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ABSTRACT

Given that the travel sector is both a supplier of electricity and a global contributor to the release of
greenhouse gases, there is an immediate need for environmentally friendly solutions. The potential
of liquid biofuels which include bioethanol, biodiesel, and bio-jet fuels to reduce environmental
impact on China's public transportation system is explored in this paper. With the economy of
China expanding quickly and its dependency on fossil fuels being heavily questioned, this research
examines the possible benefits of biodiesel to mitigate climate change, boost energy accessibility,
and promote equitable growth. Data gathered from 864 responders was analysed statistically using
SPSS. The accuracy of measurements and scales was verified using factor analysis. There is a
statistically significant correlation between transportation habits and environmentally conscious
electrical approaches, according to the data. Biodiesel offers the opportunity to lessen the impact
of global warming in poor countries by decreasing emissions of greenhouse gases and substituting
fossil fuels. Using biofuels presents a lot of drawbacks, like rivalry for scarce supplies, higher
production costs, and technological difficulties. If technologies and regulations were to improve,
expansion might happen more quickly. A responsible transportation system may be accomplished
by enhancing regulations, creating new technology, and creating first-rate facilities, as highlighted
in the paper. The study indicates that increasing funding for biofuel production would aid China's
shift to clean energy and sustainability. These proposals enrich the discussion on green energy. A
sustainable future and progress towards international warming targets may be within reach
because of innovations in liquid biofuels, they suggest.
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INTRODUCTION

The transport industry now uses 29% of the global power supply since it has developed quickly and
is an important part of the energy market. Many individuals are concerned about air quality and
carbon dioxide emissions since the transportindustry utilises a lot of oil and gas. Because the globe
is sovolatile when it comes toits safety and the economic value of fossil resources, both developed
and developing nations are looking for solutions that are durable and long-lasting. Liquid biofuels

31 | Prestieesci Research Review



Prestieesci Research Review

like methanol, organic diesel, and bio petrol are seen as better since they refrain from producing
carbon dioxide or many other pollutants. They also have a bigger impact on the long-term viability
of transportation. In 2020, biofuels that are liquid made up 4% of the total fuel used in cars. This
number will keep going up (Das & Gundimeda, 2022). In 2014, transport made up fourteen percent
(14%) of global emissions, making it the fourth most environmentally damaging sector. The effects
of large vehicles on the atmosphere and airborne contaminants have lately emerged as a significant
issue, mainly due to the rise in carbon dioxide emissions that have contributed to climate change.
It is posited that a significant reduction in pollution from the transport sector would substantially
mitigate acid rain as well as global warming. Almost all renewable energy used by the transport
industry now derives from fossil fuels. Hydrogen-powered hydrogen cells and solar energy are
alternative fuels proposed to mitigate the significant environmental consequences of fossil fuel
use. Researchers and politicians are evaluating biofuel as a viable alternative to petrol, with the
hope of reducing air pollution (Khan et al., 2021).

BACKGROUND OF THE STUDY

Since 2008, China's green economy has had an enormous impact on the country's green economic
development, transport networks, and renewable energy. Recognising the negative effects of
climate change and the depletion of finite fossil fuel supplies, Chinese governments as well as
politicians have been compelled to look for alternate solutions. There has been tremendous
progress in China's renewable energy and transportation infrastructure over the last few years. In
addition to being ranked first in population, China also ranks first in carbon dioxide production.
Anybody may get valuable insights into the potential advantages and drawbacks of fostering green
economic development by looking at the Chinese setting. Renewable energy is quickly becoming
China's speciality. The country's main energy sources have been organic matter, solar power that
is generated by water, and wind turbines. The efforts to increase the use of renewable energy
sources are getting support from different government initiatives, including pass-through fees,
grants, and legislative frameworks (Li & aghizadeh-Hesary, 2022). China has minimised its
environmental impact and improved its economic opportunities via the adoption of renewable
energy sources. The growth of clean energy sources has led to further enhanced China's energy
security. This allowed the nation to expand its source of energy and lessenits reliance on petroleum
imports. The Chinese authorities have recognised the significance of sustainable transport
facilities and promote the use of different means of transport. It feels great to see that more
Chinese people are choosing to use electric vehicles (Ding & Liu, 2023).

