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This project paper scrutinizes the impact of clean energy inclusion, environmental deterioration, and technological innovation on foreign direct investment (FDI) inflows to achieve Sustainable Development Goal 7 (SDG-7). It finds complex relationships between the variables, like renewable energy consumption, revealing a pre-eminently positive influence on FDI inflows. Secondly, carbon dioxide (CO2) emissions have a bidirectional connection and indicate that high emissions perhaps deter investment in the long run. Finally, technological innovation exhibits powerful aptitudes & capabilities innovation to attract more foreign investors in host countries, positively influencing FDI. This research uses diverse econometric techniques, including cross-sectional dependency tests, panel cointegration tests, and cross-sectional autoregressive distributed lag (CS-ARDL) models from multiple countries. However, other factors are interconnected with these elements, emphasizing the need to incorporate strategies that encourage alleviating environmental degradation, accepting clean energy, and promoting technological development to attract foreign direct investment. This research boosts the knowledge of how the elements cooperate with SDG-7, as they contribute valuable information to the policymakers & investors as they work for sustainable economic advancement. This report provides policy recommendations highlighting green investments, reducing environmental effects, emissions controls, technology transfer, and innovation to gain sustainable development goals (SDG-7).
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[bookmark: _Toc182049886]CHAPTER 01: INTRODUCTION 

