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Abstract

:

The Paris Agreement requires radical action across all policy sectors and at all scales of government. This paper argues that without a clear framework for sectoral budget setting which takes account of interactions across spatial scales, incoherent and inadequate policy responses will result. Using a case study of the transport sector within the UK, which has committed to a zero carbon pathway in law, we look at three key elements which have to be considered in setting out a new framework: budget coherence, accounting coherence and policy coherence. Using top-down and bottom-up examples emerging from practices today in the UK, we demonstrate that there are no ‘optimal’ solutions but a set of choices, all of which appear to be better than the patchwork of approaches emerging in the absence of a framework. A multi-scalar approach is essential as transport crosses spatial boundaries and the policy system places different levers at different scales. Transparency will be beneficial for honesty with the public and the difficult politics this rapid transition necessitates. It will also mitigate against blame shifting across governments between and within scales and the resultant inaction which characterized the previous decade of supposed ‘climate action’.
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1. Introduction


The past three decades have seen increasing political recognition of the need to reduce global cumulative carbon emissions and a science-led ratcheting up of the stringency of carbon budgets which are consistent with limiting global warming [1,2]. This has also been a period in which the pace of action has yet to match the political commitments to act [3,4]. To meet the challenge of the climate crisis requires rapid and difficult actions across all scales of government. To date, a reluctance to break commitments down by sector or spatial scale has resulted in a patchwork framework which enables blame shifting and incrementalism [5,6]. In this paper, we look at three key elements which have to be considered in setting out a new framework: budget coherence, accounting coherence and policy coherence. Using top-down and bottom-up examples emerging from practices today in the UK, we demonstrate that there are no ‘optimal’ solutions due to the multi-scalar nature of the problem and the mismatch of policy competencies to the spatial governance scale. This paper concludes that coordination across scales can be facilitated through addressing the three components of coherence, and without this, the difficult political decisions that the climate crisis demands are more likely to remain unresolved.



The accounting and accountability frameworks set up by the United Nations Framework Convention on Climate Change (UNFCCC) are all based around national territorial responsibilities. The 2015 Paris Agreement commits “to holding the global increase in global average temperatures to well below 2 °C” and to seeking to limit the rise to 1.5 °C [7]. The science underpinning what comprises a safe budget is continuously evolving [2]. For any given budget, however, the process of allocating responsibility for the global carbon budget to the different national territories has long been identified as being “as much a political as a scientific issue” [8]. Such concerns also matter within national territories, and this is the focus of this paper.



This paper is based on an analysis of the United Kingdom (UK). The UK government has set a UK-wide target under the Climate Change Act 2008 and Climate Change Act 2008 (2050 Target Amendment). The latest amendment, ratified in 2019, adds a commitment to cutting emissions by 100% by 2050 (from 1990 levels), with a series of five-year budget periods set along the route. Previous research has shown that the presence of ambitious targets (80% reductions at that time) served as a ‘lodestar’ to point actors in a new direction but offered little in the way of structure to stimulate change [9]. However, a 100% reduction goal should change the nature of the debate from what is to be included in the emissions reduction goals to ‘by when?’ and ‘how?’ as all sectors are, de facto, critical. The policy position has now effectively moved beyond arguments about whether sectoral target setting is a good idea [10,11].



The UNFCCC process is a top-down territorial allocation process, and in the UK, the government has refused to consider allocating responsibilities to jurisdictions below that of the devolved nations (Scotland, Wales and Northern Ireland). In parallel with and in contrast to the top-down UNFCCC process, there is a vibrant local response to the climate crisis at a local scale, with climate emergencies declared in an estimated 1910 jurisdictions and local governments across the world (which, combined, would represent over 826 million citizens) [12]. This is true too in the UK, with 74% of local authorities estimated to have declared climate emergencies by February 2021 [13]. Local action and political engagement must be part of any rapid transition [14]. The key point here is that there is a multi-scalar response to the climate crisis unfolding in a way which is not being coordinated.