PURPOSE OF THE RESEARCH

The study's overarching objective is to investigate the potential positive and environmentally
beneficial effects of liquid biofuels on China's transportation infrastructure. Many environmental
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problems have arisen in China because of the country's fast economic growth and reliance on
traditional fossil fuels. A great deal of carbon dioxide and other air pollutants are also released by
it. The major purpose of this project is to investigate the potential benefits of liquid biofuels such as
methanol and biofuels for the automotive industry in terms of reducing carbon emissions, boosting
energy security, and promoting sustainable development. The study's fundamental aims are to
assess biomass fuel manufacturing and use in China as it is now, identify legal, economic, and
scientific hurdles to broad adoption, and analyse the positive aspects and drawbacks of extensive
deployments in terms of viability. The research intends to provide light on the way that liquid
biofuels might function as a feasible alternative for traditional petrol and diesel through looking at
China's distinct social and financial environment, energy laws, agricultural methods, and
technological innovation. The study's primary purpose is to give policymakers, business
executives, and organisations practical information and policy suggestions that highlight biofuels'
possibilities as an alternative to fossil fuels. The ultimate objective is to communicate the Chinese
viewpoint and experiences learnt with the objective of bringing value to the global discussion about
alternative energy. Therefore, the country may grow closer to a sustainable and ecologically friendly
transportation infrastructure. The study's conclusions could assist in guiding subsequent studies,
financial investments, and governmental initiatives towards China's environmental and
independence from electricity objectives.

LITERATURE REVIEW

Energy and transportare interdependent, butthey are also extremely distinct from one another and,
attimes, even at odds with one another. When people speak about ecological road transport, they
are essentially referring to a method of transport that satisfies the natural and sufficient mobility
needs of society without negatively impacting the environment, economy, society, or resources.
Furthermore, they argue that it should achieve harmonious integration with other societal and
economic sectors. Time, resource availability, and environmental constraints all play a role in how
different areas' road transport networks perform. To achieve sustainable road travel, most of
China's large cities should prioritise developing public transit. So, to minimise the costs to the
community, the economy, the surroundings, and the available resources, green road transport
efficiently meets the energy demands of an ecologically friendly road transport system. Since
energy is one of the most basic resource constraints for road transport and many social sectors, it
keeps popping up in discussions about resource scarcity. To reduce the overall social, economic,
ecological, and material costs associated with meeting energy consumption demands, a green
highway energy system should actively coordinate and improve transportation-related activities
across society, rather than merely supplying enough energy to meet the renewable energy needs of
the road transit sector (Das & Gundimeda, 2022). Biofuels will likely be able to sidestep the typical
obstacles. Many are expecting that they will help the transportation sector reduce its reliance on
oil and its emissions of climate gases. Also, the current transportation infrastructure can be easily
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adapted to accommodate biofuels. Biofuels are gaining traction in several nations. Several gas
stations across the globe now provide modest volumes of bioethanol-based combinations, such
as 10% bioethanol in regular petrol, due to their outstanding integration with both components.
Many nations are now blending biodiesel with normal diesel (Dahlgren, 2022). Biofuels have the
potentialto reduce greenhouse gas emissions while also generating large amounts of electricity. In
several nations, biofuel production has received financial backing from governments. Biofuels may
help boost rural development and energy availability in developing nations, which is good news for
farmers looking to supplement their income. A lot of money has gone into manufacturing and
technical advancement in this sector. There has been a meteoric rise in the number of scholarly
articles on biofuels (Ebadian et al., 2020).

RESEARCH QUESTIONS

How does transportation impact liquid biofuels? How do liquid biofuels influence sustainable
energy?

RESEARCH METHODOLOGY

Research Design: This study adopted a quantitative method to conduct the investigation. An
analysis of the data was carried out using SPSS version 25. The demographic data was made easier
using descriptive statistics. Researchers calculated odds ratios (OR) with a confidence interval (Cl)
of 95% to ascertain the strength and pattern of the relationships. Results were regarded as
extremely significant when the p-value was less than 0.05. For thorough statistical evaluation and
methodical evaluations of findings from surveys, statistical techniques were preferable.

