Evaluate how carbon footprint methodologies can help us assess the impact of COVID 19 on our environmental targets and how it can facilitate the formulation and implementation of a Covid-19 green recovery plan in the UK.
The momentous and ongoing effects of the COVID-19 pandemic have been felt by all corners of society. However, the impacts the pandemic will have on the environment, particularly CO2 emissions, are still not entirely understood. Carbon footprint methodologies measure greenhouse gas emissions released during a human activity (Apul & Franchetti, 2012) and are often used to assess progress towards environmental targets (Committee on Climate Change, 2019). Now, the technique is being used to assess what environmental changes have occurred during the pandemic. Carbon footprint methodologies are also being adopted to aid in the formation and implementation of recovery packages. However, the method is agued to have both strengths and weaknesses in application. Within this essay the use of carbon footprint methodologies shall be assessed in relation to the impacts COVID-19 and the methods role in creating a green recovery shall be discussed. 
To reduce C02 emissions the UK has committed to emitting net zero greenhouse gas emissions by 2050 (Department for Business, Energy & Industrial Strategy & The Rt Hon Chris Skidmore MP, 2019). The target, which was recommended by the Committee on Climate Change, has been labelled as ‘one of the most ambitious in the world.’ Since the target was set, The UK Government has started to alter several industries (Bolton, 2019) and invest in carbon offsetting to reduce emissions (Department for Transport & The Rt Hon Chris Grayling MP, 2019).  However, the Committee on Climate Change (2019) stressed that the UK Government is not doing enough; stating that progress is slow and often only concentrates on single departments.
Coronavirus disease (COVID-19) was first reported late December 2019 in Wuhan City, China (Lui et al, 2020). The UK was placed into a nation-wide lockdown by March 23rd, 2020 (UK Government, 2020  Mass lifestyle changes placed upon over 66 million people within the UK (Office for National Statistics, 2020) have impacted consumption and production activities causing a change in anthropogenic impact. Carbon footprint methodologies are commonly used to assess environmental impact and to assess progression towards environmental targets. Thus, the method is currently being adopted to assess the environmental impact of the pandemic.
Developed by Wakrnagle and Rees (1962) as a part of their ‘ecological footprint’ model, the carbon footprint has become an established tool for measuring environmental impact. There is no universally agreed definition for a carbon footprint (Fang, 2020) and methods used vary between countries and academics (European Investment Bank, 2020). The method used can also depend on the results needed (Radu et al, 2013). Methods used when calculating the carbon footprint of a product will be different to the method used when calculating at a national, international, or even global level. At a national level, three perspectives exist when calculating climate emissions. The territorial perspective only includes emissions that occur within a county's boarders, this method used within environmental law when analysing a country’s emissions. The production perspective focuses on companies and citizens that have residential or economic ties within a country. Meaning that, wherever the emissions are released, the country that the person or company is ‘resident’ to is where they shall be counted. The consumption perspective aims to assess the emissions relating to the goods and services consumed by a country even if they occur outside of the country's boarders (European Environment Agency, 2013). The UK’s official carbon footprint is calculated on a consumption basis (The Department for Environment, Food, & Rural Affairs, 2017), which include emissions relating to UK import and exclude emissions relating to UK exports (Office for National Statistics, 2019). 	Comment by Paige Cole (1804677): maybe add in that it is part of ecological foot print. this may help in the analysis later on

After calculating a carbon footprint, the results are used to track progress, identify areas of improvement, and create targets (Radu et at, 2013). The methods ability to provide relatively simple and impactful statistics makes them a useful tool to show environmental impact and popular among governments and businesses (Laurent et al, 2012). 	Comment by Paige Cole (1804677): add more positives! Bit doom and gloom 