This paper uses the transport sector to demonstrate why this lack of coordination matters and how the concerns which exist at an international scale about how to assign budgets and responsibility also play out strongly in subnational policy systems. The transport sector is selected, as it is both the largest contributor to climate emissions [15] in the UK and also one which evidently crosses different scalar governance boundaries. To illustrate the nature of the coordination challenge, a sample of 183 (of the 300) climate emergencies declared in the UK in October 2020 were reviewed, which revealed the following:




	
Only 38% of authorities had declared an emergency with no target or pathway;



	
Only 15% of authorities were in the process of setting targets;



	
Only 47% of authorities had set a target. However, of these, 41% were for emissions only by the local authority’s own activities, with 59% being area-wide targets;



	
Only 8% set targets for the transport sector.








What lies behind this piecemeal approach is not clear. For some authorities, the race to declare the earliest date for zero emissions across local authorities has been likened to “exercises in vanity” with the targets helping “politicians to be seen to be doing something when actually they are not” [16] (p. 65). For others, undoubtedly there are still debates about what accounting method to use, what physical boundaries to use and what system boundaries are applied [17,18,19], which provide a shield for inaction. The lack of clear recognition of the need for multi-scalar allocation of emissions responsibilities is allowing an incoherent approach to unfold.



In this paper, we attempt to resolve the issue of how to achieve coherence across different spatial governance scales. The OECD identifies a key aspect of policy coherence as being the establishment of effective governance mechanisms “to address policy interactions… and align actions between levels of government” [20] (p. 4). In this paper, we expand the notion of coherence to three different aspects which we see as necessary for effective carbon governance:




	
Budget coherence: Are the budgets aligned across authorities and scales?



	
Accounting coherence: What gets counted where?



	
Policy coherence: How are budgets aligned with the capacity to act?








We demonstrate that the components of coherence do not all align in some optimal solution. Where budget coherence is at its greatest does not map well to where policy coherence is at its greatest. We know that the current institutional structures are undoubtedly not well matched to tackling wicked problems such as climate change [21]. However, institutional structures are also quite rigid, and policy siloes are difficult to change [22,23], so urgent action can only be enacted through the institutions we have. Even if governance reform were on the table, there would be tensions between the categories of coherence under any configuration. We argue then for a pragmatic approach to enable recognition of the importance of finding a multi-scalar solution and to choosing a way forward.



This paper proceeds as follows. First, we set out the data sources and methods we use to support the analysis, which we use to resolve our arguments on coherence in Section 2. In Section 3, we look at the international to national translation of what the Paris Agreement means for a country such as the UK and then what the UK Climate Change Committee has assessed this to mean for emission reduction targets in transport. Section 4 then shifts to a consideration of a spatial scale through consideration of carbon accounting approaches and by mapping the governance realities to the task of carbon reduction. The concluding section draws together the different components of our arguments. It demonstrates that enough is known to agree on a meaningful accounting and accountability framework across scales.




2. Materials and Methods


This article uses secondary data sources to inform its arguments. The data sources are all publicly available and introduced here with an explanation of how they have been applied. In addition, the ranking analysis which is conducted to explore accounting coherence in Section 4.2.2 is explained.



In Section 3, the article uses data from the Climate Change Committee’s Sixth Carbon Budget [24]. The data are all made freely available on the Climate Change Committee website [25]. This allows for the annual disaggregation of total mitigation and residual emissions by sector, which is reported in Section 3. Aggregate charts which are used in the Sixth Carbon Budget report are also accessed from this site.



In Section 4.2.1 on budget coherence, two local climate action plans are used to explore consistency across overlapping spatial scales [26,27]. The data used in the analysis are extracted from publicly available reports, but the elaboration of the Leeds and West Yorkshire pathways is the authors’ own based on stated annual emission reduction rates and the local climate action plan’s projections. Both plans were, at the time of writing, subject to either consultation or further work to identify a preferred final pathway.



Section 4.2.2 examines accountability coherence at different spatial scales. Two data sets were used to inform this analysis. The territorial emissions estimates were derived from the UK National Atmospheric Emissions Inventory, published by the Department of Business, Energy and Industrial Strategy, which reports on territorial emissions using, for road transport, traffic flow estimates and speed-flow curves to allocate emissions according to where they take place [28]. Only road transport emissions were used, which represented 96% of the categorized emissions. For a production-based approach (as per Harris et al. [18]), we used data provided by Transport for the North, which provides estimates of emissions for residents of different areas on the basis of car ownership, vehicle type and annual mileage as recorded in the annual roadworthiness test and assigned by locality. This draws on the methodology of Wilson et al. [29]. The data are available at different local authority spatial scales and for both data sets for the period of 2010–2018 for England, Scotland and Wales but are not yet publicly available. This data set did not, however, include freight transport emissions.



