consequently, this
study aims to investigate whether trade liberalization contributes to the reduction
of gender inequality. This inquiry is based on the premise that trade liberalization
fosters trade expansion and, subsequently, enhances productivity growth. In turn,
this increased productivity is expected to mitigate the costs of discrimination,
resulting in a decrease in gender inequality according to this theory.
The examination focuses on countries with high levels of human development,
as determined by the United Nations Development Program's Human Development
Index (UNDP). The UNDP index considers health, education, and income
as indicators of human development.

Becker's theory primarily focuses on examining discrimination within
the labor market, specifically analyzing the correlation between racial prejudice
among white individuals and discrimination against racial minorities (Kerwin
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and Guryan, 2007). The theory suggests that employers' actions are not solely
driven by economic factors but are also influenced by their personal preferences.
For instance, employers who possess a dislike for female workers may prefer to hire
women if they can pay them lower wages. Conversely, employers who harbor
strong biases against female workers may choose to hire male workers, even if there
is a wage disparity. Consequently, gender-biased employers tend to favor male
workers, even when their market wages are equivalent to those of competent female
workers. This bias leads to the creation of a gender wage gap, exacerbating the
division between female workers and less biased employers. However,
it is important to note that discrimination is not a financially advantageous strategy.
Biased employers must sacrifice potential profits to accommodate their prejudices.
Consequently, the competitive mechanisms of the market should ideally replace
discriminatory employers with those who exhibit fewer biases (Weber
and Zulehner, 2009).

This paper examines the relationship between trade openness (calculated
as exports + imports over GDP), a crucial economic indicator representing trade
liberalization and indicating the proportion of trade intensity (Leamer, 1988),
and gender inequality in countries characterized by high human development level.
The aim of this study is to contribute to the existing literature by addressing
the following question: Does trade openness have a reducing effect on gender
inequality in high human development countries, including certain Arab countries?

In order to investigate this inquiry, panel data analysis is employed for
a selected group of high human development countries spanning the years 2015
to 2019. The primary focus of this research centers around the examination
of the trade openness index, which is calculated as the ratio of exports and imports
to the gross domestic product, with the aim of assess the overall influence
of this index as well as its individual components on gender equality. It is worth
noting that this empirical study contributes to the limited body of research exploring
the relationship between trade openness and gender inequality for these countries.

The paper is structured as follows. Section 2 provides a comprehensive
literature review that explores the intersection of international trade, gender
inequality and the differentiation between men and women in the business sphere.
Section 3 presents the trade openness index and gender inequality data
for the selected countries characterized by high human development, over
the period 2015-2019. Section 4 outlines the models that establish the relationship
between trade openness and gender inequality, while also detailing the data sources
and methodology employed in the study. Section 5 presents the empirical findings



Nidal AlJaidi
Fatma Alsalahi

derived from the analysis. Finally, Section 6 presents the concluding remarks of
the paper.

2. Literature Review

Numerous empirical studies have extensively investigated the relationship
between international trade and gender inequality. These studies are well-
documented, and their findings consistently align with economic theory.
The prevailing argument suggests that trade openness serves to diminish
discrimination costs, consequently contributing to the reduction of gender
inequality gaps. In the following section, we provide an overview of these empirical
studies, shedding light on their examination of the intricate relationship between
international trade and gender inequality.

In order to explore the impact of trade liberalization on gender inequality
in labor markets, well-being, and empowerment within emerging economies,
the study conducted (Fatima and Islam, 2017) acknowledges the importance
of addressing gender inequality as part of the Sustainable Development Goals
(SDGS). The research utilized the Global Gender Gap Index (GGGI) along with
its sub-indexes, which include economic participation and opportunity, education,
health, and politics, to assess gender inequality across various dimensions.
To address concerns related to endogeneity and the presence of time-invariant
variables, the study employed the Hausman-Taylor estimation technique on a panel
dataset comprising 40 countries over the period of 2006-2014. The findings
of the study indicate that trade openness has a significant effect in reducing gender
inequality within labor markets in high-growth EAGLE and NEST countries.
However, in other emerging economies, trade openness appears to contribute
to an increase in gender inequality.

In a study conducted by (Mujaheed and Begum, 2017), the focus
is on examining the influence of trade openness on gender inequality within
the context of Pakistan, over the period from 1985 to 2015. The researchers
considered multiple factors, including the gender inequality index developed
by Ahmed and Bukhari (2007), foreign direct investment, trade openness, female
labor force participation, enrollment ratio of females, and government spending
on the health and education sectors. To analyze the data, the Autoregressive
Distributed Lag Model (ARDL) was employed for co-integration, along with
the Vector Error Correction Estimation (VECM) technique. The results of the study
indicate that the time series variables exhibited signs of stationarity and revealed
both short-term and long-term equilibrium relationships among the variables.
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Additionally, the study suggests that an increase in government spending on health
and education can indirectly impact women's health and their ability to enhance.

In the study implemented by (Kimura, 2016), the focus is on elucidating
the impact of international trade on the gender pay gap. The research examines
the relationship between trade openness and the gender pay gap by analyzing wage
data across six sectors and three skill levels (high, medium, and low skills) in 19
developed countries from 1995 to 2005. To assess whether increased trade openness
has influenced the gender wage gap, both static and dynamic data models were
applied to dynamic dashboard data. The fixed effects model results indicate
that trade openness contributes to a reduction in the wage gap between male
and female workers in medium and low-skilled occupations. However,
there is no significant relationship between trade openness and the wage gap
in high-skilled jobs. Furthermore, when employing the two-step generalized
moments method (GMM), the study reveals that trade openness diminishes
the wage gap in medium-skilled jobs. However, the effect of trade openness
on the wage gap is not statistically significant in high- and low-skilled occupations.

Furthermore, the study conducted by (Kuete and VVoufo, 2016) investigate
the relationship between increased openness to international trade, resulting from
trade liberalization, and its effects on employment opportunities and earnings
for both men and women in Cameroon. The study utilizes data from two sources
provided by Cameroon's National Institute of Statistics: the 2005 and 2010 waves
of the Employment and Informal Sector Survey, as well as trade statistics from
the Supply and Use Tables. To assess trade openness, the researchers employ three
indicators: import penetration, export intensity, and trade share. The findings
of the study indicate that greater trade openness did not result in the expansion of
exports within sectors predominantly employing women, and it did not appear to
significantly enhance job opportunities for women. However, trade openness did
contribute to a reduction in the gender wage gap.

In a separate study conducted by (Gupta, 2015) in India, the focus was
placed on examining the impact of trade openness on the proportion of female
employment in the country. The study utilized panel data encompassing
establishments in the manufacturing industrial sector, categorized based on the
number of workers, during two specific time periods: 1989 and 1998. The
estimation of the reduced-form equation was carried out using the ordinary least
squares method. The findings of the study revealed that establishments exposed to
greater reductions in output tariffs and faced import competition experienced a
decline in the proportion of female workers. Interestingly, contrary to the
expectations of a taste-based discrimination model, the results also indicated that
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reductions in input tariffs did not have a significant impact on the share of female
employment, either increasing or decreasing it.

In Mexico, a study conducted by (Juhn et al., 2013) examines the impact of
trade liberalization on gender inequality, an aspect that has received limited
attention in the literature on wage inequality and trade. The study employs a model
that takes into account variations in firm productivity as well as the qualifications
and gender of workers. The data used in the study is derived from a field survey
conducted in the industrial sector, covering large, small, and micro companies for
the years 1992 and 2001. By estimating the models, the study finds that the
reduction in tariffs prompts more productive firms to modernize their technology
and enter the export market. These new technologies involve computerized
production processes and reduce the demand for physically demanding skills. The
study tests this model using a panel dataset of establishment-level data from
Mexico, specifically examining the tariff reductions associated with the North
American Free Trade Agreement (NAFTA). Consequently, the tariff cuts have led
to an increase in the number of jobs and the wage bill for female workers.

The primary objective of the study performed by (Sajid and Ullah, 2012)
was to investigate the influence of trade openness on gender equality in employment
within the D8 group of countries, comprising Bangladesh, Egypt, Indonesia, Iran,
Malaysia, Nigeria, Pakistan, and Turkey. The study covers the period from 1980 to
2012. The estimation of panel data was performed using the Random Effect Model,
employing the feasible generalized least squares method, which accounts for the
presence of heteroscedasticity and autocorrelation issues. The main model of the
study focuses on the relationship between trade openness and gender equality in
employment, specifically examining the labor force participation rate. The results
demonstrate that trade openness has a highly significant and positive impact on the
level of gender equality in employment. The coefficients of trade openness are
found to be significant at a 1% level in each equation, with a positive effect on the
ratio of female to male labor force participation rates. Based on the empirical
analysis, it can be concluded that trade liberalization policies are beneficial for
women in the developing D8 countries.

In a research paper by (Klein et al., 2010), the impact of international trade
on wage inequality, including factors such as skills, gender, and nationality, is
examined. The study focuses on workers employed by western German
manufacturing plants engaged in export activities during the period from 1993 to
2007. International trade has been cited as a source of widening wage inequality
observed in industrialized nations. The analysis of the results is based on estimates
derived from a fixed effects model and relies on matched employer-employee data.
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The study concludes that there is a notable export wage premium for highly skilled
workers in German manufacturing, while lower skilled workers face an export wage
discount. The export wage premium for high-skilled workers accounts for a
substantial portion, up to one third of their overall skill premium. Interestingly, the
study reveals that while an increase in exports contributes to wage inequality based
on skill levels, it simultaneously mitigates wage inequality associated with gender
and nationality. Therefore, international trade plays a role in reducing wage gaps
and alleviating wage inequalities within the German manufacturing industry.

