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Abstract 

Background: Despite the huge efforts and ambitious climate policy in the United Kingdom, the critical question remains – will 

the UK achieve the Net-Zero emission target by 2050? This research addresses this research question by analysing the measures, 

policies and actions undertaken towards the ambitious goals. Methods: The study conducts an analysis of various trends so far, 

and forecasts the trend to 2035 (the new target set in 2021) and by 2050 the net-zero emission target to see the outcome. The study 

uses secondary data on various greenhouse gas emissions. Descriptive statistics and forecasting techniques are adopted. Results: 

The results revealed a declining trend of greenhouse gases emission from 1990. The results indicated that on 2035, the total 

greenhouse gas emission in UK would be 219.95 MtCO2e while that of total CO2 would be 137.19 MtCO2e. The reduction in 

emission would not have been reduced by 78% as targeted by the CCC, if the same trend and effort is going to be maintained. 

However, considering the level of emission reduction by 2050, the results indicated that for the total C02 emissions, if the same 

trend and effort is maintained, the total emission was forecasted to be -74.29 MtCO2e, having achieved the net-zero emission of 

C02. For the total greenhouse gases emissions, the results indicated that for the year 2050, the emission would be 0.32 MtCO2e, 

which would be approximately net-zero. This confirms that the net-zero emission target would be achieved by 2050. 
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1. Introduction 

1.1. Background of the Study 

Climate change is on the rise, from extraordinary wildfires 

to the unexpected warmth of Siberia, the impact of climate 

change was experienced in each area of the globe. Climate 

change is scarier than ever; according to the BBC, "CO2 in the 

atmosphere reached record levels in 2020, the year 2020 was 

more than 1.2 Celsius hotter than the average year in the 19th 

century [1]. Increase in heat more keenly felt that in the Arctic. 

Across the northern hemisphere, permafrost is warming rap-

idly", considering its huge Implications and impacts that 

needs to be tackled by economic agents from across the world, 

I will investigate how United Kingdom is trying to reduce and 

control the great oppression. Climate change in the UK has 

led to serious problems over the years on the environment and 
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people, comprising of storms, floods, sea-level rise and the 

spell of unbearable heatwave [2]. 

Despite the implications and the serious effect of climate 

change, the United Kingdom offset into the right path to re-

duce the super wicked. The UK has been the global leader in 

reducing emissions from its 1990 level; however, the country 

has faced immense challenges in complying with its net-zero 

commitment or policy to be achieved by 2030 [3]. In its at-

tempt to achieve net zero goals, the United Kingdom amended 

the 2008 Climate Change Act's policy a few years ago in 2019 

to provide specific guidelines around energy efficiency. The 

Act also mandates the government to publicize a climate 

change risk assessment in five years and create a National 

Adaptation Plan to address the risk assessment [4]. The 2019 

policy involves United Kingdom to convey all emissions to 

net-zero by 2050. The policy delivers a structure of carbon 

budgeting to aid the UK to meet its targets five-year carbon 

budgeting. Before, the Act pledged the UK to cut greenhouse 

gas pollution by 80% by 2050 instead of 1990 emissions. The 

first five carbon budgets were established to accomplish this 

purpose. In 2021, a new carbon budget was enacted that tar-

gets a 78% reduction in emissions by 2035 [5]. The budget 

encompasses shipping and aviation emissions putting UK on 

the track to net zero emissions. The Committee on Climate 

Change (CCC) functions as the official UK government ad-

visor in matters climate change. The targets set by CCC was 

set at net-zero greenhouse emission by 2050, demanding 80% 

reduction from 1990 [6, 7]. 

In the United Kingdom, there are three primary official 

measures of greenhouse gas (GHG) emissions. Territorial 

emissions totalled 468 million tonnes of carbon dioxide 

equivalent (Mt CO2e) in 2018, the most recent year for which 

all three measures are available, household emissions totalled 

569 Mt CO2e, and footprint emissions reached 703 Mt CO2e 

(Government Of UK, 2022). Carbon dioxide (CO2) emissions 

in the United Kingdom are predicted to decline by 10.7% in 

2020 compared to 2019, to 326.1 million tonnes (Mt), while 

total greenhouse gas emissions are expected to fall by 8.9% to 

414.1 million tonnes carbon dioxide equivalent (MtCO2e). 

Total greenhouse gas emissions were 48.8 percent lower in 

2010 than in 1990. Fuel burning emits energy and carbon 

dioxide (CO2) [8, 2]. 