However, carbon footprint methodologies have been criticized for several reasons. Firstly, as there is no clear, universally agreed definition, calculations and methods vary greatly between countries and academics, leading to issues when data is compared at face value. For example, the Danish carbon footprint varies around 40% depending on whether international transport is included (Solli, 2010). Small variations between methods can impact results greatly. Due to the way in which data is compiled, each perspective within the methodology is associated with uncertainties. The Department for Environment, Food, & Rural Affairs (2017) states that the consumption perspective and method used has ‘inherent uncertainties’ and therefore produces experimental statistics; adding that the methodology is subject to ‘ongoing review and refinement from time to time.’ The European Environment Agency (2013) has stressed the need for standardisation when calculating carbon footprint, especially when focusing on the consumption perspective. Several guidelines have been created in order to minimise uncertainties when using the method. The IPCC Guidelines minimise bias (IPCC, n.d.) and improve transparency when measuring national greenhouse gas emissions (IPCC, 2019). On the other hand, the guidelines have been critiqued for being inadequate for most countries (Yona et al, 2020). Several alternative guidelines include UNFCCC reporting guidelines on annual inventories and the EMEP/EEA air pollutant emissions inventory guidebook (European Environment Agency, 2013). Although these methods are associated with similar weaknesses, their existence form the foundation of climate policy (Yona et al, 2020) and by using them the validity of carbon footprint methodologies are improved.
The method has also come under scrutiny for suboptimization; not considering environmental protection in a holistic way. When policies are created which focus on tackling one issue, in this case carbon emissions, other environmental issues become neglected and leaders can lose sight of the whole environmental picture (Laurent et al, 2012). Adopting the complete ‘ecological footprint’ when creating policies would result in each environmental issue being accounted for, including carbon. However, societies current carbon footprint accounts for 60% of the ecological footprint (Global Footprint Network, 2017). So, governments are concentrating on the most prominent aspect within the ecological footprint and it can be said that this is effective. 
Since the pandemic began, climate scientists have been producing current estimates to assess the impacts of COVID-19 on carbon emissions. To identify the impacts, data from Liu et al’s (2020) study shall be used. The study presented daily estimates of both global and country-level CO2 emissions between 2019 and 2020. The research adopts the previously mentioned IPCC Guidelines for National Greenhouse Gas Inventories to address uncertainties within the data. 	Comment by Paige Cole (1804677): mention it or delete this 
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Figure one: Effects of COVID-19 on global emissions, 2019-2020 (Lui et al, 2020)
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Figure two: Effects of COVID-19 on global emissions, 1990-2020 (Lui et al, 2020)
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Description automatically generated]Figure one represents a comparison of the global daily CO2 emissions (MtCO2 per day) for 2019 and 2020. The graph shows an 8.8% decrease in CO2 emissions during the first 7 months of 2020 compared to that of 2019 (Liu et al, 2020). Figure two illustrates the COVID-19 pandemic in comparison to annual decreases experienced in the past (since 1990). Totalled, the decrease in emissions has been more significant than ever experience in the past, including records from World War II and any recent economic recession. However, it must be mentioned that average levels of CO2 were lower during previous declines. 
Figure three: Effects of COVID-19 on UK emissions, 2019- 2020. (Lui et al, 2020)



Similar trends have also been found within the UK, specifically. Figure three shows the UK’s CO2 emissions per day. The grey area within the graph indicates when the UK was in lockdown. During this period the UK experienced the greatest decrease in emissions. Overall, it is estimated that the UK has experienced a decrease of 15% 2019 compared to 2020 (Lui et all, 2020)
When assessing the impact of COVID-19 on the UK’s progress towards environmental targets, an argument that has been highlighted in many news articles (Stone, 2020; Harvey, 2020 McGrath, 2020) and research papers (Quréré et al, 2020; Wang et al, 2020; Han et al, 2020) is that the decrease in global emissions is only temporary and emissions will increase as economic activity returns to normal. This is already being recorded. Referring to figure three, it is apparent that emissions increased within the UK began to increase  Overall, it is estimated that carbon emissions within the UK for 2020 will be decreased by -2.6 to -8.4% (Quréré et al, 2020), meaning that statistically the UK appears closer to the net zero target. However, it is key to note that this is a temporary decrease in emissions due to COVID-19. No policies or low carbon infrastructure have been implemented in this time period to sustain the decrease in emissions needed to reach to net-zero target long-term. Even though there were no new low carbon policies or infrastructure in place during the most environmentally impactful period of the pandemic, the opportunity of a ‘green recovery’ is now beginning to come to light. 	Comment by Paige Cole (1804677): that caused this result maybe 