Examining economic globalization as an indicator of international trade,
(Meyer, 2007) investigates the impact of economic globalization on gender wage
inequalities. The study utilizes the measure of gender wage inequality as the
dependent variable in both cross-sectional and panel OLS regression analyses,
encompassing data from 1975 to 1998 across fifty-five nations. The findings of the
study indicate that trade openness has led to an increase in the female share of
earned income in specific models. Additionally, trade risk and transnational
corporate penetration are found to be significantly associated with gender wage
differentials, displaying both positive and negative relationships. However, these
effects are contingent upon a country's position within the world system and its
geographical region. The analyses conducted shed light on the fact that global
economic restructuring is a gendered process that alters and exploits existing gender
inequalities and national economic conditions.

Taiwan and Korea, both countries known for their openness to international
trade, are examined by (Berik, 2004) to investigate the impact of international trade
competition on gender-based wage discrimination. The study specifically tests
Becker's theory, which suggests that discrimination is incompatible with increasing
competitiveness. To empirically analyze this relationship, the study employs a
comprehensive panel dataset covering residual wage gaps, trade ratios, and
alternative measures of domestic concentration for the two highly open East Asian
economies during the period from 1981 to 1996. The findings of the study reveal
that competition from foreign trade in concentrated industries is positively linked
to wage discrimination against female workers. In Taiwan (China), greater trade
openness in concentrated industries is associated with wider residual wage gaps
between men and women. Import competition appears to exacerbate the wage gap
by negatively impacting women's employment prospects, leading to a decrease in
their bargaining power. In the case of Korea, a slight reduction in export openness
seems to be correlated with a decrease in gender-based wage discrimination in
concentrated industries.
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Through an examination of existing literature, this study effectively
contributes to our understanding of how trade openness can address the issue of
gender inequality within a group of countries characterized by high human
development. These countries have been categorized based on shared
characteristics and convergence, as classified by the United Nations Development
Program (UNDP). Additionally, this study delves into the intricacies of the impact
of trade openness, specifically exports and imports, on gender inequality. By using
a sample of 39 countries over a five-year period spanning from 2015 to 2019, the
study aims to mitigate the influence of unforeseen factors associated with the global
COVID-19 pandemic. In essence, this study fills a crucial gap in the literature by
shedding light on the extent and nature of the impact of trade openness on gender
inequality within a select group of countries, while carefully considering the
specific components of trade and utilizing a time frame that predates the pandemic.

3. Description of Trade Openness and Gender Inequality Index

Figure 1 presents a comparative analysis of trade openness in high human
development countries from 2015 to 2019. Vietnam emerges as the leader with the
highest trade openness rate of 185%, while Cuba exhibits the lowest rate at 13.9%.
Notably, the overall trade openness rate for these countries averages at 59%.

Among the Arab countries on the list, Jordan, Algeria, Egypt, Lebanon, and
Libya can be identified. Libya takes the lead among these Arab nations with an
average trade openness rate of 82%, closely followed by Jordan with a rate of 67%.
On the other hand, Egypt demonstrates the lowest level of trade openness among
the Arab countries, with an average rate of 32%.

Furthermore, the data highlights that Armenia, Azerbaijan, North
Macedonia, Uzbekistan, and Vietnam are the sole countries from the list that
consistently experienced growth in their trade openness rates throughout the
specified period. It is worth noting that most high human development countries
witnessed a decline in trade openness in 2019.
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Figure (1): The average of Trade Openness index for high human development countries
over (2015-2019) period
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Figure 2 illustrates a comparative analysis of the average Gender Inequality Index
(GII) among high human development countries from 2015 to 2019. Gabon
emerges as the country with the highest average GlI, standing at 0.53, whereas
Northern Macedonia exhibits the lowest average Gll of 0.15. The overall Gl for
these countries, on average, is 0.37.

Among the Arab countries included in the list, Jordan attains the highest average
GlI of 0.46, closely followed by Egypt with an average Gll of 0.45. Conversely,
Libya demonstrates the lowest average Gl among these Arab nations, with a score
of 0.25.

Furthermore, the data indicate that Azerbaijan is the sole country in the list that
experienced consistent growth in the GlI during the specified period, albeit the
increase was modest. Additionally, half of the countries on the list made
improvements in reducing their gender inequality index. Notably, Jordan and
Lebanon stand out among the Arab countries in terms of progress. However, the
remaining countries in this group exhibit fluctuating GlI values over the period,
with these fluctuations generally revolving around each country's respective
average.
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Figure (2): The average of gender inequality index for high human development
countries over (2015-2019) period
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4. Data and Methodology

The study employed an empirical analysis approach by estimating multiple
regression models. These models were applied to panel data encompassing 39
selected countries over the period of 2015 to 2019. The focus of this study was
primarily to examine countries with high human development, which totaled 53
countries in 2019. However, the study sample was limited to 39 countries based on
the availability of data for all variables in the study model.

Regarding the time frame, the study spanned five consecutive years,
commencing in 2015 due to a significant methodological change in the Human
Development Report. The study period concluded in 2019 to avoid confounding
effects associated with the global COVID-19 pandemic.

Econometric tests were conducted to identify the suitable methodology
for estimating each model based on economic theory. The chosen functional forms
for the models are as follows. It is worth mentioning that natural logarithm was
employed in the study to directly calculate elasticities, enabling analysis in terms
of percentages. Additionally, utilizing natural logarithm helps mitigate data
fluctuations within each variable and reduces variations between different variables.
This was particularly useful as some study variables were expressed as percentages
or had small values, such as the Gender Inequality Index, while others represented
large values, such as Gross Domestic Product per capita.
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Firstmodel: Gll;
=Po+ B TO;y + By FLPy + B3 WSMy + By WSF; + BsGDPPy,
+ Eit

SecondModel: GIl;

= PBo + B1 XGit + B2 MGy + B3 FLPye + By WSMy + Bs WSF,
+ ﬁGGDPPit + Eit

The analysis focused on the following countries: Jordan, Albania, Algeria,
Armenia, Azerbaijan, Belize, Bolivia, Bosnia and Herzegovina, Botswana, Brazil,
China, Colombia, Cuba, Dominican Republic, Ecuador, Egypt, Fiji, Gabon,
Indonesia, Iran, Jamaica, Lebanon, Libya, Maldives, Mexico, Moldova, Mongolia,
North Macedonia, Paraguay, Peru, Philippines, Samoa, South Africa, Sri Lanka,
Thailand, Tonga, Ukraine, Uzbekistan, and Vietnam. The analysis covers the period
from 2015 to 2019. Descriptive and correlational statistics are presented in Tables
1and 2.

Table (1): Descriptive statistics

Variables Obs. Mean SD Min Max
Log_GllI 195 -1.046291 | 0.3223446 | -1.944911 -0.4588659
Log TO 195 3.958274 | 0.4876061 | 2.448113 5.286447
Log XG 195 3.448509 | 0.482992 2.336548 4.670916
Log MG 195 3.617118 | 0.4878524 | 2.36155 4.65114
Log FLP 195 4,102833 | 0.3621984 | 3.054675 4511199
Log WSM 195 4.088326 | 0.2101092 | 3.435921 4.432244
Log WSF 195 4.086253 | 0.2911519 | 3.293241 4.581902
Log_GDPP 195 8.544588 | 0.3836926 | 7.375925 9.264981

Source: Prepared by the researchers, using STATA
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Table (2): Correlation matrix

Variabl | Log_ | Log_ | Log_ | Log_ | Log F | Log W | Log_ Log_G
Log_GI | 1.000

Log T |- 1.000

Log X |- 1.000

Log M | - 0.787 | 1.000

Log FL | - 0.226 | 0.037 | 1.0000

Log W | - 0.061 | 0.057 | - 1.0000

Log W | - - - 0.051 | - 0.7843 | 1.0000

Log_ G - - - 0.0896 | 0.1719 | 0.2593 | 1.0000

Source: Prepared by the researchers, using STATA

The study models incorporate several variables sourced from the UNDP database,
World Bank database, and ILO database. These variables are as follows:

1.

Gender Inequality Index (GII): This index, as defined by Gutiérrez et al. (2012),
captures the human development costs associated with gender inequality across
three components: reproductive health, economic status, and empowerment.

. Gross Domestic Product per Capita in current U.S. dollars (GDPP): This variable
measures the economic output per person in a country, expressed in current U.S.
dollars.

. Female-to-Male Labor Force Participation Ratio (FLP): This ratio, estimated by
the ILO model, represents the proportion of females to males participating in the
labor force.

. Percentage of Male Wage and Salary Workers (WSM): Estimated by the ILO
model, this variable indicates the percentage of male workers engaged in wage
and salary employment out of the total male employment.

. Percentage of Female Wage and Salary Workers (WSF): Also estimated
by the ILO model, this variable signifies the percentage of female workers
engaged in wage and salary employment out of the total female employment.

. Trade Openness (TO): This variable denotes the sum of exports and imports
of goods and services, expressed as a share of the country's GDP.
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7. Exports of Goods and Services as a Percentage of GDP (XG): This variable
represents the proportion of a country's GDP comprised of exports of goods
and services.

