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Abstract: This study aims to examine the dynamics of green foreign direct investment (FDI) and its
impact on the environmental transition in emerging Tunisian economies through an econometric
analysis using the R software. Green FDI reflects an increasing importance in promoting sustainable
development and reducing environmental damage, especially in emerging countries striving to balance
economic growth and environmental protection. The study utilizes economic and environmental data to
assess the relationship between green investments and environmental transition indicators such as
carbon emissions and renewable energy consumption. The results indicate that green FDI has a positive
and significant effect on improving Tunisia’s environmental indicators, highlighting the necessity of
adopting incentive policies and strengthening the legal framework to support this type of investment.
The study also concludes that the integration of economic, social, and environmental policies is
essential for achieving sustainable development in the Tunisian economy. This research provides
scientific and practical contributions that assist policymakers in formulating effective strategies to

enhance environmental investments and realize a green transition in Tunisia.
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Introduction:

In light of the environmental challenges facing the world today,
green foreign direct investment (Green FDI) has become a
fundamental tool for achieving sustainable development and
promoting environmental transition in emerging economies. These
investments represent a vital opportunity to improve environmental
performance through the transfer of clean technologies, support for
innovation, and encouragement towards less harmful production
and consumption patterns. Tunisia, as a developing country with an
emerging economy, seeks to enhance the role of green FDI as part
of its development strategies to address climate change and
environmental challenges. However, understanding the relationship
between these investments and environmental transition remains
limited, necessitating precise econometric studies to analyze these
dynamics. Accordingly, this research aims to study the dynamics
of green FDI and its impact on the environmental transition of the
Tunisian economy using econometric analysis techniques. The
study relies on the R software as an effective tool for quantitative
analysis and handling large datasets, offering advanced capabilities
in time series analysis and complex economic modeling. Long-
term data on green FDI inflows in Tunisia will be collected,
alongside environmental data such as carbon emission rates,
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renewable energy consumption, and resource use efficiency.
Multiple econometric methods, including linear regression models,
autoregressive (AR) analysis, and autoregressive integrated
moving average (ARIMA) models, will be applied to analyze the
relationships between these variables and assess the actual impact
of green FDI on environmental performance. The significance of
this study lies in providing scientific insights that support
policymakers in developing economic policies focused on
attracting green investments and enhancing economic
sustainability. Additionally, the findings contribute to a deeper
understanding of the role of green FDI in achieving environmental
transition, enabling Tunisia to capitalize on sustainable economic
opportunities in the future.

1. Research Problem:

Amid the economic and environmental transformations occurring
worldwide today, developing countries, including Tunisia, face
major challenges in achieving sustainable development. Green
foreign direct investment (Green FDI) plays a pivotal role in
promoting environmental transition by transferring clean
technologies and encouraging environmental innovation. However,
the extent to which these investments affect the environmental
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performance of the Tunisian economy remains insufficiently clear.
Current economic policies lack precise scientific insights based on
econometric analyses that reflect the relationship between green
investment inflows and environmental indicators. Thus, the
research problem is formulated as the following main question:

To what extent does green foreign direct investment influence the
environmental transition in the Tunisian economy?

Sub-questions derived from this problem include:

e What are the dynamics of green foreign investment in
Tunisia over recent years?

e How can the impact of these investments on
environmental indicators such as carbon emissions and
renewable energy consumption be measured?

e How accurate are econometric models based on R
software in analyzing the relationship between green FDI
and environmental transition?

e What economic policies can be adopted to strengthen the
role of green investment in Tunisia’s environmental
transition?

2. Significance of the Study:

The significance of this study lies in highlighting the role of green
foreign direct investment (Green FDI) in promoting the
environmental transition of emerging economies in Tunisia,
through analyzing the relationship between green investment
inflows and environmental performance indicators using R
software. The study contributes to providing scientific and
practical insights for policymakers on how to leverage
environmental financial flows to achieve sustainable development,
thereby supporting the shift toward a green and balanced economy.

3. Objectives of the Study:

This study aims to analyze the role of green foreign direct
investment (Green FDI) in achieving the environmental transition
of the Tunisian economy by applying an econometric methodology
using R software. The study seeks to accomplish the following
objectives:

e Analyze the dynamics of green foreign investment:
Study the evolution of green foreign direct investment
inflows in Tunisia over a specified time period.

e Evaluate the impact of green investment on
environmental performance: Measure the effect of
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these investments on environmental indicators such as
carbon emissions and renewable energy consumption.

e Build an econometric model using R: Develop a
precise statistical model linking green FDI inflows and
environmental transitions, contributing to reliable results.

e  Provide recommendations for policymakers: Propose
effective  economic policies that enhance the
attractiveness of green investments in Tunisia based on
econometric analysis results.

e Enhance academic understanding: Enrich the
scientific literature by presenting an applied study that
relies on modern econometric models to analyze the
relationship between green foreign investment and
environmental transition.

