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Abstract

Climate mitigation is a global problem whose solution in-
volves local delivery. The need for coordinated interventions
at multiple scales is widely acknowledged, but is hard to
achieve in practice. Political commitment through declara-
tions of ‘climate emergencies’ needs to be reflected in action
on the ground. Local governments are well placed to convene
partnerships, but resources are scarce and the task of scaling
up is often hindered by national policy. This paper records the
research commissioned by the six relevant local authorities
to map pathways to a zero-carbon economy for the county of
Oxfordshire (UK). Building on an earlier report (presented at
the eceee Summer Study 2015), we summarise recent progress
on reducing carbon emissions, showing that Oxfordshire is on
track to achieve a 50 % reduction by 2030. However, decar-
bonisation achievements have been uneven and we highlight
the need for urgent action on transport and heat decarboni-
sation if this trend is to continue. We present three distinct
pathways for eliminating carbon emissions in Oxfordshire,
with varying levels of individual behaviour change, commu-
nity leadership, and reliance on technological solutions, and
contrast these with a business-as-usual scenario. Finally, we
reflect on the ongoing process of engagement with representa-
tives of local government and other stakeholders in trying to
steer a path towards zero carbon.

Introduction
Tackling climate change has become an urgent priority for gov-
ernments, businesses and citizens around the world. In 2019,
the UK Parliament passed legislation committing to a target of
net-zero carbon emissions by 2050. In response, local authori-
ties have been scaling up their ambitions to mitigate climate
change. In Oxfordshire, all local authorities have acknowledged
and responded to the climate emergency, and are developing
plans to achieve net-zero carbon emissions by 2050 or sooner.
This paper reflects on a recent report that we were commis-
sioned to write, mapping pathways to a zero-carbon economy
in Oxfordshire. The project had a steering group of 12 local
stakeholders, including six local authorities, the local electricity
network operator, and several business support organisations.
The governance of this project reflects the complex landscape
of local governance itself. Oxfordshire has a two-tiered local
authority system. Besides Oxford City Council, there are four
District Councils in Oxfordshire, which hold responsibility for
waste collection and recycling, air quality and housing. The
County Council sits above these, with responsibility for trans-
port, education, waste management and social care. Both tiers
have a role in land use planning. Local government politics has
long been divided, with the left-of-centre Labour party control-
ling Oxford City for several decades, surrounded by a largely
rural county run by the right-of-centre Conservative party.
There are several other organisations with a key role in local
governance. These include the Local Enterprise Partnership
and the Oxfordshire Growth Board which focus on strategic
planning, investment and economic development. These or-
ganisations collaborate with local authorities and other stake-
holders (such as energy companies, government agencies, com-
munity networks) in complex ways on specific programmes
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Figure 1. Oxfordshire’s local government boundaries and location
in the UK.

and initiatives. This model of governance is notably divergent
from how regional economic development is governed in much
of the EU, and has been the subject of some criticism (Britton
and Woodman, 2014; National Audit Office, 2016; Johnston
and Blenkinsopp, 2017).

The 2021 project builds on a report in 2014 on the status
and potential of the low carbon economy in the county (Pat-
rick et al., 2014), the findings of which were presented at the
eceee Summer Study in 2015 (Killip et al., 2015). That confer-
ence paper reflected on the importance of adapting national
and international climate goals into locally specific strategies
for decarbonisation, as well as the need to involve a range of
local stakeholders to build consensus around the need for low-
carbon innovation and emissions reduction.

This paper is presented in three parts. Firstly, we provide an
overview of progress made locally towards achieving climate
goals. Against a baseline of 2008, Oxfordshire’s local authorities
have committed to reducing emissions by 50 % by 2030, and
our findings show that the county is currently on track for this
target. However, progress has been uneven, and there is a need
for substantial action on transport and heat decarbonisation if
this trend is to continue.