8. Imports of Goods and Services as a Percentage of GDP (MG): This variable
indicates the proportion of a country's GDP constituted by imports of goods
and services.

Among the various regression methods available for panel data analysis, the pooled
ordinary least squares (OLS) method is often considered the simplest and initial
option for estimating econometric models. However, this method has been subject
to criticism due to its susceptibility to several violations (Ramon and Gabriel, 2014),
resulting in questionable results.

In this study, the models were estimated using the generalized least squares
(GLS) method. This technique was employed to address the issues
of autocorrelation an

d heteroscedasticity. The estimation of the models using pooled OLS, fixed
effects models, or random effects models would not yield more efficient estimations
due to the presence of autocorrelation and heteroscedasticity. Therefore, Greene
(2011) recommends the use of the GLS method to overcome these problems
and ensure more efficient estimation of the models. It is also worth noting
that cointegration exists for each of these models, further supporting the choice
of the GLS method for estimation.

5. Empirical Results

To determine the suitable regression estimation method, it was necessary
to evaluate multicollinearity, autocorrelation, and heteroscedasticity. This
evaluation aimed to ensure the appropriateness of employing the ordinary least
squares (OLS) method for estimation. The presence of a linear relationship between
variables is crucial for accurate estimation using OLS. If this linear relationship
is absent or incomplete, it can lead to undefined coefficients or large standard errors
for those wvariables (Guijarati, 2004). Therefore, conducting tests
for multicollinearity, autocorrelation, and heteroscedasticity is essential to ascertain
the validity and accuracy of utilizing the OLS method in estimating the regression
models.

To ensure the absence of multicollinearity, the study employed
the Variance Inflation Factor (VIF) test, which is suitable for panel data represented
in the study sample. This test involved regressing each independent variable against

-18-



Nidal AlJaidi
Fatma Alsalahi

the remaining independent variables within each model. The resulting coefficient
of determination (R?) was then calculated, and the process was repeated for the other
independent variables. Subsequently, the coefficient of determination was used
to determine the VIF value in the equation (Greene, 2011). A VIF value exceeding
10 indicates the presence of potential multicollinearity issues (O'brien, 2007).

The results of this test for the study models are presented in Table (3)
and Table (4). These results indicate that none of the independent variables in either
model exhibit a linear relationship with other variables. This is evident from the VIF
values, which are all below 10 for each independent variable.

Table (3): Multicollinearity results using VIF test (First model)

Variables VIF UVIF
Log_WSF 2.89 0.346025
Log WSM 2.66 0.376382
Log FLP 1.28 0.781923
Log_GDPP 1.22 0.822709
Log TO 1.14 0.878017
Mean VIF 1.84

Source: Prepared by the researchers, using STATA
Table (4): Multicollinearity results using VIF test (Second model)

Variables VIF UVIF
Log_ MG 3.66 0.273283
Log XG 3.60 0.277605
Log WSF 3.30 0.302906
Log WSM 2.89 0.346501
Log GDPP 1.40 0.713238
Log FLP 1.31 0.766060
Mean VIF 2.69

Source: Prepared by the researchers, using STATA

To assess heteroscedasticity, the study employed the panel data test
proposed by Cameron and Trivedi (2009). This test aimed to ensure that the study
models did not exhibit heterogeneity in the variance of the residual series (Gil-
Garcia and Puron-Cid, 2014). The null hypothesis of the test assumes homogeneity
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of variance for the residual series (homoscedasticity), while the alternative
hypothesis suggests heterogeneity of variance in the residual series
(heteroscedasticity).

The results of this test are presented in Table (5) and Table (6). These
results indicate that the models exhibit heterogeneity in the variance of the residual
series, as evidenced by the p-value being lower than the 5% significance level.
Consequently, the null hypothesis cannot be accepted, and the alternative
hypothesis of heteroscedasticity is accepted.

Table (5): Heteroscedasticity results using Cameron and Trivedi test
(First model)

Cameron and Trivedi's decomposition of IM-test
chi2 77.01

D.F 20

p-value 0.0000

Source: Prepared by the researchers, using STATA

Table (6): Heteroscedasticity results using Cameron and Trivedi test

(Second model)

Cameron and Trivedi's decomposition of IM-test
chi2 92.24

D.F 27

p-value 0.0000

Source: Prepared by the researchers, using STATA

The study employed the Wooldridge test, as proposed by Drukker (2003),
to examine autocorrelation in the study models. This test aimed to ensure that there
was no correlation among the random errors that could lead to misleading estimates.
It is important to note that the null hypothesis assumes no first-degree
autocorrelation, while the alternative hypothesis suggests the presence of
correlation among the random errors.
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The results of this test are presented in Table (7) and Table (8). These
results indicate that both models exhibit autocorrelation issues, as evidenced by the
probability (Prob) values being lower than the 5% significance level. Consequently,
we cannot accept the null hypothesis, and the alternative hypothesis confirming the
existence of autocorrelation is accepted.

Table (7): Autocorrelation results using Wooldridge test (First model)

Wooldridge test for autocorrelation in panel data
F-test 666.933
Prob. 0.0000

Source: Prepared by the researchers, using STATA

Table (8): Autocorrelation results using Wooldridge test (Second model)

Wooldridge test for autocorrelation in panel data
F-test 872.681
Prob. 0.0000

Source: Prepared by the researchers, using STATA

Previous findings have indicated that the study models do not exhibit
multicollinearity issues. However, they do suffer from the problems of
Autocorrelation and Heteroscedasticity. Consequently, employing the ordinary
least squares (OLS) method for estimation will not yield consistent estimates, as
this method fails to meet the necessary requirements for producing reliable
estimators. To address these issues and ensure appropriate estimation of the models,
the use of generalized least squares (GLS) has been recommended (Greene, 2011).
GLS has proven to be effective in generating estimates that are devoid of
Autocorrelation and Heteroscedasticity problems. Therefore, employing GLS as the
estimation method will help overcome these challenges and provide more accurate
estimates for the study models.

The primary objective of the first model is to examine the effects of trade
openness, gross domestic product per capita, the ratio of female to male
participation in the labor force, the percentage of male wage and salary workers out
of total male employment, and the percentage of female wage and salary workers
out of total female employment on gender inequality. The findings presented in
Table (9) reveal several noteworthy observations.
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Firstly, trade openness, the ratio of female to male participation in the labor
force, and the percentage of female wage and salary workers out of total female
employment exhibit statistically significant negative effects on gender inequality at
a 1% level of significance. This suggests that an increase in trade openness, a higher
ratio of female to male participation in the labor force, and a greater percentage of
female wage and salary workers out of total female employment led to reduced
gender inequality.

On the other hand, the percentage of male wage and salary workers out of
total male employment demonstrates a statistically significant positive effect on
gender inequality at a 10% level of significance. This implies that an increase in the
percentage of male wage and salary workers out of total male employment is
associated with higher levels of gender inequality.

Notably, the gross domestic product per capita does not have a statistically
significant effect on gender inequality. However, other variables in the model show
significant impacts.

The estimated coefficient of trade openness aligns with economic theory
and previous research, indicating that a 1% increase in trade openness results in a
0.17% decrease in the gender inequality index. Similarly, a 1% increase in the ratio
of female to male participation in the labor force leads to a 0.28% reduction in
gender inequality. Furthermore, a 1% increase in the percentage of female wage and
salary workers out of total female employment corresponds to a 0.40% decrease in
gender inequality. Conversely, a 1% increase in the percentage of male wage and
salary workers out of total male employment leads to a 0.29% rise in the gender
inequality index.

Table(9): Estimations results for the first model (using GLS)

Variables Coefficients Std. err. Prob.
Log_TO -0.1741106 0.0452192 0.0000
Log FLP -0.2822229 0.0645082 0.0000
Log_WSM 0.2917282 0.1602818 0.0690
Log_ WSF -0.4099089 0.1206341 0.0010
Log_GDPP 0.0380919 0.0593659 0.5210
Constant 0.9576323 0.6765181 0.1570

Source: Prepared by the researchers, using STATA
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The second model focuses on examining the impact of the same
independent variables on gender inequality. However, it takes a more detailed
approach to the trade openness index by considering its individual components,
namely exports and imports as a percentage of GDP. The objective is to gain a
deeper understanding of their specific effects. The findings, presented in Table (10),
reveal several key insights.

Importantly, imports as a percentage of GDP demonstrate a statistically
significant negative effect on gender inequality at a 5% level of significance. This
suggests that an increase in the proportion of imports relative to GDP leads to a
reduction in gender inequality.

Additionally, the ratio of female to male participation in the labor force and
the percentage of female wage and salary workers out of total female employment
exhibit statistically significant negative effects on gender inequality at a 1% level
of significance. This indicates that a higher ratio of female to male participation in
the labor force and a greater proportion of female wage and salary workers out of
total female employment are associated with reduced gender inequality.

However, the exports as a percentage of GDP, the percentage of male wage
and salary workers out of total male employment, and the gross domestic product
per capita do not show statistically significant effects on gender inequality.

The results demonstrate that a 1% increase in imports as a percentage of
GDP is linked to a 0.17% decrease in the gender inequality index. Similarly, a 1%
increase in the ratio of female to male participation in the labor force corresponds
to a 0.32% reduction in gender inequality. Furthermore, a 1% increase in the
percentage of female wage and salary workers out of total female employment leads
to a 0.34% decrease in gender inequality.

