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Abstract - The target to have aorporate social responsibility and a healthy ecosystem has become even more essential
for both scholars and managers. This report, led by the University of Bedfordshire of United Kingdom (UK), examines the
current status of the UK climate change, 2050-zexb target, bioenergy analysis, and issues. In the context of climate
change, converting consumption and production from conventional energy to renewable energy, espeeiadyghjos

both a challenge and an opportunity for enterprises with the respibity to be fully decarbonized by 2050. The great thing

is that the UK is urging world leaders to go further and faster to tackle climate change and achieve global efforts. Using
PESTLE and Porterds 5 Forces as efinsightaénte the kppartunitiels, éssuesegne r t s
future forecasts about the internal and external environment of the bioenergy industry. The author recommends the four key
issues belonging to the operation, society, economics, and policy which are (i}l ltdoiteestic bioenergy supply, (i) land

uses issues, (iii) limitation in investment, and (iv) lack of rigor in regulation. Thus, depending on collected informtion a
analytical processes, the report predicts some forecasts in the-tehmrtand longterm future so that government,
businesses and other stakeholders can acquire valid and reliable literature as a live topic they need to take action.

Keywords: bioenergy; renewable energy; main issues; forecast evaluation

1. INTRODUCTION hotter summers, rising sea level around 3mm per year, or
] ] . ] even emerging evidence of changing rainfall (HM
Over the past decade, United Kingdom policy has given  Ggyvernment, 2017).
renewable energy an increasingly significant role.  These urgent phenomena require the government to find
Environmental aims include: reducing their emissions to  gg|ytions to prevent ongoing risks and tliavelop a new
below zero and better_ managing waste. Achieving the kg target or an adaption program to address them to
2050 newzero target will require fundameait changes reduce longerm vulnerability to climate changetheir
across all sectors of the economy that this report highlight Nationally Determined Contribution (NDC) under the
bio-energy sector. The energy industry encourages growth  payis Climate Agreement. Prime Minister Theresa May
potential and presents challenges for executives or presents her ambition by mEcting UK to be the first
leaders. Business is profitable so that the profits are not pioneer country to legislate for reéro carbon emissions
allowed to harmthe ecological environment. Throug_h 2050 supported by Committee on Climate Change (CCC).
evaluating PESTLE analysis gBfeseht®d rénfakablé tigitenifigBhof t8rget sét tinddr N ©
academic frameworks, experiencing a portfolio of work,  the Climate Change Act 2008 with a new plan aim for at
the report aims to identify the status of climate change, |east 68% reduction in greenhouse gas emissions by
identify the netzero carbon target, examine thetgntials continuing to decarbonize from fossil fuel, households,
and issues bioenergy industry in the UK so as 0  particularly transport, agriculture, and manufacturing
descriptive forecas@bout climate chiage * s d i r e ct (ji@PeR 4. 12019). Additionally, the target promises to
on this industry, support the UK achieve the ambitious  reate 250,000 jobs for the Britisly 2030 following the

emissions target in tackling climate change globally. Prime Minister's commitment under the Ten Point Plan.
2 VERVIEW Nonet_helt_ess, law for carbon reduction target only
© enshrine in the form of drafts and recommendations. The
2.1 Net Zero Carbon Emissions Target By instance of waste management would transit food waste
2050 from landfills to reycling as a circular economy. Visible

Climate change and global warming are not only popularity is in the transport sector, encouraging people to
challenging to the future. People are already observing control electric cars, walking, using green public
changes in the UK climate about average temperatures transport. Regarding the energy industries, shift the use of
have risen about 1 degree Celsius over the last century. It Ccoakfired power plants to other alternativenergy
would seem that arend towards warmer winters and sources. One of the renewable sources highly appreciated
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for its widely-used applicability, multidisciplinary which
is the biomass energy sector.