Sampling: A selected group at random was used to ensure that the results were representative of
the study's entire population. The Rao-soft method states that a minimum of 857 participants is
required for aviable sample. Nine hundred forty-eight surveys went out. The result does notinclude
31 out of 895 responses due to a lack of sufficient information. Consequently, the total sample size
was 864 responses that were correct.

Data and Measurement: The study ensured that all members of the public had a comparable
opportunity of taking part by using a random selection strategy to determine respondents. Datawas
obtained via surveys that included two parts: (A) basic demographics and (B) variables relevant to
digital and conventional channels assessed via a 5-point Likert scale. The database was
supplemented with information culled from additional sources, such as the internet.

Statistical Software: Applying SPSS 25 and MS-Excel, the researchers conducted the statistical
analysis.
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Statistical Tools: Using the descriptive analysis approach, the essential characteristics of the data
were recognised. The reliability and consistency of the measuring scales were examined using
factor analysis.

CONCEPTUAL FRAMEWORK
LIQUID SUSTAINABLE
TRANSPORTATION BIOFUELS ENERGY
H1 H2
RESULT

Factor Analysis: Factor analysis (FA) may utilise an approach to verify the fundamental basis of a
set of measuring items. A common misunderstanding is that hidden factors directly affect the
results of the obvious ones. A framework-oriented approach is precision analysis (FA). An essential
objective of this undertaking is to establish the relationship between observable events, their
causes, and measurement mistakes. If the data lends itself to factor assessment, the Kaiser-
Meyer-Olkin (KMO) methodology might demonstrate it. The investigators confirm that each
component of the model has an adequate sample size to ensure that the overall sample size is
sufficient. Results show that several of the components have a common variance. Data with fewer
numbers provides better results when using factor approximation. The KMO procedure returns a
value between 0 and 1. Testing will be required if the KMO value falls between 0.8 and 1.

With a KMO below 0.6, researcher have discovered insufficient sampling and must move promptly
to correct the issue. One ought to enquire about the general agreement among authors; hence, 0.5
is often selected, and the normal range of values is 0.5 to 0.6. When the percentage of total
connections comprising, partial encounters reach a statistically significant level, the KMO score
approaches close to zero. Important relationships make assessing components much more
difficult. The frequency span is 0.050 to 0.059. ¢ 0.60 - 0.69 is enough

Median ratings frequently fluctuate between 0.70 and 0.79. The standard range for the value of
points is 0.80 to 0.89. A very rare event takes place within a range of 0.90 to 1.00.
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Table 1. Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test.

EKMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. | 895

Bartlett's Test of Sphericity Approx. Chi-Square 3252968

df 190

Sig. 000

The results of Bartlett's sphericity test demonstrated a significant association among the matrix
configurations. A Kaiser-Meyer-Olkin metric for sample adequacy of 0.895 was successfully
achieved. The researchers obtained a p-value of 0.00 using Bartlett's sphericity test. Bartlett's
sphericity analysis proved the errors of the connection matrix.

INDEPENDENT VARIABLE

Transportation: Society reaps financial rewards from massive spending on transportation
infrastructure, and this sector has been essential in fostering the expansion of international trade.
It needs to happen to redefine transport governance for the purpose of identifying the primary
obstacles to executing major policy changes and dealing with the flaws of fragmented governance
structures. Within this framework, researcher provide complete approaches that integrate ideas of
specialisation expansion and transition management to promote technological advancement,
novel methods of transportation, and e-commerce (Bruton, 2021). Decreased carbon emissions
and increased conservation of energy are now global challenges that everyone must confront.
Electric scooters and petrol motorcycles will be regulated by rigorous government rules, financing
schemes and new motorcycle certificate issuing and regulation as part of China's zero-carbon
economy and green transportation policy. A multifaceted and constantly shifting system is the
result of the interplay of all these parts, which impacts not just the laws but also everyone’s current
way of life. The establishment of rules for China, which are going to affect the lives of thousands of
people, begins with exercises. These simulations mimic the actions of green transportation
networks and the effects of related legislation in a controlled environment (Small et al., 2024).