Table (10): Estimations results for the second model (using GLS)

Variables Coefficients Std. err. Prob.

Log MG -0.1735604 0.0820629 0.0340
Log XG 0.0431376 0.082241 0.6000
Log FLP -0.3228169 0.0660183 0.0000
Log WSM 0.1889315 0.1692172 0.2640
Log WSF -0.3378152 0.1306075 0.0100
Log_GDPP 0.0319141 0.0645864 0.6210
Constant 1.092493 0.741494 0.1410

Source: Prepared by the researchers, using STATA
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6. Conclusion

One of the most significant challenges faced by the global economy,
particularly in developing countries, revolves around women's participation in the
labor market. This challenge is influenced by a combination of social norms, legal
constraints, and market failures. Factors such as cultural expectations, demographic
and familial responsibilities, and varying skill sets contribute to the prevailing
gender bias in overall business reliance on men over women.

Recognizing the importance of addressing these barriers, global trends are
focused on reducing their impact through changes in legal frameworks and the
development of scientific and practical competencies. Technological advancements
also play a crucial role in improving women's participation in the labor market. It is
essential to ensure equal opportunities for women to engage in economic activities,
express their perspectives, and achieve their aspirations, as this is vital for achieving
growth, prosperity, peace, and stability.

The findings of this study align with previous research conducted by the
World Bank Group and the World Trade Organization, as highlighted in their paper
titled "Women and Trade: The Role of Trade in Promoting Gender Equality." This
study confirms that trade creates opportunities that significantly enhance the lives
of both men and women, leading to the creation of new jobs and empowering
women in society. It establishes a clear link between trade and gender. The analysis
of relevant models reveals that increased trade openness, particularly through
imports, has contributed to a 17% reduction in the gender inequality index in
countries with high levels of human development.

Countries with high levels of human development should carefully evaluate
the potential impact of trade policies, especially concerning imports, on both
women and men. It is crucial to adopt evidence-based trade policies that aim to
achieve equality for all segments of society to maximize the benefits of such
equality. Furthermore, conducting sector-specific studies to examine exports and
report on the value added obtained can shed light on the nature of those exports and
their influence on various economic and social indicators.

Moreover, it is important to recognize the dynamics of international trade,
which have far-reaching effects on value chains and global finance chains. The
traditional understanding of trade as a simple exchange of goods and services
between countries is no longer sufficient. Global value chains have transformed the
production process, with different stages occurring across multiple countries. This
transformation significantly impacts the distribution of value added and the
allocation of profits along the value chain.
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Considering this perspective, the study recommends examining the
interconnections between industries and countries within value chains. This
approach enables policymakers to identify opportunities for upgrading and
diversification, promote higher value-added activities, and enhance
competitiveness. Understanding the dynamics of value chains also helps identify
potential bottlenecks or vulnerabilities that may arise from disruptions in global
supply chains. Policymakers should prioritize strengthening resilience and fostering
flexibility within value chains to mitigate these risks.

In addition to value chains, analyzing global finance chains is crucial for a
comprehensive understanding of international trade. Financial flows play a vital
role in facilitating trade by providing capital for investment, supporting innovation,
and enabling risk management. The integration of financial markets across
countries has created complex networks of capital flows closely intertwined with
business activities. Recognizing the interdependencies between trade and finance is
essential to comprehend how changes in financial conditions, such as exchange
rates, interest rates, and credit availability, affect trade flows and the functioning of
value chains.

Finally, the paper recommends adopting a holistic approach that takes
account of global value chains and financing chains in trade-related policies. This
involves promoting knowledge sharing and ensuring access to finance for all
participants along the value chain. In addition, efforts should be made to improve
transparency, reduce information asymmetry, and strengthen regulatory
frameworks to ensure the stability and integrity of global financial chains.
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Abstract

This paper examines the long run cointegrating relationship between public and private investment in
Egypt at both the gross and sectoral levels, taking into account other relevant factors such as the ratio
of credit to the public sector, lending interest rate, and output. To address this question, the paper
specifies two models using quarterly data spanning the last two decades. The first model examines
whether gross public investment crowds out gross private investment. The second model features
fourteen regressions that capture the impact of public investment on private investment in different
economic sectors. While the paper finds evidence in favor of the crowding-out effect at the gross level,
sectoral-level analysis shows evidence of discrepancies among different sectors. That is, public
investment tends to crowd in private investment in sectors such as agriculture, construction,
manufacturing, natural gas, and real estate. Yet, public investment tends to crowd out private
investment in other sectors such as trade, and information and communications. The findings of this
paper provide useful insights to policymakers in prioritizing public investment in sectors that
complement, rather than compete with, private investment.
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1. Introduction

Investment plays a vital role in driving economic growth as it enables
businesses to expand, create jobs, and develop new products and services. However,
when investment declines, businesses struggle to achieve these objectives, leading
to a slowdown in economic growth. Appendix 1 provides a historical overview of
Egypt's annual GDP growth rate, along with the percentage of gross capital
formation in relation to GDP. It clearly shows that the share of gross capital
formation has decreased from over 30% in the 1980s to less than 20% in the past
two decades. This decline in gross capital formation is closely associated with lower
GDP growth rates, as evidenced by a correlation coefficient of 0.43 between the
two series.

There are several factors that may contribute to the decline in gross capital
formation in Egypt. One possibility is that businesses are becoming more cautious
about investing due to the uncertain economic outlook. The Egyptian economy has
faced numerous challenges in recent years, such as high inflation, increasing
unemployment, and a depreciating currency. Another possibility that could be
contributing to the decline in gross capital formation is a potential crowding out of
private investment by public investment.

In their letter of intent to the International Monetary Fund, the Governor of
the Central Bank of Egypt and the Minister of Finance stated that they will “give
more footprint and space to the private sector to operate within a competitive
environment. Our aim is to have the state play an enabling and supportive rather
than a leading role in economic activities” (The IMF, 2021). This statement renews
interest in the question of the relationship between public and private investment in

Egypt.

The relationship between public and private investment is debatable in the
literature. The impact of public investment on private investment can take one of
two forms: a crowding-in effect or a crowding-out effect. The crowding-in effect
(Aschauer, 1989) assumes that the relationship between public and private
investments is complementary; that is, an increase in public investment, especially
in infrastructure projects, encourages private investment, thus increasing
productivity and promoting economic growth (Hatano, 2010).

The crowding-out effect assumes that resources are scarce, meaning that an
increase in public investment reduces private investment and other components of
aggregate expenditure. This effect can take place via the interest rate channel or
credit channel. The interest rate channel suggests that an increase in public
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investment will result in an increase in aggregate expenditure, pushing prices higher
and increasing the demand for money, leading to a rise in interest rates. This, in
turn, discourages private investment and other components of aggregate
expenditure (Blanchard, 2008). The credit channel suggests that if the increase in
public investment is financed through government borrowing, then both the private
sector and public sector will compete for the available credit extended by banks.
Furthermore, banks may prefer safe government assets over risky private sector
opportunities, known as the lazy banks' hypothesis. Therefore, an increase in credit
extended to the government reduces the available credit to the private sector (Haikal
etal., 2021).

The question of whether public investment crowds in or crowds out private
investment has profound policy implications. That is, if public investment crowds
in private investment, then policymakers should focus on improving business
conditions to increase the productivity of the private sector. Conversely, if public
investment crowds out private investment, then policymakers should follow a
countercyclical fiscal policy.

This paper investigates whether public investment crowds in or crowds out
private investment in Egypt, taking into account the elasticity of private investment
with respect to output and interest rate. Using quarterly data spanning the last two
decades, this is the first paper to model the long-run relationship between private
and public investment at both the gross and sectoral levels. To accomplish this, two
models are estimated. The first is an Autoregressive Distributed Lags (ARDL)
model which regresses gross private investment on gross public investment, the
ratio of credit to the public sector, the lending rate, and GDP. The second model
features fourteen ARDL regressions, which regress private investment in each
economic sector on public investment in that sector, in addition to other control
variables.

The paper finds evidence in favor of the crowding-out effect of public
investment on private investment at the gross level. Additionally, extending credit
to the public sector reduces private investment. The sectoral-level analysis reveals
further insights into the relationship between private and public investment in
Egypt. While public investment tends to crowd out private investment in some
sectors, such as information and communications, there is evidence that public
investment crowds in private investment in other sectors, such as agriculture and
construction. The findings of this paper will help policymakers prioritize their
public investment in sectors that complement private investment and reduce public
investment in sectors that compete with the private sector.
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Following this introduction, a literature review is provided in the next
section. Section 3 presents research methodology. Data and descriptive statistics are
presented in section 4. Econometric specification and results are presented in
Sections 5 and 6, respectively. Section 7 concludes and provides policy
recommendations.

2. Literature review

Whether public investment crowds in or crowds out private investment is a
debatable question in the literature. This section presents some recent empirical
work on this topic.