Secondly, we outline four future scenarios for Oxfordshire’s
economy out to 2050. Our scenarios are based on the 2020
UK National Grid Future Energy Scenarios (FES) with some
modification to reflect Oxfordshire specific differences in tech-
nological resource and socio-demographic trends compared
to the national average. The first, called Steady Progression ex-
trapolates an emissions pathway from recent trends and ex-
isting policy announcements. It falls well short of achieving
zero carbon by 2050. Societal Transformation and Technologi-
cal Transformation describe two distinctly different pathways
to zero-carbon led by individual behaviour change and com-
munity action, and reliance on technological solutions respec-
tively. The final scenario, Oxfordshire Leading the Way, sees
the county generating high levels of renewable energy locally,
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while reducing reliance on private transport and enhancing
natural ecosystems.

Thirdly, building on Killip and colleagues’ 2015 paper, we
provide reflections on the process of engaging with local stake-
holders, including on how the focus of the low carbon agenda
has changed in the last six years. Whereas our report in 2014 re-
ported on the status of, and prospects for, the low carbon sector
as a major driver of economic growth, the focus is now on tran-
sitioning the entire economy to zero carbon. In the meantime,
climate change has risen up the list of priorities for local policy-
makers and businesses, meaning that our 2021 report is attract-
ing greater scrutiny and interest. We conclude by summarising
the shared features of all zero-carbon pathways, outlining the
implications of this research for those seeking to achieve net-
zero before 2050, and the impacts of COVID-19.

Progress on decarbonising Oxfordshire’s economy
Progress on reducing greenhouse gas emissions in Oxfordshire
has been roughly in line with other areas of the UK when con-
sidering growth in population and GDP (see Figure 2). Total
CO, emissions in 2018 were 4.1 Mt' (1.2 % of the UK total),
representing a 27 % reduction since 2008, despite an increase in
population of 7.6 % over the same period (BEIS, 2020).

In recent years, Oxfordshire has been undergoing significant
growth in housing development, with plans for 100,000 new
homes to be built between 2011 and 2031. We estimate that Ox-
fordshire’s population could increase by 32 % over this period,
so it is essential that emissions are ‘decoupled’ from growth. Re-
cent evidence shows that decoupling has begun in Oxfordshire
(Figure 2). Between 2011-18, over 26,000 new dwellings were
built, the population increased by 5 %, and GDP grew by 34 %.
Over this period, demand for gas, electricity and transport re-
mained roughly constant, representing an annual reduction
in energy intensity of around 5 %. CO, emissions fell by 17 %
over this period, which indicates that in 2018, Oxfordshire was
on track to achieve the target agreed by the local authorities of
achieving a 50 % emissions reduction by 2030.

This is a clear success story, demonstrating that significant
progress on climate mitigation can be achieved in a short space
of time. Energy efficiency policies have helped to drive down
energy usage associated with appliances, buildings and vehi-
cles; and UK electricity generation has become substantially
greener in the last decade, as the share of coal-fired generation
has been eroded by cleaner-burning gas, and the rapid deploy-
ment of offshore wind. In Oxfordshire, solar photovoltaics
produce the largest share of renewable generation (72 %), with
453 MW of capacity. This represents 3 % of the UK total solar
photovoltaic capacity: double what might be expected if a re-
gion’s installed renewable energy capacity matched its share of
national emissions. Oxfordshire’s technical potential for wind
generation is lower than many coastal and mountainous UK
counties, and much of the potential from landfill gas and waste
has already been harnessed. Local electricity currently meets
around 15 % of demand, and there is significant potential in
the coming years to increase this by expanding solar capacity.

1. Emissions data is only available for CO, at a local level, not other greenhouse
gases (GHGs). UK emissions of CO, make up 81 % of GHGs, with the remainder
from methane (11 %), nitrous oxide (5 %) and fluorinated gases (3 %).
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Figure 2. Relative change in GDP, population and, CO, emissions for Oxfordshire and the UK, 2011-2018.

Progress on renewable heat, upgrading the energy efficiency
of the building stock and decarbonising transport has been far
slower, however. A previous national policy to require all new
homes to be ‘zero carbon by 2016’ was abandoned in 2015 (The
Guardian, 2015). A new ‘future homes strategy’ promises zero-
carbon standards by 2025, with many details still to be worked
out (MHCLG 2021). In the meantime, new homes are built to
2013 standards and the vast majority of new homes are supplied
with natural gas for heating, indicating a need to undergo ex-
pensive retrofit in coming years. Retrofit of existing homes has
also suffered from national policy failures, including the Green
Deal, which was halted in 2015 (Rosenow and Eyre, 2016) and,
more recently, the Green Homes Grant (The Guardian, 2021).