The quantity of CO2 emitted by generating one unit of 

electricity is determined by the fuel used. For instance, since 

coal has a greater carbon content than gas, burning one tonne 

of coal produces more CO2 and GHG emissions than burning 

one tonne of gas [5]. GHG emissions from fossil fuels reduced 

by 40% between 1990 and 2019. This rather high reduction in 

emissions may be ascribed to a significant decline in coal 

consumption coupled with an increase in gas use. According 

to the Government of the UK (2020), GHG emissions from 

gas have climbed as a percentage of total GHG emissions 

from fossil fuels from 26 percent in 1990 to 53 percent in 

2019, whereas emissions from coal have fallen as a fraction of 

total fossil fuel emissions from 39 percent to 3 percent during 

the same time. Petroleum accounted for 35% of all fossil fuel 

emissions in 1990, and this figure rose to 43% in 2019. 

1.2. Research Problem and Objectives 

“The climate is changing. We must change faster” is the 

philosophy that drives UK Environmental Agency towards 

reducing emissions and take carbon out of the atmosphere by 

2030 [5]. However, the prevailing statistics and previous 

performance towards this advancement is raining doubts on 

the possibility of achieving the ambitions. This is due to var-

ious limitations and capitalism is one of the factors. Gov-

ernment body tends to invest its capital in the most profitable 

areas of development or change, which inclines towards la-

bour being more productive and utilizable, exploitable. A rise 

in labour productivity typically comprises of high-level tech, 

which involves supplementary exemplified energy and the 

withdrawal and utilization of limited, non-recycle resources, 

and consequently tragic climate change, which the world is 

facing today. The condition is complex because climate 

change itself is progressively developing in global regrowth. 

It is extremely challenging a country to find a balance to strive 

for growth whilst tacking the super wicked. 

Previous data suggests the UK is not on the path to achieve 

its climate target, based on an article produced by London 

School of Economics [9]. The Committee on climate change 

reported that the "first and second carbon budget were met, 

and the UK is on track to meet the third until 2022, but is not 

on track to meet the fourth (2023-2027) or fifth (2028-2032) 

budgets." The Act established the board on climate change, a 

self-governing organization to deliver verification-based 

evidence and advice to the United Kingdom government body 

and parliament on the obligatory carbon budgets [5]. Con-

sidering various aspects and due to the limitation of current 

progression, there is a high probability that the UK will not 

meet its net zero goals for 2035. This study evaluates this 

issue, using information from the literature review and 

available historical emission data. The study also extends the 

research to look at whether the net-zero emission target could 

be achieved by 2050 [10]. The study focuses on various Acts 

and evaluate the effectiveness of each instrument and the 

implications of climate change. Based on the above research 

problem, the research hypothesis is: Will UK achieve its most 

ambitious climate change net-zero emission target by 2035 or 

by 2050 [11]. 

2. Literature Review 

Policies develop simply and effortlessly in governmental 

congregational political schemes, but they are challenging to 

uphold given the shift of uncertainty and various conse-

quences. A journal [8] addresses the super wicked problem of 

climate change and examines what factor determines policy 

solidity in United Kingdom, intending to ease and reduce 

negative externality of emissions and production of CO2. 
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Policies can be comparatively effortless upturned specified by 

compromise voting. However, several safeguards strengthen 

policies which the journal discusses [12]. Climate Change Act 

of 2008 has been established as an obligatory legal pledge 

conveying indications to forthcoming governance to serve the 

policy as the UKs key, which reduces the altercation of such 

policy to become the country's objective. The paper [13] 

examines the policy used. It begins by observing the UK's 

performance, permitting to numerous results applicable to the 

super wicked and how significantly they are created to di-

minish emission most cost-effectively. UK achieved a reduc-

tion in emissions than The Organization for Economic 

Co-operation and Development (OECD) countries over 

1990-2005. A fall in methane is one example, which led to 

improved landfill and waste management because of en-

couraging policies of landfill tax and Landfill Allowance 

Trading Schemes. The government body plays a crucial role 

when setting policies and face serious implications when 

adapting to climate change and uncertainty. The journal [14] 

analyses the role of a government body and addresses serious 

problems faced on the policy agendas. No regret and win is 

one strategy for managing uncertainty. The no-regret option is 

to supply benefits today regardless of the extent of climate 

change while also attaining additional results. I've investi-

gated [15] which discusses the implications for theories of 

policy change and the journal [16], which assess the ad-

vantages and disadvantages of the governmental policy 2008 

Climate Change Act. These credible literatures drive the im-

plications of poor air quality, unclean water, rising sea levels 

which is derived from not addressing the matter appropriately. 