2.2 Bio-energy industry analysis

2.2.1 Scale and configuratonPor t er 6 s 5
Bioenergy sits at the roads of the UK's challenges
climate change and energy security. The energy demand
are increased remarkably in the coming years due to
population and economic growth. Bioenergy is called all
types of energy derived from biofuels whiare fuels
derived from a material of biological origin or biomass by
the Food and Agriculture Organization of the United
Nations (FAO) in 2004. FAQO classifies biofuels according
to the biomass source used in production and the product
state. Biomass soces come from forests, industries, or
cities. Thus, biofuel includes fuels from woodfuels,
agrofuels, and municipal products. Each group is divided
into solid, liquid, and gaseous forms used for heat or
power generation. Additional classification can badm

in terms of traditional and modern bioenergy. Traditional
bioenergy refers to bioenergy in the form of sugarcane,
wood, wood waste, charcoal, crop residues, and manure,

Fo

and it has been utilized as a source of energy during
human history for cooking andheating. Modern
bioenergy relates to biomass (or biosources) converted to
Ei%h r value and more efficient energy carriers such as
iogas, ethanol, and biodiesel. As fwastes are
generated in large scales, in the range of billions of
kilograms per year ith largely available and rather
inexpensive, scholar Ghosh et al (2018) says that
these materials are considered to be potential sources for
the production and distribution.

Michael Porter's Five Forces competitiveness model aims
to assess an organizatie competitiveness and position in
its operating environment. This model builds on the
assumption that five industrial forces determine the level
of industry competitiveness and attractiveness,
particularly the bioenergy industry. The Five Forces
model wil help strategic managers understand the
industry's current competitive position and the green
revolution goals the organization hopes to achieve in the
future.

(1) The threat
of new entrants

In the past decades, electricity production from renewahbs increased rapidly in the UK. In t
summer of 2019, the UK became the first major economy globally to issuezefdetarbon target t
reduce greenhouse gas emissions tezasd by 2050, and intensifying the usage of renewable ener
essentialThe secondargest renewable energy source in the UK after combined wind power is bioe
producing 37314jigawatt hours of 2019 in accordance with Statista (February 19, 2021).
renewable energy makes up nearly a third of the nation, approxirhatélyf it comes from wind energy
There is a competition between traditional energy (primary oil, natural gas, or coal) and renewablg¢
or competition between renewable energies (nuclear, wind, solar, natural flow hydrogen, or biog
The dominahenergy often depends on government policies to consider the advantages and limitg
each industry (Gémelarin and Bridgwater, 202[1)1]. Hence, the UK government attaches signific
importance to the bioenergy sector based on the energy policy.eBebidenergy and waste receiv
$123 billion in financing for new projects between 2010 and 2019 (UN Environment program;
center). Nevertheless, the coMi@ pandemic has diminished deahking renewables in recent mont
and impacted investment ldgen 2020.
Summary:

1 Government policies

1 Capital requirements

9 Limitation in channels and funds

(2) Power of
Buyers

The UK government advisers acknowledge the country is indifferent to the extensive beng
bioenergy (biomass or energy from organic materials). Theptoniducts are not only made fro
renewable sources, but they also require less energy in thewufaontring proces
(https://www.mt.gov.vn/). In the bioenergy industry stakeholders, the buyers are biomass traders|
and sellers of biomass) and biomass-asers. According to Mohammad et al (2428}, the bioenergy|
production landscape plays a calesiable role in the growth of profits, markets, consumers,
purchasing power. It suggests that @@ should have risen on regional policies and emphas
environmental protection, and possible costs. The cost of a biomass boiler can be difficuttdan.

In general, the cost of a biomass boiler can be high. Regarding to the renewable energy hub UK
the average installation will cost you £ 12,000 for an automatically refueled boiler. Adghbdiler will
cost less and can save yaround £ 5,000. For biofuel, there are three types of fuel: pellets, wood
and logs. The estimated price for wood pellets per kilo is £ 245, logs £ 100, and wood chips £
average, the user can expect to use 11 tonnes of fuel per year. |nthehdmtiyers or customers of t
bioenergy industry pay a fairly high cost for bioenergy products. When cheaper biomass resou
used up and more expensive raw materials, such as forest residues and energy crops, are rele:
market, prices ar@xpected to increase. On the contrary, when the market is stable, it is lik|
encourage investment in areas that can save costs, leading to pressure to reduce prices (Ho
2018).