On the one hand, some previous research has found evidence of a crowding-
out effect of public investment on private investment. Using panel data for 127
countries from 1980 to 2017, Liagat (2019) estimated a panel vector autoregression
model and found evidence for the crowding-out effect of government borrowing on
the growth of capital formation. Funashima and Ohtsuka (2019) found evidence of
the crowding-out effect of public investment on private investment in Japan from
2001 to 2013. However, after controlling for spatial spillovers of public investment,
they found that the crowding-out effect tends to be negligible. Makuyana and
Odhiambo (2019) examined the relationship between public and private investment
in Malawi from 1970 to 2014. Using an ARDL model, they found evidence in favor
of the crowding-out effect of public investment on private investment. However,
infrastructural public investment tends to crowd in private investment. Zaheer et al.
(2019) investigated the private sector credit response to the government borrowing
in Pakistan for the period 1998 to 2015. They found evidence of the crowding-out
effect of public investment on private investment and this relation has been stable.
Using the asymmetric ARDL model Lau et al. (2020) found evidence of crowding
out of public borrowing to private investment in Malaysia from 1980 to 2016.
Mwakalila (2020) analyzed the impact of government expenditure and domestic
borrowing on credit to the private sector in Tanzania. Using quarterly data from
2004 to 2018 and an ARDL model, they found that government expenditure and
domestic borrowing crowd out credit to the private sector by increasing the lending
rate in the long run. The study recommended the government reduce its spending
and instead focus on improving private sector development.

On the other hand, some previous research has found evidence of a
crowding-in effect of public investment on private investment Afonso and St.
Aubyn (2009) evaluated the effects of public and private investment on output in
17 developed countries. Using a Vector Autoregression (VAR) model, they found
evidence of the positive effects of public and private investment on output.
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However, the crowding-in effects of public investment on private investment vary
across countries. Andrade and Duarte (2016) investigated the effects of public and
private investment on Portuguese GDP in the period 1960-2013 using an ARDL
model. They found evidence in favor of complementarity between private
investment and public investment rather than substitutability. Taking into account
major structural changes that the Indian economy and policy reforms that started
during the early 1980s, Bahal et al. (2018) found evidence that public investment
has become complementary to private investment in the past three decades.

In Egypt, there has been a few studies that examines whether public
investment crowds out private investment. For example, Fayed (2013) investigated
the relationship between government borrowing and private credit in Egypt using a
cointegration approach. She found that there is a positive effect of government
borrowing on private credit, i.e., evidence in favor of the crowding-in effect. She,
however, found that the positive impact of government borrowing on private credit
is reversed if the T-bills rate is substantially higher than the lending interest rate,
i.e., evidence in favor of the crowding-out effect. Shetta and Kamaly (2014) tested
the lazy banking hypothesis for Egypt, i.e., whether government borrowing crowds
out private investment through its dampening effect on private credit. Using a VAR
model and quarterly data that covers 1970 to 2009, they found evidence for the lazy
banking hypothesis. That is, as the Egyptian government finances its deficit via
borrowing, banks shift their portfolio away from risky private loans and opt for
government debt instruments. This in turn has an adverse effect on private
investment. Haikal et al. (2021) tested the lazy banking hypothesis in Egypt using
a Vector Error-Correction Model (VECM) model. They found that the elasticity of
credit extended to the private sector with respect to credit extended to the public
sector is negative and greater than one, in absolute terms. Elish et al. (2023) studied
the relationship between economic growth in Egypt and the government's military-
, education-, and health-spending. Using data spanning the period 1980 to 2021 and
both the Granger causality test and an ARDL model, they found evidence
supporting the Keynesian view that all government spending components enhance
economic growth. They, however, found evidence that military spending crowded
out government spending on health and education.

The reviewed literature suggests that whether public investment crowds in
or crowds out private investment in Egypt is still an open question. Also, to the best
of the author's knowledge, no sectoral-level analysis of this question has been
conducted in Egypt. This paper is an attempt to fill this gap.
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3. Methodology

Keynesian and neoclassical economists hold divergent views on the impact
of government spending on private investment. Neoclassical economists contend
that the public and private sectors compete for resources such as labor and capital,
resulting in public spending crowding out private investment. They assert that as
government expenditure rises, the demand for these resources also increases,
driving up costs and rendering private investment more costly (Aschauer, 1989).
Conversely, Keynesians maintain that government expenditure can actually crowd
in private investment by bolstering aggregate demand. They argue that by providing
infrastructure and other public goods that facilitate and enhance the profitability of
business investment, government spending can attract private investment
(Dornbusch et al., 2018). Neoclassical economists additionally posit that
government spending can lead to higher interest rates as the government is
compelled to borrow money to finance its expenditures. Consequently, this can
escalate the cost of borrowing for private businesses, potentially dissuading
investment.

This paper poses two main questions: first, does gross public investment
crowd out gross private investment in Egypt? Second, does public investment in an
economic sector crowd out private investment in that particular sector? To address
the first question, this paper specifies Model One below, which examines the impact
of an increase in gross public investment on gross private investment. The null
hypothesis in this model is that gross public investment does not crowd out gross
private investment. To address the second question, this paper specifies Model Two
below, which examines the impact of an increase in public investment in an
economic sector, k, on private investment in the same economic sector, k. The null
hypothesis in Model Two is that public investment in sector k does not crowd out
private investment in the same sector.

To estimate the impact of public investment on private investment, this
paper controls for credit extended to the public sector and interest rates (Shankar &
Trivedi, 2021; Shetta & Kamaly, 2014). It also controls for output, since the
crowding out effect assumes that the economy operates at full employment (Ghali,
1998).

3.1 Model One: gross investment analysis

To address the first question, the following gross investment function is specified.

lnpriv]t = ﬁo + ﬁl lnpub[t + ﬁz CT'editt + ‘83 T + B4_ In Ve + € (1)
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where privl is real gross private investment, publ is real gross public
investment, credit is the ratio of credit extended to the public sector relative to total
credit, r is the lending interest rate, y is real GDP, In(.) is the natural logarithm
operator, € is a random error term, and t designates the corresponding quarter of the
year.

The elasticity of private investment with respect to public investment is
captured by B;. A positive B, provides evidence for the crowding-in effect, while a
negative B, provides evidence for the crowding-out effect. A negative f, indicates
that an increase in the ratio of credit to the public sector reduces private investment,
which can be considered as evidence for the lazy banks’ hypothesis. The expected
sign for B is negative since the lending interest rate represents a cost for financing
investment. B, captures the elasticity of private investment with respect to output
which is expected to be positive since investment is procyclical to output.

3.2 Model Two: sectoral-level analysis

To address the second question, equation 1 is re-estimated for each economic sector,
k,fork =1, 2,...,14. More formally,

Inprivly; = Box + Bk Inpubly + By credit, + B3y 1 + 2
BajInye + €t

The difference between equation 2 and equation 1 is the additional subscript
k which designates sector k. That is, for each economic sector, equation 2 will be
estimated using, on the left-hand side, private investment in an economic sector and,
on the right-hand side, public investment in the same sector along with control
variables, i.e., ratio of credit to public sector, lending interest rate, and output. The
Central Bank of Egypt reports public and private investment data for 18 economic
sectors. Four economic sectors, namely electricity, water, Suez Canal, and
insurance and social solidarity, are excluded from the sectoral-level analysis (Model
Two) since private investment in these four sectors is zero. Therefore, Model Two
features fourteen different regression equations. Table 1 presents the included
economic sectors in the analysis along with their adopted abbreviations.
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Table (1): Economic sectors included in the analysis

Economic Sector Abbreviation
Agriculture, Irrigation & Reclamation Agri.
Crude Oil Crude
Natural Gas Gas

Oil Refining Oil Ref.
Manufacturing Manuf.
Construction & Building Constr.
Transportation & Storage Trans.
Communications Comm.
Trade Trade
Tourism Tourism
Real Estate R. State
Educational Services Educ.
Health Services Health
Others Others

4. Data and descriptive statistics
4.1 Data

This paper uses quarterly data spanning the period from 2004Q3 to
2022Q4. Table 2 presents the data used for this study and their sources. All series
are adjusted to remove seasonality. GDP at both current and constant prices is used
to compute the GDP deflator, which will then be used to adjust the nominal data
series for inflation. Gross private investment is calculated as the difference between
gross capital formation and public investment. The credit ratio extended to the
public sector is defined as claims on government and on the public business sector
relative to total domestic credit.
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Table (2): Data used and their sources

Source Series Notes
Ministr £ Plannin GDP at current prices Not seasonally adjusted; used to
stry 0 anning "G pp at constant prices compute the GDP deflator
and Economic — - -
Public investment Nominal series and not seasonally
Development - - .
Gross capital formation adjusted
Components of public Nominal series and not seasonally
and private investments adjusted
Total credit Claims on government, public
Central Bank of Egypt business sector, private sector, and
households
Public credit Claims on government and public
business sector
IMF (IFS) Lending interest rate

4.2 Descriptive statistics

This subsection provides a descriptive analysis of the following: first, the
historical evolution of relative contributions of gross private investment and gross
public investment; second, the historical evolution of the ratio of credit extended to
the private sector relative to total domestic credit, and the ratio of credit extended
to the public sector relative to total domestic credit; and third, the historical
evolution of relative contributions of private investment and public investment in
each economic sector. Lastly, a brief discussion of the correlation among the
included variables in model one.