Before 2008, the UK government's climate change initia-

tives were stalled and implemented without effective coor-

dination among government ministries and industries. Nev-

ertheless, this was not due to a lack of initiative [17]. Climate 

governance efforts from local governments, civic organiza-

tions, and the commercial sector were many and have con-

tinued to flourish, sometimes in collaboration with govern-

ment and sometimes in opposition. For example, the Not-

tingham Declaration in 2000 encouraged local governments 

and communities to consider climate change into their 

judgment and strategies [18]. Low-carbon communities 

and grassroots efforts have a long, if sometimes unstable, 

history in the United Kingdom, with the country's economy 

experiencing a 3.5 percent average annual decline in car-

bon intensity between 2000 and 2015. Conversely, the 

degree to which central authority has recognized, promoted 

or hampered this conduct has varied throughout time [9]. 

A study discusses between 2006 and 2008, the phase of 

civil society advocacy, business sector endorsements, and 

political competitiveness that resulted in the passage of the 

Climate Change Act (CCA), which brought together major 

players and ideologies from these many sectors [18]. This 

innovative program was codified in law to reduce emissions 

by 80% from 1990 to 2050. It also created five-year 'carbon 

budgets,' presented and reviewed by a semi-independent 

Climate Change Committee (CCC) [11] A newly formed 

Department for Energy and Climate Change (DECC) prom-

ised that ministers and policy teams would ensure a 

low-carbon transition in social and energy systems. The De-

partment for Environment, Food, and Rural Affairs (DEFRA) 

retained responsibility for climate risk assessments and ad-

aptation but was granted additional authority to request pro-

gress reports from specific sectors [19]. 

Notwithstanding the onset of the global financial catas-

trophe and the failure of the UNFCCC discussions in Co-

penhagen in 2009, this significant degree of government ac-

tivity and political importance lasted for several years [20]. 

The first three carbon budgets became legislation, DECC 

produced an extensive strategy for energy sector change, and 

DEFRA began compiling a comprehensive Climate Change 

Risk Assessment [18]. At the time, existing politicians and 

those running for office positioned themselves and the United 

Kingdom as leaders in the battle against climate change. The 

Conservative-Liberal Coalition, which was elected in 2010, 

campaigned on becoming the greenest government ever. 

However, early concerns were voiced regarding the 

cost-effectiveness of these initiatives and the climate policy 

community's limited impact [21] (Keskitalo, 2010). The 

waning influence, interest, and commitment serve as a re-

minder that flagship strategic policies such as the CCA are 

insufficient on their own; they must be accompanied by con-

sistent policy progression and execution across multiple areas 

to achieve the required emissions reductions [22]. 

Most of these issues surfaced during the Conserva-

tive-Liberal Coalition's 2010–2015 tenure, and they became 

more intense with the commencement of the Conservative 

majority government in 2015. According to [18], the politics 

and lexicon of austerity drowned out previously significant 

arguments from the DECC, CCC, and DEFRA, while disa-

greements between departments and ministers made devel-

oping trust and transmitting consistent policy signals hard. 

Senior parliamentarians pushed to limit the UK's leadership 

role and condition any future ambitions on equivalence with 

other European countries. DEFRA and DECC suffered sig-

nificant budget cuts under the austerity banner, restricting 

their capacity to create policy. However, this relates to [21] 

argument that when it comes to climate policy in parliaments 

like the United Kingdom, Germany, or, in specific, smaller 

EU member states, becoming engrained in the EU’s intricate 

legislative frameworks offers a small backstop, especially 

when combined with the risk of backing down through too 

many regulation U-turns and violations of prior agreements. 

They thereby eliminate the time lag associated with poor 

political acceptability, which is connected to originally am-

bitious initiatives. 

3. Data and Methods 

The purpose of this study was to evaluate the UK approach 

to climate change. To evaluate the objectives of the study, 
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secondary data was used. Data was collected based on the 

variables of the study. The major variable of the study in-

cluded greenhouse gas emission. This variable contained 

several observed variables which were carbon dioxide emis-

sion, other greenhouse gas emission, fuel types and different 

sectors in UK. The total carbon dioxide emission consisted of 

the emission from carbon dioxide in UK, while other green-

house gases emission comprised other emissions apart from 

carbon dioxide. The data was also collected on different cat-

egories. The greenhouse gases emission, based on different 

fuel types (gaseous fuel, petroleum fuel, coal, other solid fuel, 

and other emissions); and the greenhouse emission from dif-

ferent sectors (energy supply, business, transport, public, 

residential, and other services). The data was collected from 

Gov.UK [23]. 

The data analysis was adopted to evaluate the hypothesis of 

the study. The first analysis was trend analysis, which 

graphically presented the trend of greenhouse gas emission 

from 1990 to 2019. The trend analysis was aimed to determine 

the effort made in emission reduction. The next technique 

applied was forecasting technique that predicted what would 

be the level of greenhouse gas emission up to 2050 (net-zero 

emission target). The forecasting technique applied was ex-

ponential smoothing where the past emission trend was used 

and smoothing was performed by detecting seasonality pat-

terns and confidence intervals. The analysis was conducted in 

Excel. Another analysis conducted was comparative analysis, 

where the proportion of emission reduced between 1990 – 

2019 was compared with the one expected between 2020 – 

2049 to achieve the net-zero emission target. An extended 

comparative analysis was also conducted to compare the 

extent and amount of emission among different sectors and 

from different fuel types, to determine the areas to focus on. 