©
TechMind Research Society



]TECHMIND

A
ISSN:

International Journal of Management Excellence
Volume 17 No.2 August 2021

Summary:
1 Buyer's ability to substitute
9 Price sensitivig

(3) Power of
Suppliers

The Porter 5 forces model enables the perce
suppliers and the customers as buyers. In terms of supply, the UK used 94,000 hectares of ag
land, which is almdsa third of the land (29%) used for bioenergy crops in 2018. In the same year,
land used for the bioenergy crops in the UK accounts for 1.6% of the cultivated area. A figure in a
1 shows how this compares to the area grown annually siné& B@im 2014, wood fuel suppliers w
be able to register fuel by subscribing to the Biomass Suppliers List (BSL). It is the first step for {
biomass sector and the major milestone in ensuring the biomass supported under the Incq
Renewable Hat (RHI) is sustainable. BSL will help develop the burgeoning renewable heat nj
creating opportunities across the entire supply chain. Timber fuel producers and traders wishing {
the growing RHI market can apply for free to BSL (www.gov.uk&tegbiomasssupplier). However
the bioenergy industry has an incomplete industry chain due to limited domestic bioenergy supy
almost impossible to have losigrm contracts to provide stable inputs at reasonable prices.
Summary:

1 Biomass Suppliers List

1 Incentive of Renewable Heat

1 Limited domestic bioenergy supply

(4) Threat of
Substitutes

In Porter's model, the term "substitute product" refers to products in other manufacturing industri
substitution risk arises when the demand for a product is affected by the price changes of a substi
(Porter, 1980). The existence ofbstitute goods limits a firm's ability to increase prices in a gi
industry. Whether or not bioenergy has products replaced that depends on the sustainability of th
chain. Levis and Papageorgiou (2004) say that assessing the practical potentidisustainability
requires business, production, and ultimately biofuel conversion. Due to complex manufd
processes and lack of funding, the threat of alternative products will be other energy sectors. Th
be products made from higher qualditernative energy sources at a lower cost. Accompanying it
negligible switching cost, causing buyers or traders to shake when making decisions to imp
products.

Summary:

1 Relative price performance of substitute

9 Switching cost

(5) Competitive
Rivalry

To conclude, it is clear from the above explanations that bioenergy has brought the UK poten
chance to reach the zero net target by 2050. Energy sector strengths include high energy cong
renewable heat incentive, agdrbon tax on fuel, but there are many barriers such as policy insta
biomass CO2 concerns, limited domestic bioenergy supply. Therefore, according to Porter's Five
theory, it can be said that the opportunity with the bioenergy industry tis passible, as well as, th
threat from it is pretty much left, it is relatively challenging to avoid debate from scientists, sc

managers, and policymakers.

2.2.2 Industrial
PESTLE
This report uses

the key factors influencing the benergy industry from

opportunities and challenges Economic, Social, Technological, Environmental,

or

Legal) impactig the renewable industry in the macro
PESTLE analysis as a ehad analyze environment. Then, they should use it for enterprises or

the outside. It offers managers, scholars, or policymakers strategic decisiomaking.
professionals insight into the external factors (Political,

POLITICAL
FACTORS

Politics in the United Kingdom is on a constitutiomabnarchy in which the monarch, curren
Queen Elizabeth Il, is the head of state while the prime minister of the UK, presently Boris Jq
is the head of government. Today, the monarch only plays a ceremonial role, though
maintains three prinmg rights: the right to counseling, the right to counsel, and the right to
Officially, the king leads the National Assembly, but in reality, the Prime Minister is the he
British politics.

Prime Minister Boris Johnson has set out new vital gé@ighe UK to play UK leadership i
addressing climate change. This determination does not stop at just declaring, but these
also supported by the Ten Point Plan for a green industrial revolution, providing pote
ambitious policies and inggments that can bring about £ 40 billion private investment by 2
That is the first goal that the UK sets after leaving the EU (Brexit).

Before leaving EU, bioenergy industry in the UK had driven by directives developed |
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European Commission cal RED (Alsaleh et al., 2021). Brexit also means that the UK has
"start over again" in a series of fields, in which, to deploy the renewable energy sector, i
commit to creating more jobs for domestic employers. Besides, several factors infther
national biofuel market, including employment laws and tax policies. For market, the focus is
differences in bioenergy development support policies for each country. The support sys
each biofuel has a significant impact on the losign sistainability of the biofuel.
Summary:

1 National policies

1 Ambition targets

1 Brexit

ECONOMIC
FACTORS

As mentioned, the political aspect impacts the economics of the bioenergy industry on pr
subsidies and creating import tariffs so as to protaw support the market. Like any oth
industry, the bioenergy industry has been affected by changes in the economic climate
interest rates, and exchange rates (Aquilani, ZGL8Nonetheless, for biofuel sustainability, th
factor will be solved byupply and demand in biofuels (Zahraee et al., Z620)Furthermore, the
current subsidies significantly affect the competitiveness of the costs of biofuel prod
Biodiesel, Bioalcohol, and biomethane have their economic sustainability, influencéalctnys
including the raw material, type of transfer technology, and the number of required treatment
Summary:

1 Cost and efficiency

1 Feedstock production

1 Conversion process

SOCIAL
FACTORS

The influence of social aspects from the bioenéngystry is related to social stability and chan
Commonly, the competition in food supply and the cost of bioenergy production is compg
Furthermore, the use of water in this industry will affect social stability. Water has long k
scarce resarce in more of the world, now adds to bioenergy, adding to the existing pressun
findings of scholars Alsaleh et al (2020) implied that water scarcity is becoming one of m
obstacles for bioenergy expansion and growth. According to Horschig (26204 significant
amount of the material discussed was agricultural products used in food products such as |
corn. The development of biofuels has a conspicuous impact on global food security an
markets. Moreover, planting crops for biofuel metils compares the issue of land with other fq
crops.
Summary:

M1 Price

1 Food competition

I Water scarity

TECHNOLOGICAL
FACTORS

The technological aspect encompasses technological developments and innovations
bioenergy sector. Thirgeneration biafel development, produced from algae that is a fu
development that could make biofuels look forward (Levidow, 20X3)It is essential that the U}
consider the overall development of the fuel and transport industries, due to vehicles
crucial. Stating with, manufacturing business leaders at this point should add the expect
cycle of the industry. From there, businesses can consider which type of bioenergy inve
should be deployed. The technological impact on the bioenergy industrightghthe importancg
of the expected demand and raises the question: Is the expected time until the offer for bio
will decrease due to other technologies long enough to be a profitable investment?
Summary:
1 High technological development of lgioergy industry
9 High technological innovation of other renewable transportation industries

ENVIRONMENTAL
FACTORS

In terms of bioenergy, the environment is vital because reducing GHG emissions is one of
components of sustainable development. ltoie of the driving aspects of the transition
bioenergy. The correlation between social and environmental factors influences the industr
the social factors, PESTLE analysis mentioned water scarcity, food competition, and the i
cropland ued to produce products for the biomass energy sector. Saving the potential of gree
gases is necessary to biofuel development, but they have limited by land use like deforesta
et al., 2021)19]. The consequences of deforestation are also cauimgte change, warmin
greenhouse effects, natural disasters, and a host of other negative consequences. 7
relationship between land use and environmental sustainability is recognized.
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Summary:
1 GHG emissions
1 Feedstock and bioenergy production
1 Direct and indirect land use issues
1 Biodiversity

LEGAL FACTORS

Over the past decade, the UK has cut carbon emissions by more than any similarly de
country and was the first major economy to legislate foizeet emissions by 2050. Business &
Energy Secretary and COP26 President Alok Sharma said: Tackling climate change is on
most urgent shared endeavors of our lifetimes, demanding bold action from every nation to
catastrophic global warming. Legal factors on bioenergy havertee drom political factors in thg
UK. The official climate change law passed in 2008 was the UK's commitment to req
greenhouse gas emissions by at least 80 percent by 2050 compared to 1990 levels (The
Change Act, 2008). The law was amended added in 2019. It would seem that there are
specific rules to regulate the work of utilization of biomass resources, and there are no

penalties for not using behavior that should be comprehensively used. Regarding to Bellar
(2021)5], theuncertainty and instability of UK Government policy are perceived as a major b
for the bioenergy industry. The bioenergy industry is quite enormous that it may be a challe|

Summary:
1 Pditical system

1 Specific regulations and laws

UK government to set out specific regulations and laws.

1 Goals to legislate for 2050 net zero emissions

Finally, the collected factors are correlated with different
production technologies, depending on the biomass
energy format like biofuels, raw materials, and csion
technology. The other factors in PESTLE analysis
indicate the longerm sustainability of the biotechnology
industry in the external macenvironment. They will be
relevant to develop politically and economically
developed countries such as the USociological
governance encompasses elements of food competition,
water scarcity, and biodiversity. All aspects are caused by
land-use planning discussed. Greenhouse gas emissions
and climate change are among the driving forces of the
bioenergy industry evelopment in the UK.