MEDIATING VARIABLE

Liquid Biofuels: Because of the cyclical nature of their prices and the danger they pose to the
environment, many countries, developed as well as developing, are looking for environmentally
conscious and viable alternatives to petroleum and coal. Liquid biofuels including biodiesel,
bioethanol, and bio-jet fuel have been deemed the most likely choice for powering environmentally
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friendly vehicles due to their low pollutants and carbon neutrality. Estimates for the future indicate
that gasoline and diesel biofuels will constitute a growing 4% of transportation. There is a plethora
of techniques that may be used for creating liquid biofuels, and they are very adaptable to changes
in technology and government regulation. Environmental concerns, high initial and ongoing
expenses, technical constraints, and the need to manage waste are some of the greatest barriers
(Nogueira et al., 2020). There is a close connection between the main ingredients derived from
biomass and the many diverse liquid biofuels, each of which has its own specialised production
method. Liquid biofuels have numerous uses in the transportation and aviation industries, among
others. A further intriguing component of this study is the way it evaluates the whole life cycle of
fluid biofuels from several angles, including elements, pretreatment, manufacture, and use.
Furthermore, there are movements that expose issues with the inconsistent supply of renewable
energy, crucial supplies, and manufacturing management (Bouter et al., 2024).

DEPENDENT VARIABLE

Sustainable Energy: The swift growth of the global economy, especially for emerging countries,
has led to an unprecedented rise in energy requirements. There has been an upward trend in
concern for preserving energy sources and preserving the environment due to the recognition that
fossil fuels, which must be used for energy generation, are becoming more difficult to obtain and
that carbon dioxide emissions have been tied to environmental damage (Lu et al., 2020). Still,
traditional forms of energy and fossil fuels hold approximately 75 percent of the world market share
for producing electricity, though the proportion of green energies' electrical usage has increased in
most economies due to the implementation of large subsidies. The emergence of sustainable
energy projects is contingent on three critical breakthroughs in technology. Several forms of
renewable energy need to be phased in for fossil fuels if humanity is serious about saving this
planet. The main justification for the need to develop a plan for renewable energy sources is the
massive quantity of carbon emissions produced by industrialised nations (Kutscher et al., 2025).

Relationship between transportation and liquid biofuels: There is a growing trend in advanced
as well as developing nations to introduce mandates and incentives that are designed to encourage
a higher utilisation of biofuels for purposes of transportation. An increase in the generation and
utilisation of biofuels has been pushed to improve living conditions in rural areas, lessen
dependency on petroleum that is imported, and limit the effects of climate change. Increasing the
amount of money these nations make from exports and the chances that come along with it to
improve their social and employment conditions are equally key aims for developing countries
(Forsberg et al.,, 2021). At that moment when developing countries perform assessments of
alternative biofuel pathways, it is necessary that they consider the primary goals of their nations.
Considerthat some routes are more suited for optimising the opportunity for export or reducing the
manufacturing of greenhouse gases, but other routes might prove more effective forimproving the
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conditions of rural neighbourhoods via the growth and application of local resources in a single
instance (Sandesh & Ujwal, 2021). Based on the first rationale, the investigator came up with the
following hypothesis to evaluate the effect of transportation on liquid biofuels:

“Hos: There is no significant relationship between transportation and liquid biofuels.”
“Hq: There is a significant relationship between transportation and liquid biofuels.”

Table 2. H1 ANOVA Test.

ANOVA
Sum
Sum of Squares df | Mean Square F Sig. |
Between Groups 35828635 | 323 5924 584 | 1,090.079 | .000
Within Groups 481,510 | 540 5435
Total 45734780 | 863

This investigation produces substantial results. A p-value of .000 is below the .05 alpha threshold,
indicating a significant difference; the F statistic reads 1,090.079. "Hs: There is a significant
relationship between transport and liquid biofuels." is supported by proof; hence, researcher
dismiss the null hypothesis.

Relationship between liquid biofuels and sustainable energy: The use of renewable sources,
such as liquid biofuel, can be used in an approach that is less damaging, creates fewer emissions
of carbon dioxide, and may be generated by biomass in the form of organic waste. In addition, they
have proved successful against the production of greenhouse gases (GHGs) and the effects of a
changing climate triggered by transportation and automobiles due to their performance. There are
several effective strategies to produce biofuel, which may be divided into three separate groups:
the initial generation of biofuel, the next generation of biofuel, and the most recent generation of
biofuel. There are three generations of biofuels: the first generationis the result of the kind of biofuel
that relates to food crops; the second generation is comprised of biomass thatis rich in lignin; and
the third generation is composed of algal biofuel, which is anintriguing source of renewable energy.
Throughout the course of this essay, researcher will investigate an extensive range of biofuels,
including their origins, as well as the processes that are utilised in their production. Researcher are
going to investigate the good benefits that biofuels have on the environment as well as their
ecological obligations (Remenyik et al., 2020). Based on the first rationale, the experimenter came
up with the following hypothesis to evaluate the effect of liquid biofuels on sustainable energy:

“Hoz: There is no significant relationship between liquid biofuels and sustainable energy.”

