Journals (/about/journals) Topics (/topics) Information (/authors) Author Serv'ggs —
({authors/english) Initiatives (/about/initiatives) About (/about)

(https://www.cookiebot.com/en/what-

is-behind-powered-by-cookiebot/)
Sign In / Sign Up (/user/login)

This web

iteS{ﬁﬁ'ﬁif:ﬂﬂlfjgﬁlsusy.mdpi.com/userlmanuscripts/upload?journal=resources)
We use cookies-to-personalise content-and-ad o-provide-social-mediafeatures-and

s 56 ntkibjalfic. We also share information about your use of our site with our social

4 media, advertising and analytics partners who may combine it with other information that
you’'ve/provided to them or that they’ve collected from your use of their services.

Resolirces

All Article Types
Necessary

[ Search T

AdvaficediSzasch

Journals (/about/journals) / Resources (/journal/resources) / Volume 8 (/2079-9276/8) /
lssaa 1 BHFS.0076/8/1) / 10.3390/resources8010044

Vet
".:

Y

Lesources

(/journal/resources)

Submit to this Journal Show details >
(https://susy.mdpi.com/user/manuscripts/upload?

A7 ——

- J Allow all

Review for this Journal
(https://susy.mdpi.com/volunteer/journals/raliemw selection

Deny

Powered by Cookiebot by Usercentrics (https://www.cookiebot.com/en/what-is-behind-
» Article Menu powered-by-cookiebot/)

Article Menu

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://www.mdpi.com/
https://www.mdpi.com/about/journals
https://www.mdpi.com/topics
https://www.mdpi.com/authors
https://www.mdpi.com/authors/english
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=resources
https://www.mdpi.com/about/journals
https://www.mdpi.com/journal/resources
https://www.mdpi.com/2079-9276/8
https://www.mdpi.com/2079-9276/8/1
https://www.mdpi.com/journal/resources
https://susy.mdpi.com/user/manuscripts/upload?form%5Bjournal_id%5D%3D114
https://susy.mdpi.com/volunteer/journals/review
https://www.mdpi.com/journalproposal/sendproposalspecialissue/resources
https://www.mdpi.com/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

Subscribe SciFeed (/2079-
9276/8/1/44/scifeed_display)

Recommended Articles

Related Info Link

(https://www.cookiebot.com/en/what-
is-behind-powered-by-cookiebot/)

More by Authors Links

Article Views 4466
Citations 33
Table of Contents ~
4 4
Abstract
Introduction

Material and Methods

Results and Discussion

Conclusions
Necessary
Author Confributions

Funding
Paefieresqsirest

References

Statistics

1< [ Order Article Reprints (/2079-9276/8/1/44/reprints) ] o

Marketing
Open Access Atrticle

.lare
1]

- L] L] - - F
Financial Development and Bioenergy Consumption in the:.:
Show details >

EU28 Region: Evidence from Panel Auto-Regressive yy
Distributed Lag Bound Approach cie
by Mohd Alsaleh * & (mailto:moe_saleh222@hotmail.com) and A. S. Abdul-Rahim !l

Discuss in
SciProfiles

Faculty of Economics and Management, Universiti Putra Malaysia, UPM Serdang, Selangor Mﬂs

Malaysia groups/y
* Author to whom correspondence should be addressed. utm_sou
Resources 2019, 8(1), 44; https://doi.org/10.3390/resources8010044 I.

Endorse

Comment

(https://doi.org/10.3390/resources8010044)

Submission received: 10 December 2018 / Revised: 12 January 2019 /
Accepted: 17 January 2019 / Published: 26 February 2019

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://www.mdpi.com/2079-9276/8/1/44/scifeed_display
mailto:moe_saleh222@hotmail.com
https://doi.org/10.3390/resources8010044
javascript:void(0);
https://sciprofiles.com/discussion-groups/public/10.3390/resources8010044?utm_source=mpdi.com&utm_medium=publication&utm_campaign=discuss_in_sciprofiles
https://www.mdpi.com/2079-9276/8/1/44/reprints
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

(This article belongs to the Collection Management, Environment, Energy and Sustainability
under a Circular Economy ( /journal/resources/topical_collections/circular_economy ))

|

v

(https://www.cookiebot.com/en/what-

is-behind-powered-by-cookiebot/)

Abstract

This paper investigates the relationship between financial development and bio-energy consumption
in the European Union (EUZ28) countries for the period from 1990 to 2013 through the panel
autoregressive distributed lag (ARDL) approach and causality analysis. The empirical results show
that financial development shows a significant positive impact, at a 1% statistical level, on bio-energy
consumption for the EU28 during the studied period. In developing countries, the financial market
indicator affects bio-energy consumption outgrowth positively and significantly at a 1% statistical level.
For developed countries, there is a positive influence of financial institutions and financial market
indicators on bio-energy consumption growth at the 1% and 10% levels, respectively. The study
concludes that there is a significant relationship between the consumption of bio-energy and financial
development factors. The study provides recommendations that are useful when formulating policy
relé\@&%s&{é'rgy consumption and the promotion of bio-energy consumption. Financial develoy...ient
and economic outgrowth show a significant influence on the outgrowth of bio-energy consumption at
a 1Prefatieticaldevel.

Keywords: Financial institution (/search?qg=Financial+institution); financial market (/search?
q=frapcigltmarket); bio-energy consumption (/search?qg=bio-energy+const” ption);
autoregressive model (/search?q=autoregressive+model)

Marketing
1. Introduction

In 2014, the European Union (EU-28) countries supported and funded two main projects to
promote the bio-energy industry in the EU economy. The EU-28 granted $1.3 bifiBawodetailstaihable
energy and environmental pollution mitigation initiatives [1]. Furthermore, the EU announced the start
of a modern European cooperative agreement on bio-based industries (BBI), which is set to invest
$4.2 billion into the bio-economy to encourage financing and investment, and promote a greener
market with high competition. The plan is that the raw materials are extracted, processed, or
manufactured within Europe. The funding will support 19 sustainable energy enterprises, and
additional future investment will be sourced from the revenue.

Six bio-energy enterprises gained subsidies under the second allocation of funding in the EU. In
Denmark, a bio-energy enterprise was granted subsidies of $45.1 million. The second and third bio-
energy projects were established in Estonia and were awarded $7.93 and $28.7 million. The fourth
project was in Latvia, and was given $4.48 million. The fifth bio-energy project was located in Spain
and received $33.5 million. The final bio-energy project that was awarded funding was in Sweden,
and they received $33.5 million in subsidies [2].

As per the European bio-energy report in 2010, the sale of CO2 (carbon dioxide) allowance

& ICARG MRS R RRSRIB G oS SRLGAL LIS IR AaaISH gnvironmental pollution [3]. It is often
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forgotten that the allowance mechanism only takes into consideration greenhouse gas (GHG)
releases and does not pertain to access and supply of green energy. The approach handles the result
of trouble but does not deal with the source of the problem. The plan to decrease consumption of
conventional energy and to switch to renewable green energy fixes the cause of troubles and leads to
reductions in CO5 emissions.

According to the AEBIOM (European Biomass Assofidites)/aua ki@ " 3
obstacles to overcome in future bio-energy developmwwﬂgﬂ&m@bﬁtﬂn and
|0uu'y'ii"|g from energy companies. in 2010, AEBIOM |||g||| g ntea muitiple probiems. One is COllvclullg

the 300 Mtoe (million tonnes of oil equivalent) that the EU consumes to bio-energy by 2030. There is
also concern about the disparity in access to renewable energy within the EU and how to effectively
manage large-scale production. New financial development programs for the implementation of
renewable energy allocated $11.5 billion to co-fund public projects that aim to amend the energy
p?actices in housing and tertiary sectors from traditional energy to bio-energy [4]. ’

Bio-energy outputs could be one of the leading solutions to avoid the European carbon emission
tax and energy poverty [5]. Around 40% of the energy in the EU is consumed residentially or by the
service industry, primarily in heating and cooling applications. Currently, about 90% of this heat
consumption is sourced through conventional energy. Later, once the output cost of traditional energy
proﬂggtgsjsr%crr‘?ases, this can lead to issues of energy shortages. There will no doubt be a le~thy
period until the switch from fossil fuels to renewable energy is fully made [6]. The primary issue for the
quick development of bio-energy products is the shortage of capital input and the lengthy payback
pefd&feRf05ESue is further impacted by the inefficient use of EU funds used to encourag  private
enterprises to change their energy habits. The results could have been better considering that only
50%tatibaggivate companies successfully met the energy demand.

The European objectives for environmental pollution and energy shortages for 2030 are: a 40%
decrease in CO» released compared to the 1990 amounts, a minimum 27% increase in greer energy

Marketing

use and a minimum 27% decrease in conventional energy consumption compared with uwie 1990
levels. These goals assist the European countries to meet further competitiveness, access a
renewable energy application and achieve their long period 2050 CO, mitigation aims. The plan
shows serious action towards changing the energy market and motivating priva%'emovﬁs%é?é.lfn 2 new
green and environmentally friendly energy industry. The objectives are set considering economic
estimations that validate how to achieve high-cost efficiency levels aligned with the low-carbon
approach by the end of 2050. The price of attaining the goals does not vary from the cost paid to
change the traditionally used energy applications. The initial monetary impact of low-carbon will be
through switching the investments from conventional energy sources to the renewable and
sustainable system [7].

Financial development can contribute significantly to boost the private sector and to change the
energy system towards a more bio-based industry. In the heating sector only, one million Euros
invested in the bio-energy industry creates 55,000 jobs per year. Moreover, 30 Mtoe of electricity
output from bio-energy sources creates another 120,000 jobs [8]. The significance of EU subsidies,
like the territorial subsidies or projects, might be restructured particularly to boost public projects for
the modification of the energy applications in the small and medium enterprises because these
enterprises will contribute towards transitioning to greener energy consumption in the EU. Financial
dexslepment-gardelpHhe povaieseseiosdadeceaseHassilfdelsdependency and transition towards
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the bio-energy industry, which has the potential to create four times more jobs than the fossil fuel
industry [8].

Bio-energy outputs are more useful and need lower capital inputs. Bio-energy can encourage all
primary factors of EU region outgrowth, implicating economic development, energy developments,
and access for energy production [9]. Therefore, aside from the many useful ecologlcal effects, bio-
energy may also give higher socio-economic benefits for (Bttpsuhin if

that carbon dioxide neutrality is beneficial in reducing emwmgﬁﬁ of this

A~ i PR NN —~— thhmn ~AA~
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F a
This paper analyses the correlation between financial development and bio-energy consumption in
developing members, developed members and the EU28 region from 1990 to 2013.

Section 1 provides an overview of the bio-energy consumption—financial development
hypotheses along with a focus on the empirical literature of the causal relationship between bio-
eﬁergy consumption and financial development. Section 2 discusses the data, material arld
methodology. Section 3 gives empirical results and presents the outcome of the results. Section 4
provides conclusions.

Empirical Review

The sustainable energy programs, intended to replace conventional energy sectors one day, are
notNEERSRBhomically beneficial but also provide vital ecological impacts. An early study ,10],
investigated the correlation between renewable energy development and financial development
dumne@féP8Acasd 2008 in the top 55 global economies. The study found that renewab! <cnergy
projects have obvious advantages, but there were many obstacles during the development of
rensegatl)slglcegergy projects, especially the lack of financial support. A previous article [5] explnred the
direct correlation among financial indicators, economic development and sustainable energy use in
Russia from 1990 to 2014. One study [11] analysed the correlation between energy demand and
findlekltekin@ators to determine different dimensions of the financial system that were sed as
indicators in seven newly industrialised countries from 1971 to 2010. Other papers [12,13] empirically
examined the relationship between carbon emissions, energy consumption, trade openness and
financial development in Pakistan for the period 1971-2011. The results retrak delviatlsectional
causality correlation between energy consumption and financial development. This current paper
investigates the trade intensity of the bio-energy industry in the EU28 region and related economic
determinants from 1990 through 2013 [14].