The transport sector remains heavily reliant on fossil fuels, as
the share of zero emission vehicles as a share of the total fleet re-
mains very low. However, the uptake of electric vehicles (EV's)
is increasing rapidly. In 2019, 3.3 % of all new cars registered in
the UK were ultra-low emissions vehicles (ULEVs?), whereas in
the first half of 2020, this figure climbed to 8.7 %. There is also
a recent shift towards the uptake of 100 % battery electric vehi-
cles (BEVs), when compared to plug-in hybrid electric vehicles
(PHEVs). In 2019, new BEV registrations exceeded PHEV's
for the first time, and during Q2 of 2020 (a period of national
‘lockdown’ related to COVID-19), the proportion of new BEV's
doubled compared with the previous three months, reaching
7.4 % of all new car registrations. The cause of this shift is yet to
be determined, but coincides with an increase in BEV models
available, improvements in their performance, and reductions
in travel due to COVID-19, some of which is expected to be
sustained.

Uptake of ULEV in Oxfordshire exceeds the national average.
By the middle of 2020, there were 4,381 ULEVs licenced in Ox-

2. In the UK a ULEV is currently defined as having tailpipe emissions of under
75 gCO,/km under test conditions, which includes electric-only vehicles and many
plug-in hybrid fossil-electric vehicles. In 2021, this definition is expected to be
changed to <50 gCO,/km.

fordshire, of which 2,200 were BEVs. This represents less than
1 % of licenced vehicles in the county, but the numbers of zero
emission vehicles are growing by nearly 50 % per year. Although
uptake of ULEVs is relatively faster in Oxfordshire than the UK
as a whole, it is worth noting that adoption lags behind many
European states. Whilst ULEVs represented 23 % of all new ve-
hicle registrations in the UK in December 2020, this figure was
72 % in the Netherlands, 49 % in Sweden, and 27 % in Germany
(International Council on Clean Transportation, 2021).

The 2014 report on Oxfordshire’s Low Carbon Economy (Pat-
rick et al., 2014) set out three scenarios outlining pathways to
2030 with different levels of ambition. Analysis of trends in the
intervening years shows that the 2014 scenarios relating to trans-
port (share of EVs in new fleets, number of private and public
chargepoints) are likely to be underestimates. The most ambi-
tions scenario assumed that just 25 % of new vehicle registrations
would be ULEVs by 2030. While considered a stretching target at
the time of writing, this figure now looks conservative, and will
be overtaken following the decision, in 2020, by the UK govern-
ment to bring forward its ban on new fossil fuelled vehicles to
2030; meaning that by law, 100 % of new registered vehicles will
be ULEVs by that date.

By contrast, progress with decarbonising heating in build-
ings has been slower than estimated. Uptake of renewable heat
technologies (including heat pumps) has been minimal, with
fewer than 0.5 % of Oxfordshire households installing meas-
ures under the UK’s main subsidy scheme, the Renewable
Heat Incentive. Home energy efficiency retrofit has been very
sporadic, with UK policies such as the Green Deal and Green
Homes Grant failing to create a functioning market. The ex-
pansion of renewable electricity supply has been more success-
ful, with 453 MW installed capacity in 2019 (72 % of which
is solar). While the rate of expansion has fallen between the
medium and high ambition scenarios set out in 2014, this has
slowed in recent years due to the decline of public subsidy. It is
expected that as the price of solar photovoltaics continues to
fall, installations will accelerate however.
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Table 1. Net-zero targets set by Oxfordshire Local Authorities.