1.1 [bookmark: _Toc182049887]Background of the Study
Due to the economic changes & prosperity around the world, many nations face a lack of investments, which may lead to new exuberance for native developments. For this reason, policymakers have found that FDI is the epitome of sources that may bring the highest development for a country. Foreign Direct Investment (FDI) contributes to developing countries’ economic growth, creating job facilities and technology adaptation, enlarging worldwide interconnectedness. It acts as a catalyst for growth & boosts economies' long-run enrichment by adopting supreme technology and creativity into host countries. Also, foreign exchange rate stability, socioeconomic development, and integration into the global value chain come from establishing FDI. A significant benefit of FDI is the creation of jobs Wan (2010). FDI has dramatically risen as an international capital transfer over the past ten years. Global FDI flows expanded their control over productive assets and almost quadrupled between 1980 and 1990. FDI has grown as the top pick source of net foreign borrowings for the United States & Japan, respectively, and in recent decades, FDI has significantly increased in Europe Froot (2008).     
Foreign Direct Investment (FDI) metamorphoses underdeveloped areas into industrial hubs. In South Asia, garment factories are reaching the top level. However, these manufacturing clothing industries need constant accessories to complete the products. The flow of capital is beneficial for countries with limited domestic resources and & also confined chances to increase funds in international financial markets. Also, FDI breaks the domestic monopolies & competitive environment by entering foreign establishments into the local marketplace. The literature Scott-Kennel (2004) studies that FDI significantly positively impacts the development of neighboring firms. This can help by contributing managerial skills, knowledge transfers, and access to new technical things. To get elevated production, innovations & sustainable competitive advantages, these spillover effects among surrounding businesses can give valuable results. 
The study of Cantwell and Bellak (1998) emphasizes that FDI is complicated in perceiving the level of multinationality of an economy’s output. They use the perpetual inventory model (PIM) to evaluate FDI at alternate prices. They also elaborate on the disparities in FDI data, especially in “old” (like the US & UK) investor countries & “young” (like Japan, etc) investor countries. In developing countries, a study highlights that FDI positively affects agricultural exports and boosts developing nations’ capacity to sell agricultural products abroad. This brings short-term and long-term sustainable benefits Kastratović (2024). In Kosovo, this research by (Ahmeti and Kukaj 2016) investigated the fact that FDI is a dynamic source of economic growth for a nation to develop. Two things can be essential for them: more capital & resources and knowledge transfer, which also creates integration into the global economy. 
The study conducted by China Wei (1996) includes two factors: (i) whether China has obtained “enough” FDI from a significant source and (ii) FDI’s contribution to the economy's fastest growth. Foreign Direct Investment (FDI) benefits developing countries by allowing them to acquire access to new technologies & expertise from international companies, try to make well-establishment production & trade connections internationally & so on. In this literature, Lall and Narula (2004) highlight that FDI remains significant while how it affects development has evolved. There are more variants of types of FDI, each offering different advantages. This article presents & examines these developments and how developing countries efficiently use FDI to progress in a globalized post-WTO world. However, it indicates that “soft” policy solutions could work better in this new environment. The significance of Foreign Direct Investment in the world economy cannot be underestimated Bekmurodova (2020). Thus, FDI also boosts host countries to spread their public services & infrastructure. By providing essential capital, FDI enhances economic development, and this valuable capital can be used to develop infrastructure, finance new businesses, and expand existing industries to promote well-establishment economic growth. This higher progression of investment also generates employment opportunities in the host countries. In today's era, accelerating a nation’s economic growth is paramount. 
Many factors influence foreign direct investment (FDI); we will look at some factors influencing FDI more or less. Foreign direct investment (FDI) is crucial for developing a nation from ancient to modern economy. There are different facts. Some companies might focus on labor costs; however, other industries may focus on large-scale markets or workforce. Several factors are influencing foreign direct investment & those are given below -  
Knowledge/Experience about Foreign Markets, which is better knowledge about the host country’s culture, tactics of businesses, and policies, can effectively lower costs. Also, a wider spread of expertise & experience in sector-specific markets are more likely to invest further. Secondly, firm Size has the large MNCs size affects FDI because they have the potential to take advantage of economies of scale & scope and also make investments in the technology side. In other literature, Liu (2009) explained the importance of firm size in two ways: (1) large MNCs are capable of playing one local resource owner against another; (2) strong negotiating powers make the MNCs better at dealing with political issues & the desired thing. Concurrently, technology capabilities have the most crucial impact, and according to the literature, companies with superior technology will earn less from access to competitors' technology. In contrast, companies with less advanced technologies will gain more.  Fourthly, labor skills are critical to attract foreign direct investment (FDI), as skilled labor can produce quality in the organization. The developing countries like India, Bangladesh, Vietnam, Sri Lanka, and Thailand, people have the workforce. India has a massive population & good communication skills & the IT industry is growing massively, with around 5.4 Million people as of March 2023; in China, they have technical expertise; in Bangladesh, they have a garments manufacturing industry. According to (BGMEA) about 4.22 Million Haque, Rafi et al. (2023) work in the garments industry. Overall, foreign countries look for these skills to invest more in profitable sectors in developing nations to benefit both. Another one is market size; to invest in the host country, investors look at GDP per capita in ascertaining the FDI inflow found by Nigh (1985) of 24 countries. The larger markets also grant foreign organizations to expand & opportunity. The study of Petrović-Ranđelović, jankovic-milic et al. (2017) shows that market size influence, as well as market growth and population size, had a positive effect, while trade openness negatively impacted foreign direct investment inflow in the six countries of the Western Balkans region (Republic of Albania, Bosnia and Herzegovina, Montenegro, Republic of Kosovo, Republic of North Macedonia, and Republic of Serbia). Also, infrastructure has two reasons to attract foreign direct investment, which were invented by Shatz and Venables (2000); they are categorized as Horizontal & Vertical. Firstly, infrastructure allows for lowering in tax, transportation costs & ingress into new markets, and vertically; it also reduces the production costs for the creation of goods, and it raises the level of profit maximization. A good infrastructure can ensure on-time delivery of products & smooth supply chain. With other things constant, multinational companies prefer nations with well-established infrastructure so that they can take advantage to make the best use of imported paraphernalia & types of equipment. The potential infrastructure allows for proficient transportation of goods & also communication, making a location more striking for foreign companies in China Cheng and Kwan (2000). This is another factor, which is the raw material that can foreign organizations look for available necessary resources & raw materials to tempt investment because adequate labor, raw materials, and good infrastructure can make a business successful. In developing nations, South Asian countries have enough leather as raw material to have robust and reputable leather businesses. It equates to the postcolonial exploitation of cheap labor and raw resources Haudi, Wijoyo et al. (2020).
However, some negative impacts can be harmful to a nation. The FDI also won’t look for investment because of these significant factors. Likewise,  
First, a good infrastructure brings more significant benefits to a developed country. There could be very infrequent scenarios where specific infrastructure projects have impacts negatively on the environment & social consequences that impede foreign investments. Secondly, economic stability plays a noteworthy role in attracting FDI. Foreign investors look into inflation rates, exchange rates, government budgeting, and interest rates of developing nations. Investors' confidence could be gained if the macroeconomic stability remains constant or doesn’t fluctuate long. It will discourage savings and dampen all private, domestic & international investments that have been seen as low FDI in many Caribbean, Latin America, African & Pacific countries as they had the loss of monetary control of reinless inflation Morrissey and Udomkerdmongkol (2008). Another is political stability; political disequilibrium can pulverize an economy. If there is political upheaval, then no business can be successful. The importance of political stability plays the main factor in promoting the global FDI of the host nation. The literature Okara (2023) highlights the potential economic benefits of FDI, particularly greenfield investment, which might contribute to socio-political stability in developing countries. Also, Kim (2010) exposed a crucial thing: the impact of political stability on foreign direct investment is a double-edged sword. However, strong democracies exhort local outflows, and while instability can attract some foreign investors, obsessive instability discourages the rest of them. There is a risk of exchange rate risk, which is fluctuation, that can dominate profitability for foreign investors, meaning the home country. Other crucial issues are tax, VAT, and other government duties. Large industries prefer lower tax facilities when doing worldwide business; their large volume of products is exported and imported internationally. Underdeveloped and developing countries offer some peculiarities like lower tariffs, tax demobilization, and other benefits. If we look into India, it's becoming an investment hub for many multinational companies because of its economic development, growth, and prosperity. However, these influential factors are significant regarding doing business and foreign investments. These factors positively attract foreign investors to invest in host countries, considering other trivial aspects of the economy to profit both home and host country.
[bookmark: _Toc182049888]1.2 Motivation of the Study 
Renewable energy consumption, carbon emissions & technological innovations are closely linked with advancements in foreign direct investment influences for sustainable development goals (SDG-7). Nations with the promise of sustainable growth, market advantages & alignment into the international market would be more supportive of the help of foreign direct investment.  That’s why a nation must prioritize renewable energy development, as much as the reduction of carbon dioxide, & improve technical innovations to offer a superb environment. To attract foreign businesses in the renewable energy sector, a country must expand its energy sources like solar panels, wind turbines, bioenergy, hydroelectric, etc., which can attract FDI in manufacturing & related services. Importing renewable energy accessories contains high expenses, & sometimes it can get worse due to environmental issues, so it must diversify the energy sources, reduce reliance on imported fuels & many more steps. However, strong government regulations & exuberance to support renewable energy can make a country more attractive for foreign direct investments. The potential utmost uses of renewable energy technologies can be applied to the international energy market; though it's still quite expensive, it will result positively. 
Another term is carbon emissions, a vast dimensional environmental and climate change issue. Many countries rely on fossil fuels or generate massive emissions, which might make operating in nations with strict regulations to lower carbon emissions difficult. Multinational corporations can provide greener technologies and pollution monitoring, leading to a reduction in carbon emissions. Also, they face pressure from their home countries to adhere to superior environmental standards even if the host countries have remiss legislation. To maintain sustainability in the environment, some strong policies must be brought by the policymakers.
Furthermore, technological innovation is influential in forming the dynamics of FDI; the relationship between foreign direct investment and technological innovation is multifarious. Technological innovation embellishes the effectiveness, affordability, and attainability of domestic firms of foreign technologies. The influx of these technologies can inspire domestic innovation by promising local industries to accelerate and upgrade their technological abilities. This procedure can result in productivity, trade openness, and economic development.  Developing nations benefit from the advanced technology transfer using foreign direct investment that can help span the gap of technology between developing nations & developed economies. There is a threshold effect where foreign direct investment positively influences this when local innovations are in miserable condition. Determining potential, management, magnitude of knowledge dissemination, transfer of technologies, and productivity betterment can influence spillover effects. Technological facts can change the control of spillover effects by reinforcing forward or backward connections and increasing or decreasing the gap between industries. Technological innovations are needed for the country’s economic growth, especially in technologically intensive sectors, energy sectors like renewable energy consumption, textile & chemical industries & many more. Foreign direct investment & technological innovation are interdependent factors that influence both in complex paths. Effective policies with sustainable innovation are essential for economic development.
[bookmark: _Toc182049889]1.3 Objective of the Study
This research paper investigates the impacts of renewable energy consumption, carbon dioxide (CO2) emissions, and technological innovation on foreign direct investment (FDI). The specific objectives of the study are as follows: 
· Understand the Impact of Renewable Energy Consumption: This study intends to explore the connections between FDI and REC, focusing on renewable energy's ecological advantages and how much REC helps reduce CO2 emissions. REC is significant in alleviating the environmental influence of economic development. 
· Examine the Connection Between CO2 Emissions and FDI: This study aims to investigate the diverse connections between these two, and it involves several things. Host nations with low CO2 emissions experience a change in FDI towards ecologically well-served sectors or strong environmental rules for FDI. Additionally, this shows that nations with lower CO2 emissions are more attractive to environmentally aware investors. 
· Analyze the Role of Technological Innovation: The study aims to investigate the effects of technological innovation on FDI in the renewable energy sector. Because for more FDI, the technical mechanism plays a vital role in attracting. Examining how much technical innovation makes us more efficient, reliable, and cost-effective to enhance more FDI.  
[bookmark: _Toc182049890]1.4 Summary of the Study 
This research represents an extensive study of the role of clean energy inclusion, reduction of environmental degradation, and fostering technological innovation in the inflows of foreign direct investment (FDI), focusing on sustainable development goals (SDG-7). In addition to these variables, other factors influence FDI, such as economic growth, financial development, technology transfer, job creation, infrastructure, market size, etc. This engages several econometric techniques to overcome all the challenges. The research plays a conducive role in probing the interconnection between renewable energy consumption (REC), carbon dioxide (CO2) emissions, and technological innovation (TI) and their policy implications for clean energy, carbon emissions reduction for economic development, and sustainability to attract more foreign direct investment (FDI) inflows. For the role of innovation in economic attraction, substantial facilities in countries will get more foreign investors. This research stresses the need for extensive policies that simultaneously encourage sustainable FDI, foster technological advancements, promote clean energy as much as possible, and mitigate environmental deterioration. The findings provide invaluable perceptions for investors & policymakers in chasing sustainable economic growth in contributing the factors to interact with the context of SDG-7. This gives an extensive analysis of the dynamics between these principle factors, contributing to a broader address on sustainable economy. 
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[bookmark: _Toc182049892]2.1 Renewable Energy Consumption  and FDI 
Renewable energy offers a variety of amenities, including a free energy source. This industry is propagation massively, so the number of jobs being originated to design & implement future renewable energy solutions. About 6 billion people of the global population depend on fossil fuels from other countries, making them vulnerable to geopolitical collisions. Fossil fuels comprise more than 75% of greenhouse gas emissions worldwide and approximately 90% of carbon emissions; fossil fuels like coal, oil, gas, etc., are the most significant contributors to climate change. For sustainable development, these things should be mitigate as soon as possible. The International Renewable Energy Agency (IRENA) estimates that about 90% of the world’s electricity should come from renewable energy by 2050. Also, the enormous advantage of renewable energy is that an influential portion of it is considered green and clean energy. These are not the only ones that grant environmental advantages. Nuclear power generates very low carbon dioxide but is also a zero-carbon energy source. To generate renewable energy, one must toilette the earth's wind, sun, and heat, all profuse & broadly distributed elements of nature, to produce electricity. Compared to conventional sources of electricity, renewable energy significantly reduces the level of carbon dioxide emissions.  
The existing literature has found a positive link between FDI and renewable energy. According to the study Doytch and Narayan (2016), FDI can increase the use of renewable energy and indicate a move toward clean energy sources.  Also, the study of Khandker, Amin et al. (2018) discovers a positive relationship between FDI & renewable energy. This literature expresses that Bangladesh has performed marvelously for stable economic growth and achieving millennium developments. Since 1980, Bangladesh has experienced a fast increase in FDI inflow with cheap labor and stable economic conditions through the neoclassical model. The study was conducted in Bangladesh, and they found that long-run connections have occurred; thus, FDI influences renewable energy uses more & more. Appealing more FDI could favor developing investment in the renewable energy sector. This study Shahbaz, Sinha et al. (2022) exposed many elements that affect a country’s usage of renewable energy & the study examined data collected in almost  20-year years from 39 nations. FDI & financial development are linked to enhancing the use of renewable energy, also considering a composition effect negatively over time. This literature Tan and Uprasen (2022), expresses both positive & negative sides, as strong environmental regulations can promote REC and low-rigidity environmental legislation can reduce REC with the help of foreign direct investment (FDI). Stricter legislation can benefit REC's progress, while weak legislation can lead to FDI. In Southeast Asia, FDI positively impacts renewable energy consumption Mai (2023). To examine Marton and Hagert (2017), it explore FDI and renewable energy consumption relationship in the middle-income countries with environmental concerns and technological transmission. The study of Doytch and Narayan (2016) exposed an adverse association between FDI and clean energy consumption. The study considered a panel of 74 nations from 1985 to 2012 through the execution of the Blundell-Bond dynamic panel. In another literature Keeley and Matsumoto (2018), there is a remarkable & enlarging trend of foreign direct investment (FDI) in renewable energy projects, especially in emerging countries with extensive wind & solar energy. Through a survey of the literature and interviews with experts, this literature seeks to recognize the factors impacting the placement decisions of these kinds of investments. With semi-structured interviews, they identified 18 of the most important factors. The importance of exchange rate stability is exceptionally highlighted when positioning wind & solar energy investments within multinational firms' portfolios. In another study Parab, Naik et al. (2020) built a model of sustainable development to exhibit the causality & con-integration among foreign direct investment inflows & renewable energy consumption. This gives us a one-way causality from renewable energy to inflows of FDI & the presence of a long-run relationship. The study by Kang, Khan et al. (2021) explores the relationship between socioeconomic factors in South Asian countries with an unfavorable impact on FDI & renewable energy. However, there is a significant relationship between GDP & renewable energy sources for environmental sustainability with the FMOLS & DOLS model for this execution. A negative relationship is found between foreign investment inflows and energy consumption in Nigeria Olaoye, Ayomitunde et al. (2020); FDI might not always result in higher energy consumption overall- this could even include renewable energy. The investor-state disputes must be avoided to reduce the regulatory risk & enable foreign direct investment in the renewable energy sector. Investors are mostly interested in countries with a stable regulatory environment to avoid uncertainties Bank and Secretariat (2023). In this literature, Knutsson and Flores (2022), a friendly environment for FDI in renewable energy depends on the effectiveness of climate policies and the investment ambiance in conformity with empirical analysis. Though broader investment circumstances influence them in the targeted economies, greenfield investors outside the energy sector could be less responsive to climate mollification policies. Thus, renewable energy allows their country's economy to diversify and become less dependable on fossil fuel imports, which can save their diversification from fluctuating price swings in fossil fuels. Using renewable energy sources is a key purpose that is why carbon dioxide emissions are falling in several nations like France Akbulaev (2023); from 1971 to 2021 they have (France, Germany, and Italy) tried many different tests to determine the correlation between FDI, CO2 emissions, renewable energy & as well as GDP growth. Like in Italy, foreign direct investment has a higher influence on CO2 emissions. In Germany & Italy, no long-term correlation was found, suggesting renewable energy may not influence economic growth in these two nations. Compared to fossil fuels, renewable energy sources like wind, solar systems, etc., produce less carbon dioxide. The greenhouse effect is caused by greenhouse gases, which are given off when fossil fuels are burned & that’s the key cause of why the climate is shifting. For the betterment of the environment, natural resources like hydroelectric, biomass, solar, geothermal, and wind are used to generate renewable energy sources, and using them doesn’t ejaculate any harmful emissions into the atmosphere.  The literature Sarkodie, Adams et al. (2020) stated that to decrease greenhouse gas emissions, even though reck of economic growth & other factors, renewable energy consumption is crucial. From 1990 to 2017, 47 Sub-Saharan African countries tried to figure by using the Kyoto Protocol to estimate climate change mitigation and concerning fossil fuels. The income level & governance can elongate emissions by themselves; however, combining with renewable energy can attenuate the impact on emissions. Also, this research implies that the only way to solve this is to shift to cleaner energy sources in developing economies. Foreign direct investment in renewable energy consumption can contribute positively while requiring environmental or atmosphere, economic concerns & local social considerations. In this study, Khan, Chenggang et al. (2021) express that technological innovation & FDI can increase renewable energy & CO2 emissions in the Belt and Road Initiative (BRI) in about 69 countries from 2000-2014. All BRI nations must prioritize financial development to encourage renewable energy sources.
[bookmark: _Toc182049893]2.2 Carbon Dioxide (CO2) Emissions and FDI
Carbon dioxide (CO2) emissions have a splendential impact on foreign direct investment (FDI). Thus, foreign direct investment fetches neoteric technologies to the host countries. Multinational companies continuously invest in crystal transparent and proficient production processes that reduce carbon emissions. Good management of environmental challenges linked with foreign direct investment & modern industrialization can be done through the robust regulatory framework. However, carbon dioxide (CO2) can unfavorably impact the health of the nation's population and environmental quality. 
This study Eriandani, Anam et al. (2020) uncovers the bonding between FDI in polluting industries & enhanced CO2 emission per capita in five ASEAN countries. Also, it implies that it may have a role in environmental deterioration. The theory of Copeland and Taylor (1993) emphasizes that foreign direct investment can lead to rising carbon emissions in host countries even if environmental rules are slack. The companies may relocate polluting firms to these countries to eliminate accurate regulations & potentially lower costs associated with pollution control in their home countries. By examining Djellouli, Abdelli et al. (2022) this study, the connection between renewable energy, non-renewable energy, economic growth, and environmental downfall by CO2 emissions, which covered about 20 African nations from 2000 to 2015. They did this in two stages using the Pollution Haven/Halo and Environmental Kuznets Curve hypotheses. The study by Lin, Wang et al. (2022) illuminated China’s Co2 emissions affecting FDI from 2004 to 2015. However, FDI lowers emissions but has an effect at the regional level. This increases pollution in those areas receiving investment; however, it benefits the neighboring regions with a positive environmental raise.
Another hypothesis is the Pollution Haven Hypothesis (PHH) traverses that infirm environmental rules & regulations in the host countries, with massive pollution of some industries & consumption levels will be shifted from other countries through trade and foreign direct investment, causing a momentous rise in pollutant emissions Savona and Ciarli (2019) . Nowadays, some studies state that foreign direct investment is crucial to curtailing carbon dioxide emissions because of developments in management practices & modern technologies Zhu, Duan et al. (2016) Wang, Dong et al. (2019). Another study finds that FDI affects carbon dioxide emissions, indicating a link between foreign direct investment & environmental factors in Italy. There is a complex relationship between foreign direct investment and carbon dioxide emissions Pazienza (2019); they found a positive relationship between CO2 emissions and FDI, exposing a workable adverse effect on the environment. They investigated the Organisation for Economic Co-operation and Development (OECD) countries from 1989 to 2016 by constructing a panel data technique to take individual account technique, scale, and cumulative effects of foreign investments on carbon dioxide. In contrast, the magnitude of this positive impact was shallow. Moreover, there is a negative effect of foreign investments on CO2 emissions reduced as the volume of foreign investments rises. This study also emphasizes that FDI may have positive environmental consequences by conducting technological innovations that could lead to cleaner production systems, lowering CO2 emissions. Production-related actions are the main contributors to carbon dioxide emissions, as stated by Jalil and Mahmud (2009). A constant rise in production output is essential to maintain sustainable, healthy economic growth. There are limited resources to support production in developing nations; foreign direct investment might be a durable and proficient funding source for them to increase this. Prior findings disputed that foreign investments support economic well-fare growth through advanced technology transfer & employment Azman-Saini, Baharumshah et al. (2010). In worldwide economies, foreign direct investment inflowed about 2 trillion dollars in 2015, according to UNCTAD 2019. In this literature, Kim and Seok (2023) investigate an intricate relationship between the impacts of FDI on carbon dioxide emissions in Korea by using the autoregressive distributed lag model from 1971 to 2015, depending on the country’s economic development. Foreign investment inflows are found to raise carbon dioxide emissions at lower income levels in the short term. However, when per capita income rises, the impact of foreign direct investments on emissions becomes impaired. FDI inflows start to reduce when carbon dioxide emissions are at a higher income level in the long term. Also, this research exposes that developed nations may achieve ecologically from foreign investments. In contrast, developing countries require a balanced approach to foreign direct investment, taking into account both economic advantages & disadvantages as well. 
In conformity, the pollution halo hypothesis demonstrates that nations can benefit from clean technology from foreign direct investment. It can help promote the sustainability of the environmental ambiance in the host nations with appropriate environmental enactments. On the other hand, the pollution haven hypothesis connotes that companies that generate fewer environmental products avoid consent or willingness by choosing nations that have deficient precise ecological regulations so that erosion of the environment turns out with high carbon dioxide emissions from imported depraving technologies Porter, Parry et al. (1991) Esty and Porter (1998). Environmental sustainability can be earned in the host countries when high-level assent with appropriate ecological legislation raises green technology innovation through foreign direct investment. The pollution halo hypothesis is environmentally friendly, whereas the pollution haven hypothesis goes where some weak environmental regulations & organizations make the environment worse. Some previous findings about these theories could be more evident; for example Shahbaz, Nasreen et al. (2015) Abdouli and Hammami (2017) & also foreign direct investment civilizes environmental durability by decreasing CO2 emissions. And FDI allows the transfer & dispersion of green technologies to the host countries. 
Contrariwise, this study Huang, Chen et al. (2019) discloses using panel quantile regression to look into the effects of trade and FDI on carbon emissions in Chinese provinces from 1997 to 2014. Also, FDI reduces emissions with specific levels, and trade, on the other hand, hurts carbon emissions in the most polluted regions. This also includes the environmental Kuznets curve (EKC) pattern for excessive pollution reductions. The study by Zhang, Nuță et al. (2023) reveals that CO2 emissions & FDI may not improve health in the short run, but they might have a beneficial long-term impact on health in China. This also claims that some policies may need to encourage FDI to use renewable energy & CO2 to cut emissions in the nation's long run. The literature of Zhang and Fu (2008), Acharyya (2009), and Lee (2010) mentioned that foreign direct investment unfavorably sways the environment & enhances carbon dioxide emissions using the redeployment of messy FDI. They also disputed that lower environmentally friendly industries resettle to less advanced countries where the environmental laws are less rigorous to evade consent obligations in their home country. Dhrifi, Jaziri et al. (2020)  explained that a mixed linkage between foreign investment and CO2 emissions was found. They used the simultaneous-equations models (SEMs) to determine the causality relationship for 98 developing countries from 1995 to 2017. Also, this research narrated that FDI increases CO2 emissions globally. In Africa, foreign investments positively impact reducing CO2 emissions, and in Latin America, FDI positively affects low carbon emissions. However, in Asia, this depends on various regions, environmental issues, etc. Meanwhile, another study found that FDI increases carbon dioxide emissions in the Caribbean, the Middle East, Latin America, North Africa & Sub-Saharan countries, except in North Asia and Europe Omri, Nguyen et al. (2014). The study of Bukhari, Shahzadi et al. (2014) expressed that FDI has a hostile environment that increases CO2 emissions; however, capital formation might mitigate by encouraging greener industrial methods by studying 1974-2010 data. So, Pakistan should use environment-friendly methods in green technology. In the study of Rafique, Li et al. (2020), they have highlighted that environmental costs don’t fully cover technological innovation and financial development. So economic growth, urbanization & energy use are connected with CO2 emissions, whereas FDI and technological innovation have a negative association with CO2 emission in BRICS countries from 1990 to 2017.
This study was conducted in Malaysia by Shaari, Lee et al. (2022), where they found that foreign direct investment didn’t directly collide with carbon dioxide emissions between 1989 to 2019 through the ARDL technique. The study found that industrial & transportation energy consumption notably increases emissions, whereas energy use in agriculture reduces emissions. In Indonesia, foreign direct investment has a negative short-dated confederation with carbon dioxide emissions, while it has a positive sway on CO2 emissions in the long term. While agricultural land and energy use increase emissions, forest land diminishes them. After surveying from 1972 to 2016, Bangladesh’s CO2 emissions depend on organizations' rules and regulations; if organizations' laws are weak, then FDI can increase emissions; otherwise, if organizations are stricter & stronger, it can reduce emissions Islam, Khan et al. (2021). Also, in Southeast Asia, foreign direct investment positively influences renewable energy consumption, which can help curtail emissions, as carbon dioxide emissions & GDP negatively influence renewable energy consumption Mai (2023). The effect of foreign direct investment on carbon emissions is intricate and varies according to nation, sector, and organizational factors. Policymakers should consider it a severe issue. 
[bookmark: _Toc182049894]2.3 Technological Innovation  and FDI
Nowadays, technology is used everywhere; from a little thing to multiple factors, technology plays a significant role. Foreign direct investment may have an intricate influence on technological innovation, considering positive & negative potential impacts. Foreign investment may supply admittance to new, unique, or more advanced financial resources & markets, which may be essential for funding research & development (R&D) actions & commercialization originations. Also, FDI can encourage association with local firms or industries, resulting in the swap of innovative ideas and knowledge. However, industries can concentrate on lobbying for beneficial laws or achieving existing technologies instead of improving their innovations. Also, immensely proficient workers can be charmed by foreign companies, leading to a loss of talent for local innovation efforts. Foreign direct investment might be an influential appliance for promoting technical innovation; nevertheless, it is not an assured outcome for the nations. 
The literature Rafique, Li et al. (2020) emphasizes the positive influence of foreign direct investment on technological innovation in BRICS countries (Brazil, Russia, India, China, and South Africa) from 2000 to 2020, which is two decades.  Advanced technologies are beneficial for these economies. Using econometric techniques, which include several tests to research, for long-run estimation, they use the augmented mean group to positively develop trade openness, economic growth, and the research & development sector to impact technological innovations. Some research shows that foreign investment positively impacts technological innovations as it can inspire innovation operations within a nation.  According to studies, FDI can boost a nation's technical competencies by raising knowledge exchanges, technology transfer, and the adoption of advanced technologies Dhrifi (2015), Bayramoglu and Abasız (2018), and Rauf, Ali et al. (2023). Another study Grossman and Helpman (1991) investigated the effect of foreign investment on the environment & found that there is a chance that foreign investment decreases carbon emissions by conveying advanced technology to the host nations. It can also reduce CO2 emissions by eco-friendly technology to host countries and alleviate the local economies of host nations. Environmental sustainability is strengthened by technological innovation, as supported by mainstream literature. Technological innovation significantly reduces ecological emissions with the help of spillover effects Sivalogathasan and Wu (2014), Wu, Liu et al. (2015), and Erdal and Göçer (2015). This study by Henriques and Borowiecki (2017) assures that technological innovation has a noteworthy role in the environmental features of 12 selected highly remunerative economies in the long run. This study by Marasco, Khalid et al. (2024) focuses on the technology content of FDI by linking FDI & economic development across 28 nations over 30 years (1989 to 2019). Also, considering different technical levels of FDI, there’s a connection between FDI & economic growth that is U-shaped for technology innovation. Lin and Ma (2022) reviewed the fastening between technological innovation & carbon emissions in 30 provinces of China from 2008 to 2017, uncovering that technological effectiveness enhances environmental quality in China. Freshly, another research study Suki, Suki et al. (2022) was directed at the aspects of Malaysia. They dispute that technological innovation not only improves production capability but also boosts the reduction of carbon emissions. This research by Ahmad, Khan et al. (2021) consists of the innovation of environmental quality in industrialized economies. Also, encouraging innovative technology & the usage of renewable energy sources are valuable tactics for gaining sustainable prosperity; for this, 26 OECD economies gathered from 1990 to 2014 through the Environment Kuznets Curve (EKC). Concurrently, foreign direct investment assists technological innovation across technology transactions. The vehemence of environmental regulation completely moderates the relationship between technological innovation & foreign direct investment by improving the relationship between FDI and technology transactions Zeng, Liu et al. (2021). This study implies that foreign direct investment positively affects technological innovation in several ways, such as technology transfer and diffusion of ideas. First, technology transfers from foreign-owned firms have influenced the rate of technical progress in Germany & UK. Also, acquiring firm-specific knowledge-based assets is underlined as a cause of FDI development Barrell and Pain (1997). Another research conducted in Egypt by Mohamed, Liu et al. (2021) focuses on a joint encomiastic relationship between GDP & technology and FDI in the long run. They must work together for long-term sustainability growth in the nation. Foreign direct investment can be a reason for the welfare of economic activities. In this there are positive impacts of FDI & technological headway on economic growth in Egyptian development in both the short and long term from 1990 to 2019 through the autoregressive distributed lag model. In the study of Rafique, Li et al. (2020), they have highlighted that environmental costs don’t fully cover technological innovation and financial development. Another study Wang and Liu (2022) investigates if China has to acquire sustainable headway; they must focus on carbon emission efficiency immediately. As it influences technological innovation, FDI indirectly contributes to carbon emissions. They have to promote domestic innovation in green technology. 
The study of Yang, Yang et al. (2021) reveals that technology spillover is beneficial but should also be used effectively. The Intellectual Property Rights (IPR) and Transportation Infrastructure should be balanced rightly for economic development and environmental sustainability technologies & attract environmentally friendly investment in their province. In this study by Zeng and Zhou (2021), China has greatly accelerated technological innovation, development, and economic growth but may also lead to higher pollution levels. For this reason, they must figure out how to implement FDI while enforcing stricter environmental policies for sustainable development. This considered 2004-2016 province data using the dynamic panel simultaneous-equation model. To examine Loukil (2016), this study has given that FDI isn’t a guaranteed path to innovations in developing countries. The study considered 54 developing nations from 1980 to 2009 of non-linear effects between these two. It also has to build its technological capabilities from FDI. In this study Ashiq, Ali et al. (2023), it is expressed that technological innovation positively influences reducing CO2 emissions in 5 South Asian countries. They should expand more unique innovations in future sustainable achievement. 
Literature Summary:
	Authors 
	Sample
	Period
	Methodology
	REC
	CO2
	TI

