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1. Newly Industrialized Countries (NICs)
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1. Cross-Sectional Dependence (CD)
2. Pesaran (2004)

3. Lagrange Multiplier (LM)

4. Pesaran & Yamagata (2008)
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1. Cross-sectional Im, Pesaran, Shin (CIPS)

2. Cross-sectional Augmented Dicky Fuller (CADF)
3. Westerlund & Edgerton (2007)

4. Dogan & Inglesi-Lotz (2017)

5. Generalized Linear Model (GLM)

6. Breslow & Clayton (1993)

7. Newton-Raphson and Marquardt Steps
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Introduction:

Natural resources are crucial for achieving sustainable development goals
(SDGs). Sustainable development necessitates responsible management of these
resources, as emphasized by the SDGs. Natural resources are the foundation of
economies, societies, and overall well-being. However, over-exploitation,
pollution, and other unsustainable practices have led to environmental
degradation, biodiversity loss, and climate change. Recent studies have suggested
that increasing economic complexity could be a viable solution for better resource
management and sustainable development. In other words, moving an economy
away from dependence on the primary sector and towards greater diversification
can positively influence economic growth by affecting natural resource rents.
Additionally, as global economic complexity rises due to the development and
operation of more intricate supply chains, countries can no longer rely on
traditional economic structures. Therefore, examining the complexity of
economic structures has become a new way to assess the sustainability of an
economy. Hidalgo and Hausmann (2009) introduced the Economic Complexity
Index (ECI) to measure a country's economic structural transformation and
diversification. Economic complexity reflects a country’s knowledge base, skill
base, and sophisticated production systems. It gauges the diversity of a country’s
economic structure by assessing the knowledge and capabilities embedded in its
production systems. There are two perspectives on how ECI impacts natural
resource rents. On one hand, greater diversity and quality in production could
expand the production system, increasing the demand for production inputs—
many of which are natural resources. Moreover, an increase in economic
complexity could create opportunities for new economic activities in different
sectors or with new products, stimulating economic development and increasing
natural resource rents.

On the other hand, there is reason to believe that new businesses or entrepreneurs
might prefer to develop activities that rely less on natural resource rents, due to
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cost benefits and social support. Numerous studies have shown that an increasing
number of entrepreneurial activities are linked to technological innovation,
driving entrepreneurs to create new products with better functionality and lower
production costs. This trend encourages the production of goods that are less
dependent on natural resources, which are often expensive and subject to external
pressures. For the economy as a whole, an increase in economic complexity
generally means a higher quality production system, leading to greater efficiency
in activities that use fewer natural resources. Based on these arguments, this
research aims to answer whether increasing economic complexity is an effective
solution to reduce dependence on natural resources in MENA countries.
Methodology:

This paper assesses the influence of the economic complexity index (ECI), ECI
squared (ECI?), economic growth (Growth), government expenditure (GE),
population density (PD), and foreign direct investment (FDI) on the natural
resources rents (NRR) using annual data from 2000-2022. The squared
component is included to explore the behavior of ‘U’ shaped or inverted ‘U’
shaped amid economic complexity and natural resources. The unit of
measurement, description, and source of data is depicted in Table 1. The current
paper's economic functions are illustrated in Equations (1):

NRR;; = f[ECI;, EC;.%, Growthy, GE;y, PDyg, FDIjy, £ (1)
Table 1. Variables sources and units.

Variable Description Units Sources

dependent variables

NRRRet  Totl Natural o, o Gpp WDI
Resources Rents

QilRent Oil Rents % of GDP WDI

GasRen Natural Gas Rents % of GDP WDI

ForestRen Forest Rents % of GDP WDl

MineralRen Mineral Rents % of GDP WDI

independent variables

Growth Economic Growth Real GDP growth rate WDI

ECI Economic Complexity ECI, measured on a scale Atlas database of
Index of (-3)(3) MIT
Government General government final

GE Expenditure consumption expenditure  WDI

(% of GDP)
PD Population Density People per square km of WDI
land area

Foreign Direct Net inflows of FDI (% of

FDI Investment GDP) WD

This study analyzes the long-run estimates using the Generalized Linear Model
(GLM) Breslow and Clayton (1993). The GLM utilizes an iterative approach
called Newton-Raphson or Marquardt steps to estimate the model parameters.
This iterative approach involves the successive updating of parameter estimates
based on the current values of the parameters. The iteration process is repeated
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until the parameter estimates converge to the maximum likelihood estimates. The
GLM is a flexible model that can be used for various data types, including binary
and categorical data. This study uses the GLM to analyze the data using the
Newton-Raphson and Marquardt steps. The analysis results will be used to
understand better the underlying relationships between the variables.

Results and Discussion:

The results confirm that economic complexity has a threshold impact on total
natural resources rent, oil rent, natural gas rent, and forest rent, while its effect on
mineral rent is insignificant. According to the calculated threshold levels,
economic complexity negatively impacts total natural resources rent and oil rent.
However, the impact on natural gas rent is inverted U-shaped, and on forest rent,
it is U-shaped. The average marginal impacts of economic complexity on total
natural resources rent, oil rent, natural gas rent, and forest rent are estimated at
approximately -19.09, -17.88, -1.09, and 0.01, respectively. These findings
suggest that economic complexity reduces dependence on energy sources in the
studied countries. Additionally, other results indicate that economic growth and
government spending have positive impacts on total natural resources rent, while
population density and foreign direct investment have negative impacts.
Conclusion:

This study advocates for optimizing natural resource management by emphasizing
economic complexity. The policy implications urge policymakers in MENA
countries to seize the opportunities presented by economic complexity and human
capital to protect natural resources during their development efforts. Additionally,
the threshold level of economic complexity should be carefully considered to
avoid potential negative impacts. Policy models should also account for the roles
of economic growth, population, and trade when evaluating strategies to prevent
the over-exploitation of natural resources. Increased investment in advanced
technology and innovation is essential if MENA countries aim to develop their
natural resources sustainably and reduce exploitation.

Keywords: Economic Complexity, Natural Rents, Threshold Impact,
Generalized Linear Model (GLM), MENA Countries
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