3. KEY ISSUES ABOUT THE BIO-
ENERGY INDUSTRY

Operational Challenge: Limited Domestic
Bioenergy Supply

In the bioenergy industry, biomass is a valuable
renewable energy source to replace fossil fuels. The main
barriers in biomass highlighted in the Power of Suppliers
section of the Porter 5 forces model are feedstock high
cost, lack of reliable supply, anohcertainties. According

to scholars Mafakheri and Nasiri (2014)] about the
research on supply chain operations, they have followed a
BSC process including cultivating, harvesting,
preprocessing, transporting, handling, and storage
[appendix 2]. They say &b is an incomplete chain of
industries, so it is challenging to have lelegm contracts

to supply raw materials at a reasonable cost (Wilhelm and
Searcy, 2011).

In addition to the UK, some countries such as Malaysia,
the United States, and Europeaountries have made
efforts to improve trade to reduce human dependence on

3.1

fossil fuels. Biomass can obtain from all types of plants
and plartderived materials such as sugars, oily plants,
and animal manure used for energy and food production.
The main tpes of biomass sources globally are shown in
Figure 2. A crucial challenge to the UK in this sense is the
efficient use of biomass having the lower costs of supply
chain and providing required activities in order to convert
biomass into a valuable energyusce.
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Figure 2. Biomass resources categories

1 Short solutions:
According to Zahraee (202Q)], the sustainability of the
BSC is an important issue because it requires
simultaneous consideration of economic, environmental,
and social aspects. The sksl used a muhbbjective
approach, in which the three sustainability criteria are
assessed simultaneously. Therefore, designing a biomass
ecosystem  model incorporating  soeiconomic
components will create an opportunity for researchers to
be ready to die into sustainable BSCs, to come up with
ways to solve problems. Sustainability issues for the BSC
model to make firm and less risky decisimaking. It is a
solution that helps to quantify and optimize the social
activity ecosystem is a very valuable gese for
managers.

3.2 Environmental Challenge: Land Uses

Issues
The second key issue is about land use mentioned in
environmental and social factors of PESTLE analysis.
Using biomass energy has value to reduce climate change,
which leads to a complex impabtetween the energy
industry and the landse sector through the emission
pricing policy and the bioenergy market. Prior studies
have demonstrated to shed light on the positive or
negative effects of the land use issues for the production
of biomass produst In 2018, Humpenoder et al stated
that landuse intensification more challenging due to the
higher cost to improve yield rates reflecting pessimistic
assumptions on technological change. Furthermore, from
land effects to other social challenges, trade fo
agricultural products is fragmented by trade barriers to
consider increased food security concerns and national
sovereignty (Popp et al., 2017}]. In the default case,
bioenergy use is subject to lande constraints rather than
a focused upper limit (Keigler et al., 2014)6].
As can be seen, the enetignd relationship is very
interesting for researchers and policymakers in the
context of climate change mitigation in the UK as both

sectors will become tightly integrated with dynamic
interaction. The moderioenergy largescale laneuse
model is expected to take off sometime in the middle of
this century if the global average temperature rises below
2 degrees Celsius compared to -prustrial levels.
Besides, land use issues in the UK lead to the imalbdit
conserve the ecosystems and homes of native Britons.
The population grows steadily, so they need more space
to work and live. Therefore, the lack of space will be a
challenge for bioenergy plants.

3.3 Socio — Economic Challenge: Limitation

In Investment
Bioenergy can contribute to growth in several ways,
primarily economic growth through employment. It also
challenges to gain an advantage in the macroeconomy in
supply security and improved trade balance (Abdeen,
20092]; Faaij and Domac, 2006). Particulary this
respect, bioenergy can contribute to human life. Prime
Minister Boris Johnson's Ten Point Plan will create and
support up to 250000 British jobs in 2030. Besides, there
is a problem of limitation in investment channels and
funds discussed in econamfactors of PESTLE analysis.
Referring to the UN Environment Program and UNEP
center, biomass and waste received $ 123 billion in the
financing of the projects. The lack of investment leaves
the bioenergy industry under the conditions needed to
limit the rise in world temperature below 2 degrees
Celsius and significantly less than $ 2.7 trillion invested
in energy amount of regeneration in 9 consecutive years
since 2010 (BNEF). In 2019, biofuels only accounted for
$ 500 million invested, a 43% decrease2iil8, and a
significant drop from a peak of $ 22.9 billion in 2007. The
bioenergy industry has a wide range of activities that need
support in investment from stakeholders (Roder,
2016)24]. Figure 3 summarizes the current bioenergy
distribution of researchopics in the UK (Cross et al.,
2021)7].
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Figure 3. Research topic distribution (%) of bioenergy activities in the UK

* Short solutions:

The funding sources under national initiatives which is
the internal sources of funding and instruments.