Prior research [15], examined the correlation between energy demand, economic outgrowth,
related energy expenses, gross fixed capital formation and various fiscal variables (available local
funds, debt obligations, local credit supplied by financial industry and local credit to small and medium
enterprises) in the studied sample, which included Bangladesh, India, Nepal, Pakistan and Sri Lanka
from 1975 through 2011. The results show that there is a significant relationship between energy
consumption, economic growth, FDI (foreign direct investment) and financial development proxies
[15]. A study [16] exploring financial development and energy consumption for Saudi Arabia using
annual data for the period 1971 to 2011 explains that in the long term, financial factors improve
energy consumption in Saudi Arabia. An earlier study [17] examined the correlation between
economic outgrowth, energy demand, fiscal improvement, foreign commercial and GHG releases

during—1975-and 2011 -in-the case of Indonesia. The same scholar [18] found an asymmetrical
Loadihg [Ma thJax]/Jax/output/HTML CSS/fonts/Gyre Pagella/Monospace/Regular/Main.js
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correlation between energy use and economic development by integrating financial variables, capital
input and labour input into a Cobb—Douglas function in India for the period from 1960 to 2015.

In addition, the scholars [19,20,21] investigated, in the early paper, the correlation between
energy consumption and economic outgrowth by examining financial variables, global commerce and
physical inputs as significant determinants of the Cobb-Douglas function from 1971 through 2011 in
China. The study indicated that financial development arfbt& i

Previous studies [22,23] investigated the influence of flnammw;segb_ﬁi&%b Gulf

wimas ~Anmanifiaallh: Iinsiaid Fuomma A00N 44 DNNO Tha nanrmaw Avialat; Al
CUUIIlIICD DpCblllbdlly, T\UVVdII. IIUIII IUOU l.U LUUU IIIC papcel C)\[JIGIIICU L

of the determinants that raised energy use in the short and long term. In a different study [24], the
same researcher estimated the effect of energy demand on the macroeconomic and financial
indicators in more than 18 countries from 1980 and 2008. This sample was investigated due to the
reason that the financial determinants significantly affect the GDP of the selected Arab countries. The
fﬁ1dings showed that energy use leads to these states achieving significant economic growth arld
financial improvement. One paper [25] analysed the correlation between financial factors and energy
demand in Asian countries from 1980-2012. The findings of the panel co-integration analysis showed
that there was a long period equilibrium relationship among fiscal improvement and energy demand in
Asian countries.

Né@g&%ﬁ_ ‘s,tudy [26] examined the long-term and short-term impacts of financial factors, eco~ ~mic
outgrowth, export demand, import demand, capital input and energy consumption in Japan from 1970
and 2012. The findings of the study establish that in the long term, a 1% increase in the financial
factieffrFa68%a significant limitation on the electricity demand by 0.24% in the case of Jap. .. In the
short term, the paper found that a 1% increase in the financial factor led to higher pressure on
elesiriftifytiegnsumption which increased by 0.22% in the case of Japan. Another ana’ is [27]
reported one important impact on energy demand when financial institutions and financial market
elemgplt(sevxl/re‘re applied as financial variables in 53 countries from 1999 and 2008. The findirns show
that energy dqemand rises with financial improvement when financial institution factors are applied as
financial determinants. Another case study [28] analysed the relation between fiscal factors and
energy demand in Malaysia. Evidence suggests that financial development can reduce energy use by
increasing energy efficiency. The paper explores the existence of a long rult hr%\'&tﬂ)?\tswﬁ a?nong
energy use, aggregate production, financial development and population in Malaysia.

Theoretically, many studies [29,30] applied various approaches to estimate the correlation
between energy demand and financial outgrowth, such as panel ARDL analysis [31,32,33]. Several
studies [12,13,15,16] used ARDL time series analysis to estimate the correlation among energy
demand dependent variable and fiscal improvement indicators [17,18,19]. Different panel data
methods were applied in various studies [15,27], such as pooled least square, the fixed effect model
and the random effect model, to test the validity of the relationship between energy consumption and
financial development indicators. The panel Granger causality test was used in various studies
[5,22,23] to validate the correlation between energy outgrowth and financial improvement factors
[24,25,26]. Previous studies [21,28] employed the vector error correction model (VECM), while earlier
studies [13] employed techniques like the generalised method of moments (GMM) and ordinary least
square (OLS) to estimate the correlation between renewable energy consumption and development
of the financial system. Based on the theoretical and empirical reviewed papers, it appears that there
IS fRifgneniaus)slud @analystss e tnpact ol fliseabitepvemention bio-energy demand in the EU28

o Lon A~
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countries. In addition, no previous study has investigated the impact of financial development on bio-
energy consumption in the EU between 1990 and 2013 using the ARDL approach. To address the
knowledge gap in research, the current study uses the panel ARDL approach to estimate the relation
between bio-energy consumption dependent variable and financial development indicators in the EU
from 1990 to 2013.

(https://www.cookiebot.com/en/what-
2 Material and Methods is-behind-powered-by-cookiebot/)

The current paper focuses on the period from 1990 and 2013 to investigate whether financial
development indicators can play a main role in achieving the scheduled national renewable energy
action plan (NREAP) 2020 and 2030 objectives of bioenergy consumption in the EU region. This
research applies ARDL analysis to the cointegration method using Eview software (Eview9), STATA
(@TATA/SE 11.0), and SPSS (IBM SPSS Trials). The panel ARDL technique was selected {o
investigate the long-term and short-term cointegration correlations between the determinants and
extract the ECM (error correction version) of the panel characteristics to identify the short-term
dynamic. In addition, substitute cointegration methods were used to attain similar findings, as were
the Johansen and Juselius [33] and conventional Johansen [34] methods. However, the panel
autoregressive distributed lag method was preferred over cointegration because of the additional
beMNgiE€SRAMovides. Although the traditional cointegration approach assesses the long 2rm
correlation within the system of equations in the context, the panel ARDL approach uses an individual
brigdpgriranad£quation [35]. As per Equation (1), the panel ARDL approach could be usec ith the
studied factors regardless of whether they were 1(0), 1(1), or both 1(0) and 1(1) [36]. In Equation (2),
panel ARDL with various variables can include various lags, which are inapplicable using the
staﬁcri%tras tc'(gﬁqtegration test. Moreover, using panel ARDL, both long-term and short-term cowficients
are provided at once [37,38]. Eventually, the ARDL approach could be applied with restricted sample
datMavketinthe group of primary estimations were improved by [39]. In Equation (3), th. amous
production function of panel ARDL that ought to be analysed for the bounds test method is presented
as the following [40]:

Show details > (1)
(2)
(3)

In Equation (1), i = 1, ..., nis the country index, t = 1, ..., T is the time index and ¢j; a random
disturbance term. Of course, the latter is not estimable with N = n x T data points. In Equation (2),
some assumptions are usually made about the parameters, the errors and the exogeneity of the
regressors, giving rise to a taxonomy of feasible models for panel data. In Equation (3), INnCONj; is
bio-energy consumption in tonnes of oil equivalent (TOE), InGDP;; is gross domestic product per
capita, InCO5 j; is carbon dioxide per capita, InFIN;; refers to domestic credit to private sector
percentage of GDP (financial institution), and InCAP;; points to domestic market capitalization
percentage of GDP (financial market) (please see Table 1). Furthermore, t is time, i refers to the
studied country, A is the 1st variation factor, and k is the ideal lag length. In this paper, financial
development is decomposed into two variables; financial institutions and the financial market. This is

done to recognise the effect of each financial decomposition on bio-energy consumption because
Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js
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both indicators influence the development of the bio-energy industry in the countries. These
decompositions are less important with minor effects and involvements. Furthermore, significantly, the
two indicators of financial development are used separately as independent variables to avoid the
possibility of the multicollinearity issue and the reliance on less important factors with minor
involvement, which may result in econometrically biased outcomes. To investigate the long-term
cointegration correlation between the determinants, the bt sy

k t
Ho: 64 =02 =03 =04 =05 =0 (There |sr§04bc%!‘ﬁltg_&fn%jn)wy cookiebot/)

Ha: 01 # 02 # 03 # 04 # 65 # 0 (There is cointegration).

Table 1. Summary of Variables.

The no cointegration assumption can be investigated and compared with the assumption of
coiMegessamyapplying the F test, which does not have a typical allocation that relies on wheth  the
factors involved in the model are fully 1(0), fully 1(1), or a combination of I(0) and I(1); the number of
esti;gg;gr'sér@g either the model has a trend, intercept, or both. Keeping in mind the volur- ~ of the
studied sample of this paper, which is relatively small, the analytical estimations developed by [41],
which are established for the application of a small sample volume (>20). The test uses panel
autoF@8IEYSR e distributed lag bounds, which relies on whether the factors are purely 1(0), pu.. 2ly 1(1),
or a combination of 1(0) and I(1). Two groups of main rates were computed; I(0) identified with lower
resmiatiRatiagd 1(1) identified with higher restriction. If the F statistics surpass the (1), we di  pprove
the null assumption and conclude that there is a cointegration correlation. If they result below the 1(0),
we cannot deciine the nuli assumption, and if they resuit between the i(0) and i(1), a derivation cannot
be generated properly. Anyhow, if a proof of a long-term correlation between thegjgiarqicgyits results,
the below long term and short term in Equations (4) and (5), the models will be estimated
simultaneously:

(4)
(%)

The error correction term (ECT) is formed as above in Equation (6). The indicator y points to the
coefficient of the ECT in Equation (5) and can validate the quickness of changes of the determinants
for assemblage to equilibrium. Moreover, the coefficient gives input regarding the long-term
correlation between the determinants in Equation (6). To finalize the analyses procedure, validation
tests will be applied to evaluate the accuracy and sufficiency of the evaluations. The applied data
were extracted from different sources: World Development Indicators and The World Bank database
from between 1990 and 2013 (24 years), according to the available data. Where real gross domestic
product per capita was employed to an economic growth indicator, private credit from financial
companies (financial development) and market capitalization of domestic company (financial market)

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js
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were used as two proxies for financial development, bio-energy consumption was used to proxy the
bio-energy industry development, and CO, per capita was used to proxy CO, emission [42].

(6)

3. Results and Discussion
(https://www.cookiebot.com/en/what-

The results in Table 2 reveal panel unit root validatiop fgk iif d=p\REPEJTISYOEE 6k & 51F) during
the period 1990 to 2013. Panel unit root analyses provide different results related to the stabilisation

level of the studied period. All outcomes indicate that the selected sample is stationary and
statistically important at the 1% level in the first difference and difference levels. This refers to a stable
correlation among the financial development indicators and bio-energy consumption. Thus, this study
analysed the relationship between the financial development proxies in the panel cointegration test.
Table 3 illustrates the panel co-integration method results for European Union members from 1990
through 2013. In regard to Table 3, five of the seven tests are statistically important at the 1% scale
and uphold the co-integration relationship among InCON, InCOs, InFIN, and InCAP. In other words,
there is a high possibility for a co-integration correlation among the fiscal improvement indexes and
bio-energy consumption in the long-term. Model 1 shows the influence of various financial and
economic factors on the bio-energy consumption in European Union members from 1990 to 2013
(TaBFecﬂﬁ.S%ybe accurate, a 1% rise in INnGDP can boost bio-energy consumption in the Eurc.ean
Union region by 1% as estimated by PMG (pool mean group).

Preferences
Table 2. Panel unit root test results for the European Union region in 1990-2013.

Statistics

Marketing

Table 3. Panel Co-Integration Test Results for the European Union RegiogHaw Padis13y

Table 4. Summary of the panel regression model 1 for the European Union region during 1990—
2013.

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js
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Moreover, a 1% increase in InFIN can support a 0.39% improvement in bio-energy consumption
as estimated by PMG. Furthermore, a 1% decrease in InCO5 can lead to a 1% increase in bio-energy
consumption in the EU-28 region. Finally, a 1% increase in INCAP will drive a 10% rise in bio-energy
consumption in the EU28 region as shown by PMG.

