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Abstract

:

Sustainable development is a core concept in regional development. Sustainability is characterized by supporting the building of resilient infrastructure and promoting the sustainable industry. In this context, sustainable transport is particularly important as it represents an opportunity for regional development. This research aims to quantify the impact of investments through structural instruments, specifically EU funds, on promoting a sustainable transport system and eliminating barriers from large-scale transport networks. This study focuses on the impact of these investments on regional economic development in Romania. The analysis used data from all eight development regions of the Romanian economy between 2014 and 2020. Panel data regression models, including the generalized difference method of moments (Dif-GMM) and the system GMM method (Sys GMM), were employed. This study confirms the idea that European structural and investment funds (ESIFs) play a positive role in promoting sustainable transport for regional economic development. Additionally, the quality of regional governance is identified as a key factor in economic development. This study, therefore, reveals a convergence effect between regions. Regions with a lower initial GDP per capita develop quicker compared to regions with a higher initial GDP per capita, indicating a “catch-up” effect. From a policy perspective, these issues can guide decision making and resource allocation.
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1. Introduction


The Romanian economy has transitioned from slow growth to rapid development based on the principles of sustainable development. It is essential to coordinate the interaction between economic production and environmental consequences for sustainable economic development. Development that meets current demands without affecting the capacity of future generations to satisfy their own needs is known as sustainable development (Romanian Government 2018). As a result, it objectively represents the sustainable level of economic development. However, in order to achieve ecological growth, it is necessary to identify the possible measures that contribute to sustainable development, such as sustainable transport—the main source of pollution reduction. Green economy, of which sustainable transport is an integral part (MRDPA 2016), represents an important source for promoting high-quality sustainable economic development. Sustainable transport plays a key role in promoting sustainable economic development by promoting economic development based on low-carbon technologies, i.e., reducing pollution. Sustainable transport can have an impact on local economic development. The Green New Deal (GND 2023) has a global perspective, but local, national, and regional actions are still needed. On the 14 July 2021, the European Parliament adopted several proposals to adapt EU climate, energy, and transport policies with the aim to reduce net greenhouse gas emissions by at least 55% by 2030. All EU initiatives on green economy are interconnected and complementary, so any measures which need to be taken must consider the income and costs they generate.



One aspect of regional development is sustainable development, which is the process of changing the dynamic balance between social, economic, and environmental factors (Mach et al. 2021). Green economy represents an economy providing a higher quality of life for all within the ecological limits of the planet (GEC 2023). The economic aspect of this is about promoting economic growth and development. This is an aspect of economic development that we will also follow in our research by analyzing the impact of sustainable transport on regional development. Transportation can be a key facilitator of sustainable economic growth and can act as a magnet for regional economic growth by attracting resources from other regions (Pradhan and Bagchi 2012). Transport is an important factor in transforming human life, from trade to production, education, research, entertainment, culture, and defense. An efficient transport system can have certain positive outcomes in terms of economic growth, such as lower transport costs, reduced time, economic and communication opportunities are created, increased employment, tourism, and foreign investment.



The aim of regional development is to reduce the socio-economic disparities between different places, raise living standards, and provide residents with high-quality services by promoting and diversifying economic activity and investment in both the public and private sectors (Apostolache 2014). The European Commission adopted a package of proposals in 2022 to set up EU policies to reduce the Union’s net greenhouse gas emissions by at least 55% by 2030 compared to the 1990 levels (European Commission 2021a). Europe has to reduce its emissions if it plans to become the first continent to be carbon neutral by 2050 and make its commitments in the European Green Deal a reality (European Commission 2020). The regulation on effort sharing for the mandatory annual reduction in greenhouse gas emissions by EU Member States in the period 2021–2030 (European Commission 2021b) requires each member state to reduce emissions in the building, road and inland waterway transport, agriculture, waste, and small industries sectors. These targets are set considering the baseline situation and the different capabilities of each member state and are based on the GDP per capita, adjusted to ensure cost-effectiveness. The Executive Vice President of the Green Pact, Frans Timmermans, says that all parts of the transport sector must actively contribute to achieving our climate and zero-pollution targets (European Commission 2023).



In Romania, green economy is linked to sustainable development. The National Strategy for Sustainable Development—Horizons 2012–2020–2030 states that, by using appropriate economic policy means, the productivity of material and energy consumption resources can be increased at an average annual rate of 3–4% over the period 2008–2030 (Ardeleanu et al. 2012). An attractiveness study by Ernst &Young in 2021 (EY Romania 2021) considers Romania to be a desirable place in which to engage in the green economy, as it can take advantage of the opportunities provided by the Fair Transition Mechanism and the European Green Deal in addition to other funds allocated to the green economy. Romania is among the countries with the lowest GHG emissions per capita in the European Union, yet it ranks among the top states when the same indicators are compared to the size of GDP (Popovici 2021).



The decision to analyze the impact of EU funding on sustainable transport in Romania was driven by some gaps or unresolved issues in the existing literature. These gaps often arise from the need to understand, in the context of sustainable development and economic growth, the exact impact of policy interventions, the effectiveness of funding allocation, and its apparent effects. While numerous studies have been conducted on the general impact of EU funds on economic development, few studies explicitly address Romania, particularly with regard to sustainable transport. Research in this area could help to uncover the specific benefits of EU-funded sustainable transport projects, such as reduced carbon emissions, improved urban mobility, and economic benefits. Another motivating factor for research on this topic could be the need to evaluate the efficiency and effectiveness of the allocation of EU funds to sustainable transport projects in Romania. The question of whether these funds are optimally used to achieve the desired results in terms of sustainability and economic development could drive research in this area.



Given the EU’s focus on reducing regional inequalities, it is important to understand how investment in sustainable transport supports this objective in the Romanian context, which, in turn, could be an important motivation for research. A research agenda that focuses on the long-term outcomes and sustainability of EU-funded projects in Romania can provide valuable information for future policy making and funding allocation. Addressing these gaps or answering specific research questions could make an important contribution to knowledge about the impact of EU funding on sustainable transport in Romania and provide valuable information for policymakers, practitioners, and future research in this area.



Through this research, it is highlighted that Romania has made commitments in terms of climate policy and pollution reduction. This research, thus, underlines the importance of promoting green economy through the effective use of EU funds for sustainable transport. Since there is no established system of indicators to evaluate the green economy (Adarina et al. 2019), our research analyzes the financial allocation of EU funds for sustainable transport and its impact on the GDP of the developing regions in Romania. The economic indicators used in this study are the financial allocations for the Objective 7 funding line of “Promoting sustainable transport systems and removing bottlenecks in major network infrastructures” and the GDP per region. The state remains the most important actor in the implementation of clean technology innovation and the growth of the green economy. The nation’s overall development is part of each region’s development, and their potential for progress has been and continues to be encouraged by European Union Structural Funds (Mach et al. 2021). On the other hand, green economic development can contribute to a country’s gross domestic product (GDP), leading to economic growth (Ali et al. 2021). Research suggests that a growing GDP per capita has come to be a primary aspect driving carbon emissions (Zhu and Gao 2019). Transport became the supplier of around 1/4 of the EU’s overall CO2 emissions in 2019 (European Parliament 2023). Of these, 71.7% originated from avenue shipping, in line with a document by the European Environment Agency (European Parliament 2023). Thus, funding sustainable transport could cause a decrease in carbon emissions; however, the GDP per capita will still continue to trend upwards. Advanced transport infrastructure may be an essential element in the improvement of the economy, and righting plans of delivering infrastructure investments may affect the boom capacity of the areas in which they are applied and help reduce local disparities so as to obtain a sustainable economy and maintain social stability (Mohmand et al. 2016). Studies in India reveal that there is a two-way causality between road transport infrastructure and economic growth (Pradhan and Bagchi 2012). This means that road transport drives economic growth and vice versa; therefore, an increase in transport investments would have a positive effect on economic growth. The same study concludes that there is a two-way causal relationship between road transport infrastructure and gross domestic capital formation and also reveals a bidirectional causality between economic growth and gross domestic capital formation (Pradhan and Bagchi 2012). Research findings also show that transport infrastructure plays a positive role in promoting economic growth in “Belt and Road Initiative” (BRI) countries (Chao Wang et al. 2020).