Local Authority

Oxfordshire County Council
Cherwell District Council

Oxford City Council

South Oxfordshire District Council

Vale of White Horse District Council

West Oxfordshire District Council

An analysis of land use and carbon sequestration was ex-
cluded from our 2014 analysis, but these play an important role
in addressing climate goals. Based on detailed analysis of land-
use, natural capital mapping, and using the Woodland Carbon
Code to calculate sequestration, we estimate around 23 Mt of
carbon is stored in Oxfordshire’s soils and vegetation, and an
additional 100,000 t is sequestered each year. In recent years,
housing and other development has led to the loss of arable
and managed grassland, but also to the loss of some areas of
semi-natural grassland, woodland, scrub, wetland and urban
trees and green spaces. In addition, pasture is being converted
to arable land in some areas, and vegetation is under stress
from climate change. These changes result in loss of the carbon
stored in soil and vegetation, as well as loss of the future abil-
ity to sequester carbon. From analysis of data from Ordnance
Survey Mastermap we estimate that approximately 2,700 ha of
land was sealed due to development between 2014 and 2020.
Even if this land were all arable (with relatively low soil carbon),
around 180,000 t of carbon stored in the topsoil would have
been lost.

Scenarios for a zero-carbon Oxfordshire

There is widespread agreement on the need to drive down
emissions and achieve a zero-carbon economy in Oxfordshire
by 2050, in line with the UK as a whole. In fact, of the six local
authorities, four have expressed ambitions to achieve net-zero
across their geographical area well before this date (Table 1).
Although political ambition and public support is very wel-
come, the scale of the challenge should not be underestimated.
We discuss the feasibility of achieving net-zero in advance of
national targets in the next section.

Our scenarios build on comprehensive modelling undertak-
en by the UK’s National Grid (NG) in developing their Future
Energy Scenarios (FES). These scenarios have been designed to
demonstrate distinctly different pathways for achieving a zero
carbon economy by 2050, including different kinds of techno-
logical innovation, and levels of social, behavioural and cul-
tural transformations. They each rely to some extent on carbon
dioxide removal technologies (mostly bioenergy with carbon
capture and storage), but do not include offsets from CO, re-
moval overseas. While the assumptions and storylines can be
challenged on the basis of economic and social viability, the
National Grid’s scenarios are widely considered to be a robust
and credible tool for thinking about the future.

Our four scenarios align with their most recent FES (Na-
tional Grid, 2020), and include three distinct pathways to
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Area-wide goal

2030 2050
2030 2030
2030 2040
2025 2030

75 % reduction by 2030
Net-zero by 2045
2030 2050

achieving zero-carbon (Societal Transformation, Technological
Transformation and Oxfordshire Leading the Way?*). These are
contrasted with a business-as-usual scenario (Steady progres-
sion) (see Table 2).

Where available for Oxfordshire, data on key indicators
such as energy demand, renewable generation, and the uptake
of electric vehicles are used as a starting point and combined
with modelling by NG to extrapolate figures for 2030 and 2050.
However, population growth on a national scale is forecast to be
far more modest than in Oxfordshire. We therefore adjust the
underlying calculations based on expected growth in housing
and population, which are consistent across the four scenarios.

The three zero-carbon scenarios are intended to illustrate
different possible pathways to eradicating carbon emissions.
Societal Transformation is characterised by widespread public
engagement with the decarbonisation challenge, with individu-
als, families, communities and businesses taking bold action to
upgrade the energy efficiency of their buildings, reduce their
reliance on the car, install rooftop solar and zero carbon heat-
ing systems, and reduce consumption of animal produce, thus
freeing up farmland for restoring carbon-sequestering habitats.
While this scenario is intended to highlight the behavioural
potential for emissions reductions, it also involves the rapid
deployment of a vast array of technologies, including electric
vehicles, heat pumps, smart appliances and solar photovolta-
ics, so can be said to illustrate the socio-technical nature of the
energy transition.

Technological Transformation, on the other hand, has been
designed to demonstrate what options are available to achieve
zero-carbon emissions with the least change to existing cultural
norms, consumer preferences and social practices. Here, new
housing developments continue to be built around the assump-
tion of ubiquitous car usage, and albeit electric, the number of
private vehicles increases. The energy efficiency of the building
stock is improved comparatively slowly, focusing on the most
cost-effective measures. Following a national ban on new gas
boilers in the 2030s, sections of the natural gas grid are repur-
posed for Hydrogen use, and domestic heating systems are re-
placed with an even share of heat pumps and hydrogen-ready
boilers. In this scenario, Oxfordshire relies to a greater extent
on technological developments, infrastructure investment and
policy decisions made outside the county. It is unlikely, for in-
stance, that significant quantities of hydrogen would be gener-