In the current study, the next test evaluates the short-term and long-term variables through the
pooled mean group (PMG), mean group (MG), and dynafhittps dfffen hkéebef
Table 3, Model 1 illustrates the findings for the Europeanigtiighindringwereg

2n4’) Armialh i v rA A A -~
Viv, applylily vaiivus pdaili

el methoas: PMG, MG and DFE. As the p-vaiue of the Haus
statistically insignificant, the long-run PMG estimator is more appropriate. Based on the findings of the
PMG estimator, the coefficients for INnGDP, InFIN and InCAP have positive relationships and are
significant at the 1% statistical level with bio-energy consumption. The coefficient of the InCO»
findings has a negative relationship and is significant at a 1% statistical level with bio-energy
cbnsumption (see Table 4). ’

In Table 5, Model 2 explains the findings for developed members in the European Union using
different estimators: PMG, MG and DFE. Since the p-value of the Hausman test is statistically
significant at a 1% level, the short-run MG estimator is more suitable. The coefficient of InGDP and
INCAP shows positive and significant correlations, at the levels of 1% and 10%, respectively, with the
bioi@gceéggacrzgnsumption dependent variable. Model 2 shows the impact of different financie' and
economic factors on the bio-energy consumption in developed members of the European Union for
the period between 1990 through 2013 (Table 5). To be accurate, a 1% increase in INnGDP can lead to
3% PEEIRIERSRAt in the bio-energy consumption in developed members of the European - .iion as
estimated by MG. Furthermore, a 1% rise in INCAP can cause a 0.24% improvement in the bio-
enaFeptisyiesmption as estimated by MG.

Table 5. Summary of Panel Regression Model 2 for Developed Members during 1990-2013.
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Model 3 illustrates the findings of developing members located in the European Union region
between 1990 and 2013 (please see Table 6), applying various panel estimators: PMG, MG, and
DFE. Since the p-value of the Hausman test is statistically insignificant, the long-run PMG estimator is
more appropriate. The coefficient of INCO5 has a negative and statistically significant correlation with
the bio-energy consumption at a 1% scale. The finding shows that InFIN, INCAP and InGDP have
positive and statistically significant correlations, at the 1% level, with bio-energy consumption in
developing members of the European Union between 1990 and 2013 (please see Table 6). Model 3
analysed the effect of the financial determinants on the bio-energy consumption in developing
members of the European Union between 1990 and 2013 (Table 6). Significantly, a 1% rise in InGDP
leads to a 1% rise in bio-energy consumption in developing members as shown by PMG. Also, a 1%
enhancement in INFIN can lead to a 0.38% enhancement in the bio-energy consumption as estimated

oY o Al B M R T 2 S FRUSRS, Fartadi 0| i€ in bio-energy consumption in
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developed members of the European Union as estimated by PMG. Finally, a 1% shortening in InCO»
leads to a 0.87% increase in bio-energy consumption in developing members as estimated by PMG.

Table 6. Summary of Panel Regression Model 3 for Developing Members during 1990-2013.

| I | | (https://www.cookiebot.com/en/what-
is-behind-powered-by-cookiebot/)

Table 7 indicates the results of the heterogeneous panel causal direction investigation for the
European Union region, developed members, and developing members in the European Union from
1090 through 2013. The results of the panel heterogeneous causality test were developed by an earby
study [43]. In regard to the causal direction test findings, there is a two-trend causal direction
relationship in the European Union members among INCON and InCO». There are one-trend causality
correlations in the European Union members from INCON to InGDP, from InCON to InFIN, and from
INCON to InCAP. In EU28 developed countries, there are one-trend causality relationships from
INCON to InGDP, from INCON to InCO,, and from InCON to InFIN. In EU28 developing countries,
thePee%?ésgﬁg-trend causality relationships from InGDP to InCON, from InCON to InFIN, ana .rom
INCON to InCAP. Lastly, these results encourage growth, feedback, and naturalised assumptions

beta=fie fevaoesal development and bio-energy consumption growth in the EU-28 from 1990  2013.

Table 7. Summary of panel causality analysis for the European Union region from 1990-2013.
Statistics

Marketing
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The results in Models 1 and 3 show that the financial institution proxies have a positive and

statistically significant relationship with bio-energy consumption at a 1% scale. This result is in line
with previous studies [23,24,25,26,27], which show that analyses of financial institution coefficients
are predicted to be positive and that the increase of financial institution development results in an
increase in bio-energy consumption. In the long run, there are one-trend causality relationships
between financial institutions and bio-energy consumption in the European Union region, developing
members and developed members (Table 7). The model shows that the effect of INGDP is positive
and statistically significant at a 1% level in Models 1, 2, and 3. This is aligned with a previous study
[17,43], where the coefficients of the INGDP suggest importance and positive correlations result. In
addition, a rise in InGDP of the European Union members is predicted to develop bio-energy
consumption. There is a one-trend causality relationship from bio-energy consumption to INnGDP in
the European Union zone and developed members of the European Union (see Table 7). In addition,
there is a one-trend causality relationship from InGDP to bio-energy consumption in the developing

members of the European Union (see Table 7).
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The outcomes illustrate that the influence of the financial market index on the bio-energy
consumption is positive and statistically important, at 1%, 10% and 1% scales, in Models 1, 2, 3,
respectively. This is aligned with the previous study [28], where the financial market improvements
affect energy use. Therefore, there is a positive linkage between energy use and fiscal market
improvement. There is a one-trend causality relationship from bio-energy consumptlon to financial
capital in the European Union zone and developing memddaﬂ
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where renewable energy consumption mitigates CO, emissions. Therefore, there is a negatlve
correlation between renewable energy consumption and CO5, emissions. In the long-run, there is a
two-trend causality relationship between CO, emission and bio-energy consumption in the EU-28
region. However, there is only one trend causality relationship from bio-energy consumption to CO5 in
the EU28 developed members (see Table 7). The limitation of the study is that there was ndt
sufficient data available for the independent variables during the period between 2014 and 2018.

4. Conclusions

In recent decades, there has been an increase in problems related to energy production,
enM@FRFEAH pollution and restricted access to the conventional energy approach, which have J to
conversion from traditional energy to a green energy approach. Bio-energy output is the main source
of pystainahlesenergy nominated at the top of the list as the solution to achieve the ational
renewable energy action plan (NREAP) objectives by the end of 2030. In regard to the conclusions of
the ARDL estlmat|on in Models 1 and 3, there is a positive and important relationship between bio-
enesriéy consumptlon and dependent variables (economic growth and financial institutions and the
financial market) in the EU-28 region. In contrast, there is a significant and negative relationship
betMeeketidg emission and bio-energy consumption in the European Union region and d :loping
members of the European Union. In Model 2, developed countries show that there is a positive and
significant relationship between bio-energy consumption and independent variables (economic growth
and the financial market). Based on the findings of the causal direction estimatigpemeraansDR and
bio-energy consumption, it is concluded that a one-trend assumption relationship from InCON to
INGDP is suggested by the three studied models. Therefore, neutrality assumption is effective in the
European Union region, and developed and developing members of the European Union. In regard to
the findings of the causal direction estimation among financial institutions and bio-energy
consumption, the authors concluded that a one-trend causal direction relationship is effective in the
European Union region, and developing and developed members. Referring to the findings of the
causal direction estimation among the financial market and bio-energy consumption, the authors
concluded that a one-trend causal direction relationship is effective in the European Union region and
developing members.

As for the correlation between the financial improvement index and economic outgrowth, the
findings suggest that taking the panel causal direction analysis into consideration is highly significant.
A positive impact of the financial institution does influence bio-energy consumption in the EU28 region

and EU28 developing countries, but not in developed countries. In such conditions, it is
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might give further attention to both the public financial institutions and listed private financial
institutions to upgrade their investments in efficient bio-energy firms. From a political point of view, the
authors highly recommend that the decision makers in developed members of the European Union
wisely investigate the effective allocation of monetary resources considering different limitations of
bio-energy consumption and business performance to maximise the posmve output on bio-energy
consumption outgrowth. This implicates that useful creditd htitigsd/l :

will add to bio-energy consumption in the EU28 countrlesMWmMi from a

P P g P -~ frimmim~ial HPPN

two-pronged policy to promote financial institution imp
the present system of financial institution improvement in developing countries.

On the other hand, a positive impact of the financial market does affect bio-energy consumption
in the European Union region, and developed and developing members in the European Union. The
underlying implication is that the existence of proper domestic investment and foreign direct
ifvestment (FDI) in the EU28 brings both superior technology and knowledge, which lead to wel-
developed and flexible financial markets. The emerging financial market in developing countries
enhances participation by consumers and businesses, promotes economic activity, and boosts green
energy consumption. Therefore, developed financial markets can increase investment through
lending capital-input to the bio-energy section, and offering debt and equity financing to bio-energy
entﬁré)céssessarngh motivation should be put into funding new bio-energy projects and investing in ~ther
renewable and eco—friendly energy efficiency approaches like long-term energy integration and nigh-
efficiency resources. Nonfulfilment in the short term of the green energy requirements would not help
actREGESFRNGRS visions of the NREAP objectives by 2020 and 2030. It is possible that the eL . omies
could remain massively invested in conventional energy and experience the harmful results of high
GHétatelrases. As a long-term aim, a financial improvement master plan would be the H>rimary
objective for an effective bio-energy infrastructure and would eventually lead to high efficiency rates in

all bio-energy sectors.
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Author Contributions

A.S.A.-R. presented the EU-28’s trade intensity of bioenergy industry angnuil i@eeiirr all the
numerical results; A.S.A.-R. contributed with conclusions and recommendations as well as with the
limitations of the study and further research; M.A. conducted the literature review; and A.S.A.-R. was
responsible for the overall writing process.

Funding

This research received no external funding.

Conflicts of Interest

The authors declare no conflict of interest.

References

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

Castillo, B.P. Bio-Energy Farm: How to Finance a Bio-Energy Project? Institute of Energy
Economics and the Rational Use of Energy, Universitat Stuttgart: Stuttgart, Germany, 2012;
Available online: http://www.ier.uni-stuttgart.de (http://www.ier.uni-stuttgart.de) (accessed
on 22 June 2018).

2. Bacovsky, D.; Ludwiczek, N.; Pointner, C.; Verma, VK IEé\/E(ﬁ vlvE/gce) ogﬁ/ Cooutn(t:r‘l)en"s (Ie?neﬁvog @/o-

Energy Policies and Status of Implementation; 7' B_'IPR. 4102901 6 International \Energy
is-behind-pow -b -C II( % %/)

Agency (IEA): Paris, France, 2016. [Google Scholar
(https://scholar.google.com/scholar_lookup?title=IEA+Bio-
Energy+Countries%E2%80%99+Report:+Bio-
Energy+Policies+and+Status+of+implementation&author=Bacovsky,+D.&author=Ludwic
zek,+N.&author=Pointner,+C.&author=Verma,+V.K.&publication_year=2016)]

43. Domac, J.; Richards, K.; Risovic, S. Socio-Economic Drivers in Implementing Bio-enerdy
Projects. Biomass Bio-Energy 2005, 28, 97-106. [Google Scholar
(https://scholar.google.com/scholar_lookup?title=Socio-
Economic+Drivers+intImplementing+Bio-
energy+Projects&author=Domac,+J.&author=Richards,+K.&author=Risovic,+S.&publica
tion_year=2005&journal=Biomass+Bio-

Necessary

Energy&volume—28&pages—97%E2%80%93106&d0| 10.1016/j.biombioe.2004.08.00,,|
[CrossRef (https://doi.org/10.1016/j.biombioe.2004.08.002)]

I reVﬁ Se F.: Michie, R.; Vernon, P. Research for REGI Committee—Financial Instrur.ents for

Energy Efficiency and Renewable Energy; European Parliament; Policy Department for

Sta@aticairal and Cohesion Policies: Brussels, Belgium, 2017. [Google cholar

(https://scholar.google.com/scholar_lookup?