Sustainable transportation policies reduce air pollution and, thus, contribute directly to better health and green economy development. Sustainable transport aims to build flexible and resilient transport structures that support economic growth, enhance public health, and contribute to a more sustainable environment (Hmamed et al. 2023). The results from some studies suggest that transport infrastructure has a promotional effect on economic development and a significant and positive effect on economic growth (Zhang and Cheng 2023; Ghosh and Dinda 2019). Research on the U.S. shows that federal spending on transportation infrastructure increases the economy’s capital stock, increasing its capacity to produce goods and services and leading to more job opportunities and a higher GDP (IHS Markit 2021). On the other hand, studies in China show that transport infrastructure is an important factor in regional economic growth (Qiuming Lai 2020).



The main trend in economic development is regional economic competition, and transport infrastructure is an important driving force for integrating regional resources and promoting economic development (Wei-Guo Ma 2021). Research shows a positive impact of regional operational programs on regional entrepreneurial and socio-institutional capital (Zhironkin and Cehlár 2022). This positive impact moves regions forward on the path of sustainable development, a phenomenon which has a practical impact on the efficiency of the disbursement of EU funds. Similarly, our research highlights the effects of EU funding in the sustainable transport sector on regional development in Romania. Structural funds are the main instrument for green project initiatives and have a positive impact on a country’s macroeconomic indicators (Mach et al. 2021).



This paper is structured as follows. The Introduction introduces the reader to the topic of regional economic development and its relationship with the green economy and sustainable transport. Section 2 provides a review of the most relevant studies in the field. Section 3 is dedicated to the methodology and the main data sources used. Section 4 is divided into three sub-sections: 4.1. The Distribution of ESIF Funds for Cohesion Policy Objective 7: “Promoting sustainable transport systems and removing bottlenecks in major network infrastructures.”; 4.2. Some Evolution Patterns in Romanian Regional Economic Growth; and 4.3. The effects of ESIF Investments on Regional Economic Development. Section 5 presents the main discussion, while the last section, Section 6, has been dedicated to our conclusions.




2. Literature Review


The literature review chapter is divided into three parts: 2.1. The Relationship Between Green Economy and Sustainable Development; 2.2. Brief Reflections on Sustainable Transport as One of the Components of the Green Economy; and 2.3. General Reflections on Investments in ESI funds. This division is based on Karl Burkart’s hexagon. According to Karl Burkart (UNEP 2011), the green economy is located in a hexagon of “green” zones (Figure 1).



2.1. The Relationship between Green Economy and Sustainable Development


The Secretary-General of the United Nations António Guterres (UN 2023) argues that the green economy is the future, based on knowledge and social and technological innovation (GEC 2023). According to the United Nations’ Environment Programme, the goal of the green economy is to ensure that natural resources are used for sustainable development while reducing carbon emissions and pollution, increasing energy and resource efficiency, and promoting economic growth and development (UNEP 2011) as well as facilitate the improvement of social development (ICC 2012). The improvement of low-carbon transport is a requirement of the green economy to deal with electricity intake and reduce global warming (Zhu and Gao 2019). For this new economy, the issue of energy efficiency and the principle of low carbon emissions are of primary significance (Bobylev et al. 2015). The green economy can contribute to the systematic improvement of the competitiveness of entities and lifestyles, supporting a nation’s social and economic development, and to the alignment of territorial and regional asymmetries (Vertakova and Plotnikov 2016). Other authors (Chapple et al. 2011; Sulich 2020) have defined the green economy as an activity that reduces energy consumption and/or improves environmental quality through the use of less polluting means of transport. This is because the transport sector has both a negative environmental effect (ranking third in the world for carbon dioxide emissions) and a large potential for “green” growth models (Hryhorak and Trushkin 2020).



In the UNEP report (UNEP 2011), agriculture, cities, forests, waste management, industry, tourism, buildings, water, renewable energy, and transportation are the sectors that, together, constitute the green economy. The concept of green economy incorporates ideas related to sustainable development issues. Sustainable development goes hand in hand with an increased responsibility of companies, governments, and society as a whole to achieve a balance between current and future material and transport needs (Zhironkin and Cehlár 2022). Human survival and development require the transition to a green economy (Lavrinenko et al. 2019). The green economy is a system of economic activities that leads to the improvement of human life (Ali et al. 2021; Ciocoiu 2011) without seriously endangering the natural environment for future generations, i.e., humanity’s responsibility towards future generations (Bina 2013).



On the other hand, the green economy is viewed as a paradigm for addressing environmental sustainability concerns, climate change, and economic growth (Ciocoiu 2011). Regional economic growth is the subject of our research, that is, growth which is influenced by the impact of sustainable transport funding. Research shows (Bobylev et al. 2015; OJEU 2023) that the transition to a green economy will be achieved differently in different countries, in accordance with the degree of development, the socio-economic priorities, and the environmental culture varying depending on the unique characteristics of each nation’s natural, human, and physical capital. Thus, through our research, we will analyze the sustainable transport component as part of the green economy in the developing regions of Romania. In order to achieve the transition to a green economy, it is necessary to raise general awareness so that the population understands the need for a green economy (Trică and Papuc 2013). However, the type of green economy will vary considerably from one nation to another, since it will depend on the specifics of each country, its natural and human capital, and its level of development (Ardeleanu et al. 2012).



Decision makers at the state level play a key role in achieving a green economy, as its implementation largely depends on them (Apostolache 2014). The transition to a new green economic model, based on sustainable development, is recognized to be one of the most important and best responses to global crises, particularly in terms of managing social and environmental problems (Apostolache 2014). Integrating green economy growth into regional development strategies requires more attention to cross-sectoral cooperation, especially between environmental ministries and regional/local authorities (Olsen et al. 2012). In the context of numerous crises and accelerating resource scarcity, the economic paradigm of “greening the economy” has assumed critical importance in regional and global processes of sustainable development (UNECE 2023).




2.2. Brief Reflections on Sustainable Transport as One of the Components of the Green Economy


Following the financial year 2007–2013, the 2014–2020 period saw strategic programming of EU cohesion exercised in a new light, in line with the provisions of the Europe 2020 Strategy. These provisions included the following: each member state was to draft a national strategic document stating the country’s thematic development objectives and allocation of European funds through a Sustainable Development and Investment Partnership negotiated with the European Commission; the European Commission was to lay out a Common Strategic Framework; and Subsequent Programs needed to be set up, guaranteeing the member states’ steadfast commitment to accomplishing the goals set by the Union regarding the programming of community funds (Russu 2019). According to the Investment Plan for Europe 2021, 500 million EUR were to be invested through the European Fund for Strategic Investments in the transport sector but also in other important sectors such as education, water, etc. (European Commission 2016).