Figure 1 depicts the historical evolution of relative contributions of gross
private investment and gross public investment. From the early 2000s through 2016,
except for the financial crisis year, investment in Egypt was mainly denominated
by the private sector, while the share of the public sector was below 45 percent.
Since 2016, however, public investment has tended to dominate with a share that
has exceeded 65 percent.
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Figure (1): Contributions of gross private investment and gross public investment
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Second, a historical evolution of the ratio of credit extended to the private
sector relative to total domestic credit compared with the ratio of credit extended to
the public sector relative to total domestic credit is depicted in Figure 2 Before the
financial crisis, banks' major borrower was the private sector. There is a clear
declining trend in the ratio of credit extended to the private sector, which dropped
from over 50% in 2004 to just over 20% in 2022. On the other hand, the ratio of
credit extended to the public sector is steadily increasing, from 40% in 2004 to
above 70% in 2022.

Figure (2): Credit ratios to public and private sectors
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Source: author’s calculations
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Third, the historical evolution of the relative contributions of private
investment and public investment in each economic sector is depicted in Appendix
2. Private investment plays a major role in the agricultural sector, though its share
has slightly declined since 2016. The crude oil sector is mainly dominated by public
investment, though private investment made a substantial contribution to this sector
in the late 2000s. While private investment dominates the natural gas sector, their
contribution to oil refining has completely abated since 2013. The share of private
investment in the manufacturing sector and the construction sector has declined
from about 70 percent to less than 30 percent since 2016. The shares of private and
public investment have remained stable in the transportation sector, the information
and communications sector, and the trade sector, with public investment dominating
the transportation sector and private investment mainly dominating the other two
sectors. Private investment plays a major role in the tourism sector, except for
uncertainty periods such as political instability in 2013 and the Covid-19 pandemic,
when public investment contributed to this sector. Although the contribution of
public investment in the real estate sector was almost nonexistent before 2014, it
has controlled over 30 percent of this sector since then. Although the educational
sector and health services sector are mainly dominated by public investment, private
investment plays a non-trivial role in these sectors.

In sum, an analysis of gross private investment and gross public investment
reveals that the share of the private sector has been declining in the Egyptian
economy. Banks are becoming more inclined to extend credit to the public sector.
Analysis of the relative contributions of private and public investment at the sectoral
levels reveals further insights into the role of the public and private sectors in the
economy. That is, there are some sectors that are mainly dominated by public
investment, such as crude oil, transportation, health, and education, while other
sectors are dominated by private investment, such as trade and tourism. More
importantly, the share of public investment in some sectors, such as construction,
real estate, oil refining, and agriculture, has been increasing.

Table 3 shows the correlation matrix of included variables in model one.
Gross public investment is strongly and positively associated with GDP with a
correlation coefficient of 0.73. Gross public investment is positively associated with
the lending rate with a significant correlation coefficient of 0.27. Additionally, it is
positively associated with the ratio of credit that is extended to the public sector
with correlation coefficient of about 0.5. These two correlation coefficients suggest
that government spending on public investment is financed via borrowing which,
in turn, drives up the lending rate. A correlation between the ratio of public
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investment to total investment and ratio of private investment to total investment at
the sectoral level (model two) is omitted since by definition it is equal to -1.

Table (3): Correlation matrix of gross investment

private public i Lending
. . public In (GDP)
investment | investment rate
sector
private
investment 1
investment (0.51)
public sector (0.81) (0.00)
. 0.24 0.27 0.21 1
Lending rate
(0.05) (0.03) (0.09)
0.16 0.73 0.87 0.08 1
In (GDP)
(0.19) (0.00) (0.00) (0.54)

Note: p-value in parentheses.

5. Econometric Model

5.1 Model One: gross investment analysis

To estimate Model One (equation 1), this paper uses the bounds test approach to
establish cointegration which was proposed by Pesaran et al. (2001). The bounds
test can be applied when using ARDL models whether they are 1(0), 1(1), or
mutually cointegrated.

The first step in establishing cointegration is to estimate the unrestricted
error correction form of the gross private investment function (equation 1) using
OLS as follows. The unrestricted error correction form of the gross private
investment function is given as

Alnprivl, = Cy + 2?:1)’1,' Alnprivl,_; + ()
1 2 , 3
Y1V2j Alnpubl,_;+ Y17 ys; Acredit,_j+ Y12, v Arej +
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Z;’:l VsjAlny, ; + B Inprivl,_j+ B, Inpubl, + Bzcredit; +
Bare+ Bslny, + €,

where A is the first difference operator, v, ;, 2, ..., s are the coefficients of short-
run dynamics of the underlying corresponding variables, with lag length
p,q1,q2,...,q4 respectively, Si,[,, ..., Bs are the coefficients of the long-run
relationship of the variables in the cointegrating set, and €, is a white-noise error
term.

The second step in establishing cointegration is to ensure that the errors of
the unrestricted error-correction form (equation 3) are white noise. Serial
correlation in the error term will invalidate the bounds test, while heteroskedastic
errors will lead to inefficient estimation. To test for the presence of serial correlation
and heteroskedasticity, the Breusch-Godfrey test and the Breusch-Pagan-Godfrey
test are used, respectively.

Once the white-noise assumption of the error term is satisfied, the bounds
test can be applied. This test is a standard Wald test used to test the null hypothesis
of no cointegration, i.e., Hy: f; = f, = - = B9 = 0, against the alternative that at
least one of them is not. The computed F-statistic is then compared to two critical
values corresponding to cases of all variables being purely 1(0) or purely 1(1). The
null hypothesis of no cointegration is rejected if the test statistic is above the upper
critical value, while it cannot be rejected if the test statistic is below the lower
critical value. If the test statistic falls between the lower- and upper-critical values,
then the bounds test is inconclusive.

Once cointegration has been established, the long-run equilibrium private
investment function can be estimated. The long-run equilibrium private gross
investment relationship is given as

Inprivl; = Co + B1Inpubl, + B,credit, + L3r, + 4)
Bilny, + p;

where p; is an error term. To capture short-run dynamics, the restricted error
correction model (ECM) is then derived. The ECM for gross private investment is
given as
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Alnprivl, = Co + X7_; y1j Alnprivi,_; + (5)
1 2 . 3

Y1 V2j Alnpubl,_j+ Y17, y3; A credit,_; + Y17, y4; Ary_j +
4

N1 vsiAlny, j+ P EC_ 1+

where 1 captures the speed of adjustment to long-run equilibrium, following a
shock to the system.

5.2 Model Two: sectoral-level analysis

The estimation of Model Two (equation 2) will follow a very similar
procedure to that of Model One given in the previous subsection. The unrestricted
error correction form of the sectoral-level private investment function is given as

Alnprivig, = Coi+ XJ_; V1ji Alnpriviy, ; + (6)
2;1:11 Y2jk Alnpubly,_; + Z;’zzl Y3k Acredit,_;+
2731 Yajre Arej + 27:1 Vsjk Alny.;+ By Inpriviy, ; +
Bz Inpubly, + B3credity + Bypr + Bsplny, + €,

where A is the first difference operator, y4x,v2jk -, ¥sjx are the coefficients of
short-run dynamics of the underlying corresponding variables for the economic
sector k = 1, ..., 14, with lag length p, q1, q2, ..., q4, respectively, where different
sectors are not necessary having the same lag length. B x, B2k, .-, B5 are the
coefficients of the long-run relationship of the variables in the cointegrating set for
the economic sector k. €, is a white-noise error term.

The long-run equilibrium relationship of private investment for each economic
sector k is given as

Inprivl,, = Cy + ByxInpubl, + B, credit, + B3,r + @)
BaxIny, + pyy

where p, is an error term. The ECM for sectoral-level private investment is
given as
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Alnprivly = Coi + Xi_; Vaju Alnprivi,_j, + (8)
1 2 . 3

Y1 V2ji Alnpubl,_j+ ¥ v A credit, j + X5 v Aryj +
4

1 Vsi Ay, j+ P ECoq + poy

where 1, captures the speed of adjustment to the long-run equilibrium of
sector k, following a shock to the system.

6. Discussion

This section presents the results for Model One and Model Two.
6.1 Model One: gross investment analysis

To apply the bounds test, none of the included series should be integrated
of order two or higher. This paper tests for stationarity using the Augmented
Dickey-Fuller (1981) unit-root test. If the null hypothesis of the existence of a unit
root is rejected, no further testing is conducted. However, if the null hypothesis
cannot be rejected, the test is repeated on the first difference of the series. Table 4
reports the estimates of the Augmented Dickey-Fuller test. The estimates show that
the included series are a mix of 1(0) and 1(1), and, more importantly, none of the
included series is integrated of order two.