“H,: There is a significant relationship between liquid biofuels and sustainable energy.”
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Table 3. H2 ANOVA Test.

ANOVA
Sum
Sum of Squares df | Mean Square F Sig. |
Between Groups 34276.635 | 378 5874584 | 1109458 | .000
Within Groups 495525 | 485 5.295
Total 48475780 | 863

Significant findings have been obtained by this study. The F-statistic displays 1,109.458, and the p-
value is .000, which is less than the .05 alpha level, indicating a statistically significant difference.
"H,: There is a significant relationship between liquid biofuels and sustainable energy." is the
alternate conclusion that researcher wants to reject in favour of the one researcher have already
demonstrated to be true.

DISCUSSION

Employing liquid biofuels, the study's outcomes demonstrated a strong link between mobility and
green energy. Having a p-value of 0.000, statistical research was carried out to demonstrate that
modifications in transport habits might substantially influence the widespread use and efficiency
of alternative energy sources. This was consistent with previous research demonstrating that
biofuels might significantly reduce the production of greenhouse gases and provide environmental
benefits as a substitute for petroleum and diesel. Refuelling vehicles with biofuels that are liquid is
one potential way of dealing with the problem of environmental degradation. In emerging
economies like China, where car emissions make up an unreasonable amount of the overall
emissions, this would be quite useful. In addendum to technological difficulties, the study
highlighted the critical requirement for legislation. The change to biofuel-powered vehicles was
being spurred by new developments in technology and financial incentives. Biofuels may
accelerate the transition to sources of clean energy because of their adaptability to deviating rules
and technology. The results additionally suggested that if one utilises greater amounts of biofuels
and consumes fewer foreign fossil fuels, researcher may enhance the energy security. However,
one had to conquer obstacles like limited resources, expensive manufacturing, and constrained
technology to realise all its possibilities. To reach global climate targets, the study findings
generally agree with the premise that lawmakers should increase funding in biofuel research and
associated regulations. This could enable us to move towards a more pleasant transportation
system. This study's connection confirmed the premise that transport sector changes are essential
to attaining wider sustainable energy goals, which is especially pertinent considering rising
ecological worries and global goals to battle climate change.

CONCLUSION
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Our in-depth research demonstrates that mobility, especially when used in conjunction with liquid
biofuels, is going to have a crucial part in defining the future of renewable power in the years yet to
come. Considering rising energy needs and worldwide environmental concerns, biofuels including
plant-based ethanol, bio airline fuel, and biomass diesel are growing as viable options to
conventional fossil fuels. These fuels were mainly known for their tiny emissions and potential for
carbon neutrality. Liquid fuels made from biomass, which show the crucial connection between
travel habits and new developments in sustainable energy, are the most important component of
the study's consequences. From this connection, researcher could deduce that biofuels have the
potential to boost energy security, reduce CO, emissions, and reduce the dependence on
petroleum. Countries like China, undergoing expanding economies and environmental problems
requiring innovative solutions, are particularly compelled to do this. Furthermore, this study
showed how transport networks might be made more resilient and long-lasting by ensuring the
adoption of policies designed to encourage the adoption and expansion of biofuels. More
individuals can utilise biofuels now that manufacturing has made them practical, owing in large
part to governmental programmes, as pointed out in the article. In the fight against climate change
and the depletion of natural resources, this is a huge boon. It is clear from the research that oil-
based biofuels can significantly alter the laws governing green energies—but this is contingent
upon significant technological developments and authorised government acceptance. Researcher
still hadn't solved all the supply chain problems or pushed technology to its limits. Biodiesel use in
vehicles is generally consistent with global climate accords. A more solid and lasting future may be
in store for nations if this helps them achieve energy independence and monetary stability.
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