Regional development is a complex process involving several interdependent legislative and institutional components that establish new types of relationships between different sectors and areas of activity and between authorities and communities. In Romania, regional development has emerged as a necessity, on the one hand, to correct existing regional disparities and, on the other hand, to adopt and implement European Union legislation in this field. Regional economic development leads to an increase in regional quality of life and well-being, and quality of life is reflected in the regional GDP. In a study on the development of transport infrastructure in the center region of Romania and the need for improving regional connectivity published in 2022 (Romanian Government 2022), it is mentioned that, at the level of economic indicators, the GDP is strongly and significantly correlated with its components related to industry (rho = 0.76, p < 0.05), trade, transport, and storage (rho = 0.98, p < 0.05). This shows that industry, trade, and transport are the sectors that drive the evolution of the GDP, and, among the main components of the GDP, a high and statistically significant correlation exists between industrial branches and trade, transport, and storage.



The Sustainable Transport Strategy of 2007–2013 and 2020–2030 includes sustainable transport policies focused on increasing the cost-effectiveness and attractiveness of transport modes with high potential in terms of transport capacity and environmental protection (Militaru et al. 2021). Sustainable transport refers to transport modalities that are sustainable in terms of their effects on the environment and society. In the European Union, the main cause of greenhouse gas emissions is transport. This problem is global, but it can be solved locally. As we know, transportation enables people to access work, education, healthcare services, shops, and other services. Means of transport represent an important and very diverse category of indispensable tools of civilization, and, at the same time, they are generators of pollution of natural factors (Militaru et al. 2021). According to Karl Burkart (2012), sustainable transport is one of the six main sectors of the green economy, with the others being renewable energy, green buildings, water management, waste management, and land management (Burkart 2012). Our research aims to highlight the impact of the green economy and sustainable transport developed with the help of EU-funded projects and then analyze their role in the development of Romania’s economy in recent years but especially during current crises such as wars in the region or COVID-19. Alonso et al. (2015) found that, in urban areas where pollutants and, therefore, the effects of unsustainable transport structures are concentrated, sustainable mobility is a prerequisite for achieving sustainable cities. The transportation system in developing countries suffers from many problems such as traffic congestion and lack of reliable and safe public transport (Abdel Wahed Ahmed and Abd El Monem 2020), which can lead to social inequalities or cause irreversible damage to the environment. Urban transportation has many detrimental effects that can influence sustainability goals (Alonso et al. 2015). Lately, the emphasis has been on replacing traditional means of transport (in many cases physically and morally outdated) with ecological ones: bicycles, electric bikes, electric motorcycles, multiple-occupant vehicles, electric vehicles, green train services, and freight vehicles, hybrid cars, and monorails (Abdel Wahed Ahmed and Abd El Monem 2020).



This transition to “green” transport requires a master plan on the level of public transport and beyond. The general objective of said master plan is to guide the planning, development, and maintenance of a prospective multimodal system of transportation that will contribute to the sustainable development of a city and region of the country in question. Developing a sustainable and environmentally friendly transportation system is the best solution for meeting the transportation needs of an ever-growing urban population (CEF 2023). Green transportation has wide-ranging benefits, such as less or no environmental pollution, saving money, contributing to building a sustainable economy, and improving health (Abdel Wahed Ahmed and Abd El Monem 2020). A sustainable urban transport system requires the consolidation of said system’s characteristics and its integrated management. According to Abdel Wahed Ahmed and Abd El Monem (2020), this integrated manner of management includes features such as mobility, accessibility, safety, social equity, efficiency, security, convenience, comfort, low carbon emissions, and environmental friendliness. Most studies on sustainable transport focus on the environmental impacts of motorized transport (Török 2015) so sustainable development could be seen as only referring to these environmental impacts (Tóth-Szabó and Várhelyi 2012; Klimecka-Tatar et al. 2021). We cannot consider urban transport as an isolated aspect, as it should be put into perspective and studied together with other aspects of urban life. When we discuss urban transport, other aspects of urban life must be taken into account, and we should not isolate the matter. To address the significant contribution of transport (commercial transport) to greenhouse gas emissions, it is recommended that governments develop a green sustainable transport strategy (GTS). The main goal of green transportation is to minimize the negative impact of transportation on the environment while taking into account current and future transportation needs (Wang et al. 2021). As a quality contribution to economic growth, the key is to improve the overall productivity of green factors. Previous research has focused on empirical analyses of growth rates and determinants of total factor productivity while paying less attention to the influence of green factors (Wiederkehr et al. 2004). According to studies, an environmentally sustainable transport system is one in which transport does not threaten public health or ecosystems and meets access needs consistent with (a) the use of renewable resources below their rate of regeneration and (b) the use of non-renewable resources below the rate of regeneration of their renewable substitutes (MEIP 2023a).




2.3. General Reflections on Investments in ESI Funds


On the 1 January 2007, Romania became a member of the European Union. Although being a member state entails both rights and obligations, Romania has received 54 billion EUR since its accession (Ang and Marchal 2013). For the period 2021–2027, Romania will have 52 billion EUR at its disposal in this multiannual financial year, 17.4 billion EUR of which are allocated through the program created by the EU-NextGenerationEU for the health crisis. Governments have a key role in influencing private sector investments by improving the conditions for investment in sustainable transport infrastructure and setting investment policies (Constantinescu et al. 2017). On the other hand, in terms of the importance of governance for accessing and implementing ESIF-funded projects, research shows that, in well-governed regions, there is a strong interest in fighting corruption and improving policies to attract greater funding, longer and more interregional projects, and smaller national co-financing (Charron 2016; Zsolt Darvas et al. 2021). Regions with good governance represent interest and security in the absorption of funds. On average, these regions receive more funds per capita, regardless of the level of economic development, unemployment, or other political factors. Current environmental and social challenges require new ways of managing economic development that take into account natural factors and improve the quality of people’s living conditions. For this reason, the concept of a new economy has emerged (MEIP 2023b), alongside sustainable development, defined as development for future generations.



The focus of this research will be the financial and political instruments that can be used on a national or regional level to increase investments in carbon-intensive road transport infrastructure. Romania relies on the EU Cohesion Funds and Regional Development Funds for most of the funding needed for new transport infrastructure and the Task Force highlights this. The Romanian Government can also rely on the C4 component of sustainable transport from the NRRP (National Recovery and Resilience Plan) for the modernization of road infrastructure and sustainable transport. The program has a financial allocation of over 7000 million EUR (MT 2015). The objectives of transport in Romania must, therefore, be in line with current EU policies. In 2011 the White Paper on Transport was published, outlining clear objectives, such as an efficient and integrated mobility system, innovation for the future, including technology and behavior, and modern infrastructure and smart financing (European Commission 2021c). Romania can also rely on the NEB (New European Bauhaus), as this trans-disciplinary approach is necessary for the challenges of our time. Financing opportunities for NEB objectives are realized through the European Regional Development Fund (ERDF) and the Program for the Environment and Climate Action (Life) (EY Romania 2021). The mission of the NEB is to translate the European Green Pact into a tangible change in the quality of life, create a new lifestyle that combines sustainability with aesthetics, use less carbon, and be inclusive and affordable for all, respecting European and global diversity (Boc 2017).