Table (4): Results of the Augmented Dickey-Fuller unit-root test

Level 1%t difference
ADF specification ADF specification

Gross private investment | -6.42*** C
Gross public investment | -1.61 T -9.55%** None
Credit to public sector | -0.28 None -6.31*** None
ratio
Lending rate -3.44* Cc
In (GDP) -2.45 CT -4.05** C
Public Investment in:

Agri. -2.09 CT -12.35*** | None

Crude -6.14%** C

Gas -4 13*** C

Oil Ref. -7.91%** C,T
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Continue.....
Level 1%t difference
ADF specification ADF specification

Manuf. -2.93 C -8.16*** None

Constr. -2.22 C,T -11.83*** | None

Trans. -4.58*** C,T

Comm. -1.88 None -8.84*** None

Trade -3.75** C

Tourism -7.28*** C,T

R. State -5.24*** C,T

Educ. -5.79%** C,T

Health -5.49*** C

Others -2.06 C -10.38*** | None
Private Investment in:

Agri. -2.90* C -10.26*** | None

Crude -3.82** C,T

Gas -7.26%** C

Oil Ref. -3.48** C,T

Constr. -2.79 Cc -12.76*** | None

Trans. -5.72%** Cc

Comm. -4.01** C

Trade -5.86*** C

Tourism -3.67** C

R. State -6.86*** C

Educ. -2.68 C -13.03*** | None

Health -2.19 C -8.53*** None

Others -6.30*** C,T
Notes: *** ** and * indicate that the estimated coefficient is statistically significant
at the 1%, 5%, and 10%o, respectively. C and T designate the statistical significance
of the included constant and\or trend, respectively. “None” indicates that neither
constant nor trend are statistically significant. Source: author’s calculations.
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Using the Akaike Information Criterion (AIC), the order of lags (p, 91, g2,
g3, g4) to be included in the ARDL regression is (6, 5, 5, 4, 0). Both the LM test
statistic of the Breusch-Godfrey test of no serial correlation, 1.19, and the F statistic
of the Breusch-Pagan-Godfrey test, 1.41, of homoskedasticity in the error term of
equation 3 are insignificant, suggesting that there is no evidence of serial correlation
or heteroskedasticity, respectively. The F-statistic of the bounds test is 5.07, which
is greater than the upper bound critical value of 3.09 at a 1% level of significance.
Therefore, | conclude that there exists a long-run co-integration relationship
between gross private investment and the included explanatory variables: gross
public investment, credit to public sector ratio, lending interest rate, and GDP.

Table 5 reports the estimated long-run coefficients for the gross investment
function in Egypt over the period 2004Q3 to 2022Q4.® The coefficient of log gross
public investment is -0.66 and is significant, i.e., a 10% increase in gross public
investment will reduce gross private investment by 6.6%. Therefore, there is
evidence of a crowding-out effect of gross public investment on private investment
in Egypt. A 1% increase in the ratio of credit extended to the public sector will
reduce gross private investment by 2.86%, i.e., evidence in favor of the lazy-
banking hypothesis. There is evidence that gross private investment is procyclical
with an elasticity of 2.27 with respect to output. Contrary to prior expectations,
gross private investment is positively related to lending interest rate, though the
magnitude of its response is trivial. The error correction (EC) coefficient measures
the speed of adjustment of long-run gross private investment if disturbed by changes
in one of its explanatory variables. The estimated EC coefficient, -1.27, is negative
and statistically significant, indicating that the system is convergent, yet, it has an
oscillatory adjustment process.

() The results of short-term dynamics are omitted for brevity, but they are available upon
request.
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Table (5): Results for the long-run relationship of Model One

Dependent: In (reserves) Long-run form coefficients
In (public) -0.66***
(-3.56)
credit -2.86***
(-4.29)
lending rate 0.07***
(6.59)
In (GDP) 2.27%%*
(3.74)
Constant -12.07*
(-1.91)
EC (1) ] D7F**
(-5.8)
R? 0.60
Durbin-Watson Statistic 1.97
Serial correlation! 1.19
Heteroskedasticity? 1.41
F-statistics® 5.07***
Jarque-Bera 1.19
No. Observations 68
ARDL (6,5,5,4,0)
Notes: t-statistics are in parentheses. Newey and West (1987) standard
errors are used. ***, ** and * indicate that the estimated coefficient is
statistically significant at the 1%, 5%, and 10%, respectively.  The LM test
statistic of the Breusch-Godfrey test of no serial correlation. 2 The F-statistic
of the Breusch-Pagan-Godfrey test of homoskedasticity. ° The F-statistic of
the bounds test. Source: author’s calculations.

To test the stability of the estimated long-run relations, Appendix 3 shows
the Brown et al. (1975) CUSUM and CUSUMSQ tests. Since the plots of the
CUSUM and CUSUMSAQ do not cross the two 5% significance level critical lines,
it can be concluded that the coefficients of the long-run gross private investment
regression are stable. The adjusted R? for the estimated ARDL regression is 0.60
suggesting an acceptable fit of the estimated model. Moreover, since the Durbin-
Watson statistic is 1.97 which is greater than the adjusted R?, a case of spurious
regression can be ruled out (Granger & Newbold, 1974). Additionally, Appendix 4
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depicts the observed versus fitted values for gross private investment, along with
the residuals, indicating that the estimated model fits the data very well.

6.2 Model Two: sectoral-level investment analysis

Unit-root tests for public and private investment in fourteen economic
sectors are reported in Table 4. The included series are a mix of 1(0) and 1(1). The
order of lags to be included in each ARDL regression is reported in Table 6 along
with diagnostic tests for serial correlation and homoskedasticity. Except for the oil
refining sector, no serial correlation is present in the remaining 13 equations.
Although the error term in some equations suffers from heteroskedasticity, this will
not affect the validity of the bounds test. The F statistics of bounds tests are also
reported in Table 6. There is evidence for cointegrating relationships in nine out of
the fourteen economic sectors included in the analysis. The error-correction term is
negative and significant which also supports the convergence towards the long-run
relationship if a shock occurs. The adjusted R? and Durbin-Watson statistics are
also reported in Table 6. Appendices 5 and 6 show the CUSUM and CUSUM2 tests,
respectively, for the fourteen estimated equations. Appendix 7 depicts observed
versus fitted values for private investment in each economic sector. The next
subsections discuss the long-run estimates of the fourteen economic sectors which
are reported in Table 6.?)

@ The estimates of Model Two short-run dynamics are not reported for brevity but are available upon
request.
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Table (6): Results for the long-run relationship of Model Two

In (Private Ievestment in sector X))
Ami Cride 3 Ol Rt Memf Canst. Trane Comm. Trade Tomimm R St Eiue Hell: Otkers
3 [ER
Crude -L04
8 0.500e
o | cilRet 033
E | Mamf 053+
& | cons D6aee
g Trms. 013
g | Comm D
B | Trae 113
8 | Tomim 085
§ R S a1z
Educ. 237
Healta 602
Others -L13
Cradit 171* 138 073 238 581+ 167 EE] EEriel AT 13gTe 157 187 1872 057
| r Rl 088 042 002 08 03Ee 0.01 012%+* 00 0.15* 0.03 R E] 048 001
g ) 117 ERL 057 030 427+ 243+ 0.56 400ees 3gTee 18 046 413 3034 104
Const 1971+ BT 271 G2TIee 2D 2600 257 SRlee 3406e 214 1557 13861 450 583
Bounds' LR 15 SL3tee G4 DTee TaQees T1gne Saqee S0gee 478 03gee 4ageer 11000+
g | LM 002 033 0.14 G4 141 13 047 118 216 036 03 126 105
§ Hetero.* 191¢ 0.34 108 10850 157 0.48 24 051 0.58 bT: A 0.61 168 119
A | AdR: 0.9 1] 0.56 0.04 0.3 0.84 0.90 0.4 037 0.04 041
oW 12 2% 21 23 23 225 195 174 210 138 133 22 206
EC[D qE EI] B L T W § o -7 L L N L -7 L T L T E L ]
ARLL 3TL15  TBREE 54642  LOODAD  LLLIZ 68878 1021F L4610 8BA18 12000 ISLL0  TB&%E A TOL04

Notes: t-statistics are in parentheses. Newey and West (1987) standard errors are used. ***, ** and *
indicate that the estimated coefficient is statistically significant at the 1%, 5%, and 10%, respectively.
! The F-statistic of the bounds test. 2 The LM test statistic of the Breusch-Godfrey test of no serial
correlation. ® The F-statistic of the Breusch-Pagan-Godfrey test of homoskedasticity. 4 Durbin Watson
Statistics. Source: author’s calculations.

6.2.1 Agriculture

There is evidence of a crowding-in effect of public investment on private
investment in the agricultural sector with a significant elasticity of 0.59. Extending
credit to the public sector appears to improve and encourage private investment in
the agricultural sector. As expected, private investment in the agricultural sector is
negatively related to the lending interest rate. The effect of output on private
investment in the agricultural sector is insignificant. The F-statistic of the bounds
test is highly significant, suggesting an existence of a long-run cointegrating
relationship between private investment in the agricultural sector and public
investment in the agricultural sector along with the other control variables. The
error-correction term is negative, significant and less than 1 in absolute value,
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indicating a convergence behavior toward the long-run cointegrating relationship if
a shock occurs. No evidence of serial correlation is present in the error term of the
estimated equation.

6.2.2 Crude Oil

No evidence of a long-run relationship between private and public
investment in the crude oil sector. Additionally, private investment in the crude oil
sector does not depend on credit extended to the public sector, interest rate, or
output. Although somewhat unanticipated, these findings may be attributed to the
fact that investing in the crude oil sector has a special nature which requires
substantial overhead costs that are not to be sensitive to changes in interest rates or
credit ratio.

6.2.3 Natural Gas

There is evidence of a crowding-in effect of public investment on private
investment in the natural gas sector with a significant elasticity of 0.59. However,
private investment in the natural gas sector is negatively related to extending credit
to the public sector with an elasticity of -0.73. Private investment in this sector is
statistically unrelated to lending rate and output. The F-statistic of the bounds test
is highly significant, suggesting an existence of a long-run cointegrating
relationship between private investment in the natural gas sector and public
investment in the natural gas sector along with the other control variables. No
evidence of serial correlation is present in the error term of the estimated equation.