As part of the accounting coherence assessment, the performance (overall CO2 emissions from surface transport) was estimated for each local authority unit. There were 382 local authority units which could be considered at the smallest scale for the analysis. In order to understand the difference that exists between using territorial and production-based estimates (and taking into account the issue of freight differences), we applied a ranking and rank change method. For each assessment, a rank was assigned, with one as the lowest carbon rating and n the highest carbon rating, where n is the number of authorities considered in the analysis. Rank change was calculated by taking the rank from the production estimate away from the rank of the territorial estimate. Rank changes of zero or close to zero would therefore be indicative of zero or small relative differences between methods.




3. Translating the Paris Agreement to the UK Transport Sector


As set out in the introduction, the Paris Agreement sets out a commitment to keep global temperature rises well below 2 °C, with an aim of limiting that to 1.5 °C. There are different approaches to allocating the limited carbon budget implied by the Paris Agreement across countries. Figure 1 sets out the budget proposed by the UK Climate Change Committee (hereafter CCC), which it deems to be Paris compliant [24]. The cumulative CO2 emissions allowed by the CCC’s ‘balanced net zero pathway’ amount to 6975 MtC between 2020 and 2050. This allows for 1493 MtC of negative emissions through removals from carbon capture and storage and land use changes such as afforestation [24]. Despite the predominant position of the CCC in the UK climate policy picture, there are alternative and more aggressive budgetary approaches in use in the UK which are less reliant on negative emission technologies [2]. The implications of the divergence in approaches to budget setting will be discussed further within our case studies in Section 4.2.1.



Globally, the transport sector comprises 24% of direct CO2 emissions from fuel combustion, and this has risen at a rate of 1.9% per annum since the year 2000 [30]. In the UK in 2019, transport comprised 27% of CO2 emissions (excluding international aviation and shipping) and, at 119.6 MtC, was only 4.6% lower than nearly 30 years ago in the baseline year of 1990 [15]. Transport’s importance to the overall emissions burden and trajectory are now so significant it can no longer lag behind the national trajectory.



Turning now to the interpretation of the Paris Agreement for the transport sector, the CCC budget assessed that surface transport will need to reach absolute zero (i.e., to not rely on any negative emission technologies) by 2050. Its indicative budget is 1588 MtC (23% of the overall budget) over the period, with an annual percentage decline of 4% every year from 2020 to a residual emission of 1 MtC per annum in 2049. By 2035, annual surface transport emissions should be 72% lower than 2019 levels which, by that time, exceeds the economy-wide average (65%). Figure 2 shows the indicative reduction pathway which the CCC sees to be consistent with the agreed budget. Figure 3 shows the breakdown of transport emissions to date and shows how emissions have reduced by just 4.6% in 30 years. Surface transport needs to transition to being a leading rather than lagging sector.



The CCC pathway requires a mix of demand reduction (mainly mode shift), electric vehicle uptake in the private car market and then, over time, decarbonization of heavy goods vehicles. Table 1 translates Figure 2 into five-year budget periods to give a more transparent understanding of the contribution of different policies relative to the baseline. Only 12% of the total abatement from surface transport is expected in the first decade to 2030, which seems very slow given the overall importance of transport to total carbon emissions. In the first five years to 2025, demand reduction is the largest contributor, with 36.3% of the abatement in the period and remaining the second most important category over the period to 2050 at just under one fifth of all emission reductions. This is due to a mixture of mode shift and virtual travel substitution. Electrification of the car market grows in importance, forming 26.6% of emission abatement to 2025 and then becoming the largest category thereafter, totaling just under half of all abatement. Over the period to 2050, the total car distance is on track to stay at approximately 2020 levels once underlying growth and rebound effects from lower electrified motoring costs are taken into account.