Urban planning is no longer just the result of the interaction between architecture, engineering, public health, and sociology but also includes computer science and urban technologies, the use of renewable energies, and increased energy efficiency (Gacichevici 2021). At the regional level, the development of urban mobility and the provision of financial support can also be achieved through the Operational Program for Technical Assistance 2014–2020 (OPTA), complementing other programs receiving European funding such as ROP 2014–2020 and Priority Axis 4, including things such as bicycle track networks or the modernization of pedestrian routes in order to reduce CO2 emissions, a project complementing the “integrated urban mobility corridor” financed by the ROP (Regional Operational Program).



Taking into account all these theoretical observations, the aim of this research paper is to estimate the effects of ESIF investments targeting the thematic Objective 7 of the Cohesion Policy, “promoting sustainable transport systems and removing bottlenecks in major network infrastructure”, on regional economic development in Romania for the programming period 2014–2020. Therefore, the following hypotheses were put forward:



H1. 

ESIF investments positively influence, even if slightly, regional economic development in Romania.





H2. 

The regional governmental quality index positively influences regional economic development.





H3. 

There is a convergence effect between regions based on the initial value of the real GDP per capita.





H4. 

The governmental quality index exhibits a moderating effect on the relationship between ESIF investments and economic development. Therefore, the impact of ESIF investments on economic development is amplified by good governance quality.







3. Methodology


The main objective of this research is to quantify the impact of investments with structural instruments (POIM and ROP) aimed at promoting a sustainable transport system and eliminating bottlenecks in key network infrastructures on regional economic development in Romania’s eight development regions. We did not apply any specific selection criteria for the selection of development regions in Romania, as the country is already divided geographically and administratively into eight development regions. This pre-defined regional framework covers the entire territory of Romania, ensuring that our analysis is representative of the country’s extensive geographical, economic, and social diversity. By using all eight regions available within this established framework, our study inherently covers a wide range of urban and rural environments, economic structures, and demographic profiles, providing a holistic view of the impact of sustainable transport investment across Romania.



Our analysis will use a regression for panel data at the level of the eight development regions of the Romanian economy for the period 2014–2020, considering the implementation of the projects on the horizon “n + 3” years (having as the last available year the year 2022). The analysis focuses on capturing the effects of the implementation of the thematic objective OT7—“Promoting sustainable transport systems and removing bottlenecks in major network infrastructures”—financed by the ROP and the LIOP through two European funds, namely the Cohesion Fund (CF) and the European Regional Development Fund (ERDF). The Cohesion Policy includes 11 thematic objectives for economic development and growth for the period 2014–2020 (European Commission 2020). The European Regional Development Fund (ERDF) invests in the social and economic development of all regions and cities in the EU. The Cohesion Fund (CF) invests in the environment and transport in less prosperous EU countries. These aspects are highlighted in Figure 2.



In order to fulfill the objective of this research, statistical data were extracted from the “Open Data—List of operations/List of beneficiaries and operations for projects contracted on Operational Programmes”, published by the Romanian Government (Romanian Government 2022).



From this database, the financial data of all projects contracted to fulfil the thematic objective OT7—“Promotion of sustainable transport systems and removal of bottlenecks in major network infrastructures”—were extracted, filtering the entire database by this objective and resulting in the main programs which financed OT7, that is, the LIOP and the ROP.



Thus, out of the 15,553 projects in the database, covering all 14 thematic objectives, the sample was narrowed down to a total of 380 projects that subscribed to the OT7 objective. Subsequently, only projects funded in the period 2014–2020 with the possibility of an extension “n + 3” years were selected, resulting in 364 projects funded to meet OT7. Data were aggregated at the regional level by location and by years after the project start date. The reporting currency was RON. A breakdown of the data collection procedure is detailed in Appendix A.



In our econometric demarche, we excluded 13 projects contracted in 2022, using in the analysis a sample of 351 projects covering the period 2014–2021.



The choice of panel data regression models Dif-GMM and Sys-GMM as analytical tools was based on a comprehensive and methodologically rigorous approach to understanding the impact of sustainable transport investments on economic development in Romania. The initial phase involved testing different specifications using ordinary least squares (OLS) methods for both cross-sections (regions) and periods, incorporating fixed effects to account for unobserved heterogeneity across regions and time. This preliminary analysis served as a fundamental step towards understanding the underlying dynamics of the data and any fixed or random effects present.



The application of the Hausman test helped us determine the suitability of fixed and random effects models based on the consistency of the estimators. The unanimous indication of the consistency of random effects models (REM) guided the choice of model specification for the initial analysis. This step ensured that the model chosen best represented the characteristics of the data and balanced the unobserved heterogeneity with the efficiency of the estimators. The robustness check phase, which included estimation with the Dif-GMM and Sys-GMM methods, addressed specific econometric challenges not fully covered by the SEM method, in particular, dynamic relationships and endogeneity. GMM methods are particularly suitable for panel data where past outcomes may influence current outcomes and where endogenous relationships may exist between predictors and the outcome variable. Therefore, we switched to GMM for this phase.



The inclusion of the Sargan test in the GMM analysis phase was essential for assessing the validity of the instrumental variables used in the models to ensure that the instruments were not correlated with error terms, which would otherwise affect the reliability of the estimated coefficients and the overall validity of the model.



The dependent variable is the real GDP per capita transformed by the GDP deflator with a base of 2015 = 100.



The following were used as the explanatory variables:




	
Real ESIF investments per capita (RON)—ESIF investments were transformed into comparable prices using the GDP deflator with a fixed base of 2015 = 100.



	
The initial value of the real GDP per capita, which, at the beginning of the programming period of 2014, was expressed in comparable prices by deflation using the GDP deflator with a fixed base of 2015 = 100.



	
The quality of governance index at the regional level obtained through a survey conducted over three years (2013, 2017, and 2021) (European Commission 2021d).



	
As a spillover effect variable, the GDP in neighboring regions (weighted average) was considered. This additional variable is constructed to reflect the spatial spillover effects of economic development.








The inclusion of the initial value of the real GDP per capita was determined by capturing the convergence effect. Capital flows towards the least developed region will cause the respective region to develop as well as the other regions, and their GDP per capita will be higher. These spatial feedback loops should, therefore, be integrated into the evaluation of PC (ESIF investments) effects on regional economic development to capture both direct and indirect (feedback) investment effects.



The European Quality of Government Index (EQI) captures average citizens’ perceptions and experiences regarding corruption, quality, and impartiality of three essential public services—health, education, and police—in their region of residence. The index is based on the largest survey conducted to date, measuring perceptions of the quality of government in the EU. The survey gathers the opinions and direct experience, in the areas of public health, education, and law enforcement, of over 129,000 respondents in a total of 208 regions from all 27 EU member states at the NUTS1 or NUTS2 level. The survey questions are based on the concept of quality of government as a comprehensive, multi-dimensional concept consisting of high impartiality and quality of public service delivery and low corruption.



The value of real GDP was taken from the National Accounts database of Eurostat, and the EQI index was taken for three survey years—2013, 2017, and 2021—from the study by Charron et al. (2014, 2015, 2019, 2022).



The general form of the panel data regression model is the following:


   l o g    (  r e a l _ G D P _ p e r _ c a p i t a  )    i , t   =  α 0  +  α 1  l o g    (  E S I F _ f u n d s _ p e r _ c a p i t a  )    i , t   +  α 2  E Q  I  i , t   +    +  α 3  l o g    (  r e a l _ G D P _ p e r _ c a p i t a  )    i , 2014   +  α 4  a v e r a g e _ G D P _ n e i g h b o r i n g _ r e g i o n  s  i , t   +  ϵ  i , t     



(1)




where   i = 1 ,   2 , … , 8   represents the eight regions,   t = 2014 ,   2015 ,   …   , 2021   represents time (period 2014–2021), and    α j   ,   j = 0 , 1 , 2 , 3 , 4   are the parameters of the model.