Maﬁl’éﬁf esearch+for+REGI+Committee%E2%80%94Financial+instruments+for+Er -gy+Ef

ficiency+and+Renewable+Energy&author=Wishlade,+F.&author=Michie,+R.&author=Ver

non,+P.&nublication _vear=2017) ra)

Burakov, D.; Freidin, M. Financial Development, Economic Growth andH3endeesie Epergy
Consumption in Russia: A Vector Error Correction Approach. Int. J. Energy Econ. Policy 2017,
7, 39-47. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=Financial+Development,+Economic+Growth+and+Renewable+Energy+Consumptio
n+in+Russia:+A+Vector+Error+Correction+Approach&author=Burakov,+D.&author=Frei

din,+M.&publication_year=2017&journal=Int.+J.+Energy+Econ.+Policy&volume=7&page
$=39%E2%80%9347)]

Scarlat, N.; Dallemand, J.F.; Motola, V.; Ferrario, F.M. Bio-energy production and use in Italy:
Recent developments, perspectives and potential. Renew. Energy 2013, 57, 448-461.
[Google Scholar (https://scholar.google.com/scholar_lookup?title=Bio-
energy+production+and+use+in+ltaly:+Recent+developments,+perspectives+and+poten
tial&author=Scarlat,+N.&author=Dallemand,+J.F.&author=Motola,+V.&author=Ferrario,+F
.M.&publication_year=2013&journal=Renew.+Energy&volume=57&pages=448%E2%80%
93461&doi=10.1016/j.renene.2013.01.014)] [CrossRef

Loading(myfﬂggwﬁhﬁ%ﬂ-gggﬂrﬁ@@ﬁ@-ﬁaggI‘!\;}Agﬁ’i}sggc%)&egular/Main.js


http://www.ier.uni-stuttgart.de/
https://scholar.google.com/scholar_lookup?title=IEA+Bio-Energy+Countries%E2%80%99+Report:+Bio-Energy+Policies+and+Status+of+Implementation&author=Bacovsky,+D.&author=Ludwiczek,+N.&author=Pointner,+C.&author=Verma,+V.K.&publication_year=2016
https://scholar.google.com/scholar_lookup?title=Socio-Economic+Drivers+in+Implementing+Bio-energy+Projects&author=Domac,+J.&author=Richards,+K.&author=Risovic,+S.&publication_year=2005&journal=Biomass+Bio-Energy&volume=28&pages=97%E2%80%93106&doi=10.1016/j.biombioe.2004.08.002
https://doi.org/10.1016/j.biombioe.2004.08.002
https://scholar.google.com/scholar_lookup?title=Research+for+REGI+Committee%E2%80%94Financial+Instruments+for+Energy+Efficiency+and+Renewable+Energy&author=Wishlade,+F.&author=Michie,+R.&author=Vernon,+P.&publication_year=2017
https://scholar.google.com/scholar_lookup?title=Financial+Development,+Economic+Growth+and+Renewable+Energy+Consumption+in+Russia:+A+Vector+Error+Correction+Approach&author=Burakov,+D.&author=Freidin,+M.&publication_year=2017&journal=Int.+J.+Energy+Econ.+Policy&volume=7&pages=39%E2%80%9347
https://scholar.google.com/scholar_lookup?title=Bio-energy+production+and+use+in+Italy:+Recent+developments,+perspectives+and+potential&author=Scarlat,+N.&author=Dallemand,+J.F.&author=Motola,+V.&author=Ferrario,+F.M.&publication_year=2013&journal=Renew.+Energy&volume=57&pages=448%E2%80%93461&doi=10.1016/j.renene.2013.01.014
https://doi.org/10.1016/j.renene.2013.01.014
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

7.

8.

19

Uslu, A.; Mozaffarian, H.; Stralen, J.V. Benchmarking Bio-energy Policies in Europe: Strategic
Initiative for Resource Efficient Biomass Policies. Biomass Policies IEE 2016, 12, 835. [Google
Scholar (https://scholar.google.com/scholar_lookup?titie=Benchmarking+Bio-
energy+Policiest+in+Europe:+Strategic+Initiative+for+Resource+Efficient+Biomass+Poli
cies&author=Uslu,+A.&author=Mozaffarian,+H.&author=Stralen,+J.V.&publication_year=

2016&journal=Biomass+Policies+IEE&volume={2&pagéwrgsmookiebot.com/en/what-

is-behind-powered-by-cookiebot/)
Alasti, E.; Cormick, K.M. Social Acceptance of Bio-Energy in Europe. Master’s Thesis,

Environmental Management and Policy Department, Lund University, Lund, Sweden, 2011; p.
13. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=Social+Acceptance+of+Bio-
Energy+int+Europe&author=Alasti,+E.&author=Cormick,+K.M.&publication_year=2011)]

Sipila, K.; Makinen, T.; Wilen, C.; Solantausta, Y.; Arasto, A.; Helynen, S.; Den, U.H.; Vehlow,
J.; Schwaiger, H.; Gabrielle, B.; et al. Bio-Energy in Europe: Implementation of EU Directives
and Policies Relating to Bio-Energy in Europe and RD&D Priorities for the Future; VTT
Tiedotteita—Research Notes 2441; VTT. Espoo, Finland, 2008; 59p. [Google Scholar
(https://scholar.google.com/scholar_lookup?title=Bio-
Energy+in+Europe:+Implementation+of+EU+Directives+and+Policies+Relating+to+Rio-

Necessary

Energy+int+Europe+and+RD&D+Priorities+for+the+Future&author=Sipila,+K.&autho: =M
akinen,+T.&author=Wilen,+C.&author=Solantausta,+Y.&author=Arasto,+A.&author=Hely

Prefriiep&&author=Den,+U.H.&author=Vehlow,+J.&author=Schwaiger,+H.&author= .briell

e,+B.&publication_year=2008)]

fraFighigsin, L.; Jun, W. Financial system and Renewable Energy Development: Analys Based

on Different Types of Renewable Energy Situation. Energy Procedia 2011, 5, 829-833.

MarIEeQﬂ%e Scholar (https:/Ischolar.google.com/scholar *~okup?

title=Financial+system+and+Renewable+Energy+Development:+Analysis+Based+on+Dif
ferent+Typnes+of+Renewable+Energy+Situation&author=Fangmin +L Rauthor=Jun +W &

ow detalils
3&doi=10.1016/j.egypro.2011.03.146)] [CrossRef
(https://doi.org/10.1016/j.egypro.2011.03.146)] [Green Version (https://core.ac.uk/downloa
d/pdf/82309783.pdf)]

publication_year=2011&journaI=Energy+Procedia&volume=5&pagess=l§29%E2°/q80%>9383

11. Zeren, F.; Koc, M. The Nexus between Energy Consumption and Financial Development with

Asymmetric Causality Test: New Evidence from Newly Industrialized Countries. Int. J. Energy
Econ. Policy 2014, 41, 83-91. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=The+Nexus+between+Energy+Consumption+and+Financial+Development+with+As
ymmetric+Causality+Test:+New+Evidence+from+Newly+Industrialized+Countries&autho
r=Zeren,+F.&author=Koc,+M.&publication_year=2014&journal=Int.+J.+Energy+Econ.+Pol
icy&volume=41&pages=83%E2%80%9391)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=Benchmarking+Bio-energy+Policies+in+Europe:+Strategic+Initiative+for+Resource+Efficient+Biomass+Policies&author=Uslu,+A.&author=Mozaffarian,+H.&author=Stralen,+J.V.&publication_year=2016&journal=Biomass+Policies+IEE&volume=12&pages=835
https://scholar.google.com/scholar_lookup?title=Social+Acceptance+of+Bio-Energy+in+Europe&author=Alasti,+E.&author=Cormick,+K.M.&publication_year=2011
https://scholar.google.com/scholar_lookup?title=Bio-Energy+in+Europe:+Implementation+of+EU+Directives+and+Policies+Relating+to+Bio-Energy+in+Europe+and+RD&D+Priorities+for+the+Future&author=Sipila,+K.&author=Makinen,+T.&author=Wilen,+C.&author=Solantausta,+Y.&author=Arasto,+A.&author=Helynen,+S.&author=Den,+U.H.&author=Vehlow,+J.&author=Schwaiger,+H.&author=Gabrielle,+B.&publication_year=2008
https://scholar.google.com/scholar_lookup?title=Financial+system+and+Renewable+Energy+Development:+Analysis+Based+on+Different+Types+of+Renewable+Energy+Situation&author=Fangmin,+L.&author=Jun,+W.&publication_year=2011&journal=Energy+Procedia&volume=5&pages=829%E2%80%93833&doi=10.1016/j.egypro.2011.03.146
https://doi.org/10.1016/j.egypro.2011.03.146
https://core.ac.uk/download/pdf/82309783.pdf
https://scholar.google.com/scholar_lookup?title=The+Nexus+between+Energy+Consumption+and+Financial+Development+with+Asymmetric+Causality+Test:+New+Evidence+from+Newly+Industrialized+Countries&author=Zeren,+F.&author=Koc,+M.&publication_year=2014&journal=Int.+J.+Energy+Econ.+Policy&volume=41&pages=83%E2%80%9391
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

12. Shahzad, S.J.H.; Kumar, R.R.; Zakaria, M.; Hurr, M. Carbon emission, energy consumption,
trade openness and financial development in Pakistan: A revisit. Renew. Sustain. Energy Rev.
2017, 70, 185-192. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=Carbon+emission,+energy+consumption,+trade+openness+and+financial+develop
ment+in+Pakistan:+A+revisit&author=Shahzad,+S.J.H. &author=Kumar +R.R.&author=Za
karia,+M.&author=Hurr,+M.&publication_year=201£853

Rev.&volume=70&pages= 185%E2%80%93192&é%&%464%ﬁ¥§é%§9%‘4%%ﬁﬂ0

[CrossRef (hitps:iidoi.org/10.1016/j.rser.2016.11.042)]

13. Komal, R.; Abbas, F. Linking financial development, economic growth and energy consumption
in Pakistan. Renew. Sustain. Energy Rev. 2015, 44, 211-220. [Google Scholar
(https://scholar.google.com/scholar_lookup?

p title=Linking+financial+development,+economic+growth+and+energy+consumption+ing
Pakistan&author=Komal,+R.&author=Abbas,+F.&publication_year=2015&journal=Renew
.+Sustain.+Energy+Rev.&volume=44&pages=211%E2%80%93220&do0i=10.1016/j.rser.20°
4.12.015)] [CrossRef (https://doi.org/10.1016/j.rser.2014.12.015)]

14. Alsaleh, M.; Abdul-Rahim, A.S. The Economic Determinants of Bioenergy Trade Intensity in
NectggsaEnL,J-ZS: A Cointegration Approach. Sustainability 2018, 10, 565. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=The+Economic+Determinants+of+Bioenergy+Trade+intensity+in+the+EU-
PrefpgrepaeSointegration+Approach&author=Alsaleh,+M.&author=Abdul-
Rahim,+A.S.&publication_year=2018&journal=Sustainability&volume=10&pages=565&d

stafEt103390/su10020565)] [CrossRef (https://doi.org/10.3390/su10020565)]

15. Rafindadi, A.A.; Ozturk, |. Effects of financial development, economic growth and trade on

Mar@g&tﬁaity consumption: Evidence from post-Fukushima Japan. Renew. Sustain. EnF ~y Rev.
2016, 54, 1073-1084. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=Effects+of+financial+development +economic+growth+and+trade+on+electricity+c
onsumption:+Evidence+from+post-

Show details
Fukushima+Japan&author=Rafindadi,+A.A.&author=0zturk,+l.&publication_ year—2016&j
ournal=Renew.+Sustain.+Energy+Rev.&volume=54&pages=1073%E2%80%931084&doi=
10.1016/j.rser.2015.10.023)] [CrossRef (https://doi.org/10.1016/j.rser.2015.10.023)]

