_§\|r/é
INSIGHTS 7%\
North East

Achieving
Net Zero

GHG Emissions in the
North East of England

Katharina Rietig
March 2026




N4

INSIGHTS 7
North East

Author:

Professor Katharina Rietig, Professor of Sustainability and International Politics, Direc-
tor of the Newcastle University Centre for Research Excellence in Energy; Academic
co-lead for Climate Action/Insights North East; School of Geography, Politics and So-
ciology, Newcastle University, Newcastle upon Tyne, NE17RU, Katharine.rie-
tig@ncl.ac.uk, https://www.ncl.ac.uk/gps/staff/profile/katharinerietig.html.

To cite thisreport:
Rietig, K. 2025. Achieving Net-Zero GHG Emissions in the North East of England. Re-
port. Newcastle University, Newcastle upon Tyne

Acknowledgements:
Thisresearch has been funded by the British Academy, Research England and the
Wolfson Foundation.


mailto:Katharine.rietig@ncl.ac.uk
mailto:Katharine.rietig@ncl.ac.uk
https://www.ncl.ac.uk/gps/staff/profile/katharinerietig.html

Report ovutline

Executive summary and recommendations ...............euveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 4
Background, conceptual approachand objectives..........cccccceeiiiiiiiiinn, 6
Achieving Net-Zero GHG emissions by 2050 inthe North East..................ooo. 9
Buildings (31% of greenhouse gas €miSSIONS) ..........vvviiiiiiiiieiiiiiiiii e 10
Transport (29% of greenhouse gas €mMiSSIONS).......ccoooeviiiiiiiiiiiiiiiiiecen 13
Industry (16% of greenhouse gas €miSSIONS)..........vvvviiiiiiiiiiiiiiiici e, 17

Agriculture (12% of greenhouse gas emissions of greenhouse gas emissions)

T296) .o 21
BN Y 24
EAUCAtION. ..o 25

Three potential scenarios combining policy 0ptionS...........ccevvvviiiiiiieeee, 30
Low hanging fruit-SCEeNario.........ccoiiiii e, 30
Playing OUr Part=-SCENAIIO .......oiiiiiiiieiiiii e 31
Northern Green POWErhOUSE ..o 32

RETEIENCES ... ittt 35

A

N



Executive summary and recommendations

This report presents policy options for achieving a net zero greenhouse gas emission
(GHG) target inthe North East of England in line with the UK’s Climate Change Act
and commitment to achieve the UK net zero target by 2050. This implements the
global target of keeping temperature increases below 2°C enshrined in the Paris
Agreement.

The underpinning vision is to achieve net zero GHG emissions to meet national and
international legal obligations, and at the same time to build on existing
achievements of advancing the North East of England as aregion with a very high
quality of life in terms of a clean environment, high economic prosperity and strong
social cohesion. Thisincludes just transitions as crucial basis to gain and maintain
public support for climate action, which requires a focus on co-benefits forlocal
communities.

The methodologyis based on a desk-based literature review and original research
carried out within the British Academy/Wolfson Foundation-funded project on
Climate Smart Cities from 2020-24, including ethnographic observations of cities
across the UK, Europe and North America. The assessment/analysis considers the
expected costs and benefits of a policy across the dimensions of advancing
economy prosperi-ty, energy security, a healthy environment and social justice with
atime frame of 2050, i.e.,inline with the overall net zero target. It draws on the
Assessment Reports of the Intergovernmental Panel on Climate Change and best-
practice examples from comparable sub-national regions around the world,
especially in Europe, to allow for lesson drawing and learning from these
experiences.

The report presents policy options for achieving the net zero target and develops
three potential scenarios combining these policy options. Policy options fall within
the three major categories of regulation/legislation/policies, market-based
instruments and voluntary agreements. It ends with arecommendation for scenario 2
and ideally scenario 3, and reflections on the wider support needed beyond the
North East. Thisincludes leveraging investment from the private sector, lobbying for
(orthe removal of hindering) legislation on the national level and cooperation with
bordering regions in England and Scotland across the key GHG emission sectors of
buildings, transport, industry, agriculture, and waste, and the enabling areas of
energy, education and nature-based solutions/forestry.




Electrify everything

that can be electrified using 100% renewable electricity in line
with economic, social and environmental considerations

Work within natural replacement and investment cycles

toreplace fossil fuel vehicles, heating technology, industry
equipment and in-frastructure with zero emission alternatives to
reduce costs and maximise up-take

Use local powers of NECA and local councils

around mandating emission standards for, e.g., low emission
zones, planning and zoning, financial incentives through taxation
(e.g., council tax, business tax)

Run a public communication strategy around advancing a
strong economy, social justice, energy security and a healthy

environment with co-benefits for climate action:

many low-cost but high-benefit measures can be achieved through
clear communication strategies and public education
facilitated/encouraged by NEMCA and the local councils; the focus
onlocal benefits includes everyone and ensures public support, also
by climate sceptics and those thinking ‘if only the North East acts,
thereis noimpact onthe global climate’ - asitis about building a
strong local economy with high levels of social justice, energy secu-
rity and a healthy environment first, with co-benefits for climate
change.

Consider the climate plan as integrated ‘green future’ plan

and implement as many measures as possible, as only together
they candeliver onnet zero.




Background, conceptual approach and
objectives

The impacts of climate change increasingly threaten the North East of England with in-
creased flooding and other weather extremes (IPCC, 2022a). The UK is committed to
deliveronits pledgesunderthe Paris Agreement and achieve net zero GHG emissions by
2050, while various regions, including NEMCA local councils, have declared a climate
emergency. This follows strong public pressure to act on climate change and consist-
ently high public concern about the threats posed by climate change, not only to the re-
gion, but also to the UKand globally (IPCC, 2022a).