This is a log–log model in which the slope parameter measures the relative change in economic growth because of a relative change in the value of ESIF investments. Thus, if investments increase by 1%, then the real GDP per capita increases, on average, by    α 1   %, ceteris paribus.



In the application of panel data models, it is important to decide the type of model (with fixed effects or random effects). Therefore, it must be decided whether these effects are treated as fixed (FEM) or random (REM), which requires the application of the Hausman test. Applying the Hausman test initially involves estimating a random effects model. A high value of the chi-square statistic for the Hausman test, related to a p-value (prob.) lower than the significance threshold of 0.05, leads to significant differences between the coefficients, which requires rejecting the random effects as inconsistent, and concludes that the panel estimation based on fixed effects models (FEM) is more suitable. If the value of the respective test is relatively low (accompanied by a high p-value), it dictates the approach of random effects models (REM).



In the analysis of panel data models, homoscedasticity is checked with the White test, and, if the phenomenon is not present, the common remedy is to use heteroscedasticity-corrected standard errors, a strategy which is based on improving the standard deviations of the estimators without modifying the estimations of the coefficients.



Also, based on the Breusch–Pagan Lagrange Multiplier (LM) test, the consistency of the random effects was evaluated by comparing a random effects panel regression model with a simple regression.



The analysis also included a section of a robustness check focused on handling endogeneity as well as evaluating the stability of the estimated models when different estimation methods were used. Specifically, the analysis involved estimating models using various methods, such as fixed effects (FE), the generalized method of moments difference (Dif-GMM), and the system GMM method (Sys GMM). By using multiple estimation techniques, this analysis was aimed at determining whether the impact of the ESIF funds remained constant and reliable across different methodologies.



The random effects model (REM) assumes that individual-specific effects are uncorrelated to the explanatory variables. When this assumption is violated, the REM is inconsistent, and it might be more appropriate to use a fixed effects model or a method that allows for endogeneity, such as GMM.



GMM is a more flexible estimation method that, unlike REM, can handle endogeneity problems, assuming that there are valid instruments available. This is achieved by exploiting the orthogonality conditions between the instruments and the error term to estimate the parameters.



The problem of endogeneity typically arises from omitted variables, a measurement error of the variables included in the model, and/or simultaneity between the dependent and independent variables (Barros et al. 2020).



Dif-GMM (difference GMM) and Sys-GMM (system GMM) are two estimation techniques used in econometrics to address endogeneity and unobserved heterogeneity in the analysis of panel data models. While both methods rely on the general framework of the generalized methods of moments, they differ in terms of the instruments used and how they handle data dynamics.



Consequently, a dynamic panel model was estimated in which the lagged dependent variable played the role of the predictor variable, to capture the persistence effect, as follows:
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4. Empirical Results


4.1. The Distribution of ESIF Funds for Cohesion Policy Objective 7: “Promoting Sustainable Transport Systems and Removing Bottlenecks in Major Network Infrastructures”


When analyzing the distribution of ESIF investments targeting the Cohesion Policy Objective 7 of “Promoting sustainable transport systems and removing bottlenecks in major network infrastructures”, it is possible to highlight 364 contracted projects, implemented at the regional level, by using two main operational programs, the POIM and the ROP. Thus, 234 projects have been implemented under the POIM and 130 projects under the ROP (Figure 3).



Out of the 364 projects implemented, we selected the top 1 project in each region to analyze the objectives and results achieved. The criterion used to select the top one project in each region was the highest amount of eligible expenditure. By analyzing the table of the most relevant implemented projects (see Appendix B), it can be highlighted that the projects’ objectives as well as their results have been successfully implemented and are in line with the main core desideratum of Policy Cohesion Objective 7. Appendix B provides an example of good practice in each region.



The year 2020 was the year in which most projects related to thematic Objective 7 (OT7) were implemented. Thus, as shown in Figure 4, a total of 62 projects were implemented. The average number of projects per year was 40.4. The year 2022 was the year with the lowest number of projects, i.e., 13 projects. The low number of projects in that year was due to the fact that 2022 was the year of extension of the funding period.



Figure 5 shows the distribution of the projects implemented across the eight development regions. Most projects were implemented in the south-east development region, with a total of 74 projects, followed by the north-west region, with 62 projects. The Bucharest Ilfov region had the fewest projects because it is the most developed one in the country, and thematic objective OT7 was also achieved through other sources of funding.



The highest amount of eligible expenditure, i.e., the value of the projects implemented (Figure 6) was in the center region, with a value of 11,492,754,812 RON, followed by the west and north-west regions. The average eligible expenditure in the eight development regions was 5,933,391,000 RON.



Figure 7 shows the distribution of eligible expenditure by year (2014–2022). As it can be seen, 2014 was the year in which the projects with the highest amount of eligible expenditure were implemented.




4.2. Some Evolution Patterns in Romanian Regional Economic Growth


When analyzing the evolution of the real GDP per capita among the Romanian regions during the 2014–2021 period, Bucharest–Ilfov emerges as a clear outlier in terms of economic development (see Figure 8). The region’s strong performance can be attributed to several factors, including its status as the country’s capital and largest city, its high concentration of businesses and industry, and its position as a major hub for commerce, finance, and technology.



Trailing significantly behind Bucharest–Ilfov are the west, center, and north-west regions. These regions also experienced economic growth during this period, albeit at a more modest pace. Their economies are generally more diverse, with a mix of agriculture, manufacturing, services, and emerging technology sectors contributing to their GDP. Additionally, these regions benefit from their geographical proximity to Western Europe, which can facilitate trade and investment.



However, the gap between Bucharest–Ilfov and these other regions suggests that there are substantial regional disparities in terms of economic development within Romania.



This underscores the importance of targeted policies and investments to promote more balanced regional development, particularly in areas such as infrastructure, education, and innovation, which can help stimulate economic development.



In conclusion, while Bucharest–Ilfov stands out as an outlier in terms of economic development over the 2014–2021 period, other Romanian regions like the west, center, and north-west have also made economic progress, demonstrating the potential for growth across the country.




4.3. The Effects of ESIF Investments on Regional Economic Development


In the first stage of our analysis, different specifications were tested, considering fixed effects models for both cross-sections (regions) and periods using the ordinary least squares method. The redundancy of fixed effects was tested to decide which of these models was suitable for modeling the sample (fixed effects, random effects, or both). The Hausman test was applied to determine the type of effects (fixed or random) in the estimated models, considering that a low probability in this test suggests the use of fixed effects, while, on the other hand, a high probability suggests the application of random effects. The results of the Hausman test unanimously highlighted the consistency of the estimator based on random effects (REM). In the estimated models, errors were corrected with robust standard errors. Also, the results of Breusch and Pagan’s Lagrangian multiplier test for random effects confirmed the choice of random effects.



Table 1 presents different specifications of the general model, alternatively testing the impact of different predictors for the random effects models and estimating the coefficients of these models. The analysis also comprises a robustness-checking section, in which the model was estimated using the GMM method in both of its versions (Dif-GMM and Sys-GMM). The Sargan test is crucial for the evaluation of the validity of differential GMM estimation results and for ensuring the reliability of the instrumental variables used in an analysis. If the test indicates a violation of over-identifying restrictions, this may indicate the presence of endogeneity problems or weak instruments, calling into question the reliability of the estimated coefficients. In the context of GMM differential estimation, the Sargan test examines whether the instruments used in the estimation are not correlated with the model’s error term. If the p-value is greater than a specified significance level, this indicates that over-identifying restrictions are valid and that the instruments are exogenous within the model. The results of the Sargan test in our study showed that the instruments were valid.