3. Societal Transformation and Technological Transformation have been adapted
from NG’s Consumer Transformation and System Transformation respectively.
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ated within the county, so this scenario involves Oxfordshire’s
expenditure on energy being exported to other regions of the
UK and beyond. The result of this technological pathway is that
the cost of energy increases for the billpayer, as a high propor-
tion of heat generated by expensive Hydrogen boilers and heat
pumps is lost through inefficient building-fabric. Consequen-
tially, fuel poverty remains a major concern, and those who
benefit most from the transition are the few with assets such as
rooftop solar and electric vehicles, which are used to take part
in flexibility markets to reduce bills and generate income. With-
out dietary change, less land is available for nature restoration
and there is a narrow focus on monoculture tree plantations
with little biodiversity value.

By contrast, our Oxfordshire Leading the Way scenario max-
imises the co-benefits of decarbonisation, with cost savings and
revenue generation distributed amongst a wider portion of the
population. Driven by an engaged community and innovative
businesses, this pathway involves a high proportion of renewa-
ble generation assets being owned by the local community, and
a ten-fold increase in solar capacity. By 2050 solar farms oc-
cupy around 1 % of total land area, and the loss of agricultural
land is more than compensated for in terms of food production
by a shift towards low-meat diets. Reduced car-usage is driven
by extensive pedestrianisation measures implemented by Ox-
ford City and the market towns, workplace charging levies, the
proliferation of low traffic and higher density neighbourhoods,
and the expansion of shared transport options. In this scenario,
Oxfordshire’s strong research and innovation sector continues
to develop, and clean-tech businesses become major employers,
driving zero-carbon economic growth in the county.

In 2014 Oxfordshire had 272,000 homes, with ambitious
plans for a further 100,000 new homes by 2031 (a 37 % increase).
Although some have cast doubt over whether all 100,000 new
homes planned for 2031 will be built in the face of local opposi-
tion, house-building is ongoing and land has now been allocated
for the majority of all 100,000. Wanting to avoid taking a po-
litical stance, our scenarios take the relatively uncontroversial
approach of assuming these are all constructed. No local stake-
holder is yet willing to speculate on the need for new housing

Table 2. Scenarios for a zero-carbon Oxfordshire.

Scenario name

Steady Progression

5-096-21 HAMPTON ET AL

beyond 2031, given the public scrutiny which will ensue. The
National Infrastructure Commission speculated that Imillion
new homes would be needed along the Oxford-Cambridge arc
by 2050, but it is unclear where these will be located, nor wheth-
er they would be additional to existing plans for development.
For our scenario modelling for net zero, we assumed a rate of
housebuilding beyond 2031 of 4,000 dwellings per year, and
highlighted the need for these to be zero-carbon developments.

Table 3 provides a detailed breakdown of the key indicators
associated with each of the four scenarios. Figures are provided
for both 2030 and 2050 to illustrate the changes needed in the
medium and longer term.

Reflections and discussion: navigating the local
politics of decarbonisation

The 2014 report on Oxfordshire’s Low Carbon Economy was
influential amongst local stakeholders such as the local authori-
ties and the Local Enterprise Partnership. Its findings were also
cited in the Clean Growth Strategy (BEIS, 2017), a key policy
document constituting part of the UK Industrial Strategy. Part
of its success seems to be due to its focus on the potential for
economic growth associated with low carbon innovation. It
was estimated that the low carbon sector generates £1.15bn
(€1.33bn) in annual revenue, representing 7 % of Oxfordshire’s
economy, and these figures have been widely used to justify
inward investment. Less often cited were the elements of that
report highlighting the need for radical action on domestic
energy efficiency retrofit, nor the need for changes in travel
behaviour.

The context for the 2021 report is very different. Since 2018,
public concern for climate change has increased, and govern-
ments around the world have been declaring climate emergen-
cies and setting net-zero targets. As the economy decarbonises,
itis increasingly difficult to focus on only the economic growth
opportunities provided by the low carbon sector, rather what
actions need to be taken across all sectors in response to the
climate emergency. As such, the 2021 report focuses on the so-
cial, political and technical changes needed to eliminate carbon

Summary characteristics

Extrapolates from existing trends and already-announced policies. Low levels of

energy efficiency, renewable heating and continued reliance on private transport.
Does not achieve zero carbon by 2050.