4. Data Analysis and Results 

4.1. Greenhouse Gas Emissions 

This section was geared to evaluating the trends in green-

house gases emissions in UK over a period. The first analysis 

was done by comparing total carbon dioxide emission (CO2), 

other greenhouse gases as well as the total greenhouse gases. 

The statistics indicated that generally, there is a declining 

trend in terms of greenhouse gases emission from 1990 to 

2019. In 2019, the total greenhouse gases emission was 454.8 

MtCO2e, while that of total CO2 MtCO2e and that of other 

greenhouse gases is 89.7 MtCO2e (Figure 1). The trend de-

picted in the figure shows that significant effort has been 

made in reducing the emission over time. A significant de-

cline for gases emitted is observed between 2013 to 2019, 

which could be attributed to the efforts by the enacted emis-

sion acts, pressure from the net-zero emission targets and 

sustained efforts from the concerned bodies such as CCC. 

 
Figure 1. Greenhouse Gases Emissions 1990 - 2019 Trend. 
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4.2. Forecast of Emission 

The next analysis was to forecast trends in the emission of 

greenhouse gases over time based on the previous results. The 

forecast was made for two trends – total greenhouse gases 

emission and CO2 emissions from year 2019 to year 2050. The 

purpose of this forecast was to determine what would be the 

level of greenhouse gas emission by 2035 (the new target set 

in 2021) and by 2050 the net-zero emission target. The results 

indicated that on 2035, the total greenhouse gas emission in 

UK would be 219.95 MtCO2e while that of total CO2 would 

be 137.19 MtCO2e. It is therefore evident that the reduction in 

emission would not have been reduced by 78% as targeted by 

the CCC, if the same trend and effort is going to be main-

tained. 

However, considering the level of emission reduction by 

2050, some interesting results are obtained. The results indi-

cated that for the total C02 emissions, if the same trend and 

effort is maintained, the total emission was forecasted to be 

-74.29 MtCO2e. This implies that there would be no emissions 

of CO2 gases in the atmosphere. The net-zero emission of CO2 

would be achieved between year 2044 and 2045. For the total 

greenhouse gases emissions, the results indicated that for the 

year 2050, the emission would be 0.32 MtCO2e. This means 

that the emission would be approximately net-zero. This 

confirms that the net-zero emission target would be achieved 

by 2050. These results were tested with 95% confidence in-

tervals, with considerations of upper confidence bound and 

lower confidence bound. The results are shown in Figure 2 

and Figure 3. 

 
Figure 2. Total Greenhouse Gas emission forecasts. 

 
Figure 3. Total CO2 Gas emission forecasts. 

4.3. Efforts Made and Required 

This section was conducted to compare the amount of 

greenhouse emission reduced between 1990 – 2019 (30 years) 

and between 2020 – 2049 (30 years). The two periods have 30 

years each. The goal of this comparative analysis was to de-

termine whether the amount of gas to be reduced between 
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2020 – 2049 is higher compared to the one that was reduced 

between 1990 – 2019. Figure below compared the amount 

emitted between 1990-2019 and amount required to be emit-

ted between 2020 – 2049. 

 

 
Figure 4. Comparing greenhouse gas emissions 1990 - 2019 and 2020 – 2049. 

In this analysis, 1990 was used as the benchmark for cal-

culating percentage changes. The statistics shows that for the 

total CO2, the emission was reduced by 40% (243 MtCO2e) 

between 1990 – 2019, but would need to be reduced by 60% 

(356 MtCO2e) between 2020 – 2049. This means that greater 

effort is needed for the next 30 years to arrive at net-zero 

emission by 2050. On the centrally, it was observed that for 

the case of other greenhouse gases, the emission was reduced 

by 55.3% (111 MtCO2e) between 1990 – 2019, but would 

need to be reduced by 44.7% (90 MtCO2e) between 2020 – 

2049. For the case of other greenhouse gases, less effort was 

required between 2020 – 2049 than the previous 30 years. For 

the case of total greenhouse gases emission, it was observed 

that the emission was reduced by 43.8% (354 MtCO2e) be-

tween 1990 – 2019, but would need to be reduced by 56.2% 

(455 MtCO2e) between 2020 – 2049 (Figure 4). 
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Table 1. Greenhous gases reduction rate. 

