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1. The challenge

The consensus of scientists is now overwhelming: human activities are contributing to global climate change. The burning of fossil fuels, changes in land use, as well as various industrial processes, are adding heat-trapping gases, particularly carbon dioxide (CO2), to the atmosphere.

There is now roughly 40% more CO2 in the atmosphere than there was before the industrial revolution. Such high levels have not been experienced on earth for at least 800,000 years and in all likelihood not for the last three million years. The effects of these additional greenhouse gases can already be seen today. Global average temperatures have risen by 0.75°C since about 1900, with consequences for both the environment and people’s lives
, as many elements of human society and the environment are sensitive to climate variability and change.
2.  Adaptation

If climate change continues unchecked, the additional consequences for the UK will be severe. The UK Climate Projections, published in 2009
, give the most detailed predictions yet of the most likely major changes to the UK’s climate in the absence of action to cut global emissions. For example, by 2080 we can expect:

• 
More droughts: summer rainwater could drop by a quarter
• 
More flooding: winter rains and snow could increase by almost a third

· More heatwaves; such as the one experienced in 2003 that caused an additional 2000 deaths in the UK

· Changes in growing seasons; affecting the crops and food we produce, and the wildlife we protect

· Sea level rise: affecting our coastal communities
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           Figure 1: Expected changes in summer and winter precipitation

Research undertaken in West Sussex looking at severe weather incidents and their impacts on services over a ten-year period (January 1998 to December 2008), shows that over 113 significant weather events were recorded causing a multitude of incidents
. Of extreme weather events identified 51 were associated with rainfall causing flooding and 42 with storms. The minimum cost of these events was estimated to be in the region of £24 million. The impacts of these events particularly affected the sectors involved in the provision of health care and infrastructure. With climate projections indicating that West Sussex is likely to be at increased risk from extreme weather events, the area’s vulnerability to such events seems likely to increase significantly, as will the cost of dealing with them.  

There is also an essential role for sensitive land management. At present we have fragmented landscapes with isolated nature reserves and other protected sites, which are unlikely to be able to sustain wildlife in the long term. Large, interconnected areas of habitat are more likely to be sustainable in the long term and will help protect us from changes to our climate. In large areas, natural processes can act to maintain habitats and species, and there is less need for deliberate (and costly) habitat management. 
3. Carbon reduction

The 2008 Climate Change Act introduced into law a national carbon budget. The Act commits the UK to reducing carbon emissions by 80% by 2050. It will be possible to achieve an element of this through policy and incentives put into place by national government and the EU by, for example, decarbonising the electric grid and carbon capture and storage, however, in order to meet the targets, it is essential that local areas take action too. 

3.1. A West Sussex local carbon budget

One framework for taking forward wide-ranging local action is in the form of a local carbon budget. A local carbon budget will make it easier for us to lead and plan the local action needed within the County. It will provide us with an understanding of:

· The carbon footprint for which the county is responsible

· The rate at which the footprint needs to be reduced 

· How the current carbon ‘spend’ breaks down in a way that gives a more understandable picture of impacts and thus makes it easier to explain to different people/groups what action needs to be taken
Within the carbon budget, we will take a ‘consumption’ based approach to emissions reduction. This means taking account of the impacts arising from the products and services we consume, no matter where they are produced, rather than ‘production emissions’, which only accounts for direct emissions that relate to activities taking place within a given area. 

Why should we adopt a Local Carbon Budget?
The common approach that is used for measuring government targets is based on territorial or “production emissions”; these are direct emissions that relate to activities taking place within a given area. This method of measurement only accounts for part of the overall impacts, what is left out are the indirect emissions resulting from many of the goods, food and services that are consumed within a defined region, but produced outside the region. 
Impacts arising from the products and services we consume, no matter where they are produced are known as “consumption emissions”. One of the consequences of only measuring production emissions is that it can misrepresent an organisation/region’s impact and preclude a whole range of actions being taken to become a more sustainable place. An Oxford University study found that although CO2 emissions have fallen by 8.5% in the UK when measured on a production basis, when measured on the basis of consumption UK emissions rose by 19% between 1990 and 2003
.

Currently we have data available from the Department of Energy and Climate Change (DECC) on the direct emissions related to electricity, gas and vehicle fuel use. However, this does not currently include all carbon emissions, especially those relating to aviation and shipping, and the embodied emissions such as in the goods and services that we buy. This data can only be broken down into the three segments, which are not detailed enough to help us to understand the sources of emissions, and so where to prioritise actions in the plan (Fig.2). Whereas, a consumption-based footprint can give a more accurate picture of emissions because it includes those emissions embodied in imports and supply chains. In addition, it provides a picture of emissions that are attributable to understandable units, such as food and drink, and electrical goods. This will make it easier to explain to people the link between emissions and our behaviour and lifestyles.
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An approach has been taken to measure the carbon footprint of West Sussex residents and businesses that solves the problems regarding what does and does not get measured, by taking into account both consumption and production emissions arising in the County.
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3.2 Resident’s emissions

