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Abstract

The transition from fossil fuels to fuels from renewable energy sources can lead to
decentralisation of the energy systems, causing structural changes in economic and political
relations between countries. The economy of the energy transition will change the global
economic map. The move to the “new” “green” European Economy can be achieved in a
sustainable way, as long as, certain catalysts are identified and appropriate financial support
mechanisms are anchored. This research paper addresses the issue of identifying such factors
that, being aggregated, can support the complex process of transition to a new economy. The
case study of the research proposes a specific methodology for the analysis of exogenous
factors: the energy consumption from fossil fuels, the consumption of renewable energy, the
number of researchers involved in research and development (generically assimilated to
innovation), and the value of domestic credit to the private sector. The influences of
exogenous factors on two endogenous factors are analyzed: Gross Domestic Product and
exports of goods and services, representative of the economic dimension, at the level of
selected countries in the European Union. The results obtained show that all four independent
variables significantly influence the economic performance of selected countries in the
European Union, analyzed in terms of Gross Domestic Product and exports of goods and
services. The significant impact of energy consumption from renewable sources is noticeable.
The research also includes a dedicated section to correlate the results of the empirical study
with the financial dimension of the instruments developed to support the energy transition.
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energy, research and development, financial mechanisms, economy of the European Union
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Introduction

One of the main causes of global warming is represented by carbon dioxide emissions, and
limiting them has become an assumed goal at the level of states, unions of states, and
international organizations, in varying proportions, for the decades to come. Industrialized
countries are mainly responsible for the carbon dioxide emissions.

Commitments to decarbonise the global economy, in order to achieve the limitation of global
warming to 1.5° C - 2° C annually, involve a complex process of coordination, operational,
and financial planning. Along with the climate risks, the context and the consequences of the
pandemic are highlighted, the financial aid programs run after 2021 and planned to resume
post-pandemic growth, and digital challenges, which are concerns of all stakeholders
(authorities, business, private companies).

For all economies, but especially for fossil fuel-dependent economies, solutions for the
transition to a “green” economy must include a gradual approach and adequate, controlled
steering of the transition process, a good management of transition costs, for avoiding the
materialization of social, economic, and political risks.

This complex issue needs to be managed and coordinated by the main actors globally. It is
necessary to strategically position the European Union and highlight the competitive
advantages over other global players, especially the US and China. An appropriate response
to cyber risks and other categories of risks associated with technological innovations, to the
risks induced by climate changes, must be supported by appropriate mechanisms for
allocating financial resources.

Along with sound risk management at the European Union level, it is necessary to harmonize
an economic and financial vision, which supports the “new” “green” economy based on new
value chains and production and on new technologies in energy efficiency and on green
public procurement (Malatinec, 2021).

The transition from the current economy based on the extensive use of natural resources with
a negative impact on the environment (and which implicitly involves the production of
waste), to the circular economy is an ongoing concern of the European Commission, the
process being likely to lead, in time, to reduce the volume of waste and to maintain a growing
and longer-lasting share of products, materials, and resources in the production cycle
(European Commission, 2020a). The action plan concerning the circular economy focuses
on the transformational change required by the European Green Deal. Reducing the waste
and ensuring that the EU has a functioning internal market for high-quality secondary raw
materials are key points of this approach.

Managing the life cycle of natural resources, from extraction to product design and
manufacturing, as well as, proper waste management, are essential for the development of
circular economy from the resources’ efficiency point of view.

The transition to the “new” “green” economy requires new competences, both for new jobs
and for existing jobs, which are being transformed. The prepared workforce is the key to
ensure the transition to the “new” “green” economy. Deficiencies in competences lead to
blockages in certain sectors, such as renewable energy, resource and energy efficiency,
building renovation, construction, environmental services, and production (OECD, 2020).
The International Renewable Energy Agency (IRENA) estimates that the production of

Vol. 24 « No. 61 * August 2022 631



Oq 8 Factors Supporting the Transition to a “Green” European Economy
and Funding Mechanisms

energy from renewable sources could lead to the employment of more than 40 million people
by 2050 and that the total number of jobs in the energy sector could reach 100 million by
2050, compared to about 58 million at present. While the energy transformation is likely to
have a net positive overall impact on employment, millions of workers acting in the fossil
fuel area will have to find new jobs (OECD, 2020). The policies for a fair transition can
facilitate the retraining process of workers working in the field of fossil fuels and at risk of
losing their jobs.

The purpose of this study is to identify catalyst factors that aggregate, to be able to support
the complex process of transition to a new green economy, simultaneously with the
identification of adequate financial support mechanisms.

The paper is structured as follows. The review section of the literature describes the most
relevant aspects, regarding the four exogenous indicators and the two endogenous indicators,
analyzed in the empirical study. The following describes the research methodology, data
sources, results obtained, discussions on the results, and the final part of the conclusions.