Societal Transformation

Individual behaviour change and environmentally-conscious consumer choices. High

adoption of active travel, public transport and telecommuting. Strong support for local
renewable generation, flexible use of electricity, and doubling of woodland. Does
achieve zero carbon by 2050.

Technological Transformation

Decarbonisation is driven by technical solutions with relatively lower impact on

individuals and businesses. Hydrogen-ready boilers are installed as ‘drop-in
replacements’ for existing gas boilers, and so fewer heat-pumps are deployed. All
small vehicles are electrified, but number increases and congestion worsens. Does
achieve zero carbon by 2050.

Oxfordshire Leading the Way

High levels of public support and strong local policies drive early and ambitious

action. Solar capacity increases ten-fold from today, reaching 6 % of all UK solar
generation and meeting 52 % of local electricity demand. Demand for transport with
the proliferation of pedestrianised areas, low traffic neighbourhoods and shared
mobility hubs. Does achieve zero carbon by 2050.
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emissions across the entire economy, and does not include eco-
nomic analysis of the scale or potential of zero-carbon activity,
in financial terms. While we argue that climate action warrants
investment and policy intervention on its own merit, we are
aware of the significant influence that can be yielded with fi-
nancial projections, and deliberated extensively over our deci-
sion to exclude these. As well as focusing on producing a report
with scientific merit, we share the project steering group’s goal
of positioning this document to attract attention to, and invest-
ment in, Oxfordshire as a leader for climate action. However,
the inaccuracies and assumptions associated with modelling
the economic impact of a whole-system transformation over
three decades, not to mention the uncertainty associated with
Brexit and COVID-19, led us away from this analysis.

Another key difference is the fact that climate change has now
risen up the political and policy agenda at all levels of govern-
ance. At the national level, it is becoming clear that post-Brexit
Britain is attempting to position itself on the international stage
as a leader on climate action, and recent announcements such
as the Ten Point Plan for a Green Industrial Revolution (HM
Government, 2020) have been made in light of its presidency of
the 2021 UN Climate Change Conference. COP26 is also moti-
vating local action, and the UK government recently called for
submissions from local areas to showcase their sustainability
projects at the conference in November 2021, to which several
stakeholders in Oxfordshire responded. Our report will contrib-
ute towards this marketing activity.

Local authorities in the UK also appear to be competing to be
seen as climate leaders, but in some cases it seems that ambition
trumps realism. 300 UK authorities (87 %) have now declared
a climate emergency, with many setting medium-term targets
for decarbonising their own operations, as well as area-wide
goals in advance of central government. Cherwell and South
Oxfordshire District Councils, for example, have expressed
ambitions for their predominantly rural areas to fully decar-
bonise by 2030 (see Table 1). While this ambition is laudable,
the practical implications of such rapid change render these
aims unrealistic. The entrenched use of fossil fuels for heating
and transport in particular means that decarbonising these sec-
tors through a combination of efficiency, electrification and the
potential use of hydrogen will require substantial investment,
individual lifestyle change, concerted action across the public,
private and third sectors, all supported by strong policies and
system change at the national level. Even with all these elements
in place, the transition is likely to take decades. We recommend
that Oxfordshire’s local authorities work towards a shared date
for reaching zero carbon, not before 2040.

That said, for urban areas in countries with 2050 net-zero
targets, we speculate that achieving zero-carbon emissions in
advance of that date is technically feasible. Oxford City, for in-
stance, has set a target for 2040, by which time it will have to
have replaced all gas-fired boilers with low carbon alternatives
(primarily building-scale heat-pumps, but with some district
heating networks supplied by zero carbon sources). In August
2021, Oxford is implementing a zero-emission zone covering
a small number of city-centre streets. Ten years after the UK’s
ban on the sale of new fossil fuelled vehicles (in 2030), the city
would need to have extended this zone to cover the entire city,
with consolidation centres located at its periphery where those
heavy-goods vehicles still relying on fossil fuels can deposit
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their goods. While challenging to implement, such a scenario
is not unfeasible. Of course, such moves taken by cities rely on
the full decarbonisation of national electricity generation using
wind turbines, solar photovoltaics, nuclear and biomass plants
largely installed in rural and offshore locations.