	Doytch and Narayan (2016)
	74
	1985-2012
	Blundell–Bond Dynamic Panel Estimator
	+ve
	
	

	Marton and Hagert (2017)
	56
	1990-2010
	Panel Data Model(Fixed Effects)
	+ve
-ve
	
	

	Kang, Khan et al. (2021)
	
	1990-2019
	FMOLS & DOLS
	-ve
	
	

	Khandker, Amin et al. (2018)
	Bangladesh
	1980-2015
	
	+ve
	
	

	Djellouli, Abdelli et al. (2022)
	20 (African nations)
	2000-2015
	EKC, CSD, Unit Root, Panel ARDL
	-ve (On Co2 emission)
	+ve (Co2 emission in the long run)
	

	Shahbaz, Sinha et al. (2022)
	39
	2000-2019
	
	+ve
	
	

	Lin, Wang et al. (2022)
	China
	2004-2015
	
	
	+ve 
-ve
	

	Huang, Chen et al. (2019)
	China
	1997-2014
	Panel Quantile Regression
	
	+ve
-ve
	

	Zhang, Nuță et al. (2023)
	China
	1980-2020
	Vector Error Correction Model (VECM)
	+ve
	-ve
	

	Eriandani, Anam et al. (2020)
	5 Asian Country
	1980-2018
	Panel Granger Causality Tests
	
	-ve
	

	Bukhari, Shahzadi et al. (2014)
	Pakistan
	1974-2010
	Autoregressive Distributed Lag (ARDL)
	
	+ve
-ve
	

	Loukil (2016)
	54
	1980-2009
	Panel Threshold Model
	
	
	+ve
-ve

	Zeng and Zhou (2021)
	China
	2004-2016
	Dynamic Panel Simultaneous-Equation Model
	
	
	+ve
-ve

	Marasco, Khalid et al. (2024)
	28
	1989-2019
	Generalized Method of Moments (GMM)
	
	
	+ve

	Mohamed, Liu et al. (2021)
	Egypt
	1990-2019
	ARDL Model
	
	
	+ve

	Rafique, Li et al. (2020)
	BRICS 
countries
	1990-2017
	AMG & Dumitrescu and Hurlin Panel Causality Test
	
	-ve
	+ve

	Wang and Liu (2022)
	China
	
	
	
	-ve
	+ve

	Ahmad, Khan et al. (2021)
	26 OECD economies
	1990-2014
	
	+ve
	
	+ve

	Ashiq, Ali et al. (2023)
	5 South Asian
	1980-2019
	Ordinary Least Squares (OLS) and Fixed Effects Methodologies
	
	-ve
	+ve

	Yang, Yang et al. (2021)
	China
	1997-2018
	EKC 
	
	
	+ve
-ve

	Khan, Chenggang et al. (2021)
	69 (BRI nations)
	2000-2014
	Robust Standard Error Regression & GMM 
	-ve
	+ve
	+ve

	Tan and Uprasen (2022)
	BRICS countries
	1990-2015
	Panel Threshold Method & GMM
	+ve
-ve
	
	

	Sarkodie, Adams et al. (2020)
	47 Sub-Saharan African 
	1990-2017
	Kyoto Protocol
	+ve
	-ve
	