The results obtained highlighted a positive and statistically significant impact on economic development, at the 1% significance level, of ESIF investments dedicated to promoting sustainable transport systems and removing bottlenecks in major network infrastructure, albeit to a small extent, confirming hypothesis H1. This demonstrates that investing in sustainable transport systems and improving infrastructure networks have positive effects on regional economic development. Despite the effect being small, it was statistically significant, suggesting that these investments are a valuable tool for promoting economic development. This variable had a significant positive effect across almost all models, suggesting that an increase in the ESIF funds per capita is associated with an increase in the GDP per capita. The effect varied across the models, with the strongest effect being registered in model 2 (REM).



The convergence effect, highlighted by the statistical significance of the initial GDP per capita, was revealed to lead to an increase in the real GDP per capita, thus validating hypothesis H3. Regions with a lower initial GDP per capita grew at a faster rate than those with a higher initial GDP per capita. This implies that a process of convergence was taking place, with poorer regions catching up with richer ones. The catch-up effect, often referred to as convergence in economic literature (Solarin et al. 2023), is a phenomenon in which lower-income regions grow faster than higher-income regions, reducing income disparities over time. This effect is important in the context of regional economic development as it suggests that lagging regions have the potential to improve their economic status compared to more affluent areas. Moreover, reducing inequality among and within countries is one of the 17 goals in the 2030 Agenda for Sustainable Development.



This variable was significant in most models, and the effect was notably strong in models 2 to 5 and 8. Additionally, perceptions of the quality of governance also lead to economic development, with the EQI index utilized in our study exhibiting a positive and statistically significant impact on the regional GDP per capita, thus validating hypothesis H2. The quality of governance tends to encompass various factors, including the efficiency of public services, the level of corruption, the rule of law, and the respect of citizens’ rights. Good governance promotes transparency, reduces the risk of corruption, ensures the efficient use of resources, and creates a favorable environment for business and investment, leading to economic development. This variable was significant in several models, indicating a positive relationship between environmental quality and the GDP per capita. The statistical significance of the weighted average of the gross domestic product of neighboring regions suggests regional spillover effects, which can influence a region’s GDP per capita.



Furthermore, a positive impact of the previous period’s real GDP per capita on the current GDP per capita was also highlighted. This result is evidence of the persistence or autocorrelation of the real GDP per capita, meaning that regions that had a higher GDP per capita in the previous period are likely to have a higher GDP per capita in the current period. This finding indicates that regions with a high GDP per capita tend to maintain their economic momentum, suggesting a degree of stability and continuity in economic performance, which may be due to a variety of factors, such as robust industrial structures, strong institutional capacities, or high levels of human capital, which allow these regions to sustain their economic advantage over time. The results can also be interpreted in terms of path dependency.



Once a region develops a certain economic structure or achieves a certain level of wealth, it may be difficult to significantly change its economic trajectory in the short term. This could be due to institutional inertia, sunk costs, or the persistence of social and economic inequalities.



In order to evaluate the impact of ESIF investments on regional economic development and their relationship with the quality of governance, the statistical significance of the interaction term between the two was analyzed, which pointed out no potential impact, thus invalidating hypothesis H4. The positive sign of the interaction term highlights that the positive impact of ESIF investments would be even more pronounced in regions with a better quality of governance, but the impact was not statistically significant.



The interaction between the ESIF funds per capita and the initial GDP per capita and that between the ESIF funds per capita and the EQI were explored, but they showed limited significance.



A potential explanation could be that the interaction between ESIF investments and the quality of governance may have sector-specific impacts that are not captured in an aggregate measure of economic development, such as the GDP per capita, but still have significant impacts in specific sectors, like education or healthcare.



The robustness analysis based on the results of Dif-GMM and Sys-GMM maintained the same results, revealing that the main three hypotheses, that is, H1, H2, and H3, had been preserved and were fully validated.



Therefore, the investments made through the European Structural and Investment Funds (ESIFs) designed to promote sustainable transport had a positive impact on economic development, even if the effect was slight. This implies that regions receiving the respective funds experience a boost in their economic development. The funds could contribute to job creation, infrastructure improvement, or other factors that stimulate economic activity. However, the effect was found to be relatively small. The Wald test indicated the overall significance of the models, with all the models (except for model 2) showing a strong significance. R2 values provide insight into a model’s explanatory power, with the higher values seen in the R2 for model 6 (0.85) suggesting that variation within groups over time was well explained in this model. For the GMM models, the Sargan test investigates the validity of the instruments used. The probability values suggested that the instruments utilized in our study were valid.



Therefore, we can conclude the following: All the models showed that ESIF funds positively impact the regional GDP per capita, albeit to varying extents. Higher initial levels of GDP per capita generally lead to higher subsequent levels, indicating a persistence of economic status. Regional spillover effects and environmental quality also play a role in economic development. The consistency across the different models strengthened the reliability of these findings.



The quality of regional governance plays a crucial role in economic development. Regions with better governance, which implies, among other things, a more efficient public administration, a better implementation of policies, and lower levels of corruption, are likely to have a more favorable economic environment that stimulates development.



This study also confirmed a convergence effect between regions based on the initial value of the real GDP per capita. This suggests that regions with a lower initial GDP per capita grow faster than those with a higher initial GDP per capita, with all the other factors being constant. This could be the result of a catching-up process in which less developed regions grow faster to reach the level of more developed regions.



In conclusion, the data suggest that European funds intended to promote sustainable transport systems had a positive impact on Romanian regional development. This impact was moderated by the initial economic conditions and environmental quality, with evidence of regional spillover effects. These findings hold significant implications for policymakers in terms of prioritizing investment areas and understanding the multifaceted influences on regional economic development.





5. Discussion


This methodological approach reflects a rigorous and multi-layered analytical process that begins with the specification of the base model and moves to more complex and robust methods to address the complexity of the data and the research questions. The shift from the SEM to the GMM methodology is based on statistical tests such as the Hausman test and the Sargan test, which provide the most accurate and reliable information on how sustainable transportation investments affect regional economic development. This methodology recognizes the complexity of the relationships under study and takes a comprehensive approach to accurately model these relationships.



Starting with SEM, based on pre-testing, and moving to the GMM method for more detailed analysis and endogeneity concerns, this study not only increases the robustness of the results but also contributes significantly to the existing literature on this topic.



This study assesses the quality of regional governance and its role in economic development through a multifaceted approach, focusing on the perception of governance quality and its direct impact on the regional GDP per capita. Specifically, it uses the European Quality of Government Index (EQI) as a key indicator to evaluate regional governance. The EQI is comprehensive, incorporating factors such as the efficiency of public services, the level of corruption, the rule of law, and the respect for citizens’ rights, which are critical dimensions of good governance. This study uses the EQI, which aggregates perceptions and experiences of governance quality from the perspective of citizens and businesses within regions. The findings underline a positive and statistically significant relationship between the quality of governance (as measured by the EQI) and the regional GDP per capita. This relationship confirms the hypothesis that a better governance quality directly contributes to economic development. High EQI scores, indicative of good governance, are associated with higher levels of regional economic performance.