The Global Footprint Network and WWF’s Living Planet Report
 shows how the rate at which people are consuming natural resources and polluting the environment, our “ecological footprint”, is rising rapidly. Using ecological footprinting, it is possible to estimate how many planet earths it would take to support humanity. If everyone in the world lived an average UK lifestyle, we would need three planets to support us. Analysis shows that the carbon and ecological footprint for a typical West Sussex resident are similar to the UK average of a three planet lifestyle
 (Figure 3).
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  Figure 3: Carbon and ecological footprints for an average West Sussex residents.
Small World Consulting has expanded on the above analysis by undertaking a more detailed breakdown of the carbon footprint to enable the effective targeting of carbon management activities. The total greenhouse gas ‘footprint’ of the residents in West Sussex is 13.7 million tonnes CO2e (Figure 4).
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 Figure 4:  Breakdown of West Sussex residents’ emission by source 
 of total 13.7 million tonnes CO2e

Just over a quarter (27%) of the total footprint is made up of fuel use in homes and cars. Other transport related emissions (flights, public transport and the carbon embodied in cars themselves) add a further 21%, so that  household energy and transport between them make up almost half (48%) of the total carbon footprint. 

The other half of the footprint is a mixture of embodied carbon in goods (food, as well as, all inedible items), a wide range of services (from hotel accommodation to financial services) and public services such as education, health care, defence and government. The building, maintenance and improvement of homes accounts for about 3% of the total.

Other emissions of note are:

· Leisure flights account for 13% of the footprint
· Food and drink account for 12%. This section does not include food and drink purchased from restaurants, cafes, pubs, hotels or that consumed by industry (for example in business lunches), or through the delivery of public services, such as school and hospital meals.  Nor does it include emissions resulting from the cooking or wasting of food. If all these components are added on, however, food accounts for around 20% of the total footprint.

· Non-food shopping, which is 11% of the total footprint. This category includes a wide variety of goods; some key components worth noting are: 

· Electrical goods – 1.5%

· Clothing and footwear – 1.3%

· Furniture, carpets and other household textiles – 1%

· Books, paper and published materials – 0.8%
3.3 Business emissions

Business emissions in West Sussex are 20.9 million tonnes CO2e, which can be attributed to six broad industry categories, (Figure 4). This figure includes direct emissions, emissions from electricity consumption and indirect emissions in the supply chains. Nearly half the emissions from business, 49%, stem from the Production sector; this is a broad category covering different types of products with different carbon characteristics, for example: pharmaceuticals, footwear, textiles, paper. For some goods (such as cement) the majority of emissions are released directly in the production process, whilst for others (such as processed foods) the overwhelming majority of emissions lie in the supply chains of purchased materials or ingredients.

   Figure 5: Breakdown of West Sussex Industry emissions 
   by source of total 17.5 million tonnes CO2e
3.4 How we develop the local carbon budget

The Environment and Climate Change Board aims to use its influence to help to reduce emissions in West Sussex by at least 50% by 2025 (see Section 6). Achieving this target equates to an average reduction in emissions of 3.3% per annum (Figure 5). In reality, the reduction in emissions will not be as uniform as this average or the graph in Figure 5 suggests, as the rate at which projects, policies and technologies will be introduced will vary. 

[image: image3.emf]5,000,000

6,000,000

7,000,000

8,000,000

9,000,000

10,000,000

11,000,000

12,000,000

13,000,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Year

Carbon Emissions (t)


 Figure 5: Local Carbon Budget Descent Curve
It is anticipated that half of the average annual 3.3% reduction will be achieved through national initiatives, for example, the Green Deal, de-carbonising the electricity grid etc. This will leave half of the annual reduction to be achieved through local action. 
The carbon footprint will be used to set the baseline, therefore, the baseline year for the local carbon budget and the reduction curve in Figure 5 is 2010. In order to monitor progress on the budget, the carbon footprint will be repeated in 2- 3 years time. In addition, as each action in the action plan is progressed key performance indicators will be developed; these will also be used to monitor progress. 
3.5 The Scale of the Challenge

The scale of the challenge to achieve this reduction should not be underestimated. We will need major changes to the way we use and supply our energy and in doing so it is critical that our supplies continue to be safe, secure and reliable. To create sustainable communities and to keep within a carbon budget, major behavioural change in the County will be required on the part of residents, businesses and visitors; not only in terms of our buying behaviour, but also in attitudes to work, travel, leisure and each other. This is not marginal change, but transformational change. 

Despite the challenges, if we get it right and act now, there can be real benefits. For example, we will have a better quality of life, improved long-term economic health with new business opportunities in low carbon research and development, as well as healthier ecosystems and a healthier and stable future exposed to less risk. In addition, by reducing our reliance on fossil fuels, we will achieve greater security of future energy supplies.
Greenhouse gases (GHG) are those that have a global warming potential. Carbon dioxide (CO2) is an important GHG as it is produced in such large quantities and stays in the atmosphere for long periods of time, however two other gases, methane (CH4) and nitrous oxide (N2O) are also important because they have a global warming potential greater than CO2. For this reason the greenhouse gas footprint has been calculated, including these two gases. The combined effect of all GHGs in the atmosphere is expressed in terms of the equivalent amount of CO2 that would produce the same effect; therefore they have the units CO2e, and in this document GHG emissions are typically expressed in ‘tonnes CO2e’.
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Figure 2: West Sussex’s CO2 emissions for 2009 (000’s tonnes)
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