1. Review of the scientific literature

Due to the growing importance and focus on environmental issues and the policies needed to
reduce greenhouse gas emissions, numerous studies have been conducted to analyze the
correlations between energy consumption and economic growth, and respectively, the
correlations between exports and economic growth. The studies cited in the article represent
the level of knowledge in the field that has been reached at present, a level corresponding to
each endogenous or exogenous factor, as the case may be.

Economic growth is the driving force behind the increased energy consumption, but also a
cause of CO2 emissions (Zhang and Cheng, 2009; Hamit-Haggar, 2012). In terms of energy
sources, their diversification in order to achieve a less polluting mix can have a significant
impact on the economic growth, also directly related to infrastructure and research and
development activities (R&D). Renewable energy will play a key role in achieving the EU's
energy and climate goals (European Commission, 2020b). A wide range of renewable energy
sources are available in the European Union. Investments in this area have the potential to
create new jobs, stimulate the new industrial opportunities, increase energy efficiency, and
thus contribute to the overall boost of economic activity. Investments in cleaner, less
polluting transport and adjacent logistics also stimulate a reduction in dependence on
polluting energy sources, creating additional jobs and stimulating research related to more
efficient use of renewable energy for economic activities (European Commission, 2020b;
National Committee for Macroprudential Supervision, 2021).

In the case of some states, the increase in the export volume leads to the improvement of the
economic performance (Khaled, 2010), a hypothesis also called “export led growth”,
respectively, the capacity of the export to contribute to the economic performance. Another
part of the research shows that, in some countries, increasing the volume of imports leads to
improved economic performance (Hussain, 2014), a hypothesis also called “import led
growth” and designates how the level of imports contributes to economic performance. Other
papers show, through their results, that both the level of imports and the level of exports
contribute at the same time significantly to economic growth, either in a positive, or in a
negative sense (Velnampy, 2013). In their research, Zeng et al. (2019) concluded that foreign
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trade, foreign capital, and technological progress have positive effects on reducing the carbon
emission.

The use of renewable energy and economic growth are highlighted as major concerns for the
sustainable development of the global economy (Androniceanu et al., 2021), given that the
sustainability of the economic system depends on the environment and natural resources
(Nguyen et al., 2019), in the context in which the natural resources, in general, and fossil
fuels, in particular, have been depleted. Other studies (Bilan et al., 2019) conclude that the
development of accessible and efficient tools and mechanisms to stimulate the
implementation of renewable energy sources is necessary to reduce the impact on the
environment (especially, the decrease of CO2 emissions), without adequately reducing
economic growth. According to the results, the variable of gross fixed capital formation has
a direct and significant impact on the real economic sector. In other words, if investment
increases, GDP grows. This result is consistent with the theory (Bilan et al., 2019).

The use of fossil fuels is the cause of environmental problems, such as global warming and
air pollution, which create health problems and affect the quality of life of the population.
Lott et al., 2017 concluded that by applying appropriate changes in residential heating
technology, the United Kingdom will achieve its decarbonisation targets by 2050. According
to the study by Martins et al., 2019, many European countries are still heavily dependent on
fossil fuels. The values for the energy consumption indicator based on fossil fuels are higher
than 60% for most of the countries analyzed, respectively, for 24 countries out of the 29
European countries included in the study. In addition, a number of 10 countries in the
European Union have values higher than 80%, including Germany and the United Kingdom,
which are considered leaders in the transition to renewable energy. Thus, although efforts
and changes have been made in the energy policies of European countries, they must be
continued in order to achieve low-carbon energy systems.

A study by Sahin (2015) concerns the investment in research and development that has the
effect of increasing economic growth. Of a sample of 15 OECD countries, including the
United States, it is estimated that a 1% increase in R&D spending could increase the economy
by 0.61%, which means that, as countries invest more in research and development, their
economy will grow faster.

The results of the study conducted by Wong et al. (2013) show that the role of research and
development in the field of energy should not be overlooked and that research and
development in the field of fossil fuels can stimulate economic growth. Wong et al. (2013)
show that, while capital stock and fossil fuels are key drivers of economic growth, renewable
energy can sustain real production, especially in countries without oil reserves. Regarding
the link between trade and innovation, Samargandi (2019) highlights that trade openness and
innovation are significant factors in reducing the intensity of energy use. Other authors, Beser
and Soyyigit (2019), indicate that the export of high technology has a strong impact on CO,
emissions in developed economies. Climate and energy researchers have also focused on the
speed at which large-scale energy transitions could take place (Grubler, 2012).

The study realized by Faulkender and Petersen (2005) looked at the impact of green financing
on environmental protection, from the perspective of the leverage effect of capital, for
companies. Green financing was considered to allow environmentally friendly companies to
raise more capital by allocating funds and promoting production expansion.
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D’Orazio and Valente (2018) dynamically simulated the traditional banks, based on the use
of an agent model. The results showed that “green” funding plays a positive role for the
environment.