16. Mahalik, M.K.; Babu, M.S.; Loganathan, N.; Shahbaz, M. Does financial development intensify
energy consumption in Saudi Arabia? Renew. Sustain. Energy Rev. 2017, 75, 1022-1034.
[Google Scholar (https://scholar.google.com/scholar_lookup?
title=Does+financial+development+intensify+energy+consumption+in+Saudi+Arabia?
&author=Mahalik,+M.K.&author=Babu,+M.S.&author=Loganathan,+N.&author=Shahbaz,
+M.&publication_year=2017&journal=Renew.+Sustain.+Energy+Rev.&volume=75&pages
=1022%E2%80%931034&d0i=10.1016/j.rser.2016.11.081)] [CrossRef
(https://doi.org/10.1016/j.rser.2016.11.081)] [Green Version (https://mpra.ub.uni-muenche
n.de/74946/1/MPRA _paper_74946.pdf)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=Carbon+emission,+energy+consumption,+trade+openness+and+financial+development+in+Pakistan:+A+revisit&author=Shahzad,+S.J.H.&author=Kumar,+R.R.&author=Zakaria,+M.&author=Hurr,+M.&publication_year=2017&journal=Renew.+Sustain.+Energy+Rev.&volume=70&pages=185%E2%80%93192&doi=10.1016/j.rser.2016.11.042
https://doi.org/10.1016/j.rser.2016.11.042
https://scholar.google.com/scholar_lookup?title=Linking+financial+development,+economic+growth+and+energy+consumption+in+Pakistan&author=Komal,+R.&author=Abbas,+F.&publication_year=2015&journal=Renew.+Sustain.+Energy+Rev.&volume=44&pages=211%E2%80%93220&doi=10.1016/j.rser.2014.12.015
https://doi.org/10.1016/j.rser.2014.12.015
https://scholar.google.com/scholar_lookup?title=The+Economic+Determinants+of+Bioenergy+Trade+Intensity+in+the+EU-28:+A+Cointegration+Approach&author=Alsaleh,+M.&author=Abdul-Rahim,+A.S.&publication_year=2018&journal=Sustainability&volume=10&pages=565&doi=10.3390/su10020565
https://doi.org/10.3390/su10020565
https://scholar.google.com/scholar_lookup?title=Effects+of+financial+development,+economic+growth+and+trade+on+electricity+consumption:+Evidence+from+post-Fukushima+Japan&author=Rafindadi,+A.A.&author=Ozturk,+I.&publication_year=2016&journal=Renew.+Sustain.+Energy+Rev.&volume=54&pages=1073%E2%80%931084&doi=10.1016/j.rser.2015.10.023
https://doi.org/10.1016/j.rser.2015.10.023
https://scholar.google.com/scholar_lookup?title=Does+financial+development+intensify+energy+consumption+in+Saudi+Arabia?&author=Mahalik,+M.K.&author=Babu,+M.S.&author=Loganathan,+N.&author=Shahbaz,+M.&publication_year=2017&journal=Renew.+Sustain.+Energy+Rev.&volume=75&pages=1022%E2%80%931034&doi=10.1016/j.rser.2016.11.081
https://doi.org/10.1016/j.rser.2016.11.081
https://mpra.ub.uni-muenchen.de/74946/1/MPRA_paper_74946.pdf
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

17. Shahbaz, M.; Khan, S.; Tahir, M.l. The dynamic links between energy consumption, economic
growth, financial development and trade in China: Fresh evidence from multivariate framework
analysis. Energy Econ. 2013, 40, 8-21. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=The+dynamic+links+between+energy+consumption, +econom|c+growth +financial+
development+and+trade+in+China: -+Fresh+eviddH&E

lysis&author=Shahbaz,+M.&author=Khan,+S. &M&W&M&zm

3&journai=Energy+Econ.&voiume=40&pages=8%E2%80%9321&doi=10.1016/j.eneco.201
3.06.006)] [CrossRef (https://doi.org/10.1016/j.eneco.2013.06.006)] [Green Version (http
s:llcore.ac.uk/download/pdf/12689559.pdf)]

18. Shahbaz, M.; Hoang, T.H.V.; Mahalik, M.K.; Roubaud, D. Energy consumption, financiai
p development and economic growth in India: New evidence from a nonlinear and asymmetrjc
analysis. Energy Econ. 2017, 63, 199-212. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=Energy+consumption,+financial+development+and+economic+growth+in+india:+N
ew+evidence+from+a+nonlinear+and+asymmetrict+analysis&author=Shahbaz,+M.&auth
or=Hoang,+T.H.V.&author=Mahalik,+M.K.&author=Roubaud,+D.&publication_year=2017&
NegerAd=Energy+Econ.&volume=63&pages=199%E2%80%932128&d0i=10.1016/j.ene. .20
17.01.023)] [CrossRef (https://doi.org/10.1016/j.eneco0.2017.01.023)] [Green Version (http
Prefif@Ra ub.uni-muenchen.de/76527/1/MPRA _paper_76527.pdf)]

19. Shahbaz, M.; Hye, Q.M.A.; Tiwari, A.K.; Leitdo, N.C. Economic growth, energy consumption,

statidgigial development, international trade and CO, emissions in Indonesia. Renew “ustain.
Energy Rev. 2013, 25, 109-121. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?

IVI‘-"rtll"f“'f('-imf’conomic+growth,+energy+consumption,+financial+deve|opment,+interna...mal+tr
ade+and+CO2+emissions+in+indonesia&author=Shahbaz,+M.&author=Hye,+Q.M.A.&aut
hor=Tiwari,+A.K.&author=Leit%C3%A30,+N.C.&publication_year=2013&journal=Renew.
+Sustain.+Energy+Rev.&volume=25&pages=109%E2%80%93121&dot#P0V1499t3il%er.201
3.04.009)] [CrossRef (https://doi.org/10.1016/j.rser.2013.04.009)]

20. Ahmed, K. Revisiting the role of financial development for energy-growth-trade nexus in BRICS
economies. Energy 2017, 128, 487-495. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Revisiting+the+role+of+financial+development+for+energy-growth-
tradet+nexus+in+tBRICS+economies&author=Ahmed,+K.&publication_year=2017&journa
I=Energy&volume=128&pages=487%E2%80%93495&d0i=10.1016/j.energy.2017.04.055)]
[CrossRef (https://doi.org/10.1016/j.energy.2017.04.055)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=The+dynamic+links+between+energy+consumption,+economic+growth,+financial+development+and+trade+in+China:+Fresh+evidence+from+multivariate+framework+analysis&author=Shahbaz,+M.&author=Khan,+S.&author=Tahir,+M.I.&publication_year=2013&journal=Energy+Econ.&volume=40&pages=8%E2%80%9321&doi=10.1016/j.eneco.2013.06.006
https://doi.org/10.1016/j.eneco.2013.06.006
https://core.ac.uk/download/pdf/12689559.pdf
https://scholar.google.com/scholar_lookup?title=Energy+consumption,+financial+development+and+economic+growth+in+India:+New+evidence+from+a+nonlinear+and+asymmetric+analysis&author=Shahbaz,+M.&author=Hoang,+T.H.V.&author=Mahalik,+M.K.&author=Roubaud,+D.&publication_year=2017&journal=Energy+Econ.&volume=63&pages=199%E2%80%93212&doi=10.1016/j.eneco.2017.01.023
https://doi.org/10.1016/j.eneco.2017.01.023
https://mpra.ub.uni-muenchen.de/76527/1/MPRA_paper_76527.pdf
https://scholar.google.com/scholar_lookup?title=Economic+growth,+energy+consumption,+financial+development,+international+trade+and+CO2+emissions+in+Indonesia&author=Shahbaz,+M.&author=Hye,+Q.M.A.&author=Tiwari,+A.K.&author=Leit%C3%A3o,+N.C.&publication_year=2013&journal=Renew.+Sustain.+Energy+Rev.&volume=25&pages=109%E2%80%93121&doi=10.1016/j.rser.2013.04.009
https://doi.org/10.1016/j.rser.2013.04.009
https://scholar.google.com/scholar_lookup?title=Revisiting+the+role+of+financial+development+for+energy-growth-trade+nexus+in+BRICS+economies&author=Ahmed,+K.&publication_year=2017&journal=Energy&volume=128&pages=487%E2%80%93495&doi=10.1016/j.energy.2017.04.055
https://doi.org/10.1016/j.energy.2017.04.055
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

21. Ouyang, Y.; Li, P. On the nexus of financial development, economic growth, and energy
consumption in China: New perspective from a GMM panel VAR approach. Energy Econ.
2018, 71, 238-252. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=On+the+nexus+of+financial+development,+economic+growth,+and+energy+consu
mption+in+China: +New+perspectlve+from+a+GMM+paneI+VAR+approach&author—0uy
ang,+Y.&author=Li,+P.&publication year-2018&§ it 2N P

es=238%E2%80%932528&doi=10.1016/j.eneco.20¥s owered-by- C°°"'e'° ssRef

(https:iidoi.orgi10.1016/j.eneco0.2018.02.015)]

22. Salahuddin, M.; Alam, K.; Ozturk, l.; Sohag, K. The effects of electricity consumption,
economic growth, financial development and foreign direct investment on CO5 emissions in
Kuwait. Renew. Sustain. Energy Rev. 2018, 81, 2002-2010. [Google Scholar

p (https://scholar.google.com/scholar_lookup? )
title=The+effects+of+electricity+consumption,+economic+growth,+financial+developme
nt+and+foreign+direct+investment+on+CO2+emissions+in+Kuwait&author=Salahuddin,
+M.&author=Alam,+K.&author=0zturk,+l.&author=Sohag,+K.&publication_year=2018&jo
urnal=Renew.+Sustain.+Energy+Rev.&volume=81&pages=2002%E2%80%932010&doi=1

0.1016/j.rser.2017.06.009)] [CrossRef (https://doi.org/10.1016/j.rser.2017.06.009)]

Necessary . . , . :
23. Al- muIaI| U.; Lee, J.Y.M. Estimating the impact of the financial development on energy

consumption: Evidence from the GCC (Gulf Cooperation Council) countries. Energy 2013, 60,
Prefergipces [Google Scholar (https://scholar.google.com/scholar_ okup?
title=Estimating+the+impact+of+the+financial+development+on+energy+consumption:+
stafiViflence+from+the+GCC+(Gulf+Cooperation+Council)*countries&author=Al-
mulali,+U.&author=Lee,+J.Y.M.&publication_year=2013&journal=Energy&volume=60&pa
ges=215%E2%80%93221&doi=10.1016/j.energy.2013.07.067)] [CrossRef
MarkGti49//doi.org/10.1016/j.energy.2013.07.067)]

24, Al-mulali, U.; Sab, C.N.B.C. The impact of energy consumption and COQ2 emission on the

S

economic and financial development in 19 selected countries. Renew. gﬁ/gﬁ/@egllsrgy Rev.
2012, 16, 4365-4369. [Google Scholar (https://scholar.google.com/scholar_ Iookup?
title=The+impact+of+energy+consumption+and+CO2+emission+on+thet+economic+and
+financial+development+in+19+selected+countries&author=Al-
mulali,+U.&author=Sab,+C.N.B.C.&publication_year=2012&journal=Renew.+Sustain.+En
ergy+Rev.&volume=16&pages=4365%E2%80%934369&d0i=10.1016/j.rser.2012.05.017)]

[CrossRef (https://doi.org/10.1016/j.rser.2012.05.017)]