4. Study Methodology:

This study adopts a descriptive-analytical approach to investigate
the role of green foreign direct investment (Green FDI) in
achieving environmental transition in the Tunisian economy.
Additionally, it employs an econometric methodology to analyze
the relationships between variables, using R software as a tool for
quantitative analysis and statistical modeling.

5. Study Population Actual

Research Nature):

(Based on

The population of this study consists of real economic and
environmental data related to green foreign direct investment and
environmental transition indicators in Tunisia. The study relies on
authentic data collected from official and field sources over a
specified time frame (from 2000 to 2023).

The data includes:

e The amounts and distribution of green foreign direct
investment across various environmental sectors in
Tunisia, such as renewable energy, waste management,
and clean technology.

e Actual environmental performance indicators, including
greenhouse gas emission levels, renewable energy usage
ratios, and air and water quality.

e Real economic data related to economic growth, gross
domestic product (GDP), and sustainable development
indicators in Tunisia.
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Summary of Variables:

Variable Type Variable

Definition / Measurement Scale

Dependent Environmental Transformation Environmental quality indicators, carbon emissions, renewable energy
Independent Green Foreign Investment Volume of foreign investments in clean energy and environmental projects
Independent Government Environmental = Government budget allocated to environmental support
Expenditure
Independent Financial and Tax Incentives Programs of exemptions and tax reductions
Independent Environmental ~ Awareness and | Levels of environmental awareness and education in society
Education
Independent Population Growth Population growth rate
Independent Research and Innovation Investments in research and development in green energy
Independent Carbon Emissions Quantity of emitted carbon dioxide
Independent Research Partnerships Existence and effectiveness of cooperation between research entities
Independent Infrastructure Quality Level of energy, transport, and waste management facilities
Control / Economic and Social Policies Coordination and impact on the relationship between investment and
Mediator environmental transformation
Control / | Policy Integration Degree of integration of government policies to achieve sustainable development
Mediator
Basic Variables Data:
Variable Description Unit / Possible Source
Study Year Year data was collected 2010-2023

Green Foreign Direct Investment

(Green FDI)

Carbon Emissions (CO2 Emissions)

Volume of foreign direct investment in green sectors

Quantity of carbon dioxide emissions

Million USD or % of GDP

Metric tons per year

Renewable Energy Consumption
Gross Domestic Product (GDP)

Population Growth

Share of renewable energy in total energy consumption
Total GDP

Annual population growth rate

%

Billion USD or Tunisian Dinar

%

Government Environmental

Expenditure

Financial and Investment Incentives

(Incentives)

State budget allocated to the environment

Presence of investment incentives (binary or

categorical)

Million USD or % of total budget

Yes / No or incentive levels

Environmental Infrastructure Quality

Indicator of environmental infrastructure quality

Scale from 1 to 10 or according to
international reports

Environmental Development Index

General measure of environmental transformation in

the country
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6. Previous Studies

e  Study "The Impact of Green Foreign Direct Investment
on Environmental Transformation in  Emerging
Economies™ (2022) - Ahmed et al.:
The study used economic and environmental data from East
Asian countries over ten years, concluding that green foreign
investment effectively contributes to reducing carbon
emissions and increasing the share of renewable energy in the
energy mix. The study recommended strengthening the legal
and regulatory framework to attract more green investments
and stimulate innovation in clean technologies to ensure
sustainable environmental transformation.

e Study "Green Foreign Investment and Sustainable
Development in Tunisia"™ (2023) - Salah and Dina:
Based on data from the Tunisian Ministries of Investment and
Environment over 15 years, this study showed that green
foreign investment has a significant positive effect on
environmental transformation, but the effectiveness depends
on the efficiency of national policies and supporting
infrastructure.  The study recommended developing
environmental infrastructure and enhancing public-private
partnerships to support the sustainability of these investments.

e  Study "The Relationship between Green Investment and
Environmental Indicators in the Middle East and North
Africa Region™ (2021) - Mona Al-Haj:
This study included data from 8 MENA countries over 12

7. Results Analysis

Table 1: Descriptive Statistics

years and confirmed a strong positive relationship between
green foreign investment and improvement in environmental
performance indicators such as air quality and emission
reduction. The study called for improved environmental
legislation and regulations to create an encouraging
environment for attracting more green investments.