2. Research methodology

The research focuses on analyzing the developments of the four relevant exogenous
indicators (renewable energy consumption, energy consumption from fossil fuels, number of
researchers involved in R & D, the value of domestic credit to the private sector) and their
influences on GDP and exports (endogenous indicators). 24 countries from Europe in
different stages of economic development were selected, over a period of 13 years, collecting
336 comments on the chosen sample. The methodology used is based on econometric
modeling using Stata 16. The data series included in the regression model have an annual
frequency, the analysis being performed on the basis of a panel of data from 2007 to 2020,
taken from the World Bank database, part of the World Bank’s research on public databases
found at https://data.worldbank.org. The 24 European countries selected for the empirical
study are: Austria, Belgium, Bulgaria, Czech Republic, Croatia, Denmark, Estonia, Finland,
France, Germany, Latvia, Lithuania, Italy, United Kingdom, Norway, the Netherlands,
Poland, Romania, Serbia, Slovak Republic, Slovenia, Spain, Sweden, and Hungary. In terms
of selected countries, a representative number of countries were considered to reflect the
European perspective. The founding countries of the European Union were included —
Western European countries (Germany, United Kingdom, France, Italy, Spain, Denmark, the
Netherlands, Belgium, Sweden, except Austria), as well as Central and Eastern European
countries (Poland, Czech Republic, Croatia, Romania, Hungary, Slovak Republic, Slovenia,
Serbia, Bulgaria, Lithuania, Latvia).

Furthermore, the selected time frame is relevant both for the period before the economic and
financial crisis and for the post-financial period (including from the perspective of the
beginning of the pandemic crisis). The variables used in the analysis are presented in table
no. 1. Because the original variables were expressed in absolute values and were
characterized by high heterogeneity, they were transformed using the natural logarithm.

Table no. 1. Variables used in the analysis

Dependent variables Independent variables
1. GDP 1. Renewable energy consumption
2. Energy consumption from fossil fuels
2. Exports of goods and 3. Number of researchers in R&D (per million people)
services 4. Domestic credit to private sector

The first two analysis indicators used in the empirical study are the consumption of energy
from renewable sources and, respectively, the consumption of energy based on fossil fuels.
The debate on energy from renewable sources compared to energy based on fossil fuels has
a predominantly strategic component with long-term impact.

The limited nature of fossil fuels (coal, oil, or natural gas) has led global elites to think and
plan for a new alternative economy model. With regard to decarbonisation and investment in
low-emission or zero-emission energy solutions, the EU target by 2030 for the share of
renewable energy in gross final consumption is 32%.
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A third indicator taken into account in the empirical study is the number of researchers in
research and development (R&D) working for the “new” economy to ensure a gradual and
sustainable transition. The research and development (R&D) activities and the number of
researchers who carry them out, which in general can be assimilated with innovation,
contribute to ensuring the transition to a “green” economy, which is a complex process. The
European economy is a hub of ideas, and research is key to developing new and innovative
products, processes, and services that increase the productivity, industrial competitiveness,
and, ultimately, prosperity. Given the diversity of national research and innovation systems
across the whole EU area, it is important to identify the main bottlenecks in each of these,
with keywords being the coordination of both, ideas and resources (European Commission,
2017).

The domestic credit to the private sector is the fourth indicator considered in the empirical
study. In order to support the financing needs of the “green” economy, domestic credit to the
private sector must complement the public resources dedicated to environmental measures.
Programs developed with the contribution of public resources must be used to mobilize
capital from private sources. It is important to identify, measure, and incorporate the climate
and biodiversity risks. Financial markets must also be transparent and efficient to ensure
investor confidence. In recent years, billions of dollars have been oriented for investments
that are valued using ESG Environmental, Social, and Governance criteria (OECD, 2020).
Implementing private investment in infrastructure is a key pillar of the low-carbon transition,
as reflected in the OECD Sustainable Infrastructure Initiative.

The most widely used indicator of economic growth is the Gross Domestic Product (GDP).
Foreign trade remains one of the key drivers of economic growth, with both exports and
imports contributing to the growth of national economies. According to Zaman and Vasile
(2005), the performance of foreign trade is characterized by indicators such as the degree of
openness (total trade in goods and services reported to GDP), the exchange rate, or the growth
rate of exports over a period of time. However, the relationship between trade and economic
growth does not always suggest that the degree of openness of the economy is correlated with
the level of economic growth. Other factors, such as the types of products available, the type
of market, the degree of economic diversification, and the positioning of quality steps, are
also significant in the analysis of the economic growth process. In addition, the reasons why
countries differ in terms of export growth and the process of redistributing market shares
among competitors are important (Turlea et al., 2014).

To analyze the level of correlation between the previously defined indicators, we have
constructed the following working hypotheses:

H1. Renewable energy consumption significantly and positively impacts, both the GDP and
exports (of good and services) in a positive manner;

H2. Fosil fuels consumption has a reverse impact on exports and GDP;
H3. GDP and exports are significantly and directly affecting R&D;
H4. The financing level of the private sector has a direct effect upon GDP and exports;

H5. There are significant differences in relationship between the GDP / exports and the
considered factors, between the Western European countries and Central and Eastern
European countries.
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In the first phase, the two main time properties were assessed, namely the stationarity and
autocorrelation. While all variables turned out to be stationary, they all presented significant
autocorrelation.