Greenhouse Gases 
Reduction 

(1990-2019) 

Reduction (2019 

- 2049) 

Total CO2 243 365 

Other greenhouse gases 111 90 

Total greenhouse gases 354 455 

Greenhouse Gases 
% Reduction 

(2019 - 2049) 

% Reduction 

(1990-2019) 

Total CO2 40.0% 60.0% 

Other greenhouse gases 55.3% 44.7% 

Total greenhouse gases 43.8% 56.2% 

Generally, it is evident that to achieve the targeted net-zero 

emission by 2050, more effort is required to reduce the emis-

sion that it was done in the previous 30 years. It is for this 

reason that this target may be considered as a highly ambitious 

one over a period in the UK. 

4.4. Greenhouse Gas Emission by Fuel Type 

From the previous analysis, it was observed that carbon 

dioxide comprised the highest amount of greenhouse gases 

that was emitted. As a result, it was considered important to 

conduct an analysis of the various types of fuels that contrib-

uted to the emission of the carbon dioxide gas. From the his-

torical data collected from the Gov.uk data respiratory, there 

are five different types of fuels that contributed to carbon 

dioxide emitted in UK. These include gaseous fuel, petroleum, 

coal, other solid fuels, and other emissions. The statistics 

indicated that the other solid fuels and other emissions have a 

very small contribution towards the total amount of carbon 

dioxide emitted. Though a gradual declining trend was ob-

served, it was not possible to evaluate them effectively when 

compared to others. On the other hand, the major contributors 

to carbon dioxide emission in UK was gaseous fuel, coal and 

petroleum. Among them, gaseous fuel was found to have the 

highest emission amount, followed by petroleum and lastly 

the coal. Considering their trend in emissions, UK seems to 

have controlled the use of coal. A declining trend is observed, 

and a sharp decline is observed between 2012 and 2019 from 

131.1 MtCO2e to 6.4 MtCO2e respectively. There is a clear 

indication that carbon dioxide emission from coal will be 

eliminated by 2050. 

For the petroleum, the emission is declining at a very small 

rate over time. The emission reduced from 197.9 MtCO2e in 

1990 to 146.7 MtCO2e in 2019. Though these are considera-

ble reduction in emissions, it is a clear indication that the 

reduction of carbon dioxide emission has been a challenge. 

For the case of gaseous fuels, observed increased from 146.2 

MtCO2e in year 1990 to 241.6 MtCO2e in year 2000. From 

there, the emission started declining gradually over time from 

241.6 MtCO2e in year 2000 to 181.4 MtCO2e in year 2019. It 

is therefore evident that comparing between 1990 and 2019, 

the emission of carbon dioxide from gaseous fuels has actu-

ally increased, as it depicts an upward trend (Figure 5). Hence, 

much effort needed to be accorded towards the reduction of 

carbon dioxide emissions from gaseous fuels. 

 
Figure 5. UK Carbon dioxide emissions by fuel type (1990 - 2020). 
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4.5. Greenhouse Gas Emission by Sector 

The previous analysis highlighted the different trends of 

emission based on the various fuel types. This section extends 

the analysis by evaluating the trend of greenhouse gas emis-

sion based on the various sectors – energy supply, business 

sector, transport sector, public sector, residential sector and 

other sectors. The results revealed that among the six sectors 

evaluated, two sectors – public sector and other sectors – were 

found to have insignificant influence on the amount of 

greenhouse gases emitted in UK. Actually, over the peri-

od-considered (2009 – 2019), the public sector emission did 

not exceed more than 15.0 MtCO2e. On the other hand, the 

other sector had significant little greenhouse gases emission. 

From 2009 – 2019, the emission from other gases averaged 

approximately 15.5 MtCO2e. For the other four sectors, the 

one with the highest emission over the period considered is 

energy supply. Energy supply was the highest source of 

greenhouse gases from 2009 to 2016. In 2009, the emission 

from energy sector was 212.8 MtCO2e. However, the emis-

sion from the sector experienced a significant decline over 

time up to 2019 where the amount is 89.6 MtCO2e. This in-

dicates significant effort on the side of reducing greenhouse 

gases emission from the energy supply sector. 

Another significant contributor of the greenhouse gas 

emission in UK is the transport sector. Actually, it is currently 

the sector with the highest emission as at 2019 (120.8 MtCO2e) 

after the emission from energy sector was reduced below its 

levels in 2016. The statistics show that greenhouse gas emis-

sions from transport sector have been experiencing alternating 

increasing and decreasing trends over the period considered. 

For instance, the emission was 127.8 MtCO2e in 2009 and 

experienced a declining trend up to 2013 (118.3 MtCO2e). It 

then experienced an increase from 2013 up to 2017, and then 

declined up to 2019 to 120.8 MtCO2e (Figure 6). It is a critical 

indication that transport sector poses the main challenge as far 

as reduction of greenhouse gases is concerned. This is because 

the effort to reduce its emissions has not been successful over 

time. The other two sectors – business sector and residential 

sector – has experienced declining trend over time. However, 

the trends notes that there is only a slight reduction in its 

emissions over time. The evaluation from the emissions from 

the six sectors considered shows that a significant reduction is 

only experienced in the energy supply sector. 