25. Furuoka, F. Financial development and energy consumption: Evidence from a heterogeneous
panel of Asian countries. Renew. Sustain. Energy Rev. 2015, 52, 430—-444. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Financial+development+and+energy+consumption:+Evidence+from+a+heterogene
ous+panel+of+Asiant+countries&author=Furuoka,+F.&publication_year=2015&journal=R
enew.+Sustain.+Energy+Rev.&volume=52&pages=430%E2%80%934448&d0i=10.1016/j.rs
er.2015.07.120)] [CrossRef (https://doi.org/10.1016/j.rser.2015.07.120)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=On+the+nexus+of+financial+development,+economic+growth,+and+energy+consumption+in+China:+New+perspective+from+a+GMM+panel+VAR+approach&author=Ouyang,+Y.&author=Li,+P.&publication_year=2018&journal=Energy+Econ.&volume=71&pages=238%E2%80%93252&doi=10.1016/j.eneco.2018.02.015
https://doi.org/10.1016/j.eneco.2018.02.015
https://scholar.google.com/scholar_lookup?title=The+effects+of+electricity+consumption,+economic+growth,+financial+development+and+foreign+direct+investment+on+CO2+emissions+in+Kuwait&author=Salahuddin,+M.&author=Alam,+K.&author=Ozturk,+I.&author=Sohag,+K.&publication_year=2018&journal=Renew.+Sustain.+Energy+Rev.&volume=81&pages=2002%E2%80%932010&doi=10.1016/j.rser.2017.06.009
https://doi.org/10.1016/j.rser.2017.06.009
https://scholar.google.com/scholar_lookup?title=Estimating+the+impact+of+the+financial+development+on+energy+consumption:+Evidence+from+the+GCC+(Gulf+Cooperation+Council)+countries&author=Al-mulali,+U.&author=Lee,+J.Y.M.&publication_year=2013&journal=Energy&volume=60&pages=215%E2%80%93221&doi=10.1016/j.energy.2013.07.067
https://doi.org/10.1016/j.energy.2013.07.067
https://scholar.google.com/scholar_lookup?title=The+impact+of+energy+consumption+and+CO2+emission+on+the+economic+and+financial+development+in+19+selected+countries&author=Al-mulali,+U.&author=Sab,+C.N.B.C.&publication_year=2012&journal=Renew.+Sustain.+Energy+Rev.&volume=16&pages=4365%E2%80%934369&doi=10.1016/j.rser.2012.05.017
https://doi.org/10.1016/j.rser.2012.05.017
https://scholar.google.com/scholar_lookup?title=Financial+development+and+energy+consumption:+Evidence+from+a+heterogeneous+panel+of+Asian+countries&author=Furuoka,+F.&publication_year=2015&journal=Renew.+Sustain.+Energy+Rev.&volume=52&pages=430%E2%80%93444&doi=10.1016/j.rser.2015.07.120
https://doi.org/10.1016/j.rser.2015.07.120
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

26.

27.

428.

AEBIOM European Biomass Association Report. European Energy Issues and the
Development of Bio-Energy Towards 2030. Available online: www.aebiom.org (http://www.ae
biom.org) (accessed on 15 July 2018).

Chang, S.C. Effects of financial developments and income on energy consumption. Int. Rev.
Econ. Financ. 2015, 35, (httl%g /%fvww coo |e o% com/en/vﬁ?&t‘tqlar
(https://scholar.google.com/scholar_lookup? is-behind-powered-by-cookiebot/)
title=Effects+of+financial+developments+and+income+on+energy+consumption&author
=Chang,+S.C.&publication_year=2015&journal=Int.+Rev.+Econ.+Financ.&volume=35&pa
ges=28%E2%80%9344&do0i=10.1016/j.iref.2014.08.011)] [CrossRef
(https://doi.org/10.1016/j.iref.2014.08.011)] [Green Version (https://core.ac.uk/download/p
df/82386056.pdf)]

Islam, F.; Shahbaz, M.; Ahmed, A.U.; Alam, M.M. Financial development and enerdy
consumption nexus in Malaysia: A multivariate time series analysis. Econ. Model. 2013, 30,
435-441. [Google Scholar (https://scholar.google.com/scholar_lookup?
title=Financial+development+and+energy+consumption+nexus+in+Malaysia:+A+multiva
riate+time+series+analysis&author=Islam,+F.&author=Shahbaz,+M.&author=Ahmed,+A.

U.&author=Alam,+M.M.&publication_year=2013&journal=Econ.+Model.&volume=30~vag

Necessar

s—43%%E2%80%93441 &doi=10.1016/j.econmo0d.2012.09.033)] [CrossRef
(https://doi.org/10.1016/j.econmod.2012.09.033)] [Green Version (https://mpra.ub.uni-mue

Prefaiiesvs@le/28403/1/MPRA_paper_28403.pdf)]

29. Alper, A.; Oguz, O. The role of renewable energy consumption in economic growth: Evidence
Stafishicsa symmetric causality. Renew. Sustain. Energy Rev. 2016, 60, 953-959. 3oogle

Scholar (https://scholar.google.com/scholar_lookup?

Martlgé? Ule+roIe+of+renewable+energy+consumptlon+|n+econom|c+growth :+Evid- ~ce+fr

30.

31.

om+at+symmetric+causality&author=Alper,+A.&author=0guz,+0.&publication_year=201
RR.inurnnl:Pnnnw +Suctain +Energy+Rev R.\lnll|mn:RnR.nnnne:QRRO/.I:‘)O/..Rno/..QRQRQ&in

=10.1016/j.rser.2016.01.123)] [CrossRef (https://doi.org/10.1016/j.rser. 2016 01. 123)5]
how detail >

Bildirici, M.E.; Kayikgl, F. Effects of oil production on economic growth in Eurasian countries:
Panel ARDL approach. Energy 2013, 49, 156-161. [Google  Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=Effects+of+oil+production+on+economic+growth+in+Eurasian+countries:+Panel+A
RDL+approach&author=Bildirici,+M.E.&author=Kay%C4%B1k%C3%A7%C4%B1,+F.&pu
blication_year=2013&journal=Energy&volume=49&pages=156%E2%80%93161&doi=10.1
016/j.energy.2012.10.047)] [CrossRef (https://doi.org/10.1016/j.energy.2012.10.047)]

Bildirici, M.E. Relationship between biomass energy and economic growth in transition
countries: Panel ARDL approach. GCB Bio-Energy 2014, 6, 717-726. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=Relationship+between+biomass+energy+and+economic+growth+in+transition+cou
ntries:+Panel+ARDL+approach&author=Bildirici,+M.E.&publication_year=2014&journal=
GCB+Bio-Energy&volume=6&pages=717%E2%80%93726&d0i=10.1111/gcbb.12092)]

Load|nd%%%@c‘“ﬁ%“ge!‘s'@{g(s”gyr‘le’llgaygﬁggf&%%mejguIar/Maln Jjs


http://www.aebiom.org/
https://scholar.google.com/scholar_lookup?title=Effects+of+financial+developments+and+income+on+energy+consumption&author=Chang,+S.C.&publication_year=2015&journal=Int.+Rev.+Econ.+Financ.&volume=35&pages=28%E2%80%9344&doi=10.1016/j.iref.2014.08.011
https://doi.org/10.1016/j.iref.2014.08.011
https://core.ac.uk/download/pdf/82386056.pdf
https://scholar.google.com/scholar_lookup?title=Financial+development+and+energy+consumption+nexus+in+Malaysia:+A+multivariate+time+series+analysis&author=Islam,+F.&author=Shahbaz,+M.&author=Ahmed,+A.U.&author=Alam,+M.M.&publication_year=2013&journal=Econ.+Model.&volume=30&pages=435%E2%80%93441&doi=10.1016/j.econmod.2012.09.033
https://doi.org/10.1016/j.econmod.2012.09.033
https://mpra.ub.uni-muenchen.de/28403/1/MPRA_paper_28403.pdf
https://scholar.google.com/scholar_lookup?title=The+role+of+renewable+energy+consumption+in+economic+growth:+Evidence+from+a+symmetric+causality&author=Alper,+A.&author=Oguz,+O.&publication_year=2016&journal=Renew.+Sustain.+Energy+Rev.&volume=60&pages=953%E2%80%93959&doi=10.1016/j.rser.2016.01.123
https://doi.org/10.1016/j.rser.2016.01.123
https://scholar.google.com/scholar_lookup?title=Effects+of+oil+production+on+economic+growth+in+Eurasian+countries:+Panel+ARDL+approach&author=Bildirici,+M.E.&author=Kay%C4%B1k%C3%A7%C4%B1,+F.&publication_year=2013&journal=Energy&volume=49&pages=156%E2%80%93161&doi=10.1016/j.energy.2012.10.047
https://doi.org/10.1016/j.energy.2012.10.047
https://scholar.google.com/scholar_lookup?title=Relationship+between+biomass+energy+and+economic+growth+in+transition+countries:+Panel+ARDL+approach&author=Bildirici,+M.E.&publication_year=2014&journal=GCB+Bio-Energy&volume=6&pages=717%E2%80%93726&doi=10.1111/gcbb.12092
https://doi.org/10.1111/gcbb.12092
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

32. Bekhet, H.A.; Matar, A.; Yasmin, T. CO, emissions, energy consumption, economic growth,
and financial development in GCC countries: Dynamic simultaneous equation models. Renew.
Sustain. Energy Rev. 2017, 70, 117-132. [Google Scholar
(https:/Ischolar.google.com/scholar_lookup?
title=CO2+emissions,+energy+consumption,+economic+growth, +and+f|nanC|aI+deveIop
ment+in+GCC+countries:+Dynamic+simultane ok : 48 2p
.A.&author=Matar,+A.&author=Yasmin,+T.&pub iehed 'E sRpwvereds hy:Loakd@boLl) +sust
ain.+Energy+Rev.&voiume=70&pages=117%E2%80%93132&d0i=10.1016/j.rser.2016.11.0
89)] [CrossRef (https://doi.org/10.1016/j.rser.2016.11.089)]

33. Johansen, S. Statistical analysis of cointegration vectors. J. Econ. Dyn. Control 1998, 12, 231—
254. [Google Scholar (https://scholar.google.com/scholar_lookup?

p title=Statistical+analysis+of+cointegration+vectors&author=Johansen,+S.&publication,
year=1998&journal=J.+Econ.+Dyn.+Control&volume=12&pages=231%E2%80%93254&do
i=10.1016/0165-1889(88)90041-3)] [CrossRef (https://doi.org/10.1016/0165-1889(88)9004"i -

3)]

34. Johansen, S.; Juselius, K. Maximum likelihood estimation and inference on cointegration—
Nec\évsltsha?‘pl)pllcatlons to the demand for money. Oxf. Bull. Econ. Stat. 1990, 52, 169-210. [Grngle
Scholar (https://scholar.google.com/scholar_loonup?
title=Maximum+likelihood+estimation+and+inference+on+cointegration%E2%80%94Wit
Prefargmsisations+to+the+demand+for+rmoney&author=Johansen,+S.&author=Jus uJs,+K.
&publication_year=1990&journal=0xf.+Bull.+Econ.+Stat.&volume=52&pages=169%E2%
statltpd3210&doi=10.1111/j.1468-0084.1990.mp52002003.x)] [¢ »ssRef

(https://doi.org/10.1111/j.1468-0084.1990.mp52002003.x)]

ﬁaﬁ(ﬁﬂ;aﬂ, M.H.; Shin, Y. Autoregressive Distributed Lag Modelling Approach to Coir’~gration
Analysis; DAE Working Paper Series No. 9514; Department of Applied Economics, University
of Cambridge: Cambridge, UK, 1995, [Google Scholar
(https:/Ischolar.google.com/scholar_lookup? .
. . L . .Show details >
title=Autoregressive+Distributed+Lag+Modelling+Approach+to+Cointegration+Analysis

&author=Pesaran,+M.H.&author=Shin,+Y.&publication_year=1995)]