	Pazienza (2019)
	OECD countries
	1989-2016
	Panel Data Technique
	
	+ve
	




[bookmark: _Toc182049895]2.4 Theoretical Development of the Study
Renewable energy, including wind, biofuels, solar, hydropower, and others, are indispensable elements to transfer to energy systems that produce less carbon-intensive and more sustainable energy systems. In the last several years, a substantial reduction in the cost of solar photovoltaics and wind power has been seen, as well as administrative assistance for enhancing generation capacity. According to IEA, the propagation of renewable energy in the power, transportation, and heat sectors is a prime facilitator of keeping rising temperatures below 1.5°C. Renewable energy sources enable the total decarbonization of electricity generation in Net Zero Emissions by 2050. In the meantime, renewable heat sources and renewable transportation fuels provide substantial emissions decline in industry, transport, and buildings.
Many studies have been conducted on the relationship between renewable energy consumption and foreign direct investment. Many theoretical studies have delved into the effects of foreign investment on renewable energy production and economic growth in different countries. Studies have revealed that foreign direct investment is a crucial facilitator of the switch to renewable energy sources. Research has highlighted the significance of attracting foreign investment into the energy sectors of developing countries to overcome financial and technological challenges obstructing the adoption of renewable energy technologies. The United Nations Sustainable Development Goals highlighted the need to raise the proportion of renewable energy in the global electrical mix by mobilizing outside financial resources like foreign direct investment. 
The relationship between renewable energy and foreign direct investment (FDI) has applied many variant theories to understand this complex interaction. One fundamental notion examined in this research is the theory of knowledge & technology spillovers linked with FDI. Conventional theories indicate that FDI can transfer information, knowledge, technology, and skills to benefit the host nation’s renewable energy sector. However, recent studies have an objection, showing that there may not always be a straightforward positive relationship between FDI on economic development and renewable energy production Stöbich (2017) and Kilicarslan (2019). The literature reviewed focuses on the historical origin of the foreign direct investment combination in developing nations & the potential positive & negative effects of foreign investment on the host nation's political, economic, and social perspective. Scholars have explored Murshed, Elheddad et al. (2021) and Handri and Azib (2023) the connection between FDI and using renewable energy, economic growth, and environmental sustainability. Multiple regression analyses have been conducted to inquire about the importance of foreign direct investment in renewable energy consumption and its impacts on economic growth development across various places and nations. In this theory Ingham and Ingham (2004), they highlighted the Adam Smith theory, which was about “Absolute Cost Advantage” and narrated that “ a country should specialize in, and export, commodities in which it had an advantage” which suggests countries specialize and export goods or commodities they can produce at a significantly lower absolute cost per unit. Also, David Riccardo elaborated and argued that if two countries made it at the same time, that would be a “Comparative Cost Advantage” rather than an “Absolute Cost Advantage.” Also, this stated that nations export commodities with a comparative advantage, which means they may produce at a comparatively lower cost than other nations. In Riccardo’s view, the uneven production between at least two countries was the cause of internationalization. The theory by Heckscher-Ohlin Theorem (HOT) interprets trade based on factors of endowments such as land, labor, and capital. A country exports commodities whose production is comparatively straightforward since the resources needed are relatively plentiful in the home country Beladi and Firoozi (2001). Furthermore, theoretical research on renewable energy and foreign direct investment often considers the theory of policy frameworks & exuberance. It emphasizes the significance of establishing competent policies, regulatory frameworks, and thus incentives for a conducive environment for foreign direct investment in the renewable energy sector. Renewable energy projects are more likely to attract FDI from countries with advantageous regulatory environments & alluring incentives. The literature of Herman and Xiang (2019) literature innovation by renewable energy technologies & environmental policy strictness. Based on Porter's hypothesis, it examines the connection between environmental policy & innovations, and the investigator also focused on foreign ecological policy. In the long term, environmental innovations with solid environmental policies bring advantageous results; however, ecological innovations leading economic detriment in the short term. Foreign industries may invest in countries with enormous renewable energy sources to invulnerable a static supply & gain a potential competitive edge. 

According to the Pollution Haven Hypothesis, countries with slack environmental standards & loose environmental regulations attract foreign direct investment from countries with solid regulations, which raises carbon dioxide emissions in the host country. The term “Pollution Haven” impact is frequently used to narrate this phenomenon and posits that foreign direct investment can promote environmental degradation by shifting polluting technologies & practices to the host Kılıçarslan and Dumrul (2017) and Wang, Yang et al. (2023). From the perspective of trade in new technologies, the international firm's locations model displays no solid or robust correlation between foreign direct investment inflows to developing nations & the equivalent pollution content of these firms Letchumanan and Kodama (2000). Foreign industries are more environmentally protective than their host nation embodiment Eskeland and Harrison (2003). Also, foreign sectors tend to have additional mature management practices & ecologically friendly advanced technologies compared to their local counterparts & therefore, are environmentally delicate Zhu, Duan et al. (2016). 
Another relevant theory to this study is the Pollution Halo Hypothesis (PHH); this theory can benefit the environment by introducing cleaner technologies & greener practices that will reduce CO2 emissions. Through this theory, foreign direct investment can have a “Halo effect” around the host nation, where its valuable environmental consequences outweigh the negative ones Xie, Wang et al. (2020). Foreign direct investment may bring advanced technologies and high production model standards to the host nations, thus reducing domestic contaminant emissions. Foreign direct investment inflows will redound to minimize carbon dioxide emissions in emerging markets. Another study found that foreign direct investment brings amenities to host countries in lowering pollution levels using a quantile regression analysis model. 
Another theory used for the relationship between foreign direct investment & carbon dioxide emissions is the Environmental Kuznets Curve (EKC). According to the EKC, as a country’s income increases, its environmental degradation rises; however, it gradually decreases as the nation adopts clean technologies & practices. This idea can be useful in terms of how foreign direct investment impacts environmental performance in the long run Wang, Yang et al. (2023). Other theoretical studies have engaged various econometrics models; one is the Vector Error Correction Model & Johansen Cointegration tests, which investigate the short-run and long-run relationship between foreign direct investment and carbon dioxide emissions. This helps to recognize the direction of causality among those two factors and influences other factors like income, trade openness, economic growth, and many more influential factors. 
The relationship between carbon dioxide emissions and FDI is highly complex, involving econometric models and different theories. The two hypotheses, the Pollution Haven Hypothesis and the Pollution Halo Hypothesis focus on the impacts of foreign direct investment on CO2 emissions. At the same time, EKC allows a framework for the long-term impact of foreign investment on environmental sustainability. 
The theoretical study involves various types of critical theories; one significant theory is technology transfer through foreign direct investment, which implies that MNCs may transfer their innovative technologies, expertise, and skillful knowledge to the host nations through FDI Jindra (2006) Ali, Phoungthong et al. (2023). Foreign direct investment can have interior impacts and knowledge spillovers, where local companies can enhance their technological aptitudes by interfacing with foreign companies. The impression of absorptive capacity is another applicable theory that emphasizes the significance of a local firm's capability to absorb & exploit foreign knowledge & technology. Also, the literature of Ali, Phoungthong et al. (2023) suggests that FDI can give rise to positive spillover impacts on the host nation's technological creation through a new organizational framework, new unique innovative technologies, and management acts. Foreign direct investment has favorable impacts on innovation; internal companies must be able to complete & adopt foreign technology Fan (2003). Technological knowledge is a public good or commodity all can share, emphasizing that foreign companies can spontaneously transfer knowledge. However, in terms of the modern view, they highly consider licensing & patent agreements Koizumi and Kopecky (1977). According to Gerschenkron's hypothesis, there is a better chance of technological emulation by the host country when there is a comprehensive gap in technology between the developed countries and developing countries, basically the host nation. Using a general equilibrium model by Lin and Lin (2010), this study examined the advantageous effect of technological innovation and discovered a positive impact from foreign direct investment. Likewise, another researcher researching the engagement of US multinational corporation data examines that if a minimum human resource threshold is available in the beneficiary economy, FDI plays a crucial role in technology transfer. Concurrently, the BRICS (Brazil, Russia, India, China, and South Africa) are becoming fast-growing economies and significantly affect regional areas and global economies. 
The BRICS countries are impacting the world widely; thus, more than 25% of the state population and about 41% of the world’s total population are affected. Therefore, these economies contribute substantially to the world’s economic growth. From 2000 to 2018, the GDP of these economies rose significantly, from 8.5% to 23.8%, imports increased by 4% to 15.84%, and exports went from 7.9% to 20.31%, more than 12% respectively. According to this research, the global FDI of the BRICS countries increased by about 13% (6% to 19%) between 2000 and 2018 Parfinenko (2020). The BRICS economy countries have proved prominent inventiveness & technological advancements over the last 20 years, and this progression is growing because of a high share of high-technology exports Akpan, Isihak et al. (2014). Accordingly, according to Hymer's FDI theory, foreign direct investment is not a simple cross-border asset exchange; it also includes international manufacturing and disputes. FDI can be observed as a global implementation of industrial organization theory, representing the transfer of different resources, management, capital, and technologies. Furthermore, several studies support the idea that foreign direct investment is a channel for transferring technology to host nations. 
Lastly, the discussion narrates that foreign direct investment is a potential benefit for technological innovation. The theories mentioned above consider the effectiveness of transferring various resources, the absorptive capacity, and the policy corroboration of domestic industries to the host countries.












[bookmark: _Toc182049896]CHAPTER 03: DATA & METHODOLOGY OF THE STUDY 

[bookmark: _Toc182049897]3.1 Variables Definition & Expected to Sing 

[bookmark: _Toc182049898]3.1.1 Renewable Energy Consumption
Renewable energy power is booming when inventions drive lower costs & begin to deliver on the promise of clean energy in the future. This demonstrates that renewable energy is dislocating “Dirty” fossil fuels and proposing the essential benefit of less carbon emissions & other pollutions. Renewable energy, often known as clean energy, emerges from naturally occurring, continuously replenished sources. There are many types of renewable energy sources, such as solar, wind, biomass, geothermal, hydropower, ocean power etc. Solar energy comes from the sun and is captured through photovoltaic panels. The wind comes from moving air received by wind turbines. Then, hydropower comes moving water & generates electricity. Also, biomass generates electricity from wood, crops, etc. However, nonrenewable energy, also known as “dirty” energy, includes oil, gas, coal, nuclear energy, and many more, which are limited amounts but impact massively the environment like climate change, greenhouse effect, deforestation, and acid rain and fluidity of the geopolitical system generated by the disparity in the spread of energy consumption according to NRDC, Perea-Moreno and Hernandez-Escobedo (2016). By contrast, every country should focus on natural resources, sunshine & wind. Increasing renewable energy consumption is expected to have an absolute effect on environment quality & can result in lower carbon dioxide emissions because of a cleaner nature Khandker, Amin et al. (2018). Foreign direct investment can lead to more investment, which can benefit the host country, new technologies, and innovation, lowering carbon dioxide emissions when destined for renewable energy sectors, which indicates positive things. However, if it is intended for industrial use, carbon dioxide will increase – which is known as the pollution haven hypothesis.
[bookmark: _Toc182049899]3.1.2 Carbon Dioxide (CO2) Emissions
Carbon dioxide (CO2) emissions illustrate the salvation of carbon dioxide into the environment. They are largely byproducts of energy production, accounting for the largest share of greenhouse gases connected with global warming. Carbon dioxide emissions are a relevant measure of environmental pollution. Primarily, the anthropogenic carbon dioxide emissions come from cement manufacturing & fossil fuel affliction. The relationship between foreign direct investment and carbon dioxide emissions is equivocal and has a foreseen sign that depends on the specific context and a variety of hypotheses, as given below – 
The pollution haven hypothesis indicates that foreign direct investment can increase CO2 emissions in countries with less strict environmental regulations. Polluting industries must be chosen to relocate to these nations to evade more stringent rules in their home countries. This connection between carbon dioxide emissions and FDI is expected to be advantageous in this case Sharmiladevi (2024). In contrast, the pollution halo hypothesis suggests that foreign direct investment can mitigate CO2 emissions by including better management practices, clean technologies, and unique innovations in the host countries. If it holds, the linkage between FDI  & carbon dioxide emissions is negative Kılıçarslan and Dumrul (2017). Another one is the Environmental Kuznets Curve (EKC), which posits that there is an inverted U-shaped connection between environmental deterioration (measured by carbon emissions) and the development of the economy (swayed by FDI). Foreign direct investment may increase CO2 emissions in the early phases of development. However, it can lead to technical advancements & cleaner production techniques when this economic condition develops & expands more, which reduces CO2 emissions Khan, Rana et al. (2023). The increases in CO2 emissions are affiliated with climate change, greenhouse gas, and environmental deterioration; consequently, a reduction in carbon dioxide emissions is suitable for ecological sustainability – indicating negative, which is good for the environment. 
[bookmark: _Toc182049900]3.1.3 Technological Innovation 
Technological innovation is so significant nowadays; every developed nation massively increases its technical side. , this refers to the growth & implementation of new technologies and products that enhance productivity. Foreign direct investment influences the shift of expertise, advanced technologies, and modern knowledge to local industries. Everything is controlled by modern technology; in the last three decades, foreign direct investment (FDI) and technological innovation have expanded to cross-border knowledge flows. China's technical base is growing a lot. They are targeting all scientists to go there and work for their country, then they supply that technology in the world marketplace and get benefit for the nation. In the competitive world, the production is diversified & innovative products indicating high-tech products. The energetic nature of global competitiveness convinces industries to efficiently affect their technologies & products to compete in the worldwide market. 
Through foreign businesses & the acceptance of new knowledge and new technologies, local industries can ameliorate their technological capabilities Ali, Phoungthong et al. (2023). It can positively engender spillover effects on the host countries' managerial structures and new modern technologies. Also, interior businesses must have the absorptive aptitude to adapt & integrate new technologies into the host nation's operations. Multinational organizations hold ownership benefits, like technical supremacy and intangible assets that facilitate resource transfer to the host nations Dhrifi (2015). This will positively influence environmental stability, economic sustainability, and growth. Technological innovation can result in energy effectiveness, cleaner production methods, and mitigate environmental impacts Wang, Ye et al. (2024). Also, this technological innovation can establish new solutions for mitigating carbon dioxide emissions. This focuses on innovations allied with clean technologies & renewable energy.  
[bookmark: _Toc182049901]3.2 Research Philosophy
This research philosophy has roots in positivism, which highlights the utilization of empirical evidence & scientific approaches to establish causal correlations between variables. The study investigates the influence of renewable energy consumption, carbon dioxide (CO2) emissions, and technological innovation on foreign direct investment (FDI). The ontology of this study is an objective view of reality and external. For this reason, it aims to understand the world without considering preconceptions. This perspective is oriented toward positivist methodology, which stresses empirical data's importance in comprehending the connections among variables. The study aims to provide an extensive understanding of how renewable energy, technologies, and carbon dioxide emissions affect FDI. That’s why, to gain this, we will use quantitative methodology and statistical models to determine the relationship between the variables.
This research paper describes the admissible procedure. In this case, this research paper strategy focuses on several tests & analyses, like slop of heterogeneity, cross-sectional dependency test, panel cointegration test,  panel regression analysis, cross-sectional ARDL. Thus, this connotes that the study uses quantitative research methods intending to determine reputable & valid arguments that consummately result in the theories' acceptance or rejection. First, we have to collect and analyze the data; here, we must apply statistical models to determine the relationships among variables. Thirdly, we will do hypothesis testing, and lastly, we will interpret the result of what came out. 
In the research model below, we are trying to find how renewable energy consumption, carbon dioxide (CO2) emissions, and technological innovation affect foreign direct investment. These three components are independent variables, and FDI is the dependent variable. 