The results of this research clearly demonstrate the positive impact of ESIF investments in sustainable transport systems and eliminating bottlenecks in major network infrastructures on economic development. This demonstrates that investments in sustainable transport systems and the improvement of infrastructure networks have positive effects on regional economic development. The effect is statistically significant, suggesting that these investments are a valuable tool for promoting economic development.



From a policy perspective, this finding could justify the allocation of ESIF funds to sustainable transport and infrastructure projects. Policymakers could consider increasing funding in these areas to further boost economic development. These findings also have implications for sustainable development. The positive impact suggests that investments in sustainable transport and infrastructure could contribute to economic development without compromising environmental sustainability.



Perceptions of the quality of governance can also influence investment decisions. Regions with better governance are likely to attract more investments, further driving their economic development. Good governance is important not only for economic development but also for social development and the well-being of citizens. Regions with good governance tend to have better public services, lower levels of corruption, and higher degrees of social justice. Regions with good governance are more likely to compete effectively in the global economy, attract foreign direct investment (FDI), promote innovation, and create high-quality jobs, which, in turn, lead to sustainable economic development.



The convergence effect, highlighted by the statistical significance of the initial GDP per capita, has been revealed to lead to an increase in the real GDP per capita. Regions with a lower initial GDP per capita are growing at a faster rate than those with a higher initial GDP per capita. This means that there is a process of convergence taking place, whereby poorer regions are catching up with richer ones.



Despite the positive convergence trend, regions with a lower initial GDP per capita may still require continued policy attention and investment support to maintain the momentum of growth and address other potential challenges associated with economic development, such as environmental issues, infrastructure development, and social inequalities.



Taken together, these results highlight the importance of ESIF investments and good governance in fostering regional economic development. They also underscore the role of regional convergence in balancing economic development across regions. These findings can guide policy recommendations and future research directions, particularly in the context of regional development and EU funding.



Although the effect is small, it is important to note that these types of investments often have long-term effects that may not be immediately evident. Improved transport and infrastructure can lead to increased efficiency, productivity, and economic competitiveness over time.




6. Conclusions


This study confirms the positive role of ESIF investments in promoting sustainable transport on regional economic development. However, the impact is relatively small, suggesting that the volume of investments needs to be substantial in order to trigger significant growth. The quality of regional governance is also a crucial factor for economic development. Regions with a better governance quality demonstrate a higher rate of economic growth. This implies that, in addition to financial investments, the effective use of funds, which is often linked to the quality of governance, is crucial for economic development. This study reveals a convergence effect across regions, whereby regions with a lower initial GDP per capita grow faster than those with a higher initial GDP per capita, indicating a “catch-up” effect. The factors contributing to the catch-up effect are the following: 1. Lagging regions can achieve rapid growth by adopting and integrating technologies that have already been developed in more advanced regions. 2. Investments in education and training can improve the quality of the workforce in less-developed regions. 3. Improvements in governance and in the institutional framework can create a more favorable environment for economic activity. 4. Investments in infrastructure (transport, utilities, and communications networks) can significantly reduce transaction costs and connect lagging regions to larger markets, stimulating economic activity and growth. 5. Targeted policy interventions and financial support, such as those provided by the ESIFs, can support the development of lagging regions by funding projects in the areas of infrastructure, education, and technology.



The quality of regional governance and its role in regional economic development are reflected in regional development policies, which have a strong instrumental character, and in the European Union’s funds, which contribute to the financing of sectorial policies such as, for example, agricultural policy, social policy, environmental protection policy, and sustainable development policy. Romania’s policies are correlated with the policies of the European Union. Regional governance, in the sense intended in our study, can be measured by referring to the efficiency of access to the EU funds needed for the development of sustainable transport, taking into account the administrative diversity at the level of each region and the cooperation with regional and local authorities as well as with community administration, for example, by sharing best practices and results or by establishing partnerships between regional institutions open to voluntary association.



This study identifies the mechanisms through which the quality of governance affects economic development. The first one comprises transparency and corruption reduction: good governance increases transparency and accountability in public administration. This creates a more predictable and secure environment for business and investment. Second, effective governance ensures that public resources are allocated and used efficiently, maximizing the impact of investments, including those in sustainable transport and infrastructure, on economic growth. The third one is centered around the business and investment climate: the quality of governance shapes the overall business environment, influencing investment decisions, operational costs, and the competitiveness of regions. A favorable governance environment attracts investments, stimulating economic activity and growth. By using the European Quality of Government Index (EQI) as its central measure, this study effectively captures the quality of regional governance and demonstrates its significant role in fostering economic development. The positive correlation between governance quality and the regional GDP per capita underlines the crucial importance of efficient, transparent, and accountable governance structures in promoting sustainable economic growth.



This finding provides a strong basis for policy recommendations aimed at improving governance standards to foster regional development.



The limited impact of ESIFs on promoting sustainable transport can be attributed to a complex interplay of adequate funding, administrative efficiency, strategic orientation, and contextual factors. Addressing these challenges requires streamlined administrative processes, increased capacity building for project management, strategic planning to align investments with regional needs, and comprehensive evaluation mechanisms to assess and adjust funding strategies for greater effectiveness.



From a policy perspective, these conclusions can guide decision making and re-source allocation in the following ways:



Increase and Improve the Use of ESIFs: Given the positive impact of ESIF investments tackling sustainable transport on economic development, policymakers should consider increasing these investments. Moreover, efforts should be made to ensure that these funds are used efficiently and effectively, contributing to substantial economic development.



Improve Governance Quality: Enhancing the quality of regional governance should be a priority. Good governance practices can ensure the efficient use of investments and foster an environment that is conducive to economic development.



Target Less Developed Regions: The existence of a convergence effect suggests that focusing resources on less developed regions can be effective. As these regions have been shown to grow faster, targeted investments could promote balanced regional development and reduce economic disparities.



The main limitation of this study is the time period, as a longer period of analysis might reveal different results as well as refine the measures of key variables and explore alternative model specifications. On the other hand, the period of analysis (2014–2020) for assessing the impact of European Structural and Investment Funds (ESIFs) on sustainable transport in Romania includes economic fluctuations, policy changes, and external events, all of which can affect the allocation and effectiveness of ESIFs as well as the broader context of sustainable transport development. In the analysis of the 2014–2020 period, our study did not explicitly account for potential changes in economic conditions or policy priorities that might have influenced the outcomes of ESIF investments in sustainable transport in Romania. While these factors—ranging from economic fluctuations to shifts in EU and national policy priorities and major events such as the COVID-19 pandemic—undoubtedly affect the effectiveness and focus of infrastructure investments, our methodology was primarily designed to assess direct impacts without taking into account these dynamic external variables. The following are among the factors not explicitly accounted for in our study that could have influenced the outcomes of ESIF investments: 1. EU Policy Priorities: The EU’s emphasis on sustainable development and Cohesion Policy may have influenced the prioritization of sustainable transport projects. The launch of the European Green Deal towards the end of the study period (2019) may also reflect a shift in priorities, which could have affected project implementation and funding. 2. Socio-political Changes: Events such as elections, changes in government, or shifts in regional governance structures could affect the continuity and focus of sustainable transport projects. 3. COVID-19 Pandemic: Although primarily affecting the world in 2020, the onset of the COVID-19 pandemic could have had a significant impact on the latter part of the study period, affecting the use of public transport and project implementation timescales and potentially shifting priorities towards health and safety. The inclusion of policy event studies or more nuanced qualitative analyses could capture the interplay between policy changes, economic trends, and investment outcomes. By addressing these issues, subsequent research can provide deeper insights into optimizing ESIF use under different conditions, ultimately improving policy recommendations for sustainable transport development in Romania.