The exernal sources of funding flows for bionergy such
as expatriate funds, international philanthropic
organisations.

Mobilising funding for bioenergy using innovative
sources involves netraditional financial instruments and
mechanisms of raising financing.

3.4 Policy And Regulatory Challenge: Lack

Of Rigor And Stringent
The final key issue is lack of rigor policy and stringent
regulation, which has been explained in political and legal

as deterrent laws and rdgtions if the businesses or
organizations have any disapproval activities impacting
the environment. Apart from the Climate Change Act
2008 and the amended law in 2019, there are no stricter
regulations. There are no specific penalties for not using
behavior that should generate. Absolutely, the regulation
has to reduce negative consequences in production on a
large scale, at the same time, to ensure bioenergy
technologies are effectively activated. For example, the
Pearson Correlation statistical anayshighlight the
importance of thepolicy landscape in encouraging
bioenergy deployment the relevant policies having a

; . . considerable ositive correlation with  bioener
factors in PESTLE analysis. This is a challenge for the ‘ P oy
; . . generation (Figure 4).
UK government and their policymakers to legislate to act
Figure 4. Mapping Pearson Correlation Outputs
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On thecontrary, the outputs from the research's Multiple

does not have any unique significant correlation with

Regression statistical analyses demonstrated that the bioenergy. To conclude, uncertainty andtability of UK

number of related policies in force within each country

government policy is perceived as major barrier for the
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bioenergy sector so that they can learn from the Nordic
countries to get the expected outcomes. Policy belongs to
the macreenvironment of the bioenergy industry while
operating in te business depends on the vision and
mission of the organization to take action in the future,
which is below the forecast.

4. FUTURE FORECASTS

4.1 Vision For Bioenergy Transport

In the upper issues section, the author analyzed the
challenges or risks that existhe forecasting section is
the yearly forecast for bioenergy, focusing on
opportunities and bioenergy industry prospects in the
future. Bioenergy can play a vital role in the
transportation sector by providing alternatives to fossil
fuels (An et al., 201)11]. In the long term, bioenergy
tends to play an increasing role in low carbon transport

systems, especially in urban areas and light passenger
transport. Bioenergy solutions can add to use for-long
distance and heawjuty applications such as aviation and
ocean freight.

An optimistic forecast scenario on the prospect of traffic
electrification in the UK, penetration will be constrained
by the speed of electric vehicle consumption and the
relatively slow sales of vehicles due to changing
consumer consumptiohabits. According to the BEIS
reference scenario in the Energy and Emissions
projections (2018), electricity in 2032 will only provide
2.6% of the UK's transport energy needs, compared to 4
biofuels), mean 93.4% of transportation. Table 1 and
figure 5 sunmarise the potential contribution of
bioenergy to UK transport energy supply from the
opportunities discussed. Units of measure and conversion
factors in appendix 5.

Table 1: Potential Bioenergy Transport Energy to 2032lelivered fuel

2021 2026 2032
Bioethanol 18 28 27
Biodiesel 24 82 79
Biomethane 0 44 87
Aviation and marine 0 13 68
Total 42 167 261
Figure 5: Potential Total Growth in Bioenergy for Transport Energy to 2032
300 -
250 -
200 1 Aviation and marine
= 150 - M Biomethane
- M Bioethanol
100 -
Biodiesel
50 -
P
0 L
2020 2026 2032

4.2 Vision For Bioenergy Contribution
Table 2 and Figure 6 summarise fiential contribution
of bioenergy to the UK energy supply in the heat,

transport, and electricity as discussed. The overall
contribution to energy supply rises by a factor of 1.6
between 2020 and 2026, a factor of 2.6 by 2032.