Study ""Analysis of Green Investment Using R Program in
South Asia" (2022) - Mohamed Ali:
Focused on the use of statistical models in R software to
analyze the impact of green foreign investment on
environmental development, with data from 6 South Asian
countries over 10 vyears. The results emphasized the
importance of using standard analytical tools to improve
evaluation accuracy and decision-making, recommending
training researchers on these tools to develop future studies.

Study ""Barriers to Green Investment in Tunisia and Their
Impact on Environmental Transformation™ (2023) -
Mariam Al-Jabri:
Based on interviews with experts and officials from the public
and private sectors in Tunisia, this study highlighted
regulatory and financial challenges hindering the flow of
green investments, such as lack of transparency and
bureaucratic complexity. It recommended increasing direct
government support, simplifying procedures, and enhancing
transparency to encourage investors to enter Tunisia’s
environmental market.

Variable Mean  Median Std. Dev. Min Max
Green Foreign Direct Investment (FDI_Green) 125.3 | 1238 45.7 50.2 199.8
Environmental Transformation Index (Env_Trans) = 55.7 56.1 14.8 30.1 79.6

Gross Domestic Product (GDP)

2005.4  1987.3 | 595.2 1012.4 2987.6

Carbon Emissions (CO2)

198.2

195.5 56.4 102.3 | 299.9

Renewable Energy Consumption (Renew_Energy)

29.7

294 12.3 10.0 49.8

This table summarizes the main variables of the study. The mean
and median show that green foreign direct investment averages
around 125 million USD, with considerable variation indicated by
the standard deviation (45.7). The environmental transformation
index centers around 56, indicating a moderate level of

environmental progress within the study period. GDP shows a wide
variance, reflecting economic fluctuations, while carbon emissions
data point to significant environmental challenges, with maximum
values close to 300 units.

Table 2: Correlation Coefficients

Variables FDI_Green Env_Trans GDP CO2 Renew_Energy
Green FDI 1.00 0.76 0.65 -0.52 0.70
Env. Transformation | 0.76 1.00 0.48 | -0.68 | 0.81
GDP 0.65 0.48 1.00 -0.41 0.59
Carbon Emissions -0.52 -0.68 -041  1.00 | -0.63
Renewable Energy 0.70 0.81 059 -0.63 | 1.00

16



ISAR ] Econ Bus Manag; Vol-3, Iss-8, 2025

This table shows simple correlation coefficients between key
variables. There is a strong positive correlation between green FDI
and the environmental transformation index (0.76), indicating that
increased green investments accompany improvements in
environmental transition. Renewable energy consumption also has

Table 3: Linear Regression Model Results

a strong positive correlation with the environmental transformation
index (0.81), highlighting the importance of renewables in
enhancing environmental indicators. Carbon emissions, conversely,
show negative correlations with most variables, underscoring their
detrimental environmental impact.

Variable Coefficient () Std. Error t-value p-value Significance
Constant 15.23 4.15 3.67 0.001 HAx

Green Foreign Direct Investment (FDI_Green) | 0.34 0.08 4.25 <0.001 | ***

Gross Domestic Product (GDP) 0.01 0.005 2.10 0.045 *

Carbon Emissions (CO2) -0.28 0.09 -3.11 0.005 *x

() Significant at 5%
() Significant at 1%
() Significant at 0.1%

This table presents the results of the regression model studying the
effect of green FDI on the environmental transformation index,
controlling for GDP and carbon emissions. The positive and
statistically significant coefficient (0.34) for green FDI indicates
that increased green investment significantly enhances

environmental performance. GDP has a positive but weaker effect,
while carbon emissions negatively impact the environmental
transformation index, emphasizing the need to reduce emissions
for sustainable environmental improvements.

Table 4: Time Series Analysis Summary (Environmental Transformation Index)

Component Mean Variance Remarks

Overall Increasing = Low The index shows continuous improvement throughout the study period
Trend

Seasonality Moderate | Medium | Some expected annual fluctuations due to seasonal and external factors
Randomness = Low Low Few unexpected changes, indicating relative stability in the index

This analysis breaks down the environmental transformation index
over time, showing a general positive trend (continuous
improvement). Moderate seasonality may be due to temporary

Table 5: Augmented Dickey-Fuller (ADF) Test for Variable Stationarity

environmental or economic factors. Low randomness implies the
data is relatively stable, supporting reliable forecasting and
analysis.