Independent Variables: Renewable Energy Consumption, Carbon Dioxide, Technological Innovation
Dependent Variables: Foreign Direct Investment (FDI)Trade Openness, Economic Growth, Development Level, Financial Development, Environmental Regulations & Sustainability, Investment Ambience, FDI Volatility, Skilled Labors & Infrastructure






















      Others General Independent Variables:





[bookmark: _Toc182047374]     Figure 1: Conceptual Framework 
of Impacting FDI Inflows 

From the model, renewable energy consumption and FDI have a complex relationship, indicating that renewable energy consumption is more likely to boost foreign direct investment inflows rather than diminish them. Multiple studies have found a positive correlation between FDI and renewable energy consumption Khandker, Amin et al. (2018), Kor and Qamruzzaman (2023), Tan and Uprasen (2022), and Warsame (2023). Inflows of FDI contribute to sustainable growth and uptake of renewable energy sources, facilitate energy security & alleviate extravagant fuels. Renewable energy project promotes efficiency and improves the overall income of the country’s citizens & life prospects. Renewable energy consumption, economic growth, trade openness, and energy efficiency are long-term relationships that reduce greenhouse gas emissions for environmentally sustainable development. Even though, the government should offer incentives to raise FDI inflows & execute policies of ecologically friendly energy-saving technologies into renewable projects. 
Carbon dioxide (CO2) emissions and FDI are multifaceted, depending on the country and specific context. Higher CO2 emissions can reduce the inflows of FDI, because of environmental impact & associated risks. However, other studies found that foreign investors look for slack ecological regulations, which can lower production costs. Economic enlargement & higher industrialization are associated with FDI, which can boost energy consumption & greenhouse gas emissions and, also, FDI can fetch greener technologies which might lower emissions Aust, Morais et al. (2020), Awodumi (2023), and Dash, Behera et al. (2020). Greater carbon dioxide emissions can deter the inflows, however, the consequences may be eased by raising the level of foreign investment. Also,  Nur Mozahid, Akter et al. (2022) higher CO2 emissions can discourage FDI, and conversely, investors can be unwilling to invest in nations with high levels of environmental pollution. 
Concurrently, technological innovation is more likely to betterment rather than decrease this. Manifold studies show a positive correlation; found on Bekmurodova (2020), Joshua, Rotimi et al. (2020), Iqbal, Tang et al. (2022); the vehemence level of environmental rules favorably endurables the connection via technology exchanges. Technological innovation can attract foreign inflows, while investors are stretched to countries with vigorous innovative capacity. With technological innovation, economic growth is also noteworthy for FDI inflows. Inflows of FDI can introduce innovative production processes, unique products, management techniques, etc. Also, capital & resources provided by FDI can help to boost domestic firms' technological capabilities. However, superior innovation performance may discourage the inflows because investors may see that the technologically advanced environment can turn into a danger to their competitive advantage. 
[bookmark: _Toc182049902]3.3 Estimation Strategies 

[bookmark: _Toc182049903]3.3.1 Slop of Heterogeneity 
This concept refers to the correlation between the independent and dependent variables, which differ throughout the groups or individuals in a panel data model called slope heterogeneity. The differences in slopes across the units mean that the association between the variables must be evaluated independently for different units or groups. 

                                        i,t = μi + '1ixli,t + '2i;x2i,t +Ɛi,t
where i = 1, . . . , N represents the cross-sectional dimension and t = 1, . . . , T the time
dimension. µi is a unit-specific constant. β1i is k1×1, β2i is k2×1, and both are vectors of unknown slope coefficients with k = k1 + k2 being the whole number of regressors. x1i,t is a k1 ×1 vector, and X2i,t a k2 ×1 vector containing strictly exogenous regressors.
The slope of heterogeneity makes it possible to recognize slope coefficient heterogeneity, which is essential for selecting the superior estimate methods for panel data analysis.  This test is appropriate for both small & large samples, and it can also manage problems like heteroscedasticity & autocorrelation- which benefits even more. This gives a more precise & exact estimation of the impacts of variables. Appropriating the spatial complexity of a landscape is another advantage of heterogeneity, which can have significant implications for a broad range of applications. 
[bookmark: _Toc182049904]3.3.2 Cross-Sectional Dependency Test
This test refers to the interconnection or correlation between the error terms of various cross-sectional units, firms, and individuals in a panel data set. It may have crucial ramifications for assumptions in statistical models; if it isn’t used properly, it may lead to erroneous estimations and fraudulent conclusions. Pesaran’s test is based on the unexceptional of all pair-wise relationship factors of the OLS remaining from the individual regressions.                                           
                                                        yit = αi + βit + it
Here, i = 1, . . ., N and t = 1, . . .T; where it is a K × 1 vector of regressors, β is a K × 1 vector of parameters to be estimated, and i represents time-invariant individual nuisance parameters.
CSD tests help to give a more trustworthy & effective estimation of the model parameters when determining & addressing the CSD. This gives an accurate concentration for settled N & T under the null of cross-sectional independence. Additionally, it is vigorous to structural ruptures in the slope of coefficients or error variances. Simultaneously, these tests enable vigorous estimators, which may manage the breach of the independence assumption when dependence is shown. Also, the CSD tests can be used for stationary & non-stationary dynamic heterogeneous panel data models and don’t demand an a priori arrangement of the units. 
[bookmark: _Toc182049905]3.3.3 Panel Cointegration Test 
This panel cointegration test helps identify whether a set of nonstationary variables has a long-term equilibrium correlation in a panel data framework. This test grants for heterogeneity throughout the cointegrating vectors and short-run dynamics in cross-section terms. Also, including the common elements, contemporary panel cointegration tests can take cross-sectional dependence by incorporating it into the model. A greater panel data set bestows more strength to discover cointegration. 
                                              Yit = αi +it +t + XitBi + eit
Where, for a time series panel it and Xit for members i=1….., N over periods t=1,….., T. In general, Xit may be an m-dimensional vector for each member i. The parameters i and i enable the capacity of member-specific fixed effects and deterministic trends. t enables the ability of common effects. i is the slope coefficient. 
Panel cointegration tests are far better & powerful than compare to single-equation cointegration tests, as they consider larger sizes of samples throughout cross-sectional information. This test enables heterogeneity in the cointegrating vectors & short-run dynamics. By ascertaining cointegration, building up models that catch the long-run dynamics of the variables becomes uncomplicated. Also, persistent long-term connections between nonstationary variables in the panel data this test helps us to recognize. 

[bookmark: _Toc182049906]3.3.4 Panel Regression: Fixed Effects, Random Effects, and Dynamic OLS
[bookmark: _Toc182049907]Fixed Effects
The fixed effects regression model is designed to estimate the effects of idiosyncratic characteristics of individuals in a panel data set. Considering the individual characteristics are not random and can affect the outcome variables; thus, thereby, the effect of the soothsayers won’t be controlled by the fixed characteristics. However, a fixed effect can’t be related to another entity’s. It is also known as unobservable effects associated with the regression variables. This effect rules for time-invariant unobserved heterogeneity over individuals and also, permits the individual-specific effects to be associated with the regressor. These fixed effects result in unprejudiced evaluations of the connection between the dependent & independent variables. 


Panel data consists of observations settled chronologically, and panels, which means time series are curvaceous to one another, are pooled data. Most of the cross-sections are (N, T).  Now, in years t = 1, ………, T for individuals i = 1, …….., N. Assuming the variable Y is a continuous outcome, although the K is a regressor X1, ……, XK can be measured. it is an observation outcome, i at time t, Xit is the (1 × K) vector of covariates,  is the corresponding (K×1) vector of parameters; αi is unobserved effects appropriating time-constant individual heterogeneity. Thus, ϵit is an idiosyncratic error that differs throughout time and subjects.  
[bookmark: _Toc182049908]Random Effects
The random effects presuppose that unsighted or unobserved random effects are earmarked to every unit that impacts the dependent variable. Therefore, these effects are independent and have a zero mean. This effect is used when the impalpable individual effects are unconnected with the regressors. The individual effects become random variables instead of fixed variables. These effects aren’t promptly estimated but are accounted for statistically. Moreover, it contains time-invariant variables that are engrossed, and when the individual effects are exactly random, random effects are more proficient than fixed effects. 


In this random effect model, residuals may be interrelated to each other between time & individuals and cross sections. Thus, this model presupposes that each individual has dissimilar intercepts, and the intercept is a random variable. Now, i = 1, ……, N where N is the number of cross-sections or individuals and t = 1, …….., T where T is the periods. The ui is the individual residual, the random characteristics, and εit is the whole residual of a combination of time series and cross sections. 
[bookmark: _Toc182049909]Dynamic Ordinary Least Square (DOLS)
An econometric method is used to evaluate cointegration associations in panel data; specifically where endogenous variables, and means impact each other variables known as Dynamic Ordinary Least Squares or DOLS shortly. This enhances the concept of ordinary least squares, shortly, OLS regression to solve specific challenges in panel cointegration analysis. DOLS is used to evaluate the long-run equilibrium connections between non-stationary variables. Furthermore, it helps to address the possibility of endogeneity matters which might prejudice OLS evaluations in cointegration. This explicitly analyzes data with numerous units over periods. It is an invaluable method for cointegration estimations, whilst endogeneity & dynamics are prospective concerns. 
                           = 

i =1,2,3, ………………N
t =1,2,3, ………………T
 = Intercepts denoting individual fixed effects
 = Time trend/effort
Zit is a vector explanatory variable, βi is the evaluated long-run impacts, leads & lags are shown as , whereas, dij is the coefficient of a lag of the first distinguished explanatory variables. Then, it indicates the error term that has followed the I(0) process. 
[bookmark: _Toc182049910]3.3.5 Cross-Sectional ARDL
This model is a panel data estimation procedure that directs problems of cross-sectional dependence, endogeneity, & slope of heterogeneity. When the model error terms are connected between various cross-sectional units, this method suits that scenario. It is competent in managing situations where some or all of the variables are non-stationary in the model, meaning their mean or variance fluctuates over time. For more reliable results, this states a way to evaluate connections in correlated error terms through units. The independent variables affect the dependent variable over time is feasible by the distributed lag form; it also, gives short-run and long-run estimations; and obliges less time effort & struggle compared to other panel data techniques. So, it is a strong tool for handling different numerous econometric issues. A generalized CS ARDL equation is given below – 

it  = it + im i,t-m +imi,t-m +tGt+it

Here the decomposition is as follows – 
                   it = 
                  t-m =  ,      m =      where, m = 0,1,2,3,……,p
                  t-m =  ,              m =      where, m = 0,1,2,3,……,q
                  t = 

[bookmark: _Toc182049911]3.3.6 Nonlinear ARDL 
Nonlinear autoregressive distributed lag (NARDL) is an econometric modeling approach built upon the traditional  ARDL model to take asymmetric linkages among variables. This model can be used for both stationary and non-stationary time series data and for short-run and long-run asymmetries. Additionally, to imitate the asymmetric effects this model works frequently, where the dependent variable may be afflicted by the changes in the independent variables which are also positive or negative in different magnitudes. This NARDL technique is more flexible than conventional linear techniques for better illustrative power & more meticulous insights into the dynamics among variables. For stationary & non-stationary data, the NARDL makes it a robust technique. Shin, Yu et al. (2014) provided an asymmetric long-run regression as given below – 



Now, t is decayed as t =  where,  & t are the scalar variables; also, this  &  signify as partial total procedures which are pile up of positive & negative changes respectively in t  and outlined as below – 



Here, another researcher called Schorderet (2001) generalizes this idea and provides a stationary linear combination of the partial total as below – 



If  is stationary then yt & xt are asymmetrically cointegrated which follows valuable linear cointegration which is symmetric; acquired only if =  and = . The authors Shin, Yu et al. (2014) consider the above case and connote that ; the researcher brings forward the following equation of NARDL – 


Now, t is a vector of multiple regressors where it connotes as t =  and θs is the autoregressive parameter; θs+ & θs- are the asymmetrically distributed lag parameters and  is an independent & identically distributed with 0 mean value and constant variance as also. 
[bookmark: _Toc182049912]3.3.7 Dumitrescu-Hurlin Panel Causality Test
A smooth statistical technique called the Dumitrescu-Hurlin Panel Causality Test has been developed to determine the causal connections between variables in panel data settings. It is the development of the conventional Granger causality test that is accustomed to establishing whether a one-time data series may be used to predict another. It is used to find unidirectional or bidirectional causal linkages between variables. This test can consider heterogeneity & CSD throughout the panel to assess data from different countries or areas. Also, this gives the causality direction more precisely. So, this test is a powerful tool for evaluating the causal correlations & also provides various prestigious benefits compared to conventional normal causality tests, which help make valuable decisions. 

it = αi + 

To illustrate this, Xit and Yit symbolize the observations of two stationary variables for individuals i in period t; the coefficient may diverge throughout the individual sample although remaining time-invariant. Moreover, j is the lag order to uniform throughout the panel. εit is the error term that grabs the inexplicable variation in FDI. 