Consequently, a dynamic approach is required, as this is able to treat the high autocorrelation
in data. Following the work of Dragos et al. (2019), we opted for the dynamic panel method
of Roodman (2009) and estimated the difference and the system GMM (Generalized Method
of Moment). The general form of the model is given by equation (1) and the results are
presented in table no. 3.

Y= + X (B XLEY) + Vo X Xi+ Xu(Vin X LM. X)) + &4 (€))]
where:

Y is the dependent variable, either the GDP or the exports;

L stands for the lag of the variable;

k is the actual lag of Y and takes values between 1 and 3 (this, because in the estimation
process, a maximum lag of 3 (t-3) was required in the model);

m is the actual lag of the factor and takes values of 1 and 2 (this, because in the estimation
process, a maximum lag of 2 (t-2) was required for the factor in the model);

&it stands for the error terms, with all the properties given by the methodology.

The correlation analysis revealed significant relationships between most of the factors (Table
no. 2). Consequently, they were successively introduced in the models. We finally obtained
8 models, 4 for each dependent variable.

Table no. 2. Correlation analysis for factors

Renewable Fossil fuel Number of Domestic
Variable energy energy researchers in credit to
consumption consumption R&D private sector
Renewable energy 1
consumption
Fossil fuel energy 0.732 (0.000) 1
consumption
Number of researchers | 0.343 (0.000) 0.093 (0.088) 1
in R&D
Domestic credit to 0.821 (0.000) 0.839 (0.000) 0.467 (0.000) 1
private sector

Note: Coef. (p-value).

The difference and system GMM estimation procedure returns the short-term relationship
between variables. Further, we computed the long-term coefficients based on the formula in
equation (2) and assessed their significance using the non-linear version of the Wald test that
follows a Chi? distribution. The results are presented in Table no. 3.

YotEm¥m (2)

L — =
ong —run = "5
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As the sample is made up of both, Western and Eastern European countries, in the second
phase of the analysis we reran the estimations for each of the two subgroups. Results are
presented in tables no. 5 and 6.

In the structuring of the empirical study, we considered as a starting point the importance of
identifying some relevant factors to support the transition to the green economy, along with
the prospect of their integration into future policies and analysis of financial mechanisms.

3. Results

Results presented in table no. 3 show that all four factors significantly influence the economic
performance of countries proxied by the GDP and exports of goods and services. Although
the consumption of renewable energy, the number of researchers involved in R&D activities,
and the size of the domestic credit market positively impact economic performance, the use
of fossil fuel energy has a negative impact on economic performance.

This implies that countries that use more renewable energy will have a higher GDP,
confirming our 1st working hypothesis (H1). The higher the share of renewable energy used,
the higher the GDP growth. H3 is also validated by our analysis, as research and development
is also positively impacting the GDP, when proxied by the number of researchers involved
in R&D. This is explained by the fact that R&D outputs consist of high-added-value products
and services.

These are novelties on the markets, so their selling prices are much higher than similar
products and services. It is well known that countries with intensive economies in capital and
R&D activities are more developed and more performant than the ones intensive in labour
(see, for example, the difference between the Southern part of Europe, more labour intensive,
and the Northern part, more oriented towards R&D) (European Commission, 2017).

Table no. 3. Dynamic panel regression results

Dependent Variable
Factor GDP Exports
Ec.1 Ec.2 Ec.3 Ec4 Ec.1 Ec.2 Ec.3 Ec.4
L.dep 0.974*%** | 0.717*** | 0.682*** | 0.777*** | 0.376*** | 0.646*** | 0.719*** | 0.855***
(0.119) (0.067) (0.096) (0.856) (0.082) (0.025) (0.049) (0.066)
L2.dep -0.448** 0.083| -0.192**1 -0.258** -0.149 | -0.163** -0.245*% -0.179*%
(0.080]  (0.068) (0.067 (0.032]  (0.227) (0.035 (0.077 (0.02§
L3.dep 0.301*** 0.059 | 0.371***| 0.105*** .| 0.241%*%* | 0.407***| 0.11%**
(0.089) (0.065) (0.057) (0.024) (0.066) (0.072) (0.026)
Renewable 0.774*** - - 0.755*** - - -
energy (0.297) (0.289)
consumption
Fossil fuel - -1.104**4 - - - -0.496** -
energy (0.169 (0.082
consumption
Number of - -] 1.621*%* - - -] 2.155**
researchers (0.689) (0.877)
in R&D
Domestic - - -| 0.301*** - - -| 0.891***
credit to (0.067) (0.060)
private sector
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Dependent Variable
Factor GDP Exports
Ec.1 Ec.2 Ec.3 Ec.4 Ec.1 Ec.2 Ec.3 Ec.4