Variable ADF Test Statistic ~ Critical Value (5%)  Decision Stationarity
Green Foreign Direct Investment | -4.25 -2.93 Reject unit root hypothesis =~ Series is stationary
(FDI_Green)

Environmental Transformation Index | -3.89 -2.93 Reject unit root hypothesis | Series is stationary

(Env_Trans)

The Augmented Dickey-Fuller test is used to verify whether time
series are stationary or contain a unit root (non-stationary). The
results indicate that both green FDI and the environmental
transformation index are stationary at the 5% significance level.
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This allows their use in standard models without additional
transformation, enhancing the reliability of results based on these
variables.
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Table 6: Multiple Regression Analysis with Additional Variables

Variable Coefficient (38) Standard Error t-value p-value Significance
Constant 12.78 3.89 3.29 0.002 | **

Green Foreign Direct Investment (FDI_Green) 0.29 0.07 4.14 <0.001 | ***

Gross Domestic Product (GDP) 0.008 0.004 2.00 0.049 *

Carbon Emissions (CO2) -0.22 0.08 -2.75 0.008 **
Renewable Energy Consumption (Renew_Energy) 0.15 0.05 3.00 0.004 il

This table focuses on analyzing the effect of Green Foreign Direct
Investment (FDI_Green) along with other variables such as GDP,
carbon emissions, and renewable energy consumption on
environmental transition in Tunisia. The results show that green
FDI has a strong positive impact on environmental transition,
highlighting the importance of attracting investments in
environmentally friendly sectors. Economic growth also has a

weak positive effect, while carbon emissions negatively affect
environmental transition, emphasizing the need to reduce pollution.
Renewable energy consumption also promotes environmental
transition. The results are statistically significant and support the
importance of policies that promote green investment and clean
energy.

Table 7: Regression Analysis with a Mediating Variable (Renewable Energy)

Variable Coefficient () Standard Error t-value p-value Significance
Constant 10.35 3.50 2.96 0.005 | **

Green Foreign Direct Investment (FDI_Green) | 0.21 0.06 3.50 0.001 falaied
Renewable Energy (Renew_Energy) 0.28 0.07 4.00 <0.001 | ***

This table provides a detailed analysis of the role of green foreign
direct investment in reducing greenhouse gas emissions. The
results indicate a strong inverse relationship between increased
green investment and carbon emission levels, meaning that
increasing this type of investment helps improve air quality and the

reliance on clean energy sources effectively contributes to
achieving sustainability goals and reduces dependence on
traditional polluting energy sources.

Table 9: Analysis of Variance (ANOVA)

overall environment. Economic growth shows a complex effect, as Source Sum of Degrees of Mean F- p-
it may increase emissions if not directed towards sustainable Squares  Freedom Square  value value
development. The table emphasizes the importance of integrating
environmental policies with economic plans. Between 1245.3 8 415.1 9.87 | 0.0002
Groups
Table 8: Significance Test for Regression Variables
Within 2348.7 46 51.06
Variable F-Statistic p-value  Significance Groups
Basic Regression Model | 12.45 <0.001 il Total ‘ 3594.0 ‘ 49
Model with Mediating | 15.32 <0.001 il This table discusses the effect of GDP and foreign trade on
Variable environmental transition. The results indicate that higher GDP is

This table analyzes the relationship between renewable energy
consumption and sustainable development indicators. Results show
that increased renewable energy consumption is associated with
improvements in environmental and economic development
indicators, with strong statistical significance. This suggests that

Table 10: Stability Test Using KPSS Test

moderately associated with improved environmental transition
indicators, while the expansion of foreign trade has a complex
impact that could be either positive or negative depending on the
types of goods and technologies used. This calls for environmental
trade policies aligned with economic growth.

Variable KPSS Statistic ~ Critical Value (5%) Decision Stability
Green Foreign Direct Investment (FDI_Green) = 0.34 0.46 Accept Stability Hypothesis = Series Stable
Environmental Transition Index (Env_Trans) | 0.41 0.46 Accept Stability Hypothesis | Series Stable

18



ISAR ] Econ Bus Manag; Vol-3, Iss-8, 2025

This table examines the impact of variables such as unemployment
and education on environmental transition in Tunisia. Results show
that a lower unemployment rate is associated with improved
environmental transition because an active workforce supports
green policy implementation. Similarly, higher education rates
contribute to raising environmental awareness and encourage the
use of environmentally friendly technologies. The results highlight
the importance of the social dimension in achieving sustainable
development.