[bookmark: _Toc182049913]CHAPTER 04: EMPIRICAL MODEL ESTIMATION & INTERPRETATION 

Every statistical test is significant and indicated by the p-value; generally, a low (p-value < 0.05) implies a considerable cross-sectional dependency among the panel’s units; which means that FDI reflects renewable energy consumption, CO2, and technological innovation by the conditions and suggesting that shocks in one country can affect others as well. Table 1 shows that Breusch and Pagan evaluate if the error terms of the panel data model are interrelated over various cross-sectional units. The units in the panel data are not autonomous of one another when the residuals are correlated and if the null hypothesis of cross-sectional dependency is rejected. If this test is ignored, it may lead to deceptive findings from OLS approaches. Additionally, a better understanding of the interdependencies between these variables (FDI, REC, CO2, TI, IQ, and EDU) may make beneficial perceptions for policymakers. Using techniques can justify the unperceived common shocks that affect all other units. The Juodis & Reese test will be significant when there is a cross-sectional dependence between the variables. So far, it is likely swayed by the behavior of these variables in other units. 

[bookmark: _Toc182015322][bookmark: _Toc182047370]Table 1 Result of CDS Test 
	 
	 (Breusch and Pagan 1980)
	 Pesaran (2004)
	 Pesaran, Ullah et al. (2008)
	 Pesaran (2006)
	Juodis and Reese (2022)

	FDI
	260.909***
	42.98***
	127.313***
	48.856***
	10.7659***

	REC
	440.194***
	45.424***
	116.838***
	27.558***
	10.0561***

	GO2
	357.619***
	20.082***
	177.943***
	41.832***
	10.4243***

	TI
	409.089***
	19.537***
	161.373***
	10.922***
	12.7507***

	IQ
	267.312***
	32.693***
	100.848***
	45.628***
	11.1703***

	EDU
	354.677***
	36.413***
	157.738***
	54.701***
	8.7893***



From Table 2, renewable energy consumption, carbon dioxide (CO2), and technological innovation to FDI evaluate if the residuals are associated with various cross-sectional units from the panel data. First, this table comes to the CADF test, which is used to ascertain whether a set time series data is stationary or non-stationary, which means unit root; when there are several cross-sectional units, this method is used to analyze it over time. Now, at the level of all variables are negative, which means none of them are stationary at their levels. These are generally used to determine stationary, and the most negative value belongs to carbon dioxide (CO2), which is -2.998. Nevertheless, it is not despicable enough to reject the null hypothesis of a unit root at conventional significance levels.  The first difference shows significant negative values, marked with (***), which implies that these variables are stationary after taking the first difference. The (***) indicates that the null hypothesis can be rejected at a 1% significance level. Alternatively, the Herwartz & Siedenburg test shows both positive and negative values at the level; these values all indicate non-stationary at their levels. After taking the first differences, all variables become stationary. The initial difference tests crucial findings signify that data differencing is an appropriate strategy to achieve stationarity for these variables. 

[bookmark: _Toc182015323][bookmark: _Toc182047371]Table 2 Result of  Panel Unit Root Test 
	Variables
	CADF test statistic 
	CIPS test statistic 
 
	 Herwartz and Siedenburg -2008

	 
	Level
	first difference
	Level
	first difference
	Level
	first difference

	FDI
	-2.792
	-5.199***
	-2.526
	-3.983***
	0.0772
	8.3968***

	REC
	-2.308
	-2.476***
	-1.249
	-5.323***
	-0.2913
	8.2325***

	GO2
	-2.998
	-4.541***
	-2.3
	-2.081***
	1.7698
	8.3194***

	TI
	-2.833
	-2.091***
	-2.561
	-4.676***
	1.8042
	6.1498***

	IQ
	-1.102
	-7.789***
	-1.179
	-7.088***
	1.2747
	4.1039***

	EDU
	-1.258
	-4.964***
	-2.467
	-4.657***
	-0.6738
	6.2771***



Another test called panel cointegration test that shows the panel cointegration test determines a set of non-stationary time series variables that share a long-term equilibrium relationship, assessing multiple cross-sectional units over time. There are different models, and each statistic is presented. The values are generally negative & signifying statistical significance. An asterisk (***) indicates that the null hypothesis – that of no cointegration can be denied at a certain significance level of about 1%. This proposes a long-term statistically significant relationship in the variables model. Additionally, in the magnitude of a test statistic, the higher the cointegration evidence, the greater the negativity in the test statistic. For example, the Gt statistic for FDI to REC is (-15.854***), which means there is a vigorous long-term relationship between these two. The test statistics across several models can be compared with stronger cointegration. The negative test statistics mean that the variables are cointegrated, meaning they have a stable long-term relationship and move together over time. CO2 emissions and FDI have a long-term relationship as they show significant negative value. An increase in FDI can be associated with increased CO2 emissions, possibly due to industrial activities. To mitigate CO2 emissions over time, higher FDI countries invest in green technologies. On the other hand, technological innovation positively influences FDI and fosters this to attract more FDI inflow. 

[bookmark: _Toc182047372]Table 3 Result of Panel Cointegration Test
	Model 
	FDI--->REC
	FDI--->TI
	FDI--->CO2
	FDI--->IQ
	FDI--->ED

	Gt
	-15.854***
	-10.412***
	-9.66***
	-14.405***
	-8.115***

	Ga
	-14.304***
	-5.775***
	-10.291***
	-5.887***
	-8.92***

	Pt
	-10.343***
	-4.623***
	-8.273***
	-8.575***
	-13.959***


Table 3 1
	Pa
	-12.928***
	-5.071***
	-5.475***
	-14.271***
	-12.146***

	
	
	
	
	
	

	KRCPT
	
	
	
	
	

	MDF
	15.179***
	-2.531***
	-3.53***
	14.973***
	15.656***

	DF
	-3.589***
	22.134***
	14.685***
	2.398***
	22.954***

	ADF
	-5.572***
	-0.017***
	19.322***
	20.846***
	17.311***

	UMDF
	7.124***
	18.985***
	17.797***
	9.013***
	-3.121***

	UDF
	-10.403***
	4.034***
	7.075***
	21.94***
	18.234***

	PCT
	
	
	
	
	

	MDF
	15.736***
	7.299***
	2.759***
	1.652***
	12.44***

	PP
	1.743***
	-1.991***
	-5.523***
	9.847***
	0.369***

	ADF
	11.159***
	15.474***
	8.706***
	12.833***
	12.557***



This table provides insights into both the long-run and short-run relationship between FDI and other key variables. Here, all the variables have positive coefficients in the long and short run, meaning they all impact FDI positively. When these factors increase, they hardly contribute to attracting more FDI inflows. The coefficient of renewable energy consumption is 0.1057%, which means a 1% increase in this factor is connected with a 0.1057% increase in FDI in the long run, demonstrating that a higher amount of REC positively influences FDI. In addition, about a 1% increase in carbon dioxide emissions is linked with a 0.1464% increase in FDI in the long run. However, countries with higher emissions attract FDI, which occurs due to industrial operations. On the contrary, the coefficient of technological innovation is positive and statistically significant, with a test statistic of 6.375 and a coefficient of 0.0255. A 1% greater in this factor is linked with a 0.0255% increase in foreign investment in the short-run. So, all the other factors are positively significant in long-term relationships. However, most of the variables (REC, CO2, TI, EDU) show positivity & statistically significant coefficients; meanwhile, IQ doesn’t have a statistically significant influence in the short run. To attract FDI, both renewable energy consumption and technological innovation are fundamental in the short and long run. In the long-run coefficient, the influence on FDI has fully modified variables to their long-term equilibrium. Likewise, investing in renewable energy projects would bring more foreign investors to create a more attractive environment. Also, in these findings, sustainable development and environmental policy are raised by the positive relationship with CO2 emissions. However, it will reflect immediate actions or effects of increasing this sector to boost FDI. For instance, in the short-run coefficient for carbon dioxide (CO2), emissions may prevent FDI, pondering the instantaneous concerns of investors concerning environmental sustainability.

[bookmark: _Toc182047373]Table 4 Results of the CS-ARDL Test
	
	Coefficient 
	t-stat
	std. error 
	
	Coefficient 
	t-stat
	std. error 

	LONG RUN 
	short-run

	REC
	0.1057
	(0.0106)
	9.9716
	REC
	0.0807
	(0.0109)
	7.4036

	TI
	0.0672
	(0.0096)
	7.025
	TI
	0.0255
	(0.004)
	6.375

	CO2
	0.1464
	(0.0039)
	37.5384
	CO2
	0.0755
	(0.007)
	10.7857

	IQ
	0.0757
	(0.0058)
	13.0517
	IQ
	0.018
	(0.0118)
	1.5254

	EDU
	0.0399
	(0.0089)
	4.4831
	EDU
	0.0711
	(0.0054)
	13.1666

	C 
	0.1342
	(0.0052)
	-25.8076
	etc
	-0.5089
	(0.0074)
	68.7702

	CD test 
	0.031693
	
	
	
	
	

	Wooldridge Test for Autoco
	0.020319
	
	
	
	
	

	Normality test
	0.625296
	
	
	
	
	

	Ramsey RESET test 
	0.329704
	
	
	
	
	