Brand et al. describe the application of the UK TEAM model to assess different technology and behavior change pathways to 2050 in line with the Paris Agreement [31]. Their paper focused on the implications of different phase out dates and options for vehicle technology, with the UK government recently announcing that it would phase out the sale of ICEs and hybrid vehicles in 2030 but allow the sale of plug-in hybrid vehicles through 2035 [32]. The analysis found that no ‘technology only’ scenario was compliant with their interpretation of the Paris budget. The technology pathway selected by the UK government could just meet the Paris cumulative budget with a major package of behavior change (a ‘lifestyle’ scenario). Such changes would include “overall passenger travel demand decreases [of] 2% by 2030 and 12% by 2050. The distance traveled by car as a driver or passenger per head of population decreases 20% by 2030 and 51% by 2050, with increases in bus travel (172% for urban bus, express coach and rural mini bus services combined)” with cycling and walking also increasing [31] (p. 4). Cycling increases from 1% of distance traveled to 8% by 2050, mostly replacing car journeys of under 5 miles in length. While there are many other studies which point to the importance of a balance of measures to reduce travel demand, to shift more travel away from the private car and to achieve full decarbonization of the fleet over time [33,34], few take an explicit carbon budget constraint approach.



While top-down modeling approaches very clearly point to the importance of actions being taken at a range of spatial scales, the balance between national, regional and local levels and between emission reduction technologies and demand shifts is contested. Creutzig suggests that top-down modeling approaches typically marginalize the role of local actors and that 20–50% of carbon emission reductions could be achieved through more local actions around planning and behavioral change [35]. Others present coherent arguments as to why local actions should be important without quantifying the likely impacts [33,36,37]. To date, despite the theoretical case for the importance of local actions, the evidence on the additional value of local action has been mixed [38,39].



The analysis above points to the importance of transport as a sector to the overall emissions reduction trajectory and the need to lead rather than lag behind any nationally defined budget constraint. The scale of emission reductions required and the need for early action mean that there is a requirement for action across a range of scales. Even for matters such as electrification, which will be heavily influenced by the national fiscal and regulatory framework, there are key local actions. Similarly, behavior change initiatives will often be led locally but are conducted within the national framework of subsidy, fuel taxes and regulation, which define the relative costs of different modes of transport. The climate problem in the transport sector is multi-scalar in nature, as is the policy environment through which any transition will be delivered. We now turn to exploring more about differences across scales and what could be done to develop a more coherent multi-scalar approach.




4. Translating National Sectoral Targets to Subnational Scales


As we introduced in Section 1, 74% of local authorities have declared climate emergencies but have taken an extremely inconsistent approach to what this really means. Setting carbon commitments at a subnational scale has a range of technical challenges [17,18,19]. However, the arguments that it is difficult to decide how to do this or that it may lead to suboptimal outcomes have been overtaken by events. An inconsistent approach has emerged in the vacuum created by the decision not to cascade the carbon budgets.



In this section, we review the arguments for subnational intervention in this space and underline the potential benefits of providing greater structure to this process. To begin, it is important to understand something of the complexity of subnational governance in the UK.



4.1. Subnational Government in the UK


The structure of local government across the UK is complex and different across the four administrations [40]. England has the largest population and the most complex arrangements comprising up to four tiers, although this can vary from two (national and local) to four. This provides a context where many nested boundaries need to be considered for carbon accounting. The five broad categories are as follows:




	
National government (UK, Scotland, Wales and Northern Ireland), which has a mix of competencies on tax and fiscal policy which applies across the four nations (including England) but where transport and planning policies are largely managed separately [41].



	
Sub-National Transport Bodies, as regional governance in the UK has had a mixed history [42], with regional planning being a feature of the early 2000s but abolished in England and Wales by 2010, for example. In 2019, Transport for the North was established as the first statutory Sub-National Transport Body, covering 20 local authorities in the North of England to conduct strategic planning for, among other elements, new infrastructure. While not originally conceived with a carbon management role, this is currently being developed [43]. Other non-statutory subnational transport bodies exist.



	
Combined authorities represent clusters of local authorities that have formal governance structures to work together, based initially around the logic of shared travel to work areas which defined the metropolitan counties up to their abolishment in the 1980s. Other forms of combined authority are now being set up, and many also now have elected mayors, who are delegated some powers [44].



	
Shire counties are typically larger rural counties which are comprised of district authorities. Most of the transport planning powers sit with the shires.



	
Unitary authorities are typically, but not exclusively, smaller cities which do not neatly fit within shire boundaries or which have been separated out in local government reorganizations. Combined authorities are made up of an aggregation of unitary authorities.