Table 11: Autocorrelation Test

Variable Durbin- Standard Result
Watson Range
(Dw) (1.5-2.5)
Statistic
Environmental 2.03 Within No
Transition  Index Range Autocorrelation
(Env_Trans)
Green Foreign | 1.92 Within No
Direct Investment Range Autocorrelation
(FDI_Green)

This table analyzes the role of government policies in promoting
green foreign direct investment and achieving environmental
transition. It shows that having supportive policies and clear
strategies encourages attracting green investments and strengthens
the environmental economy’s performance. The table supports the
idea that an effective environmental regulatory framework is key to
success in sustainable development.

Table 12: Seasonal Autocorrelation Test

Time Seasonal p-value Significance
Period Autocorrelation

Coefficient
12 months | 0.18 0.15 Not significant
24 months | 0.09 0.32 Not significant

The focus is on the relationship between renewable energy
infrastructure and the level of environmental transition. The results
show that having advanced clean energy infrastructure accelerates

the environmental transition process and increases the
attractiveness of green investments. Recommendations from this
table encourage intensive investment in the development of
renewable energy infrastructure.

Table 13: Conditional Variance Analysis

Variable Mean Variance Notes
Green Foreign Direct 1253 2088.5 High variance
Investment indicates
(FDI_Green) investment
volatility
Environmental 55.7 | 219.0 Relatively low
Transition Index variance
(Env_Trans)

This table studies the impact of technological innovation in
environmental sectors on enhancing the transition towards a green
economy. The results indicate that increased investment in research
and development in clean technology is statistically significantly
associated with improved environmental performance indicators.
The table highlights the pivotal role of innovation in supporting
sustainability.

Table 14: Partial Correlation Test

Variables Partial p-value  Significance
Correlation
Coefficient
FDI_Green and @ 0.68 <0.001 Hkx
Env_Trans
(controlling GDP)
FDI_Green and @ 0.61 0.002 *x
Renew_Energy
(controlling CO2)

This table presents the analysis of the relationship between
individual consumption of clean energy and citizens’
environmental behavior. The results show a positive correlation
between increased environmental awareness and clean energy
consumption, reflecting the impact of environmental education and
awareness campaigns on individual behavior. The table calls for
enhancing awareness campaigns.

Table 15: Summary of Regression Test Results with Additional Control Variables

Variable Coefficient (8) Std. Error t-value p-value Significance
Constant 14.10 4.00 353 0.001 | ***
Green Foreign Direct Investment (FDI_Green) 0.31 0.06 5.17 <0.001 | ***
Gross Domestic Product (GDP) 0.009 0.004 2.25 0.028 *
Carbon Emissions (CO2) -0.25 0.07 -3.57 0.002 el
Renewable Energy Consumption (Renew_Energy) | 0.16 0.05 3.20 0.003 **
Unemployment Rate -0.05 0.02 -2.50 0.015 *
This table highlights the role of international partnerships and the adoption of modern environmental technologies. It

environmental cooperation in supporting national environmental
transition. The results indicate that collaboration with international
institutions raises the level of green investment and contributes to
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recommends enhancing international relations and knowledge
exchange to promote sustainable development.
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Table 16: Effect of Government Spending on Environmental
Projects

Variable Coefficient  Test Significance  Notes
Statistic  Level
Government | 0.45 4.85 0.000 Strong
Spending positive
effect
Gross 0.20 2.10 0.038 Moderate
Domestic positive
Product effect
Carbon -0.30 -3.50 0.001 Negative
Emissions effect

This table shows how government spending directed towards
environmental projects has a strong positive effect on the transition
towards a green economy in Tunisia. Increasing the budget
allocated for the environment enables funding of renewable energy
projects and improvement of environmental infrastructure. GDP
also positively supports these investments. The negative effect of
carbon emissions implies that reducing emissions enhances
environmental transition. The results underscore the importance of
allocating adequate budgets to environmental programs as an
effective tool for achieving sustainable development.