Table 2:Contribution to UKEnergy Supply (PJ)

2021 2026 2032

Heat 159 219 376
Transport 42 167 261
Electricity 121 144 205
Total 323 530 843
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Figure 6: Potential Overall Growth in Bioenergy to 2032

1000
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o B Heat
400 M Electricity
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2020 2026 2032

Growth aims at the heat and transport sectors, where and litter, Rice straw, along with some crops grown for
bioenergy canplay an extensive position in carbon energy. In particular, biofuel production with only a few
reduction efforts. Groundbreaking milestones also dry crops such as miscanthus and shkemn rotaion
encompass a vision in the roadmap of technology that can forestry. Also, the UK uses imported raw materials in the
adapt to carbon storage when there is a need to increase form of biofuels for transportation and wood pellets for
the supply chain, which is a significant prerequisite f use in largescale production. According to Ricardo's
advancement. The overall share of bioenergy in end research, the use of fuels generated from potential sources
demand expanses from 5.5% in 2020 to 9.5% in 2026 and from the forestry indusies will help propel the UK to
about 15% in 2032 (REA, 20193]. zero organic waste landfills by 2026. Additional liquid for

‘o : shipping will need to come from international markets
8 \I_\{::’C;loj?r;?{eifenergy eSS between 100 and 150 PJ, depending on UK volume

In the UK, the bioenergy model uses a wide variety of availability. Figure 7 shows a simple pattern that shows

! L : the main ways the material is likely to use 2032.
raw materials suclas municipal solid waste, waste gas,
and landfill, wood and wood fuel waste, livestock waste
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Figure 7. Principal Availability and Use of Feedstoek¥32 (PJ)
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5. CONCLUSION

In summary, this paper has studied climate change issues,
netzero target by 2050, major issues, proposed solutions,
and predicted reliable forecasts for the bioenergy industry
in the UK context. After analyzing Porter's five forces and
PESTLE, the problems appear with different alert levels,
but they all present threats and threats if not resolved in
the long term. Thegreat thing is that analysis and
scholars,
policymakers, and managers can recommend profound
strategies, take advantage of drivers and overcome the
it may be challenging to end
climate changebut legislators and entrepreneurs should
see it as a reference when making decisions when using
renewable energy in a balanced manner organizational,

forecasting frameworks for scientists,

barriers. In the future,

environmental, socioeconomic, and regulatory aspects.
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Appendices

[Appendix 1] — Total area of crops grown for bioenergy, 2608018 (a)(b)

Thousand hectares

140
= e
100 - B Miscanthus
- . B Short rotation coppice
80

. Maize

60 Sugar beet

- Oilseed rape
40
. Barley

20 - . Wheat

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sources: Department for Transport RTFO data, UK Agricultural Departments June Survey/Census of Agriculture

(a) Data for maize used as feedstock for anaerobic digestion only available from 2014

(b) Due to a changes to the RTFO dataset, 2018 covBradd to 31% December 2018 and is not directly comparable to
previous years which covered a time period from April to April.

[Appendix 2] For 3.1 Operational challenge: Limited domestic bioenergy supply

Harvesting is typically done during a limited tienat places that are committed to biomass production by means of some
machines (e.g., combine harvesters}:2l¥% of biomass loss is expected in this procedure.

Storage appropriately brings into line the generation plans of the conversion facilitiesheitbettain calendar of biomass
generation. The storing procedure can be performed simply in the forest or field, within some particular centered stores, on
the farm, or within the conversion plants, prior to activities.

Preprocessing refers to useful actities done to handle (baling, pelletization) and enhance preservation (drying). The
simplest procedures of baling can be performed on the field. After that, compressions and other transformation operations can
be performed by means of some heavier toalgardevoted sites.

Transportation operations like industrial logistics and a variety of other transportation methods are selectable. Normally,
there is a limitation on the fleet of vehicles as well as the number of travels possible per period corsaeaimge of the

vehicle and the general regulations regarding the driving time. This is worth noting that transportation through the roads is
typically the single way the production sites with limited accessibility have, and trucks are popular forrdicesirrps
because they can load and handle in a large amount. A typical BSC network is depicted.

[Appendix 3] For 4. Future forecasts

Units of measure

Kilo (k) 103

Mega (M) 106

Giga (G) 109

Tera (T) 1012

Peta (P) 1015

Exa (E) 1018
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EJ—exajoule
GJ-gigajoule

kWh — kilowatt-hour
MJ — megajoule
GW - gigawatthour
TWh —terawatthour
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