L.factor 1.234%** |  1.25%**| -1509* - - 0.729%** | -2.109** | -0.752**1

(0.255) (0.186) (0.776) (0.105) (0.943) (0.076
L2.factor -1.800** - - - - - - -

(0.35¢

Constant 1.955** 1.79%* 2.7| 2.085***| 10.66**| 4.015*** 2.644* | 1.883***

(0.942) (0.726) (1.749) (0.468) (4.331) (1.1 (1.29) (0.609)
Wald Chi 9986.16 | 9292.43 52456 | 6529.15 127.33| 3611.18| 1122.74| 8561.12
(prob) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
No. of 15 15 15 15 16 16 16 16
instruments
Arellano-Bond 0.183 0.093 0.221 0.879 0.147 0.154 0.066 0.466
AR test prob.

Notes: Coef. (robust std. err.); Ec. 1 is equation 1; Ec. 2 is equation 2, etc.; L.dep is the 1st order
dependency lag (dep); L2.dep is the 2nd order dependency lag; L3.dep is the 3rd order dependency
lag; L.factor is the 1st order lag of the factor; L2.factor is the 2nd order factor lag; ***, **, * significant
at 1%, 5% and 10%.

One of the problems that some economies have is underfinancing. That is why, in the
analysis, we also introduced the domestic credit to private sector. As hypothesized (H4), the
higher the share of the domestic credits in the economy, the higher is the GDP and the export.

The only reverse relationship that we assumed (H2) is also validated. Fossil fuel consumption
is reversely causing the GDP and exports. Increased consumption of fossil fuels is
characteristic to countries with lower macroeconomic performance.

The high autocorrelation level in data leads to the use of 3 lags for the dependent variable,
all highly significant.

But these results are giving the relationship only in the short term. On long term, all
coefficients are positive. Table no. 4 reveals that the impact of the number of researchers in
R&D is significant only on short-term. In the long-term, both the energy consumption of any
kind, as well as the domestic credit, directly impacts the economic performance of the
countries in the sample.

Table no. 4. Coefficients and long-term significance

Dependent variable

Factor GDP Exports

Coef. | Wald | Prob. | Coef. | Wald | Prob.

Chi Chi

Renewable energy consumption 1.196 | 134.07 | 0.000 | 0.978 | 65.92 | 0.000
Fossil fuel energy consumption 1.028 | 152.74 | 0.000 | 0.846 | 89.58 | 0.000
Number of researchers in R&D 0.812 25| 0.114 | 0.383 0.31 | 0.576
Domestic credit to private sector 0.800 | 752.77 | 0.000 | 0.652 | 245.31 | 0.000

Long-term, the highest impact is attributed to the renewable energy consumption, for both
dependent variables. Countries that use more renewable energy have a long-term higher
economic performance.

Just as stated in the methodological part, we reestimated the models for each subgroup to test
the last working hypothesis H5. With respect to GDP, all coefficients have the same signs in
the Central and Eastern European countries. This implies that H1 — H4 are all confirmed in
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this subsample (Table no. 5). In Western European countries, fossil fuel consumption
changes the sign from negative to positive. So, for the Western part of the sample, energy
consumption leads to higher economic performance when proxied by the GDP.

It is interesting to see that on short-term, the renewable energy has the highest impact in the
West Europe subsample, while the number of researchers involved in R&D in the East one
(Table no. 5). Long-term, the renewable energy consumption, fossil fuel consumption and
domestic credit to private sector have significant positive impacts, just as resulted in the
global analysis. Similarly, a long-term coefficient was obtained for the Central and Eastern
European countries in comparison to the global analysis for the number of researchers in
R&D, namely, a lack of long-term impact. It is interesting to see that, for Western European
countries, an increase in researchers leads to a long-term decrease in the GDP.