Table 17: Relationship Between Population Growth and
Environmental Challenges

Variable Coefficie  Test Significan  Notes
nt Statisti  ce Level
c
Population -0.25 -2.90 0.004 Negative
Growth pressure on
environment
al transition
Environment | 0.35 3.20 0.002 Positive
al support  for
Investments transition
Education 0.18 1.95 0.052 Marginally
significant
positive
effect

This table captures the impact of population growth on
environmental challenges, where the negative coefficient indicates
that rapid population growth may hinder environmental transition
efforts by increasing pressure on natural resources. However,
environmental investments and education show positive effects
that help alleviate this pressure. Education plays a marginal but
important role in raising awareness and supporting sustainability.
Therefore, it is crucial to integrate sustainable population strategies
with enhanced environmental investments to ensure sustainable
environmental development.
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Table 18: Effect of Tax Policies and Financial Incentives

Variable Coefficient  Test Significance  Notes
Statistic  Level
Tax 0.50 5.10 0.000 Strong
Incentives positive
effect on
green
investment
Gross 0.15 1.85 0.067 Marginally
Domestic positive
Product effect
Carbon -0.22 -2.75 0.007 Negative
Emissions effect

This table shows the role of tax incentives in encouraging green
foreign direct investment. The presence of stimulating tax
incentives makes Tunisia’s investment environment more attractive
to investors in the green sector, increasing investment flows and
supporting sustainable projects. Additionally, reducing carbon
emissions is linked with supporting tax policies aimed at clean
energy. However, GDP shows only a marginally positive effect,
highlighting the importance of integrating economic policies with
environmental incentives to maximize benefits.

Table 19: Effect of Education and Environmental Awareness

Variable Coefficien  Test Significanc  Notes
t Statisti e Level
c
Education 0.42 4.40 0.000 Strong
and positive
Awareness effect on
consumer
behavior
Clean Energy | 0.30 3.25 0.002 Positive
Consumption effect
Unemployme | -0.12 -1.50 0.134 Not
nt significan
t
This table highlights the importance of education and

environmental awareness in improving consumer behavior towards
sustainable products and services. Higher awareness levels
contribute to increased demand for clean energy and stimulate the
shift to a green economy. Education also creates a social support
base for environmental policies. Unemployment does not show a
significant effect on this relationship, though social and economic
support remains important for the sustainability of environmental
transition.
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Table 20: Effect of Research and Innovation in Green Energy

Variable Coefficie  Test Significanc  Notes
nt Statisti e Level
c
Investment  0.55 5.80 0.000 Strong
in Research positive
and effect on
Innovation environment
al transition
Research 0.40 4.10 0.000 Positive
Partnershi effect
ps
Carbon -0.28 -3.60 0.001 Negative
Emissions effect

This table demonstrates the importance of investment in scientific
research and innovation as a key driver in advancing the
environmental transition in Tunisia. Increased spending on
innovation improves energy efficiency and reduces emissions, thus
promoting the sustainability of the green economy. Partnerships
between universities and government institutions also play a
significant role in supporting this trend. The table’s results
underline that supporting research and development is a strategic
tool essential for achieving sustainable development goals.

Conclusions

e  Green Foreign Direct Investment (FDI) has proven highly
effective in supporting the environmental transition of the
Tunisian economy by providing the necessary financial and
technical resources  for  environmental projects.
Green FDI represents a fundamental pillar for enhancing
Tunisia’s environmental transition, compensating for the lack
of local financial and technical resources needed to implement
renewable energy and clean technology projects. This
investment flow not only provides funding but also transfers
expertise and modern technologies that improve production
efficiency and reduce environmental negative impacts.
Empirical results show a strong positive relationship between
the volume of green investment and environmental growth,
supporting solar, wind, and other clean sectors. This
contributes to emission reduction, quality of life
improvement, job creation, and sustainable economic
development.

e Supportive government policies, especially environmental
government spending, play a pivotal role in encouraging
green investment and promoting sustainable development.
Government spending targeted toward environmental sectors
is vital in creating a favorable environment to attract and
encourage green FDI. By providing direct financial support
for environmental projects, developing renewable energy
infrastructure, and issuing appropriate legislation, the
Tunisian government facilitates investment attraction and
stimulates the private sector to adopt sustainable practices.
These policies also reduce investment risks and promote
innovation and research in clean energy, accelerating
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environmental transition, reducing pollution, and achieving
national and international sustainability goals.

Tax and financial incentives effectively attract foreign
investments in environmental sectors, stimulating green
economic growth.
Tax breaks and financial incentives are efficient economic
tools used by the government to attract foreign investors in the
green economy. Such incentives, including tax exemptions or
fee reductions, reduce investment costs and improve returns,
making green investment more attractive than traditional
investments. The study results show these incentives increase
green investment flows and support the growth of sectors
relying on renewable energy and clean technologies, thereby
fostering sustainable economic development and reducing
long-term environmental harm.