 
Figure 6. UK Greenhouse gas emissions by sector from Q1 2009 - Q4 2019. 

5. Discussions 

From the data analysis regarding the greenhouse emissions 

in UK conducted in the previous section, there are various 

inferences that could be presented. The UK government tar-

gets and passage of an Act in 2019 to bring the greenhouse gas 

emission to net zero by 2050 was considered a critical move 

towards environmental protection. The act was amended in 

2019 from the 2008, which targeted reduction of greenhouse 

gases, by 80% by 20150. In 2021, it was announced as the 

most ambitious climate change target in the world, which was 

geared to reduce the emissions by 78% by 2035 as compared 

to the 1990 levels. Based on the previous researches, and 

available data, the achievement of this target is doubtful. This 

research investigated the possibility of achieving this target, 

from the analysis of the available data. 

Firstly, the results show that the emission of greenhouse 

gases has been decreasing from 1990 to 2019. This is a clear 
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indication that there have been efforts to reduce emissions in 

UK. Hence, there was a general move and efforts towards 

achieving the net-zero emission. The results indicate that total 

carbon dioxide emissions contributed the highest amount of 

greenhouse gasses. Therefore, this study observed that C02 

should be the major focus in the effort to reduce greenhouse 

gases emission in UK. The hypothesis of the study was to 

evaluate whether it the target of net-zero emission budget 

would be achieved by 2050, or the 78% reduction in emission 

would be reduced by 2035 [24]. To evaluate the hypothesis, a 

prediction of possible achievement of the targeted was made 

based on the available data. The results indicated that the 

reduction of greenhouse gas emission by 2035 compared to 

1990 levels (the most ambitious climate change target) would 

not be achieved. This would be so, if the same efforts and 

strategies applied since 1990 to date would continue to be 

adopted. However, the forecast was extrapolated up to 2050, 

and the research revealed that the greenhouse gases emission 

would be reduced to net-zero by 2050. These findings are 

interesting considering that this study forecast indicated that 

total CO2 would be reduced to zero between 2044 and 2045. 

Additionally, the study compared the amount of emission 

reduction made in percentage (1990 – 2019), and compared it 

with the amount of reduction required (2019 – 2049). The 

results obtained showed that much greenhouse gas emission 

need to be reduces between 2019 – 2049, as compared to the 

one that was reduced between 1990 – 2019. This clearly in-

dicates that more stringent strategies and efforts need to be 

adopted, if the net-zero emission target is to be achieved. For 

instance, while total CO2 was reduced by 40% between 1990 

– 2019, it needs to be reduced by 60% between 2019 – 2049 to 

reach the target. For the total greenhouse gases, they need to 

be reduced by 56.2% between 2019 – 2049 as compared to 

43.8% between 1990 – 2019. This study indicated that it is not 

possible to achieve the 2035 net-zero emission targets, but it is 

possible to be achieved in year 2050 in UK. 

This study extended the analysis, to determine which areas 

would need extra focus to accelerate the achievement of the 

net-zero emission target. The two aspects considered was the 

emission by sector and emission by fuel type. Considering the 

different sector, this study found out that energy supply sector 

has been experiencing decreasing trend, and thee it should be 

maintained. However, critical attention need to accord to the 

transport sector. The reduction of emission in the transport 

sector need to be stagnating. There is need for adoption of 

environmental friendly means of transport such as hybrid 

vehicles, and electric trains and vehicles as a means of re-

ducing CO2 emission from transport sector. Other sectors that 

need attention is the business and residential sectors, which 

emission has been reducing at a lower rate compared to the 

energy supply sector. The emission was also compared in 

terms of the fuel type. The study identified two fuel types that 

need to be addressed, as far as achievement of net-zero emis-

sion target is to be achieved. These fuel types include the 

gaseous fuels and petroleum. An effort needs to be made to 

reduce the emission from these sources, as the account more 

than 60% of the total carbon dioxide emission in UK. 