Vagnoni and Morati suggest that “local government is an important level of government as it is the closest public organization to the citizens; local government is in a unique position to understand, inform, guide and lead local inhabitants, businesses and industries” [37] (p. 489). Willis suggests that the connection to politics and democracy needs to be brought to the fore, given the nature of the radical transition that is faced [30]. Indeed, climate emergencies have been declared by every tier, with the exception of Sub-National Transport Bodies. However, subnational action raises some quite challenging questions for the coherence of carbon governance [19,38] which we turn to next.




4.2. Coherence in Carbon Management for Transport


The OECD definition of policy coherence introduced in Section 1 pointed to the need for effective governance mechanisms focused on policy interactions which aligned actions between levels of government. We have interpreted this to cover three key dimensions of coherence, which we relate to the definition and then explore more fully in turn:




	
Budget coherence concerns budgets as a mechanism through which the sum of the actions of different actors meet the national goals;



	
Accounting coherence is a means through which questions about what gets counted where are resolved to align actions between different levels of government;



	
Policy coherence considers the relationship between the budget and accounting coherence and the policy competencies to act at different spatial scales.








4.2.1. Budget Coherence


Within any given budget framing, a key aspect of a coherent budget is that the total change in any given period is made up of the sum of the parts. Whatever annual percentage reduction is set by the national trajectory must be met by the sum of the actions across all local areas. This would be true for each sector as well as across all sectors. Where authorities do not take action, there is an implicit correction assumption within the national framing that some other area will move faster to compensate. This is rarely stated.



As Anderson et al. set out, “long-term targets do not have a scientific basis and are leading to dangerously misguided policies. If a policy is to be scientifically credible, it must be informed by an understanding of cumulative emissions and associated emissions pathways.” [8] (p. 3714). In looking across the 183 authorities that declared climate emergencies, only 27% set an area-wide commitment for emission reduction. Within this, very few agreed to an overall budget rather than picking an end date by which zero emissions would be achieved. The lack of national guidance on what process should be undertaken has, unsurprisingly, resulted in some very different practices that seem to be poorly aligned with the national goals.



The issues persist even when examining authorities which have moved early and been advised on science-based target setting. We illustrate this through a case study within West Yorkshire in the North of England where we contrast the largest city (Leeds) to the wider West Yorkshire Combined Authority area (see Table 2). Transport for the North, which sits across all of the authorities in the north, is developing its decarbonization strategy, with a plan to publish said strategy in 2021, and so it is following rather than leading in the process.



The trajectories set by Leeds City Council [26] and the West Yorkshire Combined Authority [27] are shown below in Figure 4. Some observations on coherence stand out. First, the WYCA adopted the Tyndall Centre approach to emissions reduction, which suggests a reduction of 14.1% per annum to be within the assigned budget. This is more ambitious than the CCC budget set out earlier but is science-led, with 2038 being set as an end date on the basis of the earliest reasonable projection for achieving zero emissions, allowing for negative emission technologies and forestation. The Leeds City Council used a different budgeting approach informed by climate scientists at Leeds University, but it set a target end date of 2030, which is more ambitious than the science-recommended approach. Even within bodies with overlapping administrative relationships, there are budgetary inconsistencies.



Leeds City Council is currently consulting on a strategy that would get it to a 43% reduction by 2030, leaving a 57% gap. The WYCA has mapped out some possible emission reduction pathways without adopting, as yet, a preferred policy position or identifying the gap against the implied trajectory. The maximum ambition scenario is shown on the chart, again falling well outside of the annual reductions implied by the Tyndall Centre, which steered the pathway approach. Even with startlingly high mode shift and car reduction aspirations, neither area has a plan yet which is consistent with the budget. We return to policy coherence in Section 4.2.3.




4.2.2. Accounting Coherence


Within the example just shown, we also see elements of the second aspect of interest: accounting coherence. Leeds represents 40% of West Yorkshire’s emissions (on the basis of territorial emissions), yet the transport emissions which Leeds is identifying as its problem represent just 12% of the WYCA total in 2020, suggesting a narrowing of the focus to journeys with both origins and destinations within Leeds City Council only.



There are a number of different options that could be considered to address accounting coherence and how boundaries are drawn. Many reviews discuss the merits and disadvantages of the three main approaches [17,19,38,45]:




	
A territorial-based emissions approach where the place in which the emissions occur is the basis for accounting. In transport, this means assigning the emissions to where the movement occurs as a proxy for where fossil fuels are used.