Table no. 5. Dynamic panel regression results for the GDP — Western European

countries vs. Central and Eastern European countries

GDP
Factor Western European countries Central and Eastern European countries
Ec.1 Ec.2 Ec. 3 Ec.4 Ec. 1 Ec.2 Ec. 3 Ec.4
L.dep 1.007*** | 0.779*** | 0.812*** | 0.444*** | (.82*** 0.880*** | 0.980*** | 0.848***
(0.175) (0.052) (0.088) (0.130) (0.122) (0.038) (0.075) (0.095)
L2.dep -0.544*** | -0.302 -0.237*** | -0.094* -0.347*** | -0.157*** | -0.222*** | -0.265***
(0.117) (0.088) (0.070) (0.050) (0.087) (0.059) (0.079) (0.048)
L3.dep 0.408*** | 0.242 0.324*** | - 0.218** 0.91%** 0.267** 0.135%**
(0.099) (0.070) (0.079) (0.087) (0.029) (0.130) (0.036)
Renewable 1.292** - - - 0.428* - - -
energy (0.0.633) (0.238)
consumption
Fossil fuel - 0.225** - - - -0.077* - -
energy (0.103) (0.044)
consumption
Number  of | - - 0.681* - - - 1.382%** | -
researchers in (0.391) (0.877)
R&D
Domestic - - - 0.601*** | - - - 0.286***
credit to (0.111) (0.080)
private sector
L.factor 1.084*** | - -0.811* - 1.024%** | - -1.441%% | -
(0.408) (0.429) (0.268) (0.519)
L2.factor -2.280%** | - - - -1.083*** | - - -
(0.716) (0.233)
Constant 2.146 4.572%* 3.875 1.311 3.564*** | -1.892** | -0.186 0.097
(3.955) (2.162) (2.668) (1.587) (1.235) (0.949) (2.839) (0.326)
Wald Chi | 715.21 1291.3 3532.28 534.28 1331.26 12540.46 | 1231.82 7205.88
(prob) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
No. of 15 15 15 15 15 15 15 15
instruments
Arellano- 0.112 0.949 0.526 0.277 0.792 0.178 0.718 0.900
Bond AR test
prob.
Long-run 0.744** 0.802*** | -1.288*** | 0.924*** | 1.191*** | 0.67*** 2.362 1.017%**
coefficients
Wald (Prob) 41 89.59 13.75 116.87 67.7 72.34 0.04 481.51
(0.043) (0.000) (0.000) (0.000) (0.000) (0.000) (0.832) (0.000)

Notes: Coef. (robust std. err.); Ec. 1 is equation 1; Ec. 2 is equation 2, etc.; L.dep is the 1st order
dependency lag (dep); L2.dep is the 2nd order dependency lag; L3.dep is the 3rd order dependency
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lag; L.factor is the 1st order lag of the factor; L2.factor is the 2nd order factor lag; ***, **, * significant
at 1%, 5% and 10%.

When economic performance is proxied by Exports, results are quite diverse and partially
different from the global ones. Renewable energy is not significantly influencing Exports in
the Western European countries, just like the indicator number of researchers in R&D.
However, both variables are significantly impacting Exports of the Central and Eastern
European countries. In the short-term, fossil fuels and creditation, positively impact Exports
in both group of countries. However, in the long-term, the economic performance of the West
Europe subsample, proxied by Exports, is only impacted by fossil fuels consumptions, in a
positive manner, whereas the one of the East group is positively impacted by renewable
energy consumption and domestic credit. These differences may be explained by the
specificities of the countries in each subsample. There are different macroeconomic
structures, and the structure of the goods and services exported is significantly different.

(Table no. 6)

Table no. 6. Dynamic panel regression results for exports — Western European

countries vs. Central and Eastern European countries

coefficients

Exports
Factor Western European countries Central and Eastern European countries
Ec.1 Ec.2 Ec.3 Ec.4 Ec.1 Ec.2 Ec.3 Ec.4
L.dep 0.887*** | 0.884*** | 0.867*** | 0.913*** | 0.495* 0.882*** | 0.733*** | 0.756***
(0.064) (0.091) (0.054) (0.097) (0.260) (0.062) (0.089) (0.060)
L2.dep -0.254*** | - -0.292%** | -0.176%** | - - - -0.153***
(0.031) (0.029) (0.026) (0.035)
L3.dep 0.495*** | - 0.406*** | 0.257*** | - - - 0.079
(0.036) (0.021) (0.037) (0.070)
Renewable -0.049 - - - 0.467* - - -
energy (0.039) (0.268)
consumption
Fossil fuel - 0.878*** | - - - 2.174%** | - -
energy (0.275) (0.379)
consumption
Number of - - -0.068 - - - 3.77x** -
researchers in (0.044) (1.409)
R&D
Domestic - - - 0.799*** | - - - 0.960***
credit to (0.073) (0.118)
private sector
L.factor - 0.457*** | - -0.781*** | - -0.767*** | -3.923*** | -0.665***
(0.127) (0.115) (0.291) (1.498) (0.106)
L2.factor - -1.261%** | - - - -1.406%** | - -
(0.254) (0.302)
Constant -2.762 2.105 1.655 0.294 7.161* 3.042** 7.661*** | 0.690
(1.862) (1.523) (1.706) (0.857) (3.746) (1.437) (2.068) (0.527)
Wald Chi 326.75 2910.75 2272.98 22533.97 | 87.81 605.66 85.32 5095.6
(prob) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
No. of 16 16 16 16 16 16 16 16
instruments
Arellano- 0.803 0.165 0.220 0.961 0.266 0.086 0.064 0.310
Bond AR test
prob.
Long-run 0.387 0.634*** | -1.712 2.68 0.925*** | 0.007 -0.569 0.925***

640

Amfiteatru Economic




Financial and Competition Implications of the European Union's Green Deal 02\8

Exports
Factor Western European countries Central and Eastern European countries
Ec.1 Ec.2 Ec.3 Ec.4 Ec.1 Ec.2 Ec.3 Ec.4
Wald (Prob) 2.04 10.85 1.66 0.01 20.78 0.00 0.77 184.17
(0.154) (0.001) (0.198) (0.931) (0.000) (0.982) (0.379) (0.000)

Notes: Coef. (robust std. err.); Ec. 1 is equation 1; Ec. 2 is equation 2, etc.; L.dep is the 1st order
dependency lag (dep); L2.dep is the 2nd order dependency lag;L3.dep is the 3rd order dependency lag;
L.factor is the 1st order lag of the factor; L2.factor is the 2nd order factor lag; ***, **, * significant at
1%, 5% and 10%.