6. Conclusions and Recommendations 

The purpose of this study was to evaluate the UK ap-

proaches to the climate change. The specific focus was on the 

strategies and efforts made in reducing greenhouse gases 

emission in the country. The study evaluated the net-zero 

emission targets that have been enacted through an act, and 

the following amendment of the act to achieve desirable cli-

mate change targets. The research question of the study was: 

Will UK achieve its most ambitious climate change net-zero 

emission target by 2035 or by 2050? To evaluate this hy-

pothesis, the study relied on the literature review of infor-

mation published in credible UK sources, as well as previous 

researches. The study used previous data greenhouse emission 

to determine whether the target can be achieved. The study 

revealed that there is a declining trend in terms of total 

greenhouse gases and total C02 emission from 1990 to 2019, 

which shows that significant effort, has been made in reducing 

the emission over time. The forecast results also indicated that 

the reduction in emission would not have been reduced by 78% 

by 2035 as targeted by the CCC, if the same trend and effort is 

going to be maintained. However, the results confirmed that 

the net-zero emission target would be achieved by 2050 for 

both greenhouse gases and total CO2 emissions. It was also 

noted that to achieve the targeted net-zero emission by 2050, 

more effort is required to reduce the emission that it was done 

in the previous 30 years. The major type of fuels to be con-

cerned about is the gaseous fuels and petroleum, while the 

major sectors that extra effort need to be put to accelerate the 

achievement of the target is the transport sector, business 

sector, and residential sector. 

Abbreviations 

GHG Greenhouse Gas 

CCC Committee on Climate Change 

CO2 Carbon Dioxide 

OECD Organization for Economic Co-operation and 

Development 

DECC Department for Energy and Climate Change 

DEFRA Department for Environment, Food, and Rural 

Affairs 

CCA Climate Change Act 

Conflicts of Interest 

The authors declare no conflicts of interest. 

 

http://www.sciencepg.com/journal/ijsge


International Journal of Sustainable and Green Energy http://www.sciencepg.com/journal/ijsge 

 

97 

References 

[1] Pye, S., Li, F. G., Price, J., & Fais, B. (2017). Achieving 

net-zero emissions through the reframing of UK national tar-

gets in the post-Paris Agreement era. Nature energy, 2(3), 1-7. 

https://doi.org/10.1038/nenergy.2017.24 

[2] Shahzad, S., Faheem, M., Muqeet, H. A., & Waseem, M. 

(2024). Charting the UK's path to net zero emissions by 2050: 

Challenges, strategies, and future directions. IET Smart Grid. 

7(6), 716-736.  

https://doi.org/10.1049/stg2.12185 

[3] Rogelj, J., Geden, O., Cowie, A., & Reisinger, A. (2021). Three 

ways to improve net-zero emissions targets. Nature, 591(7850), 

365-368.  

https://doi.org/10.1038/d41586-021-00662-3 

[4] Shahbaz, M., Nasir, M. A., Hille, E., & Mahalik, M. K. (2020). 

UK's net-zero carbon emissions target: Investigating the po-

tential role of economic growth, financial development, and 

R&D expenditures based on historical data (1870–2017). 

Technological Forecasting and Social Change, 161, 120255.  

https://doi.org/10.1016/j.techfore.2020.120255 

[5] Carr-Whitworth, R., Barrett, J., Colechin, M., Pidgeon, N., 

Styles, R., Betts-Davies, S., & Wilson, O. (2023). Delivering 

net zero in the UK: twelve conditions for success. Environ-

mental Research Letters, 18(7), 074041.  

https://doi.org/10.1088/1748-9326/ace199 

[6] Climate Change Committee (n. d). Net Zero – The UK’s con-

stributions to stopinng global warming. Accessed on 26th Feb 

2022 from  

https://www.theccc.org.uk/publication/net-zero-the-uks-contri

bution-to-stopping-global-warming/ 

[7] Logan, K. G., Nelson, J. D., Brand, C., & Hastings, A. (2021). 

Phasing in electric vehicles: Does policy focusing on operating 

emission achieve net zero emissions reduction objectives?. 

Transportation Research Part A: Policy and Practice, 152, 

100-114. https://doi.org/10.1016/j.tra.2021.08.001 

[8] Rietig, K. and Laing, T., 2017. Policy Stability in Climate Gov-

ernance: The case of the United Kingdom. Environmental Policy 

and Governance, 27(6), pp. 575-587.  

https://doi.org/10.1002/eet.1762 

[9] Garvey, A., Norman, J. B., & Barrett, J. (2022). Technology 

and material efficiency scenarios for net zero emissions in the 

UK steel sector. Journal of Cleaner Production, 333, 130216.  

https://doi.org/10.1016/j.jclepro.2021.130216 

[10] Höhne, N., Gidden, M. J., den Elzen, M., Hans, F., Fyson, C., 

Geiges, A., & Rogelj, J. (2021). Wave of net zero emission 

targets opens window to meeting the Paris Agreement. Nature 

Climate Change, 11(10), 820-822.  

https://doi.org/10.1038/s41558-021-01142-2 

[11] Munro, A., Boyce, T., & Marmot, M. (2020). Sustainable health 

equity: achieving a net-zero UK. The Lancet Planetary Health, 

4(12), e551-e553. 

https://doi.org/10.1016/S2542-5196(20)30270-9 

[12] Van Soest, H. L., den Elzen, M. G., & van Vuuren, D. P. (2021). 