	
A production-based approach where sources of production are assigned the emissions, no matter where the end consumption is. In transport, for example, this would assign emissions to residents of an area irrespective of how much of their emissions burden is within that area.



	
A consumption-based approach, which assigns the emissions associated with the whole consumption chain (including imports) to the place where consumption occurs.








It is broadly agreed that consumption-based approaches indicate higher levels of emissions for cities than other approaches, as the use of territorial boundaries can outsource emissions to production elsewhere, and the choice of approach does matter (see [18] for a fuller discussion).



Hermannson and McIntyre looked at accounting at a core city, wider city region and national level in Scotland using an input–output model and concluded that issues of transboundary flows are just as important at the local and regional scales (due to commuting flows, retail and industrial movements) as they are nationally and that “it is important to understand the spatial interdependencies that exist in the composition of the emissions total within regions and nations” [46] (p. 1). Salon et al., specifically looking at transport, also found that “On road vehicles move freely between localities, emitting greenhouse gas emissions as they go. The best method of assigning these emissions to localities and measuring them is not immediately obvious but should be based upon some measurement of distance traveled (VKT) by vehicles in that region” [36] (p. 2036).



Figure 5 shows the distribution of trips by private car by journey length and their relative contribution to total mileage by the same journey length categories as captured by the National Travel Survey. While the fleet of electric vehicles in the UK remains small, this acts as a good proxy for tailpipe CO2 emissions. The data shows that 96% of trips are under 35 miles in length and might, therefore, be well-suited to governance at a shire county or combined authority scale. However, this comprises just under two-thirds of the distance traveled and carbon consumed from passenger trips. Freight transport also operates over larger scales, and so transboundary flows beyond even a shire county or urban combined authority matter.



While the arguments for consumption-based accounting are strong, the lack of data and, importantly, lack of policy competences to act on imports and industrial policy below the national scale mean that, for now, we consider territorial or production-based approaches.



Figure 6 shows the distribution of emissions across the local authorities using both methods for all transport emissions (a and b) and then per capita (c and d). The difference in ranking when applying the two methodologies, as explained in Section 2, for total emissions is shown in Figure 6e. Then, the smallest units were aggregated so that counties were used rather than their constituent districts (Figure 6f) using the same rank difference approach. Then, metropolitan unitary authorities were aggregated to combined authorities (Figure 6g).



Both methodologies produced a very considerable spread of emissions performance at the most disaggregated spatial scale, although the distributions were highly skewed, with a larger concentration of lower bands. As the spatial scales of local government were aggregated, the differences between accounting methods diminished as expected because the larger scales of government would encompass more of the distance traveled and, therefore, the emissions (as per Figure 5). Large rank changes between the two methods are indicative of a mismatch between estimates, which were based on movement within an area and those which might be associated with residents of that area. At the lowest spatial scale (Figure 6e), we see a standard deviation of rank changes of 81; that is to say, a third of the authorities changed ranks by more than 81. As we move up the aggregation level, we see the rank shifting reduce considerably (Table 3). We accounted for the reduction in numbers of authorities considered at different levels of aggregation by using the standard error as our comparator.



There still remained a considerable spread at the county scale, with a third of the authorities moving more than 20 places, but there was a very clear reduction in difference between methods as one moved to aggregation at both the county and combined authority scales. This suggests that arguments about how to account for emissions diminish with spatial aggregation, in line with expectations.




4.2.3. Policy Coherence


The implications of accounting at different scales need also to be set against the competencies to act at the different scales. This is the third of our areas of exploration: policy coherence. In Table 4, we set out some of the key powers at different spatial scales to intervene in the transport sector. These are split across different scales, with the primary actors being national and county or unitary authorities, although every layer has a role, and the actual balance plays out differently in different parts of the country.



We can see from Section 4.2.2 that the accounting coherence increases as we move up spatial scales from local to subnational (and then national as the final scale of aggregation). By contrast, the policy competencies have more of a dumbbell shape, with lots of competencies held at a national level and county or unitary level but far fewer in between. While in some places mayoral combined authorities are beginning to acquire more powers and some financial autonomy, the metropolitan district councils which form the combined authority areas still wield a lot of power [44]. There is no obvious ‘optimal’ approach which matches accounting coherence and policy coherence due to the messy cross-boundary nature of transport flows (Section 4.2.2), and the historic distribution of policy competencies, which developed largely before climate change, was a recognized policy problem.