As a conclusion, the present study identifies some of the factors that determine
macroeconomic performance on a sample of European countries. We show that there are
differences in the short — and long-run effects. Additionally, while GDP and Exports have
the same determinants on the entire sample, differences arise when we split the sample
between the Western European countries and, respectively, the Central and Eastern European
countries. These differences are especially encountered when using Exports. Such results are
due to the specific characteristics of the national economies with the two subgroups in respect
to the type of products and services exported and how they relate to the international markets.

4. Discussions

The indicators analyzed in the empirical study and the results obtained can be used as a
support for the planning and implementation of a complex process of transition to a “new”
economy.

The transition to a “green” European economy cannot be achieved without the adequate
financial support, without the efficient allocation of financial, public, and private resources,
without the creative use of financial mechanisms and instruments adapted to the new post-
pandemic context. However, the post-pandemic context reflects the need for collective
government actions, as global warming contributes to the intensification of extreme weather
events related to climate changes, including heat waves, floods, and forest fires.

The UK hosted in November 2021 the COP26 Conference, that represents the United Nations
Organisation climate conference, at which 200 participating countries were asked to present
their emission reduction plans by 2030, a meeting that was seen as crucial for managing
climate change. At the end of the conference, a new agreement was agreed to reduce global
warming, with a special emphasis on reducing the use of coal. The climate change agenda
can generate great economic opportunity, which provides in particular an impact in various
fields: energy, transport, agriculture. Climate changes also create new challenges for central
banks, regulators, and supervisors in the integration of climate risk analyzes into monitoring
financial stability. Traditional and retrospective risk assessments, as well as existing
economic climate models, cannot accurately anticipate the dynamics that climate risks will
have. These include the “green swan” component, i.e., potentially extremely financially
disruptive events that could be behind the next systemic financial crisis (Bolton et al., 2020).
Measures to combat climate change include policies to reduce the carbon price, the
integration of sustainability into financial and accounting practices, the search for appropriate
policy combinations, and the development of new international financial mechanisms
(Bolton et al., 2020).
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The stakes of climate change are also high for the banking sector, both in terms of business
opportunities and the significant amount of risky assets existing in portfolios. The climate
agenda generates important opportunities that could involve an increase in lending.

The demand for financing for the green economy is constantly growing. However, many of
the countries that traditionally provide such funding are currently experiencing budgetary
constraints, and thus, private funding is expected to play an increasingly important role. In
this context, the mobilization of private funds (either entirely from private sources, or from
the Public Private Partnership (PPP) mix) plays a key role. The private sector can be the
primary source of funding for the growth of the green economy, but it requires profits that
must be a commensurate with the risks involved.

In order to achieve an adequate risk-benefit balance by the private or public-private financing,
public and state intervention is required (through the low-cost financing, by ensuring co-
financing, granting subsidized interest). Possible options are to reduce risks by public
financial institutions, to provide co-financing from public and private sources, to take over
the financing risk, and to improve the investment climate in the host country. The mix of
guarantees and risk insurance, attached to the financing packages, is decisive for the proper
management of the risk component. Development banks, Export Credit Agencies (ECAS),
guarantee and counter-guarantee funds play a particularly important role in the proper
functioning of this new financial ecosystem.

Financing solutions start from the granted direct loans (to the small and medium-sized
companies, identified as green performers and eco-innovators) through various government
programs or through state-owned development banks (France, Germany, Italy, UK), capital
contributions to these companies, guarantee schemes granted by the state (Germany, Italy),
loans with subsidized interest, financial guarantees offered by state development banks or
separate guarantee funds (UN Environment, 2017). The analysis report of the CNSM
Working Group to support green financing considers that at the level of the European Union
support instruments offered for green financing of SMEs can be implemented, similar to the
one provided by the Bpifrance Development Bank (state bank). This will be done in a co-
financing scheme with a commercial bank, with low-interest loans and no guarantees for the
development of eco-efficient products (National Committee for Macroprudential
Supervision, 2021).

The regulatory framework and educational efforts are relevant to support financial support
initiatives on the transition to the “green” economy:

¢ the need to formulate a clear set of definitions for the green companies and industries
on the basis of which to develop green financing policies and strategies;

e establishing and enforcing banking regulations on the supervision of commercial
banks with regard to some practical issues related to green financing;

o creation of databases with information on the environment, as well as, the facilitation
of communication between the government and the banking system on the granting of
"green” financing;

¢ educating and creating a public awareness of environmental protection;

642 Amfiteatru Economic



Financial and Competition Implications of the European Union's Green Deal 02\8

e strengthening international cooperation for the implementation of taxonomy, for the
standardization of definitions, their adaptation to various national particularities and
approaches.