36. Sulaiman, C.; Abdul-Rahim, A.S. Population Growth and CO2 Emission in Nigeria: A Recursive
ARDL Approach. SAGE Opens 2018, 2, 1-14. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Population+Growth+and+CO2+Emission+in+Nigeria:+A+Recursive+ARDL+Approa
ch&author=Sulaiman,+C.&author=Abdul-
Rahim,+A.S.&publication_year=2018&journal=SAGE+Opens&volume=2&pages=1%E2%
80%9314&d0i=10.1177/2158244018765916)] [CrossRef
(https://doi.org/10.1177/2158244018765916)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=CO2+emissions,+energy+consumption,+economic+growth,+and+financial+development+in+GCC+countries:+Dynamic+simultaneous+equation+models&author=Bekhet,+H.A.&author=Matar,+A.&author=Yasmin,+T.&publication_year=2017&journal=Renew.+Sustain.+Energy+Rev.&volume=70&pages=117%E2%80%93132&doi=10.1016/j.rser.2016.11.089
https://doi.org/10.1016/j.rser.2016.11.089
https://scholar.google.com/scholar_lookup?title=Statistical+analysis+of+cointegration+vectors&author=Johansen,+S.&publication_year=1998&journal=J.+Econ.+Dyn.+Control&volume=12&pages=231%E2%80%93254&doi=10.1016/0165-1889(88)90041-3
https://doi.org/10.1016/0165-1889(88)90041-3
https://scholar.google.com/scholar_lookup?title=Maximum+likelihood+estimation+and+inference+on+cointegration%E2%80%94With+applications+to+the+demand+for+money&author=Johansen,+S.&author=Juselius,+K.&publication_year=1990&journal=Oxf.+Bull.+Econ.+Stat.&volume=52&pages=169%E2%80%93210&doi=10.1111/j.1468-0084.1990.mp52002003.x
https://doi.org/10.1111/j.1468-0084.1990.mp52002003.x
https://scholar.google.com/scholar_lookup?title=Autoregressive+Distributed+Lag+Modelling+Approach+to+Cointegration+Analysis&author=Pesaran,+M.H.&author=Shin,+Y.&publication_year=1995
https://scholar.google.com/scholar_lookup?title=Population+Growth+and+CO2+Emission+in+Nigeria:+A+Recursive+ARDL+Approach&author=Sulaiman,+C.&author=Abdul-Rahim,+A.S.&publication_year=2018&journal=SAGE+Opens&volume=2&pages=1%E2%80%9314&doi=10.1177/2158244018765916
https://doi.org/10.1177/2158244018765916
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

37.

38.

39.

Sulaiman, C.; Bala, U.; Tijani, B.A.; Ibrahim Waziri, S.1.; Maji, |.K. Human Capital, Technology,
and Economic Growth: Evidence from Nigeria. SAGE Open 2015, 5, 1-10. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Human+Capital,+Technology,+and+Economic+Growth:+Evidence+from+Nigeria&au
thor=Sulaiman,+C.&author=Bala,+U.&author=Tijani,+B.A. &author—lbrah|m+WaZ|r| +S.1.&
author=Maji,+l.K.&publication_year=2015&journdf=g A g ‘

2%80%93108&d0i=10.1177/2158244015615166)] 1S -behind- P°We’ed bVM)OSSRef
(nttps.lldm.orgn 0.1177i21582440156151 bb)]

Sheng, P.; Guo, X. The Long-run and Short-run Impacts of Urbanization on Carbon Dioxide
Emissions. Econ. Model. 2016, 53, 208-215. [Google Scholar
(https://scholar.google.com/scholar_lookup?title=The+Long-run+and+Short-
run+impacts+of+Urbanization+on+Carbon+Dioxide+Emissions&author=Sheng,+P.&autl
or=Guo,+X.&publication_year=2016&journal=Econ.+Model.&volume=53&pages=208%I:2
%80%93215&d0i=10.1016/j.econmod.2015.12.006)] [CrossRef
(https://doi.org/10.1016/j.econmod.2015.12.006)]

Narayan, P.K. Reformulating Critical Values for the Bounds F-Statistics Approach to
Cointegration: An Application to the Tourism Demand Model for Fiji; Department of Econrmics

Necessary

Discussion Papers No. 02/04; Monash University: Melbourne, Australia, 2004. [Guogle
Scholar (https://scholar.google.com/scholar_lookup?

PrefifeeReformulating+Critical+Values+for+the+Bounds+F-

Statistics+Approach+to+Cointegration:+An+Application+to+the+Tourism+Demand+Mod

stafibfeLtFiji&author=Narayan,+P.K.&publication_year=2004)]

40. Aristei, D.; Martelli, D. Sovereign bond yield spreads and market sentiment and expectations:
Maﬁz@l‘?%’al evidence from Euro area countries. J. Econ. Bus. 2014, 76, 55-84. [Google ~cholar

41.

(https://scholar.google.com/scholar_lookup?
fifln:gn\mrnign-l-hnnrl-l-uinld-l-enrnnrle-l-anrl+markn++enn+imnnf+and+nv
ical+evidence+from+Euro+area+countries&author=Aristei,+D. &authoS
ication_year=2014&journal=J.+Econ.+Bus.&volume=76&pages=55%E29
0.1016/j.jeconbus.2014.08.001)] [CrossRef
(https://doi.org/10.1016/j.jeconbus.2014.08.001)]

Narayan, P.K.; Narayan, S. Estimating income and price elasticities of imports for Fiji in a
cointegration framework. Econ. Model. 2005, 22, 423-438. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Estimating+income+and+price+elasticities+of+imports+for+Fiji+in+a+cointegration
+framework&author=Narayan,+P.K.&author=Narayan,+S.&publication_year=2005&journ
al=Econ.+Model.&volume=22&pages=423%E2%80%934388&d0i=10.1016/j.econmod.2004.
06.004)] [CrossRef (https://doi.org/10.1016/j.econmod.2004.06.004)]

Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js


https://scholar.google.com/scholar_lookup?title=Human+Capital,+Technology,+and+Economic+Growth:+Evidence+from+Nigeria&author=Sulaiman,+C.&author=Bala,+U.&author=Tijani,+B.A.&author=Ibrahim+Waziri,+S.I.&author=Maji,+I.K.&publication_year=2015&journal=SAGE+Open&volume=5&pages=1%E2%80%9310&doi=10.1177/2158244015615166
https://doi.org/10.1177/2158244015615166
https://scholar.google.com/scholar_lookup?title=The+Long-run+and+Short-run+Impacts+of+Urbanization+on+Carbon+Dioxide+Emissions&author=Sheng,+P.&author=Guo,+X.&publication_year=2016&journal=Econ.+Model.&volume=53&pages=208%E2%80%93215&doi=10.1016/j.econmod.2015.12.006
https://doi.org/10.1016/j.econmod.2015.12.006
https://scholar.google.com/scholar_lookup?title=Reformulating+Critical+Values+for+the+Bounds+F-Statistics+Approach+to+Cointegration:+An+Application+to+the+Tourism+Demand+Model+for+Fiji&author=Narayan,+P.K.&publication_year=2004
https://scholar.google.com/scholar_lookup?title=Sovereign+bond+yield+spreads+and+market+sentiment+and+expectations:+Empirical+evidence+from+Euro+area+countries&author=Aristei,+D.&author=Martelli,+D.&publication_year=2014&journal=J.+Econ.+Bus.&volume=76&pages=55%E2%80%9384&doi=10.1016/j.jeconbus.2014.08.001
https://doi.org/10.1016/j.jeconbus.2014.08.001
https://scholar.google.com/scholar_lookup?title=Estimating+income+and+price+elasticities+of+imports+for+Fiji+in+a+cointegration+framework&author=Narayan,+P.K.&author=Narayan,+S.&publication_year=2005&journal=Econ.+Model.&volume=22&pages=423%E2%80%93438&doi=10.1016/j.econmod.2004.06.004
https://doi.org/10.1016/j.econmod.2004.06.004
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

42. Svirydzenka, K.; Brooks, P.K. Infroducing a New Broad-Based Index of Financial Development,
WP/16/5 IMF Working Paper; International Monetary Fund: Washington, DC, USA, 2016.
[Google Scholar (https://scholar.google.com/scholar_lookup?
title=Introducing+a+New+Broad-

Based+Index+of+Financial+Development&author=Svirydzenka,+K.&author=Brooks,+P.K
.&publication_year=2016)] (https://www.cookiebot.com/en/what-

~ is-behind-powered-by-cookiebot/)
43. Evans, A.; Strezov, V.; Evans, T.J. Sustainability considerations for electricity generation from

biomass. Renew. Sustain. Energy Rev. 2010, 14, 1419-1427. [Google Scholar
(https://scholar.google.com/scholar_lookup?
title=Sustainability+considerations+for+electricity+generation+from+biomass&author=E
vans,+A.&author=Strezov,+V.&author=Evans,+T.J.&publication_year=2010&journal=Ren

p ew.+Sustain.+Energy+Rev.&volume=14&pages=1419%E2%80%931427&doi=10.1016/j.rs,
er.2010.01.010)] [CrossRef (https://doi.org/10.1016/j.rser.2010.01.010)]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (htt

p:/Iﬁa%aetg\ég%?mmons.orgllicenseslbyl4.0/ (http://creativecommons.org/licenses/by/4.0/)).

Share and Cite
Preferences

8 (mailto:?
&sgp;gg;ﬁlégom%zomDPI%3A%20%22FinanciaI%20Deve|opment%20and%20Bioenerg}""~20Co
nsumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-
Regressive%20Distributed%20Lag%20Bound%20Approach"&body=https://www.mdpi.com/418
306“/9§K%UH%OAFinanciaI%20Development%ZOand%ZOBioenergy%ZOConsumption%..,m%20
the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-
Regressive%20Distributed%20Lag%20Bound%20Approach%0A%0AAbstract%3A%20This%20
paper%20investigates%20the%20relationship%20between%20financial%2®dwQ|8ptaéAtYs20an
d%20bio-
energy%20consumption%20in%20the%20European%20Union%20%28EU28%29%20countries
%20for%20the%20period%20from%201990%20t0%202013%20through%20the%20panel%20aut
oregressive%20distributed%201ag%20%28ARDL%29%20approach%20and%20causality%20an
alysis.%20The%20empirical%20results%20show%20that%20financial%20development%20sho
ws%20a%20significant%20positive%20impact%2C%20at%20a%201%25%20statistical%20level
%2C%200n%20bio-
energy%20consumption%20for%20the%20EU28%20during%20the%20studied%20period.%20I
n%20developing%20countries%2C%20the%20financial%20market%20indicator%20affects %20
bio-
energy%20consumption%20outgrowth%20positively%20and%20significantly%20at%20a%201
%25%20statistical%20level.%20For%20developed%20countries%2C%20there%20is%20a%20p
ositive%20influence%200f%20financial%20institutions%20and%20financial%20market%20indi

ca&%@%%‘a&yggamﬁHTML-CSS/fonts/Gyre-PageIIa/Monospace/ReguIar/Main.js


https://scholar.google.com/scholar_lookup?title=Introducing+a+New+Broad-Based+Index+of+Financial+Development&author=Svirydzenka,+K.&author=Brooks,+P.K.&publication_year=2016
https://scholar.google.com/scholar_lookup?title=Sustainability+considerations+for+electricity+generation+from+biomass&author=Evans,+A.&author=Strezov,+V.&author=Evans,+T.J.&publication_year=2010&journal=Renew.+Sustain.+Energy+Rev.&volume=14&pages=1419%E2%80%931427&doi=10.1016/j.rser.2010.01.010
https://doi.org/10.1016/j.rser.2010.01.010
http://creativecommons.org/licenses/by/4.0/
mailto:?&subject=From%20MDPI%3A%20%22Financial%20Development%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-Regressive%20Distributed%20Lag%20Bound%20Approach%22&body=https://www.mdpi.com/418300%3A%0A%0AFinancial%20Development%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-Regressive%20Distributed%20Lag%20Bound%20Approach%0A%0AAbstract%3A%20This%20paper%20investigates%20the%20relationship%20between%20financial%20development%20and%20bio-energy%20consumption%20in%20the%20European%20Union%20%28EU28%29%20countries%20for%20the%20period%20from%201990%20to%202013%20through%20the%20panel%20autoregressive%20distributed%20lag%20%28ARDL%29%20approach%20and%20causality%20analysis.%20The%20empirical%20results%20show%20that%20financial%20development%20shows%20a%20significant%20positive%20impact%2C%20at%20a%201%25%20statistical%20level%2C%20on%20bio-energy%20consumption%20for%20the%20EU28%20during%20the%20studied%20period.%20In%20developing%20countries%2C%20the%20financial%20market%20indicator%20affects%20bio-energy%20consumption%20outgrowth%20positively%20and%20significantly%20at%20a%201%25%20statistical%20level.%20For%20developed%20countries%2C%20there%20is%20a%20positive%20influence%20of%20financial%20institutions%20and%20financial%20market%20indicators%20on%20bio-energy%20consumption%20growth%20at%20the%201%25%20and%2010%25%20levels%2C%20respectively.%20The%20study%20concludes%20that%20there%20is%20a%20significant%20relationship%20between%20the%20consumption%20of%20bio-energy%20and%20financial%20development%20factors.%20The%20study%20provides%20recommendations%20that%20are%20useful%20when%20formulating%20policy%20related%20to%20energy%20consumption%20and%20the%20promotion%20of%20bio-energy%20consumption.%20Financial%20development%20and%20economic%20outgrowth%20show%20a%20significant%20influence%20on%20the%20outgrowth%20of[...]
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

energy%20consumption%20growth%20at%20the%201%25%20and%2010%25%20levels%2C%
20respectively.%20The%20study%20concludes%20that%20there%20is%20a%20significant%2
Orelationship%20between%20the%20consumption%200f%20bio-
energy%20and%20financial%20development%20factors.%20The%20study%20provides%20rec
ommendations%20that%20are%20useful%20when%20formulating%20policy%20related%20to
%20energy%20consumptlon%20and%20the%20prom¢hm&2mm4ebot com/en/what-
energy%20consumption.%20Financial%20developmeigehing elobYsBoRake