5. Conclusions


The Paris Agreement has crystallized some carbon reduction realities which have profound impacts on what needs to happen next and how that must be delivered. First, the use of budgeting frameworks is now demonstrating to policymakers how late deep emissions cuts have been left and how hard this will be to deliver. While there remain quite substantial differences in framings about shared burdens and negative emission technologies, the rate of annual emission reductions required far exceeds the progress ever achieved in a range of sectors and particularly so for transport, the focus area of this paper. The second is that, coupled with a requirement for deep cuts in the coming decade, there is at most 30 years to completely decarbonize all sectors and in all parts of the country.



This paper has demonstrated that in the UK, a country which has taken a leading role in committing to a transition to a zero carbon economy, there is no currently coherent framework for understanding the role of different levels of government in this transition. The requirement to act is not a unique property of an international accounting system or the national governments tasked with negotiating and reporting on their progress. Local populations and their governments are also responding. In the absence of a clear framework beneath the national level, the response is piecemeal and incoherent. In light of our analysis, we think it is impossible to defend the position that setting a clear framework for responsibility sharing would create more problems than it would solve.



Our analysis shows that there is no one optimal spatial scale for allocating budgets due to the different alignment of policy competencies and distribution of emissions. This paper has identified three dimensions of the problem that require coordination across scales and which can form the basis of choosing pragmatic ways forward right now. Most authorities are still in the process of working out what the declaration of a climate emergency means and thus can build this in immediately. The urgency of cutting emissions early in the period to 2050 means we cannot afford a call for coordination to be interpreted as an opportunity for delay.



The three components identified that shape how to coordinate action are as follows:




	
Budget coherence, where the gap between framings of what the Paris Agreement means are creating radically different ambition levels. Coupled with this are inconsistencies even within areas that have budgets as well as between places that do and do not have any form of budgeting. There must, at the very least, be some form of budgeting at a subnational scale below that of devolved administrations.



	
Accounting coherence, as accounting at the smaller scales of local government alone appears too limited in managing the full range of carbon impacts from transport. Carbon accounting coherence in transport significantly improves at a combined authority, city region or shire county scale, and there are still important flows at a sub-national authority scale.



	
Policy coherence, because of the patchwork of powers and structures across the UK, there is no one prescription for how this will work. A multi-scalar approach seems, therefore, both inevitable and appropriate. It is difficult to envisage policy coherence, however, without agreement over how much action is needed and what needs to be counted where, as set out in the budget and accounting coherence.








The scale of the changes that are now implied by the carbon budgets and pathways will require adaptations to ways of life which will be deeply political, and so there has to be clarity, accountability and fairness in the allocation of responsibilities and resources to match if we are to expect the local, regional and national contributions to add up [47]. There has, as yet, been no discussion about how to deal with key equity issues, such as how to treat places with historically high emissions, lower long-term investment in alternatives to the car, high (or low) levels of co-benefits with other policy areas or socioeconomic and geographic circumstances that might influence the pace of action in different places [48]. If, as Willis suggests, the success or failure of the race to cut emissions will be won or lost on the basis of bringing the public along with the realities of the choices implied by the budget [14], then we cannot afford to persist with the muddle of approaches being enacted today. A clear framework for carbon management should provide a more robust and transparent assessment of what needs to be done where and by when. It is time to stop hiding the realities of the scale of the carbon reduction challenge in transport and the need for action everywhere.
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Figure 1. Carbon budgets set out by the Climate Change Committee [24]. 
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Figure 2. Estimates of sources of abatement from the balanced net zero pathway from the Sixth Carbon Budget [24]. 
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Figure 3. Change in transport sector CO2 emissions from 1990 to 2018 (source: [15]). 
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Figure 4. Subnational carbon budget and policy trajectories for the West Yorkshire Combined Authority and Leeds City Council. 
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Figure 5. Trips and mileage by journey length band for cars. Source: National Travel Survey. 
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Figure 6. Territorial and production-based emission estimates and the differences in ranking by method at different levels of spatial aggregation. Subscripts (a–g) represent different levels of aggregation. 
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Table 1. Estimates of sources of abatement by five-year period MtCO2 and percentage (in brackets) (source: [25]).
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	Abatement Source
	2021–2025
	2026–2030
	2031–2035
	2036–2040
	2041–2045
	2045–2050
	Overall