Clearly then, whilst net-zero targets seem to have become
a political badge of honour, this accomplishment cannot be
achieved in geographical isolation, and will depend on effec-
tive cooperation between governance institutions at multi-lev-
els. After all, counties are not sovereign territories, nor does it
make economic, social or technological sense to decarbonise
sub-national regions independently of one another. Consen-
sus around the urgent need for climate action is a new political
phenomenon, and there are many questions yet to be answered
about how the roles and responsibilities for driving down emis-
sions should be allocated - to which institutions, and at what
geographical scales. While Oxfordshire has established itself as
a leading region for low carbon innovation, research, and in-
vestment in solar generation, its ability to decarbonise its econ-
omy remains constrained by the limited devolution of infra-
structure funding, renewable subsidies and strategic planning
powers. With the UK said to have one of the most centralised
governance structures in Europe (Agbonlahor, 2015; Institute
for Public Policy Research, 2019), the ability of sub-national
regions to achieve net-zero depends to a significant extent on
national policy.

This is not to suggest that Oxfordshire speaks with a single
voice when it comes to strategic planning, however. The sensi-
tivities of local and regional politics made themselves appar-
ent when receiving comments on early drafts from the project
steering group. As mentioned above, significant housing de-
velopment is underway in Oxfordshire, new housing growth
and strategic road infrastructure have attracted widespread
controversy, including fervent opposition from residents in
towns and villages in rural districts which are set to expand
substantially. Despite the controversies around planning and
land use, our chapter on land-use and sequestration received
notably less attention from the variety of stakeholders making
up our steering group. Although it is not clear why, it appears
that the knowledge and skills required to comment on natural
ecosystems, agriculture and biodiversity are more specialised
when compared with energy, transport, eco-innovation and
buildings. This assertion warrants further investigation, not
least because the emissions (and sequestration) associated with
land-use are significant, and choices made by planning authori-
ties in the near term have major ramifications for renewable
energy generation, food production, mobility patterns and bio-
diversity. Whereas the 2014 study excluded land-use from its
analysis, it is for these reasons that we chose to integrate this
into a report on net-zero.

In their article and presentation at eceee’s Summer Study
2015, Killip and colleagues reflected on the experience of work-
ing with a range of local stakeholders to analyse the scale and
potential of the low carbon economy in Oxfordshire. They de-
scribed encountering epistemic differences, manifest in how
many words and phrases meant different things to different
stakeholders. These included ‘low carbon’ itself, as well as ‘in-
novation, ‘investment, ‘infrastructure), ‘clusters, ‘networks” and
‘living laboratories. When producing the 2021 report, such
interpretative differences have re-emerged, despite climate
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change and sustainable business becoming more mainstream.
The steering group could not agree on a definition of ‘living lab-
oratories for instance, despite the existence of a wide body of
peer-reviewed literature having defined this concept in precise
terms (Voytenko et al., 2015; Bulkeley et al., 2018). Some local
stakeholders considered these to be larger in scale than individ-
ual projects, and one contributor considered the whole county
of Oxfordshire to be a living lab. Perhaps more significantly
and concerningly, it seems that while the phrase ‘net-zero’ has
become a badge of honour, there remains some disconnection
between the positivity and optimism surrounding this target,
and the serious challenges associated with decarbonising heat,
power and transport, which will require unprecedented invest-
ment and wholesale societal change.

Conclusions

This paper has provided a summary of the report titled ‘Path-
ways to a Zero Carbon Oxfordshire, which found that the
county is currently on track to achieving its 50 % emissions re-
duction target, on the basis of substantial achievements in de-
carbonising electricity supply and increased energy efficiency.
However, progress remains slow when it comes to decarbonis-
ing transport, reducing reliance on fossil fuels for heating, and
enhancing the natural environment for increased carbon se-
questration.