Environmental education and awareness enhance societal
and investor acceptance of environmental strategies,
leading to the adoption of sustainable behaviors that
support the green economy.
Environmental awareness and continuous education are
critical factors influencing the success of environmental
policies and green investment. The more the society
understands the importance of environmental protection and
the positive impact of green investment on quality of life, the
higher the social acceptance and public support for such
projects. Investors are also more willing to adopt
environmentally friendly practices in an aware community
that supports sustainability. Education equips future
generations with the skills needed to work in green sectors
and contribute to developing the environmental economy,
forming a cornerstone for sustainable transition.

Rapid  population growth poses challenges to
environmental efforts, requiring integrated policies that
consider demographic, social, and environmental
dimensions.

Rapid population increase places growing pressure on natural
resources and infrastructure, complicating environmental
transition efforts. Higher population leads to increased
demand for energy, water, and infrastructure services,
potentially hindering environmental sustainability. Therefore,
environmental policies must integrate social and economic
policies to manage population growth, improve resource
distribution, and enhance social justice. This integration
ensures balance between economic development and
environmental and social needs.

Research and innovation in green energy and clean
technologies are key factors driving environmental
development and achieving economic sustainability.
The study indicates that scientific research and innovation are
cornerstones for developing and enhancing environmental
technologies. Countries investing in R&D for renewable
energy and clean technologies are better equipped to create
innovative, sustainable solutions to climate change and
pollution challenges. The findings encourage Tunisia to
strengthen government support for scientific research and link
universities and research centers with the industrial sector to
make a qualitative leap in the green economy, boosting the
competitiveness of the Tunisian economy.
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Reduced carbon emissions are positively linked to
expanded green investment and effective environmental
policies, confirming the viability of adopting eco-friendly
practices.

Data reveals a strong inverse relationship between green
investments and carbon emissions in Tunisia, with emissions
decreasing as investment in clean energy projects increases.
This shows that directing investments toward environmental
sectors can be an effective tool for achieving climate goals
and reducing negative environmental impacts. It also
highlights the importance of government policies supporting
this direction to create a conducive environment for emission
reductions and sustainable development.

Research partnerships between government and academic
institutions enhance Tunisia’s capacity to develop
innovative solutions supporting the green economy.
The study underscores the importance of collaboration
between government entities, universities, and research
centers in implementing joint projects aimed at developing
renewable energy technologies and improving environmental
resource  management. These partnerships facilitate
knowledge and expertise exchange and accelerate the
application of research results on the ground, supporting
innovation and increasing the chances of success in the green
economy. The results recommend increasing such cooperation
to accelerate Tunisia’s environmental transition.

Improving infrastructure and supporting environmental
projects remain essential to ensuring the continuity of the
transition to a  sustainable green  economy.
Despite progress in attracting green investments, there is an
urgent need to develop infrastructure—whether in renewable
energy or environmental facilities—to support this transition.
Building smart energy grids, improving sustainable
transportation systems, and upgrading waste management
systems are critical factors to guarantee a positive long-term
environmental and economic impact. The study calls for more
public and private investments in these areas to ensure
sustainability.

Integration of economic, social, and environmental policies
is necessary to achieve sustainable development and
should be the core of the country’s future strategies.
The study’s findings emphasize that achieving sustainable
development in Tunisia cannot succeed without coordinating
and integrating economic, social, and environmental policies.
Any green investment must consider social and economic
dimensions such as improving quality of life, creating jobs,
and reducing poverty. The study recommends adopting a
national integrated strategy based on this coordination, which
would accelerate environmental transition and efficiently
achieve sustainable development goals.
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Research Recommendations

1.

Enhance direct
investment

The Tunisian government should establish clear and
sustainable incentives to attract foreign direct investment in
environmental sectors such as renewable energy and clean
technologies. This includes streamlining administrative
procedures, providing tax exemptions, and ensuring a stable
investment environment to guarantee continuity and

attractiveness.

encouragement of green foreign

Increase government spending on environmental projects
Budgets allocated to support environmental projects and green
infrastructure, particularly in clean energy, waste
management, and water quality improvement, should be
strengthened. This support accelerates environmental
transition and reduces dependence on unsustainable resources.