Also, in order to support the green funding by the private sector (in a context where public
sector funding sources are limited), government support can also be achieved through
subsidies, taxes applied to carbon. The introduction of green certificates (property certificates
attesting the production of electricity from renewable energy sources; they can be traded on
an organized market in accordance with the law and is the support scheme to promote the
production of energy from renewable sources), as well as, the development of a World Bank
for carbon can be new financial mechanisms to support this complex transition process,
which must be coordinated globally.

Following the Paris Agreement and the orientation towards sustainability, the commercial
loan market launched the principles of green loans in early 2018, aligning them with the
principles of green bonds launched in 2014. The principles of green lending provide a
standardized approach and methodology for evaluating and providing funding for projects
that are committed to the environmentally sound use of funds. Although the commercial
lending market has adopted the principles of green lending, ECAs do not yet have a
standardized approach to investing in green projects.

The creation of such standards could increase the pace for ECAs investments in sustainable
projects by providing a project evaluation mechanism based on globally recognized
benchmarks. The development and harmonization of the universal principles of structuring a
“green” credit, the good practice developed at the level of financial institutions, can also be
a starting point for ECAs, for the development of new and varied financing structures for
sustainable projects. The new regulatory framework could be based on environmental
standards for export credits and World Bank principles adopted by ECAs from the OECD
countries in 2003. The ECAs remain strong supporters of fossil fuels, despite OECD moves
to encourage the ECAs funding for renewable energy use (Shishlov, 2020).

At the European level, programs have been developed and initiatives taken to support both
the European economy and innovation. NextGenerationEU is the EU’s main tool for
economic recovery from the coronavirus crisis. The EU has agreed on this instrument as part
of a 1.8 trillion EUR relaunch package, which also includes the long-term budget for the
2021-2027 period.

The center element to NextGenerationEU program is the Recovery and Resilience
Mechanism — a tool that provides grants and loans to support reforms and investments in the
EU Member States totaling 723.8 billion EUR. Over 50% of this amount will support the
modernization, through: research and innovation, via Horizon 2020, creating a fair climate
and supporting the digital transition, through the Fair Transition Fund and the Digital Europe
Program, as well as, training, recovery and resilience, through the facility of recovery and
resilience, rescuEU (European Commission, 2020c). Horizon 2020 is a framework program
for research and innovation of the European Union, which provides, over the 7-year
implementation period, funds of about 80 billion EUR, being the largest project of its kind
ever developed by the EU. Part of the program is dedicated to SMEs that have a high potential
for innovation. Horizon 2020 is aimed at innovation and the implementation of solutions
targeting four main segments: the environment (reduction of carbon emissions and the impact
of climate change), the relationship between economy & environment (positive impact of the
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circular economy on production processes and carbon footprint), the digitization of services,
of various processes and products, as well as the security of the EU (European Commission,
2020c).

The research provides an insight into the factors that can provide adequate support for the
transition to the “green” European economy, along with the presentation and analysis of
financing mechanisms / programs, “actors” of the financial-banking ecosystem, with a key
role for the effective implementation of this particularly complex transition process.

Conclusions

The empirical study highlighted, based on the use of the research methodology, relevant
results on the selected indicators, the corelations between them and the opportunities and
their integration in the future policies.

The process of transition to the green economy is a complex one; our paper brings a
perspective on the effort of analysis and planning to the new economy, by using and
correlating quantitative instruments with qualitative, conceptual analysis. We selected
important variables, the model analyzed in the research included the following factors that
would influence the GDP and Exports of goods and services (expressed as a share in GDP):
renewable energy consumption, energy consumption from fossil fuels, number of researchers
in R&D (one million people), as well as the value of domestic credit to the private sector.

The results obtained from the research show that all four independent variables significantly
influence the economic performance of countries in terms of GDP and exports of goods and
services. While the renewable energy consumption, the number of researchers involved in R
& D and the size of the internal credit market have a positive impact on economic
performance, the use of fossil fuel energy has a negative relationship. But this is only short-
term. In the long run, all the coefficients are positive. For both dependent variables, GDP and
Exports of goods and services, in the long run, the greatest impact is attributed to the
renewable energy consumption. Countries that use more renewable energy have a higher
long-term economic performance.

In parallel with the continued focus of part of the European economy on innovation and the
green economy, we are witnessing a repositioning of financing mechanisms towards new
innovation and the green economy, which could lead to a number of financing opportunities
for commercial banks by using combined financing, co-financing, guarantee, and insurance
mechanisms that benefit from support and guarantee schemes granted by the state. The
transition to the “green” economy will also be based on the involvement of small companies,
start-up companies to innovate, on the financial support of financial-banking institutions, by
improving access to finance.
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