This study outlined different scenarios for eliminating car-
bon emissions from the local economy by 2050. Our Steady
Progression scenario falls well short of stated climate aims, and
illustrates the scale of change needed to move from business-
as-usual to zero-carbon economic activity. The three pathways
which achieve net-zero by 2050 adopt distinct approaches. So-
cietal Transformation is led from the bottom up, with house-
holders adopting new technologies and practices, and commu-
nity groups corralling action. Technological Transformation, by
contrast, relies on systemic changes driven at the national level,
including the deployment of hydrogen for heating and other
technical solutions which require the least change to individual
behaviour. Finally, Oxfordshire Leading the Way mirrors the
widespread cultural and behavioural changes seen in Societal
Transformation, and combines this with high deployment of
new local electricity generation using solar photovoltaics.

Despite their distinct differences, the three net-zero path-
ways have several features in common, with similar implica-
tions. Each of them involve:

e the substantial expansion of solar generating capacity in Ox-
fordshire. Large ground-mounted solar parks are preferred
in Technological Transformation, with others seeing the
widespread deployment of rooftop arrays. The business case
for new installations will rely on the falling price of photo-
voltaic panels, battery storage, and will face the challenge of
geographically varied grid constraints.

¢ amajor programme of retrofit for existing homes and non-
domestic buildings, led by strong and consistent national
policy including significant subsidy.

e astrict approach to planning for new homes and develop-
ments so that they do not result in increased carbon emis-
sions from the building, transport, or energy sectors, and so
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that land take is minimised to protect carbon stored in soils
and vegetation.

¢ substantial increases in electricity demand, driven by heat
and transport, requiring grid reinforcement and flexibility
provided by various means.

¢ the phase out of gas boilers and fossil-fuelled modes of trans-
port.

¢ a need for innovation in food production to maintain or
increase output while agricultural land makes way for de-
velopment, and Oxfordshire grows its fair share of biofuels.

¢ restoration of ecosystems and natural capital, for enhanced
sequestration and increased biodiversity, enabled by re-
duced consumption of animal produce to free up farmland
(otherwise emissions are simply displaced).

Our analysis shows that despite several local authorities having
stated ambitions to achieve zero emissions well in advance of
2050, this is unlikely to be achieved, especially in rural districts.
There is a need for consistency amongst local stakeholders, and
we suggest that there are other ways to demonstrate leadership
on climate change besides target setting, such as in using plan-
ning powers to insist on zero-carbon development. The fact
that climate ambition has become politically attractive is wel-
come, and we are anticipating significant local attention once
the report is launched in May 2021. This attention also means
that we have had to tread carefully to avoid political contro-
versy, for instance when modelling housing and infrastructure
growth.

More than 1,000 people in Oxfordshire have lost their lives to
COVID-19, and the pandemic has had a severely detrimental
impact on nearly all residents and businesses in Oxfordshire.
In the short term, energy demand and carbon emissions have
fallen sharply. As the economy gets back on its feet, it is im-
perative that the sustainable practices adopted by businesses
and individuals, such as telecommuting and active travel, are
supported and sustained. As businesses struggle to stay afloat
following the COVID-19 pandemic, there is a risk that invest-
ment in zero carbon measures are deprioritised. And yet, busi-
nesses are more aware than ever of the need to build resilience,
and ensuring that their products, services and operations are
compatible with a zero-carbon future is now a crucial compo-
nent of effective risk management. Unlike the period follow-
ing the economic downturn in 2008, recent evidence suggests
that public support for climate action is likely to remain high
(CAST, 2020), so that although strong policy interventions
such as low traffic neighbourhoods and pedestrianisation will
continue to divide opinion, local policy-makers can continue to
push the zero carbon agenda with confidence.

It is encouraging to see climate action becoming a priority
for sub-national regions, and it is clear that with international
renown for research and innovation, local authorities and eco-
nomic development organisations in Oxfordshire consider the
sustainability transition to be an opportunity for inward in-
vestment and wealth creation. Nonetheless, there are elements
of the transition which will be costly and unpopular amongst
some groups. The challenges associated with decarbonising
Oxfordshire’s economy include retrofitting the vast majority of
the building stock, installing expensive renewable heating sys-
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tems and restricting the use of fossil-fuelled vehicles in towns
and cities — none of which will be easy. Just as we have revisited
Killip and colleague’s 2015 eceee paper six years later, we hope
in future to look back on this study and update on progress.
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