Thus, future research directions in the field of the impact of EU funds on regional development in Romania can have multiple valences. Firstly, the projects implemented and analyzed in our research can be examples of good practice. Secondly, future research could be developed at the European level and include studying the impact of major events such as the COVID-19 pandemic on public transport systems and sustainable mobility trends. Also, further research is needed regarding the environmental outcomes of ESIF-funded transport projects, including reductions in greenhouse gas emissions, improvements in air quality, and contributions to climate change mitigation.
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Appendix A. Breakdown of the Data Collection Procedure


From the open data published by the Romanian Government, the database “Open Data—List of operations/List of beneficiaries and operations for projects contracted on Operational Programmes” was accessed, where the term “operation” is understood as “funded project”. When exporting the table in an Excel format, the information was filtered by thematic objective OT7 “Promote sustainable transport systems and remove bottlenecks in major network infrastructures”, which automatically resulted in data on projects funded by the LIOP and the ROP.



For the “Location” dataset, an intervention was carried out to obtain a relevant structure for the eight development regions of Romania. Therefore, the information on the localities where the grants had been assigned was translated into the information on the corresponding development region. For example: Arad city, west Romania, became the west region; Targu Carbunești city, Gorj, became south-west Oltenia; Novaci city, Gorj, Romania, south-west Oltenia, became the south-west region, etc.



In order to group the information on the financial data of the projects by year, the data series “Date Decl[show] Start Operation” was used, where the start date of a project—which was expressed as dd/mm/yyyy—was summarized exclusively to the year (yyyy).
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Appendix B. Analysis of the Largest Projects in Terms of Eligible Expenditure in Each Region











	No
	Region
	Eligible

Expenditure (RON)
	Name of Project
	Objectives and Results



	1
	South-East
	221,283,406.21
	Modernization and capacity development of the Port of Constanta—development of port infrastructure in development zone a, MOL II-s Port Constanta South, by extending the port platform, facilitating multimodal transport
	Specific project objectives:

	-

	
To develop the Port of Constanta by ensuring increased storage and handling capacities for RORO cargo;




	-

	
To provide the necessary infrastructure to the Port of Constanta for the development of multimodal transport;




	-

	
Modernization of the Port of Constanta in order to increase the volume of cargo transported.






Results:

	-

	
A total of 16 hectares of port platforms developed;




	-

	
Development of water and electricity supply networks, both for supplying ships and for the operation of equipment and other facilities located on the port platforms;




	-

	
Increase in the annual cargo volume to approximately 1,700,000 tons/year;




	-

	
A total of 969,054 TEU in the volume of containerized cargo;




	-

	
Reduction in CO2 emissions by a minimum of 177,000 tons-equivalent per year in 2030 and a minimum of 240,000 tons-equivalent per year in 2049.









	2
	Bucharest–Ilfov
	5,268,325,335.9
	Integrated infrastructure for the orbital area of Bucharest
	Objective: The completion of the orbital road network of Bucharest in order to ensure an adequate interconnection between the three existing highways and national/European roads, highways, and European roads starting from km 0 in Bucharest.

Results: Reduction in travel time, reducing vehicle operating costs by approximately 15%, reduction in the number of accidents by avoiding crossing urban areas, improvement of environmental conditions, reduction in the amounts of pollutant emissions, noise, and local air pollution, and construction of 51,195 km of a section of highway 2 × 2 (southern section of the ring road).



	3
	Center
	313,179,154.52
	Targu Mures bypass
	Objective: Creation of a modern road transport network, with a view to the regional development of the area, improvement of traffic flow, and reduction in travel time, pollution, and the number of road accidents in the region.

Results: Construction of 11,463 km of bypass, five bridges, two overpasses, one viaduct, two roundabout road junctions, and two car parks.



	4
	South Muntenia
	3,315,689,879.31
	Preparation of the Sibiu–Pitesti Highway project and construction of Section 1, Section 4, and Section 5
	Objective: Improvement of the economic efficiency of the transport network in Romania by shortening the travel time between Sibiu and Pitesti and implicitly improving the connectivity at the regional level.

Results: Construction of 53.38 km of highway 2 × 2, including six intersections, 28 bridges and overpasses, 10 viaducts, one tunnel, a parking lot, two service areas, and three coordination and maintenance centers.



	5
	South Muntenia
	353,734,274.55
	Modernization of locks. Equipment and installations—Phase 2
	Objective: Ensuring the availability and safety of navigation on the two channels, that is, the Black Sea Danube Canal and the White Gate Canal Midia Navodari, providing a sustainable alternative to road and rail transport along an important national and international transport route.



	6
	South-East
	363,261,081.05
	Construction of the Braila–Galati Expressway
	Objective: The development of the road network by creating a modern way of communication that ensures an adequate connection to the TEN-T network, with implications in the regional development of the Braila–Galati area.

Results: Construction of 10.77 km of new road, one bridge over the irrigation canal at km 6 + 620, and a bridge–viaduct–overpass structure at km 10 + 963; reduction in travel time on the TEN-T road network by a minimum of 4% in the first year of operation, from 43.34 min at the beginning of the project to 41.08 min by the end of the project, for cars, and from 47.87 min at the beginning of the project to 39.37 min by the end of the project for cargo.



	7
	West
	1,620,299,408.8
	Sebes–Turda Highway
	The project aims to create a modern road transport network for the regional development of the area, improve traffic efficiency by reducing travel time, and reduce pollution and the number of road accidents in the region. This way, the project contributes to the promotion of a sustainable transport system in Romania, which will facilitate the safe, fast, and efficient transport of people and goods at European standards. Results: 70.00 km of newly built ten-T road; 66 bridges and overpasses; four short-term parking lots; four service spaces; one maintenance and monitoring center; one maintenance and coordination center; and reduction in travel time between Sebes and Turda from 85.83 min at the beginning of the project implementation period to 79.42 min by the end of the project implementation period for heavy traffic vehicles and 53.35 min for motor vehicles.



	8.
	South-West Oltenia
	4,082,728,145.81
	Express Road Craiova–Pitesti
	Objective: Creating a modern communication route between the cities of Craiova and Pitesti, with implications for the regional development of the area; through the implementation of this project the connection between the two branches of the Ten-t Core Rhine–Danube corridor in Romania will be achieved.
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Figure 1. The green hexagon. Source: UNEP 2011. Where 1 corresponds to renewable energy, 2 to “Green” constructions, 3 to sustainable transport, 4 to water management, 5 to waste management, and 6 the managing the earth. Each corner of the hexagon can be described by the multitude of directions of European and/or national strategies. These European policies are reflected in the ESIF funds aimed at reducing disparities between regions and contributing to the growth of the economy. 
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Figure 2. European structural and investment funds. Source: authors’ elaboration based on information from the European Commission. 
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Figure 3. Projects implemented per operational programs LIOP and ROP. Source: author’s elaboration based on data from the Romanian Government, Statistics, 2022. 
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Figure 4. Projects implemented per year. Source: author’s elaboration based on data from the Romanian Government, Statistics, 2022. 
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Figure 5. Projects implemented per region. Source: author’s elaboration based on data from the Romanian Government, Statistics, 2022. 
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Figure 6. Distribution of eligible expenditure by development region. Source: author’s elaboration based on data from the Romanian Government, Statistics, 2022. 
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