The impact of renewable energy consumption on foreign direct investment (FDI); is a subject where interest increases between researchers & policymakers. During this interval, some researchers indicated a positive effect of renewable energy on FDI; on the other hand, some other studies found the opposite. These clash results highlight the need for extensive comprehensive analysis to understand the shades of this dynamic, for the long-run and short-run coefficients renewable energy and FDI have been exposed significantly.  
In the long run, renewable energy consumption significantly affects China in both the short-term and long-term consequences for health quality. The authors Zhang, Nuță et al. (2023)  implied that using renewable energy can favor health quality; therefore, it indirectly benefits FDI by enhancing the business environment & drawing in more investment. The study about Somalia conducted by Warsame (2023); reveals that environmental erosion is gravely affected by the use of renewable energy and also, by reducing ecological concerns & increasing the nation’s petitions to foreign investors, this could positively influence FDI. Another study found that FDI in the solar energy & wind energy sectors is predominantly enticed by the institutional environment, natural resources, renewable energy legislation, and macroeconomic conditions play a vital role in attracting FDI in developing countries Keeley and Matsumoto (2018). Additionally, using renewable energy has potential positive impacts through FDI, economic expansion, and technological advancements in developing countries; this indicates that adopting renewable energy may be driven by economic expansion & FDI, which might further lure more FDI. Furthermore, technological innovation and economic growth would be enhanced more in developing countries by the positive impact of renewable energy consumption; therefore renewable energy infrastructure could be developed more. Industries that use high technology and are environmentally friendly should be careful about environmental degradation. Research in Somalia Mohamud and Mohamud (2023) show that renewable energy negatively influences ecological deterioration. However, this research suggests that Hussain, Anwer et al. (2023) both energy-renewable & non-renewable sources positively attract foreign investors crucially in Pakistan; as this interaction significantly exaggerates the nation's ecological condition, makes financial development, raises trade, etc. On the other hand, if no ecological balance is managed properly it could lead to environmental deterioration. Simultaneously, it could be an increase in temperature, climate change, pollution increase in every sector, etc more things can happen that ultimately destruction of human health –research Shahzadi, Ali et al. (2023) in India focusing on environmental pollution and has become a serious issue in long-term growth. This must ensure that renewable energy consumption results in sustainable economic development; emphasizing the necessity for integrated policies that promote renewable energy while regulating ecological repercussions. According to a study conducted on financial improvement, trade liberalization & FDI have galloped environmental worsening and suggest that any positive benefits from renewable energy sources can be outweighed by the harmful effects of FDI on the environment in the short run. 
Carbon dioxide emissions have an intricate effect on FDI, pondering current market conditions, regulatory dynamics, and extensive patterns in environmental policy and technological advancement. In the long run, investors may focus on sustainability, flexibility, or pliability, and alignment with universal climate goals becomes more significant. In the short run, investors should be able to respond to the regulatory framework and market demands. This universal move toward sustainable growth in the future means that understanding these progressives should be fundamental for corporations and policymakers. 
FDI is feasible for arousing economic development, which can raise CO2 emissions. This relationship is multifaceted, as economic enlargement can spur investments in renewable energy & cleaner technologies, which might conceivably offset emissions in the long run Sharmiladevi (2024). In the ASEAN zone, FDI can lead to improved economic development; consequently, it can increase emissions because of greater energy consumption affiliated with tourism and related activities Juwita, Suryanto et al. (2021). Reducing carbon emissions is significant so that FDI can contribute to the green finance mechanism's growth; it also can help sustainable technologies. Furthermore, foreign investors can invest in renewable energy sectors that can alternate conventional fossil fuel-based energy sources, investors may not go for the investment where poor environmental records occurred. Research conducted by Ullah, Nadeem et al. (2022) indicates that without effective environmental regulations, FDI may aggravate emissions in the long run, as CO2 and FDI have a long-term equilibrium relationship where this can lead to increased emissions except eased by policies. This research by Sobirov, Tukhtamurodov et al. (2023) shows, that as FDI increases, CO2 emissions also increase, increasing industrial activity consumption. Although short-term, countries with slack environmental regulations attract more FDI, reflecting the pollution haven hypothesis where investment may lead to higher emissions. Another is that FDI does not influence CO2 emissions because this may not be straightforward due to other overriding factors. The aforementioned phenomena result in resources being assigned to the growth & use of more environmentally friendly industrial techniques. As a result, this can lead to a prominent reduction in the emissions of CO2 and other greenhouse gases into the environment. So, the propensity for increased emissions to escort higher FDI where ecological restrictions are less stringent characterizes the short-run impact of CO2 emissions on FDI. This underlines the necessity for effective ecological policies to alleviate the detrimental impacts of FDI on emissions. 
The literature verifies the role of FDI in assisting technology transfer and driving economic development. Technology has a tremendous influence in every sector. The synergistic connection between the absorptive abilities and inflows of FDI plays a vital role in improving the effectiveness of technological innovation, consequently over-sustaining economic growth. 
In the long run, technological innovation positively enhances trade openness, research & development, and economic growth in some host economies. Foreign direct investment tremendously impacts technological advancement and creates a positive feedback loop that allures more investment in this sector. A recent study Baltabaev (2014) implies that as countries pile up more FDI stock over time, they can adapt and absorb new modern technologies from the worldwide limit inclines to develop & more new improvements so magnifying the long-run development impact. The integration of economic openness & monotonous ecology embellishes the influence of trade openness on innovation, like China. This magnifies worldwide trade and creates more foreign investments so that they can invest in many sectors and promote technological progress Lu, Feng et al. (2024). However, another study implies that technological innovation can contribute to economic development and sustainability. Still, it may also challenge environmental issues in the long run, so managing these factors is crucial for the host countries' economic condition. Research demonstrates that technical advancements influence carbon emissions and energy consumption, with international commerce & outward FDI as moderators Osabuohien-Irabor and Drapkin (2022). In the short run, this can result in energy efficiency & sustainable development, increasing a country's appeal to FDI. FDI frequently experiences quick boosts in efficiency & productivity in the short run; however, this effect varies on the technology infrastructure and local environment. Additionally, developing nations generally struggle to raise benefits because of a shortage of human capital & infrastructure. In contrast, developed nations display a higher capacity to leverage these technological transfers, which can hinder their capability to properly use technology for development goals Ali, Farooq et al. (2019). As FDI can stimulate technical innovation over time, the primary effect may not be advantageous; there will be a lag in the positive effects. So, the impact of a short run of economic openness & environmental deterioration can impede the basic benefits of technology innovation on FDI and highlight the importance of generating an environment beneficial to innovation during potential instant problems resulting from higher investment. 



[bookmark: _Toc182049914]CHAPTER 05: DISCUSSION OF THE FINDINGS  
The research paper investigates the dynamic impacts of renewable energy consumption (REC), carbon dioxide (CO2), and technological innovation (TI) on foreign direct investment (FDI). This study aims to comprehend how other factors influence and engage with one another in these tremendous variables. Additionally, it highlights economic development, technical advancement, job creation, and other facilities. FDI emerges as an essential root of investment, bringing interconnectedness globally and turning undeveloped areas into commercial hubs. 
As we see above, renewable energy consumption has a preponderantly positive influence on FDI. Several studies demonstrate that renewable energy consumption is likely to promote inflows of FDI instead of dwindling FDI inflows, signifying that higher renewable energy sectors can attract more investments. This finding shows that countries that boost renewable energy consumption would also embellish their attractiveness to international investors, which leads to more FDI in these sources. Also, it develops financial markets into international markets & allures FDI, so there is an analogous enhancement in renewable energy, boosting sustainable advancement. Better improvement of the business environment and diminishing environmental difficulties by adopting renewable energy could attract more FDI inflows. Also, government procedures & inducements geared toward promoting renewable energy sectors may further improve FDI; this can happen by creating a proper & supportive administrative environment for renewable energy sectors. Moreover, renewable energy consumption is associated with technological innovation to ameliorate the overall investment environment. Countries prioritizing renewable energy sectors provide this atmosphere to create a more favorable investment environment for environmental responsibility, sustainability & development. Additionally, it opens new markets for international industries to invest in infrastructure & technologies. Industries aim to emerge and develop opportunities in renewable sectors like bioenergy, wind, solar, etc., as this growth can attract more FDI inflows. The reliance on fossil fuels can be reduced by investing in renewable sectors and alleviating risks affiliated with price fickleness & energy supply disruptions. This stability is important for foreign investors looking for a stable business operating environment. To make a good environmental image, a solid commitment to renewable energy can improve the ecological reputation by making it more attractive. A country that is concerned about & prioritizes the development of renewable energy sectors can create a favorable and attractive environment because it aligns with global sustainability goals & also decreases the amount of fossil fuel usage, which leads to a reduction in CO2 emissions. 
According to the above context, carbon dioxide (CO2) negatively influences foreign direct investment (FDI). Inordinate CO2 emissions can demoralize and deter foreign investors. Nations with momentous environmental pollution may seem riskier investments as a result of possible regulatory changes & unpropitious public image, which will decrease FDI inflows. The world economy has been facing a comparatively severe issue because of the development of climate change caused by carbon emissions. The flow of international capital has become frequent with the acceleration of economic globalization, especially FDI, which fosters economic growth and brings a sharp increase in carbon emissions. The inflow of FDI is one of the most crucial international investment activities that plays a vital role in environmental & economic development, a hot topic in previous studies. Many researchers have investigated the impacts of foreign direct investment inflows on carbon emissions; however, existing literature claims that confrontment links between foreign direct investment inflows & environmental pollution. The theoretical study of the association between FDI and carbon dioxide (CO2) emissions is an influential area of research within the context of ecological sustainability & sustainable development of the economy. An essential idea that has been broadly used is called the Pollution Haven Hypothesis (PHH), which is widely applied to understand the impact of foreign direct investment on carbon dioxide (CO2) emissions. Foreign investors are anxious about the future consequences of higher CO2 emissions, which will lead to stringent environmental regulations. This vagueness may be reluctant to commit to markets with inferior environmental problems. Also, the pollution haven hypothesis is that lax environmental regulations can damage long-run sustainability. As we have seen, an increase in FDI can be headed to higher CO2 emissions, but the long-run relationship can be complicated. Over the years, investments may bring newer & cleaner technologies with positive environmental support that can lower emissions but the primary influence is often negative. However, effective environmental rules & management can alleviate the negative impact of CO2 emissions on FDI; robust rules can attract investors for sustainability while feeble regulations don’t. Advanced cleaner technologies transfer would mitigate CO2 emissions in the short-run in the production processes and also reduce environmental influence. This can expedite the transfer of green technologies, which leads to reduced CO2 emissions in the long run, also known as the “pollution halo” effect. In addition, FDI can play a vital role in simplifying the structural transformation of economies in the long run. This transformation entails moving away from the carbon-strenuous corporation to a more ecologically friendly & more sustainable industry. For that reason, it is fundamental for lawmakers to lead detailed cost-benefit analyses that evaluate the economic advantages of attracting FDI as opposed to the feasible ecological costs affiliated with more significant CO2 emissions, especially in zones with an elevated environmental effect. In countries with inferior environmental rules, investors are also unwilling to invest because of regulatory risks that potentially backlash from customers & overall sustainability of their investments – which suggests that CO2 emissions can negatively impact the inflows of FDI. Additionally, those who prefer sustainability in their investment decisions make it less attractive to a nation known for higher CO2 emissions to socially responsible investors. The goal of environmental sustainability, foreign industries often look for that first so that it doesn’t make any harmful object to the environment. An enhanced FDI can lead to economic expansion, which can exuberance investments in cleaner advanced technologies & renewable energy sectors, which can result in a positive feedback loop whereby developments in the economy exuberance better environmental standards. Nations that actively support renewable energy & sustainability can entice FDI from companies seeking to invest in green technologies – which ultimately leads to a reduction in CO2 emissions as companies adopt eco-friendly practices. Because of environmental sustainability concerns, it has a negative impact; while there are potential positive outcomes in terms of technology transfer & cleaner practices, the predominant impact of higher CO2 emissions is to dissuade investment. 
Over the last three decades, foreign direct investment has been of fundamental importance for business growth & transnational knowledge transfer, particularly in emerging countries. FDI from developing countries has a meaningful impact on technological innovation, enhancing management and organizational skills, and promoting local investments. However, due to globalization, multinational corporations face extreme competition to raise their worldwide trade share through market competitiveness. Today’s world produces new & diverse innovative high-tech products in this competitive world. Concurrently, based on this, technological innovation positively impacts FDI. Countries with strong technological capabilities can attract more FDI because investors are drawn to areas with cutting-edge technology & competent workforces attract investors as it increases the potential of successful company ventures. Also, for local business improvements, multinational companies transfer their advanced technology to local businesses for help in terms of productivity. When regional firms engage with foreign industries, knowledge spillover could be created by FDI. This engagement can strengthen the regional firm's ability to assimilate & utilize foreign technologies to foster innovation  & draw more investment. Countries with focused green technologies & long-term sustainability may attract more appealing investors as it leads to increased FDI. For technological breakthroughs, FDI can stimulate research & development (R&D) efforts in host countries; additionally, this investment may create a positive feedback loop that enhances economic growth. The local firm's effectiveness and efficiency will vastly increase when foreign companies' investments bring new organizational abilities and management strategies. Through technical advancements, FDI inflows effects in industrialization, urbanization, renewable sectors, and green fields. CO2 can get higher if policymakers do not carefully manage environmental issues. On the other hand, technological innovation and FDI is positive and statistically important. Technological innovation represents an attractive environment for foreign investors, which benefits them both. Strong technological capabilities can create an attractive environment for successful business operations and lead to more FDI. Technical advancements align with sustainable development goals and prioritize environmental responsibility as well. In brief, technological innovation impacts FDI with the facilitation of technology transfer, positive spillover effects, competitiveness improvements, alignment with sustainability, etc. These mechanisms provide a positive investment environment for long-term, sustainable, successful growth. The local companies learn by noticing & echoing the technologies & practices of foreign companies. Foreign companies establish linkages with local companies in their supply chains, enhancing their capabilities. The positive spillover impacts could be more problematic in developed eastern areas compared to lower developed principal & western territories. However, a few researchers suggest that foreign direct investment has negative impacts on the economic development & technology of the host country. This spillover impact occurs in the eastern province and is not evident in the middle & western regions. There is no positive technology spillover in the Sichuan economy & thus, not efficiently encourage the development of the economy Zheng and Tong (2014).
Renewable energy consumption, carbon dioxide (CO2), & technological innovation are interrelated mechanisms that influence FDI. As an illustration, technological developments may lead to a solution for renewable energy that can reduce CO2 emissions and thus attract more FDI inflows. Now, there might be new implementations in the renewable energy sector; if we can introduce smart grid technology in renewable sources, that can bring better integration, which can help in balancing supply and demand, alleviate transmission loss, and improve overall energy efficiency. For developing countries, this smart grid technology is extremely valuable in making upgradeable their country's energy infrastructure. Also, innovations like modern newcomers are investigating solar production and hydrogen production systems for sustainable energy requirements. These two systems' combined solar-hydrogen power production will provide more energy efficiency and a more pliant solution in this dirty environment compared to traditional ones. This storage procedure can hold longer Joshua, Park et al. (2024). The author suggests that university campuses use these two integrations. Still, it can be more applicable with more advanced technologies to provide it in the outside environment seamlessly. Also, hybrid power systems like solar, wind, hydroelectric, etc., will be more reliable and cost-saving than renewable energy systems. As the environment is warming day after day, integrating phase-change materials into building and construction materials can amend thermal comfort and energy efficiency. The warm would be less heating and cooling because phase-change materials have massive thermal energy storage and huge capacity. Another innovation that has vastly grown is using sodium-ion and lithium-ion batteries; these usages can store energy capabilities Hamdan, Daudu et al. (2024). Furthermore, groups with scattered renewable energy genesis can serve from peer-to-peer energy trade made easier by using blockchain technology. The developing nations must improve recycling processes in solar systems and wind turbines. Perovskite solar cells offer greater efficiency compared to conventional silicon cells, but they can’t produce massively & decay swiftly. Also, bifacial solar panels are expeditiously useful as they can captivate sunlight from both sides of the panels. This will increase energy storage in developing nations. Offshore wind energy has the capability of massive and more advanced turbines, which can potentially generate more power than this single thing Goyal (2024). For clean energy implementation and inclusion, there have to be clear & consistent strategies for renewable energy & objectives.  For renewable energy installations, the approval process should be more accessible, and tax exemptions and subsidies for clean energy projects should be provided. Additionally, developing nations must increase funding for research & development (R&D) for clean technologies, and create hubs that focus on clean technologies so that more employment can occur. Also, support for local manufacturing companies is essential; install mini-grid & off-grid renewable solutions in rural sectors and supply financing mechanisms to adopt the clean energy tech. The goal of digital financial inclusion (DFI) is to help with CO2 emission reduction in the long run Salman and Ismael (2023). 
The use of a combination of all renewable energy sources can remarkably lower CO2 emissions from electricity generation. Suki, Suki et al. (2022) Discussed the renewable sources that can help to mitigate CO2 emissions. It can significantly reduce the intensity of electricity generation. Moreover, the carbon budget reduction connected with various sectors can be attained by decarbonizing prominent constituents like concrete & aluminum. Another is implementing stronger CO2 pricing schemes; for instance, carbon taxes stimulate companies to reduce their emissions. Hastening the adoption of low-carbon technologies in high-emitting companies like transportation, manufacturing, etc., by developing and executing targeted strategies. From the transportation sector, growing the exhilaration of railway systems may lessen direct emissions. Low-carbon transport is significant in reducing greenhouse gas emissions from fossil fuels. The country reorganizes through high-efficiency electric vehicle infrastructure to reduce transportation emissions. The country with carbon capture & storage (CCS) technologies should be developed more strongly to capture emissions from power generation before entering the environment Peu, Das et al. (2023). New materials for carbon capture include metal-organic frameworks (MOFs), nano-emulsions, etc., to bring new, more efficient capabilities. Also, the nation should focus on implementing nature-based absorbancies like afforestation or reforestation from the atmosphere. As a fuel alternative, green hydrogen production should increase. Innovative advanced technologies adopted to counterbalance CO2 emissions development because of population & economic expansion from electricity generation in the industrial sector Shi, Tang et al. (2022). New AI-powered energy optimization systems so that human physical won’t be cumbersome. However, international agreements have an impact on mitigating climate change. When combined with international industries, local companies can have technology transfer and collaboration efforts to protect the environment. Without hampering activities or slowing down the economy, CO2 emissions reduction can be achieved Oikonomou, Polemis et al. (2021). Ecological protection & economic development are not contradictory. Shahbaz, Sinha et al. (2022) also stated that financial development & foreign investment can reduce CO2 emissions, as they are concerned about the environment. Conversely, technological innovation has made things so easy that technology or AI-powered devices have been installed in every sector. Solar-hydrogen power storage systems, phase change material, hybrid power generation, CCS, and many more capabilities have been made. Developing countries must try to collaborate & make an agreement with developed nations in the transfer of advanced technologies like these. The development of transportation and hydrogen storage infrastructure, more effective electrolyzers for creating hydrogen from renewable electricity. Electric vehicles have spread throughout the world. The battery optimization systems should be quick and more advanced so that fuel vehicle reduces their production which can bring useful things to the atmosphere. Additionally, creating new materials for solar cells and batteries, and new catalysts to develop in chemical processes & thus, carbon-negative construction materials on it. Wang and Liu (2022) suggests that FDI obliquely contributes to CO2 emissions capability by impacting technological innovation. However, another literature no positive influence of technology and proposed that FDI can not positively affect technological development. In terms of the energy transition, it has a converse impact by the rigor of eco-innovation and environmental regulations. 
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[bookmark: _Toc182049916]6.1 Conclusion 
Based on the extensive analysis presented in this research, the assessment of the role of clean energy inclusion, environmental deterioration, and technological innovation on inflows of foreign direct investment (FDI) with sustainable development goal 7 (SDG-7) has been a synergetic relationship to provide a better modern solution to all. This perplexing relationship between these variables is crucial to improving the nation's global energy efficiency and making it contemporary, sustainable, reliable, and affordable. 
This research reveals a pre-eminently positive correlation between renewable energy consumption and FDI. The world is moving toward sustainable and clean energy solutions, so a country prioritizing this initiative can attract FDI. Increasing renewable energy consumption can reduce reliance on fossil fuels, stabilizing the environment. This project also opens new investment opportunities for infrastructure and technology development for foreign industries. To achieve SDG-7, decentralized energy systems are fundamental. Optimum usage of heat & power energy sources can lead to clean energy goals Mugambiwa and Rapholo (2023).  By aligning with sustainability goals, a country can represent its environmental reputation for strict, environmentally mindful investors. The government should also promote renewable energy sectors to create a supportive regulatory environment. By improving eco-efficiency, carbon emissions can also be reduced, making a green field for the nation. Additionally, renewable energy technologies can be more influenced when a country adopts advanced technologies for their environment like microgrid power. This power can lead to clean energy in developing nations. Cooperating with sustainable development goals, this advancement can access modern energy solutions. On the other hand, regarding CO2 emission, this study finds a complex and bidirectional relationship with FDI. A country with high CO2 emissions can deter poor environmental management and can face rigorous rules and regulations regarding the environment in the future. Countries with high emissions are unsuccessful in investment attraction because of global pressure on companies to lower their carbon footprint. The pollution haven hypothesis can impact FDI inflows, raising the greenhouse gas footprint. A country with slack environmental rules can attract short-term FDI in some specific context. Still, foreign investors are attracted to FDI when there are lower CO2 emissions and environmental concerns in the long term. The world is under pressure to balance ecological facts. That’s why SDG-7 has been included so that sustainable environmental goals should not be hampered in the future. Several studies Ahmad, Khan et al. (2021), Lin, Wang et al. (2022), and (Lee, Zhou et al. 2023) concern about environmental degradation. This relationship contains a U-shaped linkage with the Environmental Kuznets Curve in the long term. When economies absorb advanced technology, they will potentially experience an increase in environmental degradation. Reducing CO2 emissions plays a crucial role in mitigating FDI in the long term by facilitating conversion to renewable sources from fossil fuels. Technological innovation and FDI are essential in today's world. A country with more robust and powerful technological capabilities and a skilled workforce can attract foreign investors. To achieve SDG-7, green technologies need to be invented for this competitive world. This can support an increase in efficiency and productivity, as investors look for sustainability. Technological innovations have been shown to lessen greenhouse gas footprint over the long term and short term. For environmental sustainability development, the universe wants to lead clean technologies. The existence of a vigorous ecosystem innovation may stimulate knowledge overabundance between local & international companies for creating a certain reflexivity that boosts attractiveness. This study demonstrates that technological innovation has a positive influence on inflows of FDI by allowing more efficient, affordable, and accessible energy solutions. Off-grid and mini-grid also are fundamental for providing energy to remote areas for the betterment of the environment. Also, energy-efficient appliances and solar power systems can help reduce overall energy consumption. Initially, the expenditure on technological advancements may be high, but this will slowly result in a substantial increase in energy accessibility and affordability. Furthermore, bringing up innovations through research and development can bridge the infrastructure gaps. Good governance effective methods and policies can encourage the adoption of renewable energy through technological innovation; addressing creating a beneficial environment for FDI. The correlation coefficient suggests a positive connection between these two. Economic growth, financial development, trade openness, human capital, and many more influence these variables and significantly impact FDI inflows. Regarding economic development, the ability to attract FDI increases, and more and more investment in renewable energy projects, technological innovation, and trade openness. So, this research provides dynamic connections between the variables. Investors consider these things when making investment decisions, especially in light of the worldwide attention paid to innovation and sustainability. 