Net-zero emission targets for major emitting countries con-

sistent with the Paris Agreement. Nature communications, 

12(1), 2140. https://doi.org/10.1038/s41467-021-22294-x 

[13] Bowen, A. and Rydge, J., 2011. [online] Climate change pol-

icy in the United Kingdom. Available at:  

https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2

014/03/PP_climate-change-policy-uk.pdf [Accessed 13 De-

cember 2021]. 

[14] Cimato, F. and Mullan, M., 2010. [online] Adapting to Cli-

mate Change: Analysing the Role of Government. Available at: 

https://assets.publishing.service.gov.uk/government/uploads/s

ys-

tem/uploads/attachment_data/file/69194/pb13341-analysing-r

ole-government-100122.pdf [Accessed 13 December 2021]. 

[15] Lovell, H., Bulkeley, H. and Owens, S., 2021. Converging 

Agendas? Energy and Climate Change Policies in the UK - 

Heather Lovell, Harriet Bulkeley, Susan Owens, 2009. [online] 

SAGE Journals. Available at:  

https://journals.sagepub.com/doi/pdf/10.1068/c0797j [Ac-

cessed 13 December 2021]. 

[16] Lockwood, M., 2021. The political sustainability of climate 

policy: The case of the UKClimate Change Act. The political 

sustainability of climate policy: The case of the UKClimate 

Change Act, [online] Available at:  

https://reader.elsevier.com/reader/sd/pii/S0959378013001076

?to-

ken=0D9FF84832D0DC9F534818A0C47E7DDE994099729

7674E51D0BBE0FA91E38107DD0B06C480E61517CA7184

ACA6EB4FB0&originRegion=eu-west-1&originCreation=20

211213134223 [Accessed 13 December 2021]. 

[17] Rosenbloom, D., Markard, J., Geels, F. W., & Fuenfschil-

ling, L. (2020). Why carbon pricing is not sufficient to 

mitigate climate change—and how “sustainability transition 

policy” can help. Proceedings of the National Academy of 

Sciences, 117(16), 8664-8668.  

https://doi.org/10.1073/pnas.2004093117 

[18] Gillard, R., Gouldson, A., Paavola, J. and Van Alstine, J., 2017. 

Can national policy blockages accelerate the development of 

polycentric governance? Evidence from climate change policy 

in the United Kingdom. Global Environmental Change, 45, pp. 

174-182. https://doi.org/10.1016/j.gloenvcha.2017.06.003 

[19] Barrett, J., Pye, S., Betts-Davies, S., Broad, O., Price, J., Eyre, 

N., & Scott, K. (2022). Energy demand reduction options for 

meeting national zero-emission targets in the United Kingdom. 

Nature energy, 7(8), 726-735.  

https://doi.org/10.1038/s41560-022-01057-y 

[20] Hafner, S., Jones, A., & Anger-Kraavi, A. (2021). Economic 

impacts of achieving a net-zero emissions target in the power 

sector. Journal of Cleaner Production, 312, 127610.  

https://doi.org/10.1016/j.jclepro.2021.127610 

[21] Keskitalo, E. C. H., 2010. Climate change adaptation in the 

United Kingdom: England and south-East England. Develop-

ing adaptation policy and practice in Europe: Multi-level 

governance of climate change, pp. 97-147.  

https://doi.org/10.1007/978-90-481-9325-7 

http://www.sciencepg.com/journal/ijsge


International Journal of Sustainable and Green Energy http://www.sciencepg.com/journal/ijsge 

 

98 

[22] Shabha, G., Barber, F., & Laycock, P. (2023). A qualitative 

assessment of the impact of smart homes and environmentally 

beneficial technologies on the UK 2050 net-zero carbon 

emission target. Smart and Sustainable Built Environment, 

12(2), 341-360. https://doi.org/10.1108/SASBE-07-2021-0112 

[23] Government Of UK (n.d). “Final UK Greenhouse Gas Emis-

sions National Statistics: 1990 to 2019.” GOV.UK, 24 June 

2021, 

www.gov.uk/government/statistics/final-uk-greenhouse-gas-e

missions-national-statistics-1990-to-2019 

[24] UK Parliament (24 May, 2021). Climate change targets: the 

road to net zero? House of Lords Library. Accessed on 24th 

February 2021. From  

https://lordslibrary.parliament.uk/climate-change-targets-the-r

oad-to-net-zero/ 

Research Fields 

Samuel Wandeto Mathagu: Environmental economics, Econ-

ometrics, Financial economics, Health Economics. 

 

http://www.sciencepg.com/journal/ijsge