6.2.4. Oil Refining

Although there is evidence of a long-run relationship between private and
public investment as well as other control variables in the oil refining sector, public
investment had no significant impact on private investment in this sector. A dummy
variable, not reported in Table 6, was included in the regression to capture the
structural break in private investment in this sector in 2013Q2. Additionally, private
investment in the oil refining sector does not depend on credit extended to the public
sector, interest rate, or output. This is consistent with the previous findings in the
crude oil sector, suggesting again that investing in oil-related sectors has a special
nature which requires substantial overhead costs.
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6.2.5 Manufacturing

This is evidence of a crowding-in effect of public investment on private
investment in the manufacturing sector with a significant elasticity of 0.53.
Moreover, extending credit to the public sector appears to encourage private
investment in this sector. As expected, private investment in this sector is negatively
related to the lending rate. Surprisingly, there is evidence that private investment in
the manufacturing sector is countercyclical. The F-statistic of the bounds test is
highly significant, suggesting an existence of a long-run cointegrating relationship
between private investment in the manufacturing sector and public investment in
the manufacturing sector along with the other control variables. No evidence of
serial correlation is present in the error term of the estimated equation. The error-
correction term is negative, significant and its absolute value is less than 1,
indicating a convergence behavior toward the long-run cointegrating relationship if
a shock occurs.

6.2.6 Construction and Building

This is evidence of a crowding-in effect of public investment on private
investment in the construction sector with a significant elasticity of 0.69. A 1%
increase in the lending rate decreases private investment in the construction sector
by 0.38%. Private investment in the construction sector is procyclical with a
significant elasticity of 2.43. The F-statistic of the bounds test is highly significant,
suggesting an existence of a long-run cointegrating relationship between private
investment in the construction and building sector and public investment in the
construction and building sector along with the other control variables. No evidence
of serial correlation is present in the error term of the estimated equation. The error-
correction term is negative, significant and its absolute value is between 1 and 2,
indicating a convergence behavior toward the long-run cointegrating relationship if
a shock occurs although with an oscillatory pattern.

6.2.7 Transportation and Storage

The bounds test and error-correction term provide evidence of a long-run
relationship between private investment in the transportation sector and other
variables included in the model, though none of the explanatory variables are
significant. This suggests that investment in the transportation sector requires
substantial overhead costs that may not be justifiable by a lower lending rate or a
lower credit ratio to the public sector.
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6.2.8 Information and Communications

This is evidence of a crowding-out effect of public investment on private
investment in the information and communications sector with a significant
elasticity of -0.63. A 1% increase in the lending rate decreases private investment
in the information and communications sector by 9.57%. There is evidence in favor
of the lazy-banking hypothesis in this sector with a significant elasticity of private
investment with respect to ratio of credit to the public sector of -9.57. Private
investment in the information and communications sector is procyclical with a
significant elasticity of 4.99. The F-statistic of the bounds test is highly significant,
suggesting an existence of a long-run cointegrating relationship between private
investment in the information and communications sector and public investment in
the information and communications sector along with the other control variables.
No evidence of serial correlation is present in the error term of the estimated
equation. The error-correction term is negative, significant and its absolute value is
less than 1, indicating a convergence behavior toward the long-run cointegrating
relationship if a shock occurs.

6.2.9 Trade

This is evidence of a crowding-out effect of public investment on private
investment in the trade sector with a significant elasticity of -1.13. A 1% increase
in the lending rate decreases private investment in the trade sector by 2.73%.
Extending credit to the public sector discourages private investment in the trade
sector with an elasticity of -2.73. Private investment in the trade sector is procyclical
with a significant elasticity of 3.62. The F-statistic of the bounds test is highly
significant, suggesting an existence of a long-run cointegrating relationship
between private investment in the trade sector and public investment in the trade
sector along with the other control variables. No evidence of serial correlation
is present in the error term of the estimated equation. The error-correction term
is negative, significant and its absolute value is between 1 and 2, indicating
a convergence behavior toward the long-run cointegrating relationship if a shock
occurs although with an oscillatory pattern.

6.2.10 Tourism

There is no evidence of a crowding-in or a crowding-out effect of public
investment in tourism on private investment, though there is evidence in favor
of the lazy-banking hypothesis in this sector — where the estimated coefficient
of credit is negative and significant. There is evidence that the tourism sector
is acyclical, indicating that private investment in the tourism sector depends
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on factors other than output such as safety. There is no evidence of a long-run
relationship between private and public investment in the tourism sector.

6.2.11 Real Estate

There is evidence of a crowding-in effect of public investment on private
investment in the real estate sector with a significant elasticity of 0.18. Surprisingly,
private investment in the real estate sector is statistically unrelated to output, interest
rates, and credit to the public sector ratio. The F-statistic of the bounds test is highly
significant, suggesting an existence of a long-run cointegrating relationship
between private investment in the real estate sector and public investment in the
real estate sector along with the other control variables. No evidence of serial
correlation is present in the error term of the estimated equation. The error-
correction term is negative, significant and its absolute value is less than 1,
indicating a convergence behavior toward the long-run cointegrating relationship if
a shock occurs.

6.2.12 Educational Services

The bounds test and error-correction term provide evidence of a long-run
relationship between private investment in the educational services sector and other
variables included in the model, though none of the explanatory variables
are significant. These results are not surprising given the high costs of establishing
a new educational facility. The F-statistic of the bounds test is highly significant,
suggesting an existence of a long-run cointegrating relationship between private
investment in the educational services sector and public investment
in the educational services sector along with the other control variables.
No evidence of serial correlation is present in the error term of the estimated
equation. The error-correction term is negative, significant and its absolute value
is less than 1, indicating a convergence behavior toward the long-run cointegrating
relationship if a shock occurs.

6.2.13 Health Services

No evidence of a long-run relationship between private and public
investment in the health services sector. Additionally, the F-statistic of the bounds
test is insignificant, suggesting that public and private investments in the health
services sector are not related.
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6.2.14 Others

The bounds test and error-correction term provide evidence of a long-run
relationship between private investment in the others economic activities sector and
other variables included in the model, though none of the explanatory variables are
significant.

7. Conclusion

This paper investigates whether public investment crowds in or crowds
out private investment in Egypt. It does so both at the gross investment level and
at the sectoral level of investment. In an attempt to answer this question, the paper
also examines the elasticity of private investment with respect to output and interest
rate and revisits the lazy-banking hypothesis.

The research design of this paper is as follows: the paper first presents
the evolution of relative contributions of public and private investments in each
economic sector. Then, using quarterly data spanning from 2004Q3 to 2022Q4,
the paper estimates two models. First, an ARDL model is used to regress gross
private investment on gross public investment, the ratio of credit to the public
sector, the lending rate, and GDP. Second, fourteen ARDL models are used
to regress private investment in each economic sector on public investment
in that sector, in addition to other control variables.

The findings of this paper are as follows: There is evidence that gross public
investment crowds out gross private investment with an elasticity of -0.66, i.e., each
10% increase in gross public investment in Egypt reduces gross private investment
by 6.6%. Additionally, a 1% increase in extending credit to the public sector reduces
private investment by 2.86%. In addition, as output grows by 1%, gross private
investment increases by 2.27%.

Sectoral level analysis reveals further insights about the interactions
between private and public investment in Egypt. Specifically, there is evidence
that public investment crowds in private investment in the agricultural, natural gas,
manufacturing, construction, and real estate sectors. Conversely, there is evidence
that public investment crowds out private investment in the information
and communications, and trade sectors. Regarding the effect of lending interest
rates on private investment, there is evidence that the agricultural, manufacturing,
and construction sectors are negatively related to lending rates. Additionally,
the construction, information and communications, and trade sectors are
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procyclical, yet, surprisingly, there is evidence that the manufacturing sector
is countercyclical. Moreover, the natural gas, information and communications,
trade, and tourism sectors are negatively related to the credit ratio extended
to the public sector, suggesting that private investment in these sectors is mainly
financed via borrowing.

This paper recommends policymakers to decrease public investment
in the information and communications and trade sectors, where public investment
crowds out private investment, and increase public investment in the agricultural,
natural gas, manufacturing, construction, and real estate sectors, where public
investment crowds in private investment. However, while this paper recommends
increasing public investment in sectors where public investment crowds in private
investment, it also recommends that policymakers rely less on borrowing, since
extending credit to the public sector reduces private investment. With regards
to monetary policy, policymakers should be mindful of carrying out a tight
monetary policy, since private investment in sectors such as agriculture,
manufacturing, and construction is sensitive to lending interest rates. Finally, during
economic downturns, policymakers should provide stimulus packages to private
investors in the construction, information and communications, and trade sectors,
as these sectors are sensitive to fluctuations in output.
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Appendix

Appendix (1): GDP growth rate and gross capital formation in Egypt. The correlation
coefficient between the two series is 0.43
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Appendix (2): Historical evolution of private and public investment contributions in

different economic sectors
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Source: author’s calculations.
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Appendix (3): Plots of CUSUM and CUSUMSAQ statistics for Model One
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Source: author’s calculations.

Appendix (4): Actual vs fitted foreign reserves, along with residuals for Model One
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Appendix (5): Plots of CUSUM statistics for Model Two

Source: author’s calculations.
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Appendix (6): Plots CUSUMSQ statistics for Model Two

Source: author’s calculations.
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Appendix (7): Actual vs fitted foreign reserves, along with residuals for Model Two
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