20show%20a%20significant%20influence%200n%20the%20outgrowth%200f]...])
(https://twitter.com/intent/tweet?
text=Financial+Development+and+Bioenergy+Consumption+in+the+EU28+Region%3A+Eviden
ce+from+Panel+Auto-
Relgresswe+D|str|buted+Lag+Bound+Approach&hashtags-mdplresources&urI https%3A%2F

%‘ZFwww mdpi.com%2F418300&via=resources_mdpi) M(
http://www.linkedin.com/shareArticle?

mini=true&url=https%3A%2F %2Fwww.mdpi.com%2F418300&title=Financial%20Development
%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%
20from%20Panel%20Auto-
ReYreigar¥20Distributed%20Lag%20Bound%20Approach%26source%3Dhttps%3A%2F .F
www.mdpi.com%26summary%3DThis%20paper%20investigates%20the%20relationship%20be
twestesQfipancial%20development%20and%20bio-
energy%20consumption%20in%20the%20European%20Union%20%28EU28%29%20countries
%20for%20the%20period%20from%201990%20to%202013%20through°/020the%20panel°/020aut
oregresswe A;20d|str|buted%20Iag%20%28ARDL%29%20approach%20and%20causa||t, /620%5

B...%5D) 'i (https://www.facebook.com/sharer.php?u=https://www.mdpi.com/418300)

arketing
@vzhttp Ilwww reddit.com/submit?url=https://www.mdpi.com/418300)
(http://www.mendeley.com/import/?url=https://www.mdpi.com/418300)

MDPI and ACS Style Show details >
Alsaleh, M.; Abdul-Rahim, A.S. Financial Development and Bioenergy Consumption in the EU28
Region: Evidence from Panel Auto-Regressive Distributed Lag Bound Approach. Resources 2019, 8,
44 https://doi.org/10.3390/resources8010044

AMA Style

Alsaleh M, Abdul-Rahim AS. Financial Development and Bioenergy Consumption in the EU28
Region: Evidence from Panel Auto-Regressive Distributed Lag Bound Approach. Resources. 2019;
8(1):44. https://doi.org/10.3390/resources8010044

Chicago/Turabian Style

Alsaleh, Mohd, and A. S. Abdul-Rahim. 2019. "Financial Development and Bioenergy Consumption in
the EU28 Region: Evidence from Panel Auto-Regressive Distributed Lag Bound Approach"
Resources 8, no. 1: 44. https://doi.org/10.3390/resources8010044

Note that from the first issue of 2016, this journal uses article numbers instead of page
Loadingrivativex|Gasttartie MdERsilorirereoHttp s Y wewwweaftipiladtrifabout/announcements/784).


mailto:?&subject=From%20MDPI%3A%20%22Financial%20Development%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-Regressive%20Distributed%20Lag%20Bound%20Approach%22&body=https://www.mdpi.com/418300%3A%0A%0AFinancial%20Development%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-Regressive%20Distributed%20Lag%20Bound%20Approach%0A%0AAbstract%3A%20This%20paper%20investigates%20the%20relationship%20between%20financial%20development%20and%20bio-energy%20consumption%20in%20the%20European%20Union%20%28EU28%29%20countries%20for%20the%20period%20from%201990%20to%202013%20through%20the%20panel%20autoregressive%20distributed%20lag%20%28ARDL%29%20approach%20and%20causality%20analysis.%20The%20empirical%20results%20show%20that%20financial%20development%20shows%20a%20significant%20positive%20impact%2C%20at%20a%201%25%20statistical%20level%2C%20on%20bio-energy%20consumption%20for%20the%20EU28%20during%20the%20studied%20period.%20In%20developing%20countries%2C%20the%20financial%20market%20indicator%20affects%20bio-energy%20consumption%20outgrowth%20positively%20and%20significantly%20at%20a%201%25%20statistical%20level.%20For%20developed%20countries%2C%20there%20is%20a%20positive%20influence%20of%20financial%20institutions%20and%20financial%20market%20indicators%20on%20bio-energy%20consumption%20growth%20at%20the%201%25%20and%2010%25%20levels%2C%20respectively.%20The%20study%20concludes%20that%20there%20is%20a%20significant%20relationship%20between%20the%20consumption%20of%20bio-energy%20and%20financial%20development%20factors.%20The%20study%20provides%20recommendations%20that%20are%20useful%20when%20formulating%20policy%20related%20to%20energy%20consumption%20and%20the%20promotion%20of%20bio-energy%20consumption.%20Financial%20development%20and%20economic%20outgrowth%20show%20a%20significant%20influence%20on%20the%20outgrowth%20of[...]
https://twitter.com/intent/tweet?text=Financial+Development+and+Bioenergy+Consumption+in+the+EU28+Region%3A+Evidence+from+Panel+Auto-Regressive+Distributed+Lag+Bound+Approach&hashtags=mdpiresources&url=https%3A%2F%2Fwww.mdpi.com%2F418300&via=resources_mdpi
http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.mdpi.com%2F418300&title=Financial%20Development%20and%20Bioenergy%20Consumption%20in%20the%20EU28%20Region%3A%20Evidence%20from%20Panel%20Auto-Regressive%20Distributed%20Lag%20Bound%20Approach%26source%3Dhttps%3A%2F%2Fwww.mdpi.com%26summary%3DThis%20paper%20investigates%20the%20relationship%20between%20financial%20development%20and%20bio-energy%20consumption%20in%20the%20European%20Union%20%28EU28%29%20countries%20for%20the%20period%20from%201990%20to%202013%20through%20the%20panel%20autoregressive%20distributed%20lag%20%28ARDL%29%20approach%20and%20causality%20%5B...%5D
https://www.facebook.com/sharer.php?u=https://www.mdpi.com/418300
javascript:void(0);
http://www.reddit.com/submit?url=https://www.mdpi.com/418300
http://www.mendeley.com/import/?url=https://www.mdpi.com/418300
https://www.mdpi.com/about/announcements/784
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

Article Metrics

Citations
Crossref Scopus Web of Gooﬂ‘%tps://www.cookiebot.com/en/what-
Science Schqlapehind-powered-by-cookiebot/)
33 30 (https:/A
partnerID=HzOx [click to vie

GWVersion=2&Regressive+Dist

Article Access Statistics

Article access statistics

5k

4k
Necessary

3k

Preferences
2k

Statistics
1k

o«Marketing

76 <6 6 76 <6 S) 75 <5 g
4 4 A ) ) %, ) )

a el

Article Views Show details >

For more information on the journal statistics, click here (/journal/resources/stats).

Multiple requests from the same IP address are counted as one view.

Resources (/journal/resources), EISSN 2079-9276, Published by MDPI

RSS (/rss/journal/resources) Content Alert (/journal/resources/toc-alert)

Further Information

Article Processing Charges (/apc)

Pay an Invoice (/about/payment)

Open Access Policy (/openaccess)
Contact MDPI (/about/contact)

Jobs at MDPI (https://careers.mdpi.com)
Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js



https://www.mdpi.com/apc
https://www.mdpi.com/about/payment
https://www.mdpi.com/openaccess
https://www.mdpi.com/about/contact
https://careers.mdpi.com/
https://www.mdpi.com/journal/resources
https://www.mdpi.com/rss/journal/resources
https://www.mdpi.com/journal/resources/toc-alert
https://www.scopus.com/inward/citedby.uri?partnerID=HzOxMe3b&scp=85071744751&origin=inward
https://www.webofscience.com/api/gateway?GWVersion=2&SrcApp=PARTNER_APP&SrcAuth=LinksAMR&KeyUT=WOS:000464076700002&DestLinkType=FullRecord&DestApp=ALL_WOS&UsrCustomerID=7e717b028bc90856e7c55c7029afc773
https://scholar.google.com/scholar_lookup?title=Financial+Development+and+Bioenergy+Consumption+in+the+EU28+Region%3A+Evidence+from+Panel+Auto-Regressive+Distributed+Lag+Bound+Approach&volume=8&doi=10.3390%2Fresources8010044&journal=Resources&publication_year=2019&author=Mohd+Alsaleh&author=A.+S.+Abdul-Rahim
https://www.mdpi.com/journal/resources/stats
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

Guidelines

For Authors (/authors)

For Reviewers (/reviewers)

For Editors (/editors)

(https://www.cookiebot.com/en/what-

For Librarians (/librarians)

is-behind-powered-by-cookiebot/)

For Publishers (/publishina_services)

For Societies (/societies)

For Conference Organizers (/conference_organizers)
MDPI Initiatives

Sciforum (https://sciforum.net)
VIDPI Books (https://www.mdpi.com/books)

Preprints.org_(https://www.preprints.org)

Scilit (https://www.scilit.net)

SciProfiles (https://sciprofiles.com?
utm_source=mpdi.com&utm_medium=bottom_menu&utm_campaign=initiative)

Ebycisisedia (https://encyclopedia.pub)
JAMS (https://jams.pub)

Piscogdings Series (/about/proceedings)

FdlpNittics
LinkedIn (https://www.linkedin.com/company/mdpi)

anebgogi‘https://www.facebook.com/MDPIOpenAccessPuinshing)
Twitter (https://twitter.com/MDPIOpenAccess)

Show details >

Subscribe to receive issue release
notifications and newsletters from
MDPI journals

Select options

Subscribe

© 1996-2024 MDPI (Basel, Switzerland) unless otherwise stated

Disclaimer Terms and Conditions (/about/terms-and-conditions)

Privacy Policy (/about/privacy)
Loading [MathJax]/jax/output/HTML-CSS/fonts/Gyre-Pagella/Monospace/Regular/Main.js



https://www.mdpi.com/authors
https://www.mdpi.com/reviewers
https://www.mdpi.com/editors
https://www.mdpi.com/librarians
https://www.mdpi.com/publishing_services
https://www.mdpi.com/societies
https://www.mdpi.com/conference_organizers
https://sciforum.net/
https://www.mdpi.com/books
https://www.preprints.org/
https://www.scilit.net/
https://sciprofiles.com/?utm_source=mpdi.com&utm_medium=bottom_menu&utm_campaign=initiative
https://encyclopedia.pub/
https://jams.pub/
https://www.mdpi.com/about/proceedings
https://www.linkedin.com/company/mdpi
https://www.facebook.com/MDPIOpenAccessPublishing
https://twitter.com/MDPIOpenAccess
https://www.mdpi.com/about/terms-and-conditions
https://www.mdpi.com/about/privacy
https://www.cookiebot.com/en/what-is-behind-powered-by-cookiebot/