To rebuild the economy post-COVID-19, many governments are creating recovery packages. Numerous governments have included environmentally focused, or green, measures within their recovery packages (OECD, 2020). A green recovery focuses on environmental issues and aims to put policies in place that will not only aid economically but also environmentally (Waysand, 2020). A ten-point plan has recently been created by the UK Government that will aim to create green jobs by focusing on clean energy, nature, transport, and innovative technologies (Prime Minister’s Office, 2020). Notably, many of the plan’s aims focus and directly mention carbon emissions and the progression towards net zero. The upcoming COP26 convention is also referenced to several times within the press release. This suggests that the UK Government is focussing on reaching the targets set and making environmental improvements in time for the event. Investments to aid in the plan include £200 million of new funding to develop carbon caption areas and up to £500 million to aid in the development of hydrogen power infrastructure, indicating that there is intention to improve the UK’s infrastructure. The total amount being spent on the UK’s recovery is £100 billion (HM Treasury), whilst only £12bn of this is being spent on the green ten-point plan (Prime Minister’s Office, 2020). This trend can be seen in other countries too. For example, the overall recovery budget of France is £89bn whilst £30bn is being spent on green energy development (BBC, 2020). Miliband argues that the plan is ‘deeply disappointing,’ highlighting that the UK’s plan is inadequate when compared to France and Germany, who are investing more money into their green recovery plans (Carbon Brief, 2020). This point is built on by Webster and Gosden (2020) who highlight that the UK’s £500 million investment into hydropower is meagre when compared to Germany’s €7bn. Considering the great impact that climate change is projected to have, it can be argued that the UK’s plan is inadequate. On the other hand, environmental issues even being considered within the recovery plan can be seen as progress. 
Carbon footprint methodologies will aid in both the creation and implementation of the green recovery. As discussed previously, the results from the method are often used to assess weaknesses and create targets addressing them (Radu et at, 2013). The transport sector accounts for 33% of climate emissions within the UK (BEIS, 2019). The 2018 UK Greenhouse Gas Emissions, Provisional Figures (BEIS, 2019) report used carbon footprint method to identify this weakness. Now, two of the ten points within the recovery plan address transport emissions directly. This indicates that by using carbon footprint methodologies to highlight sectors with the most emissions lead to them being addressed though the implementation of policies etc.	Comment by Paige Cole (1804677): add other ways it will help create

The implementation of the green recovery will also adopt carbon footprint methodologies to track progress and assess whether it is successful. By regularly assessing and reporting on the UK’s carbon footprint, further policies and incentives can be put in place. When discussing the implementation of the green recovery, it is worth mentioning the UK’s history with reaching targets. Unfortunately, the UK has failed to do so numerous times. For example, the UK aimed reduce CO2 emissions by 20% by 2010 but missed the mark by 3.7% (BBC, 2020). It can be argued that the UK has a track record of missing targets, so why would this be any different? Although, a lot has changed since 2010; collective environmental consciousness and policies supporting environmental change have increased greatly (Smith, 2019).
As mentioned previously, carbon footprint methodologies have been criticised for suboptimization. The ten-point plan proposed includes aims which targets other areas of the environment. This indicates that the environment is being considered in a holistic way. One aspect of the plan is to protect the natural environment (HM Government, 2020). Improving biodiversity is mentioned alongside the promise to fund conservation and restoration projects. This will help to reduce carbon emissions as enhancing the natural environment is a key aspect of long-term carbon sequestration (HM Government). Habitat loss has also been linked to disease. Poor habitat management and deforestation means animals must reside closer to humans, leading to more opportunities for zoonotic diseases to occur (Tollefson, 2020). The UK Governments commitment to protecting the natural environment will assist in reaching net zero and make future pandemics less likely. 
Carbon footprint methodologies are among the most utilised techniques for assessing emissions. Despite their uncertainties, they provide powerful statistics that act as a baseline for setting and tracking progress towards environmental targets. In light of the recent pandemic, the method has been adopted to assess the decrease in emissions. Finding that, global emissions experienced were lower than ever experienced since 1900. Although this is a huge decrease in emissions, many studies have suggested that it is only temporary. To reach the net zero target societal change is needed. Carbon footprint methodologies shall play a key role within this change. The UK’s 10-point plan has and will adopt the methods and act as the environmental saviour needed to reduce the impacts of climate change; but past experience suggests otherwise. It is hoped that the UK continues to fight climate change but must not forget the approach the environment in a holistic way.
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