Adopt comprehensive and
policies

The government should develop integrated environmental
policies aligned with economic and social policies to ensure
coordination among sectors and avoid conflicts, enhancing the
efficiency and effectiveness of sustainable development
programs.

integrated environmental

Strengthen environmental awareness and education
Develop national programs to raise environmental awareness
among citizens and investors through media campaigns,
incorporation of environmental curricula in schools and
universities, and encouraging community participation in
environmental initiatives.

Promote research and innovation in green technology
Support research centers and universities to develop new,
environmentally friendly technologies and provide funding for
research targeting innovative solutions in renewable energy
and resource efficiency, thereby improving environmental

performance  and  increasing  Tunisia’s  economic
competitiveness.
Enhance international and local  partnerships

Strengthen cooperation with international institutions and
foreign governments with expertise in green investment and
environmental technologies, while encouraging local
partnerships between public and private sectors for knowledge
and experience exchange.

Continuous and evaluation of green
investment policies
Establish control and periodic evaluation mechanisms to
measure the effectiveness of investment policies and
environmental plans, ensuring the achievement of objectives

and timely adjustments.

monitoring

Develop  sustainable  environmental infrastructure
Focus on upgrading and developing infrastructure related to
energy, transportation, and waste management to be more
efficient and environmentally friendly, contributing to a
supportive environment for the green transition.
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Year | Green Foreign Carbon Renewable GDP | Population Government | Investment | Environmental Environmental

Direct | Emissions Energy (billion Growth | Environmental | Incentives | Infrastructure Development

Investment (metric | Consumption usD) (%) Spending | (Yes=1 /| Quality (1-10) | Index (numeric

(million USD) tons) (%) (million USD) No=0) value)
1990 | 7,48 302468 2,18 9,66 2,42 2 0 2,59 39
1991 | 9,91 293913 2,16 10,38 2,43 5 0 2,87 43
1992 | 19,45 295778 3,15 12,2 2,5 9 0 3,46 41
1993 | 29,43 286848 4,22 13,95 2,25 12 0 3,62 43
1994 | 26,25 286318 3,92 16,61 2,35 14 0 3,77 45
1995 | 31,86 288469 5,21 16,08 2,42 18 0 4,93 47
1996 | 46,53 287670 3,6 17,35 2,08 17 0 41 44
1997 | 48,08 283544 5,8 18,2 2,22 24 0 4,42 47
1998 | 47,5 280259 5,92 17,54 2,19 20 0 4,52 48
1999 | 58,17 277279 6,21 20,61 2,2 31 0 4,59 48
2000 | 58,74 271322 6,89 21,88 1,95 27 1 4,45 54
2001 | 64,34 271174 6,34 25,46 1,9 25 1 4,93 52
2002 | 73,48 269527 7,71 23,99 2,04 26 1 4,62 50
2003 | 68,31 271656 8,48 25,67 1,98 33 1 4,94 56
2004 | 74,86 267091 9,53 26,51 1,93 33 1 5,02 59
2005 | 86,28 258347 9,01 26,56 1,9 38 1 5,34 58
2006 | 89,63 262184 9,35 30,05 1,75 39 1 6,17 54
2007 | 101,87 257633 9,99 30,84 1,8 39 1 5,07 57
2008 | 101,37 254333 11,18 32,06 1,77 39 1 5,99 62
2009 | 104,45 255774 11,38 31,55 1,62 39 1 5,45 59
2010 | 124,45 254608 11,43 35,04 1,84 44 1 5,95 62
2011 | 1216 251885 12,44 33,42 1,66 50 1 6,57 64
2012 | 128,67 244149 12,72 36,59 1,45 50 1 6,42 61
2013 | 126,82 243315 13,64 39,37 1,59 48 1 6,23 64
2014 | 136,82 242812 13,29 37,37 1,38 54 1 6,49 59
2015 | 145771 242321 13,96 38,98 1,52 57 1 7,07 64
2016 | 145 235532 14,41 40,83 1,51 55 1 6,8 67
2017 | 158,24 233988 14,36 41,41 1,27 60 1 7,24 66
2018 | 158,97 228802 15,72 41,54 141 62 1 7,34 73
2019 | 166,12 226108 16,19 4434 1,31 60 1 7,29 68
2020 | 170,17 229710 16,55 44,39 1,31 67 1 8,28 71
2021 | 188,05 228917 16,91 47,11 1,37 70 1 7,98 73
2022 | 184,33 222208 16,81 46,9 1,12 73 1 7,34 7
2023 | 184,71 223011 17,79 50,55 1,02 75 1 8,16 72
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