2021–2050





	Demand Reduction
	33

(36.3)
	65

(26.8)
	82

(19.9)
	97

(17.6)
	110

(17.3)
	121

(18.1)
	509

(19.5)



	Electrification Cars
	24

(26.6)
	104

(43.0)
	205

(49.6)
	284

(51.4)
	322

(50.8)
	332

(49.6)
	1271

(48.9)



	Efficiency Existing fleet
	26

(28.8)
	36

(14.8)
	34

(8.1)
	14

(2.6)
	4

(0.7)
	2

(0.3)
	116

(4.5)



	Electrification Light Vans
	6

(6.9)
	30

(12.4)
	63

(15.3)
	93

(16.8)
	112

(17.6)
	119

(17.8)
	423

(16.3)



	Heavy Goods + Other
	1

(1.1)
	7

(2.9)
	29

(7.0)
	64

(11.7)
	86

(13.6)
	95

(14.2)
	283

(10.9)



	Total Cumulative Abatement in Each Period (MtCO2)
	92
	242
	414
	552
	633
	670
	2602
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Table 2. Key comparator statistics for Leeds City Council and West Yorkshire Combined Authority.
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	Topic
	Leeds City Council
	West Yorkshire Combined Authority





	Geography
	Leeds City Council
	Leeds City Council, Bradford Metropolitan District Council, Kirklees Council, Calderdale Council, Wakefield Council



	Population
	793,139
	2,520,000



	Area
	552 sqkm
	2029 sqkm



	Declaration of Climate Emergency
	27 March 2019
	27 June 2019



	Territorial Surface Transport Carbon Emissions 2018 (NAEI)
	1659.5 MtC
	4064.2 MtC



	Date for Zero Transport Emissions
	2030
	2038



	Budget Framing
	Leeds Climate Commission and PCAN network
	Tyndall Centre



	Technical Reports
	https://leedsclimate.org.uk/leeds-carbon-roadmap-2019 (accessed on 1 June 2021)
	https://www.westyorks-ca.gov.uk/media/4268/emission-reduction-pathways-report.pdf (accessed on 1 June 2021)



	Reductions in Car Demand
	30%
	21–38%



	Increase in Bus Use
	100%
	39%



	Increase in Cycling
	400%
	2000%
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Table 3. Comparison of rank changes by spatial aggregation.
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	Aggregation
	N
	Standard Deviation
	Std Error





	Districts (e)
	367
	81.1
	4.35



	Counties (f)
	168
	20.8
	1.60



	Combined Authorities (g)
	105
	10.7
	1.04
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Table 4. Indicative powers to act on decarbonization in England (authors’ elaboration).
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	Layer
	Fiscal
	Regulatory
	Infrastructural
	P.T. Services
	Planning





	National
	Fuel Duty

Vehicle Excise Duty

Company Car Tax
	Emission Standards,

Charge Point Obligations,

Highways England and Network Rail Regulatory Framework
	Roads and Rail Investment Strategies

Cycling Infrastructure Funding (LCWIP)

Major Schemes and City Deals
	Funding Framework and Subsidy: evels

Regulatory Conditions

Green Purchase Subsidy
	Planning Policy Framework

Housing Targets and Housing Delivery Grants



	Sub-national
	
	
	Strategic and Business Case Development
	Lobbying and Ticketing Coordination
	



	Combined authority
	
	
	Strategic and Business Case Development and Delivery
	Bus Franchising Managing Socially Necessary Services

Operating Tram Systems

Integrating Information/Ticketing
	Advisory



	County/Unitary/Met District
	Parking Pricing
	Introduction of Clean Air Zones, Congestion Charging, Workplace Parking Levy
	Strategic and Business Case Development and Delivery

Roadspace Allocation (Bus and Cycle Lanes)

Parking Provision (Public and On-street)

Charge Points
	Bus Partnerhsips

Managing Socially Necessary Services (if Not C.A.)

Integrating Information/Ticketing
	Strategic Plans (County) or Local Plans and Planning Approvals



	Local District
	Parking Pricing
	
	Parking Provision (Public and On-street)

Charge Points
	
	Local Plans
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