[bookmark: _Toc182049917]6.2 Policy Suggestions 
For accelerating renewable energy projects, renewable energy targets are the principal factors. With a purpose of clear mind, for example, CO2 or air pollution reduction, energy level security, upgrading CCS, etc. the renewable targets should be set with other tactics. To consistent renewable energy consumption adoption, green technology development is needed to curb greenhouse gas emissions. The government should focus on these renewable power sources and provide tax dispensation and subsidies for clean energy projects. Also, reducing financial burdens will help to progress new renewable projects; and offer incentives, tariff breaks, and subsidies that focus on clean technologies. Financial incentives like feed-in tariffs for renewable producers, tax credits, and support for urban energy installations can promote this sector more. There should be an ambitious target of achieving sustainability for the environment. Behalf of this, decentralized energy systems would be essential in remote locations so as that improve energy efficiency to provide opportunities. Streamline regulations, infrastructure support are crucial for a clean environment. Another impact is the Renewable Portfolio Standards (RPS), which require that a certain specific proportion of electricity utilities sell from renewable energy sources. It is created to branch out their energy to promote local energy production. This will help with cost-effective management and make it more affordable. Another is grid technology development, like microgrids and energy storage systems. The microgrids support the integration of other different sources of renewable energy with control, optimization, stability, quality, and economic efficiency and also, implement off-grid & mini-grid solutions to expand energy accessibility. For this reason, the investors will attract more to invest. Research and development (R&D) can create innovation centers for clean technology Shahzadi, Ali et al. (2023).  Investment in cutting-edge technologies companies looking for FDI can be attracted. By properly leveraging solar PV, wind energy, hybrid energy technologies, etc. the supply won’t be necessary as extra land or infrastructure doesn’t need to be developed. 
To reduce carbon dioxide (CO2) emissions, government should consider about the carbon pricing mechanisms such as carbon tax, emissions trading system (ETS) to attract more FDI. The carbon tax price define by a tax rate on greenhouse gas emissions or on the content of fossil fuels. By implementing carbon tax to assimilate the cost of environment of CO2 emissions and galvanize green clean technologies. The ETS system creates a cap-and-trade method with a market price for carbon footprint by making a supply & demand for emissions allowances. This confirms that emission reduction will keep the radiators within their exact pre-assigned carbon budget Ji, Hu et al. (2018). A well-organized carbon pricing mechanism system can support or make investments in regions where fossil fuel dependency is invulnerable; such investments can create a competitive local economy so that a sustainable economy can be created.  In the transportation system, the government should given incentives for electrical vehicles rather than fuels, extremely low emissions vehicles, and high quality public transportation infrastructure. The carbon capture and storage (CCS) technologies will help out significantly as this can capture emissions from power generating before they enter the atmosphere. For the heterogeneous effects of CO2 and FDI, policymakers should give targeted FDI policies for specific characteristics of different regions Ma, Liu et al. (2019). The government should create strict policies for emissions reductions while balancing environmental protection. Governments should design this system to be advantageous by negative repercussions and FDI. Attracting FDI through research and development (R&D) incentives is fundamental to promoting technological innovation. This can influence the capacity of foreign investors. The public funding for this sector is boosting environmental technologies and clean energy. Also, the government should provide tax incentives for those who are investing in clean technology Von Zedtwitz and Gassmann (2002). The companies that are startups and small and medium enterprises (SMEs) working on technical advancements of getting clean technologies should be more focused. International companies look for places to establish their R&D centers or hubs for a vigorous infrastructure. By doing this, local knowledge will also be improved as multinational companies bring their advanced technology to R&D centers for a sustainable environment. For this, government should implement policies to protect their intellectual property rights. The funding of R&D helps a nation build permeable capability. These tactics maximize the advantages in every sector. When the R&D environment gets well-resourced, it helps support the training of highly skilled workers so that the attractiveness of FDI will be increased. Another is a public-private partnership that will bring together all to work on green technology and create technological incubators & catalysts that will focus on the environment and clean technology as well. This will attract foreign investors and increase the inflow of FDI. This policy aims to establish an advantageous environment for reducing CO2 emissions, increasing the productivity of renewable energy consumption, and raising technological innovation by attracting of sustainable FDI inflows. The country’s economic nature, structure, capabilities, and environmental challenges policymakers should consider these factors. For sustainable FDI inflows, these policies should be implemented on renewable energy, CO2, and technological innovation to contribute to global efforts to fight climate change. 
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