Thisreport sets out policy options forthe North East of England to playits partinthe UK’s
ambitionandlegally binding target toreduce emissions tonet zero by 2050 at the latest.
Based onthe best available scientific evidence it takes a sustainable climate policy inte-
gration approach that sets climate change mitigation into the wider context of social,
economic and environmental sustainability considerations (Rietig, 2013). To win and
maintain public support, climate action needs to be framed as co-benefit that emerges
from otherlocal benefits (Rietig, 2021a), which increase over time and affect anincreas-
ing share of the population (Levin et al., 2012). It is important to take a long-term per-
spective of 25 and more years, which also requires a political consensus among the ma-
jor political parties to continue climate action developed under a previous government
and to further strengthen climate action over time while considering technological pro-
gress and evolving social values (Rietig and Laing, 2017). Itis thus important to frame cli-
mate action as a co-benefit for green jobs, clean air, and a high quality of life. To ensure
ajust transition that leaves no-one behind and maintains public support, social policies
are necessary tomitigate inevitable adverse impacts on fossil fuelintensive sectors. This
includes the provision of free (or at least accessible low-cost) education and re-training
for those transitioning out of fossil fuel intensive sectors to take up better paid and
healthier job opportunities in the emerging green services and industries sectos. It also
means shifting of subsidies away from fossil fuels to gradually reflect their actual costs
andtargeteduse of these formerfossil fuel subsidies forzero/low emission sectors. Fur-
thermore, there needs to be reliability forinvestmentsin terms of clear planning horizons
forindividuals and companies.
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All climate policy measures suggestedin
this report carry co-benefits for at least Socialjustice
one, and in most cases, two or more of
the areas of energy security, local eco-
nomic prosperity, social justice and a
healthy environment (figure 1). This ap-
proach of co-benefits and integrating environ
climate objectives into existing sectoral ~ment
policy areas (Rietig, 2013; Rietig, 2021a)
allows toinclude and engage all societal
stakeholders, including those who re-
main sceptical of climate change and
shy away from climate action due to per-

ceived or real up-front costs, ideologi-

calreasons or misinformation. E:ggre 1. Co—beneflts. of climate apt:on fors.oc1al
justice, energy security, economic prosperity
and a healthy environment.

Healthy

Climate
action

Energy

security

Economic

prosperity

This report sets out policy options across

sectors that, taken together and implemented, achieve net zero GHG emissions by
2050inthe North East. The target means that all sectors need toreduce their GHG emis-
sions as quickly as possible and to close to zero as possible. It means that older policies
aimed at part-reductions of, e.g., 20% of GHG emissions may become unfit for purpose
as their scalability to 100% (or close to 100%) may be/is unfeasible. Thus, there is a dan-
ger of creating ‘policy lock-in’ (Levin at al., 2012). This means that policies aimed at lim-
ited GHG reductions become established and very hard to reverse, thus hindering pro-
gress towards more ambitious GHG emission reductions through more effective poli-
cies. Thisaffects particularly ‘bridging technologies’ such as natural gas and first-gener-
ation biofuels from food crops that may allow for GHG reductions compared to more
carbon intensive fossil fuels, but in themselves cannot deliver the GHG emission reduc-
tions necessary to decarbonise the energy and transport sectors. In contrast, their car-
bon life cycle makes them uncompetitive compared to renewable energies in terms of
their costs, high carbon emissions and negative impacts on, e.g., food security in the
case of food crop biofuels (Rietig, 2018). Therefore, thisreport focuses on climate action
that meets the following criteria:

e Co-benefits for at least one other key area (economic prosperity, social justice,
energy security, healthy environment),

e Scalabilityto100%, thus avoiding locking in carbonintensive development path-
ways that would be very difficult and costly toreverse,

e Learning from own and other’s climate policy experiences, drawing on lessons
learned and what works from other regions around the world, especially those of
similar socio-economic and geographical characteristics.



The report also outlines linkages to UK-level climate policies and bordering regions in
England and Scotland. This is particularly important because local climate actionis cru-
cial, but cannot delivernet zero onits own. It isimportant to foster cooperation and mu-
tuallearningto overcome atendencytocompete forscarceresourcesorto ‘reinventthe
wheel’ by not sharing and benefitting from other regions/nations’ experiences and their
lessons learned, both positive and challenges encountered.

The objective of net-zero emissions and thus NSRSy SR
reducing emissions to close to zero as pos-
sible marks a major advance compared to
earlier climate policy approaches aimedat a
set percentage reduction. The underpinning
principle is the acknowledgement that cli-
mate change cannot be addressed by a
number of ‘low hanging fruit’ policies alone
that are cheap and quick to implement but
lack scalability. Only when all policy
measures across all sectors are combined
through a ‘wedge-approach’, the North East
region can play its part towards the UK’s
overall net zero target. Thus, all individual pol- , o ,

) i . Figure 2. Combination of sectoral GHG emis-
icy sectors and measures introduced in the  sjon reductions achieving net zero by 2050.
following chapter need to be combined to  CCC2020.

achieve net zero.
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This report is based on a mixed methodology combining qualitative and quantitative
methods. It draws on desk-based research, ethnographic observation over almost a
decade and analysis of policy options identified based on national and international
best-practice of climate action plans and strategies. It draws onvarious academic (peer
reviewed) and policy-related (grey literature) sources. These especially include the re-
ports published by the Intergovernmental Panel on Climate Change IPCC, the UK Cli-
mate Change Committee CCC CarbonBudgets, andthe state of the art of the academic
literature across various disciplines including public policy/policy studies, political sci-
ence, environmental studies/geography, engineering, science and technology studies,
sociology and psychology. It assessed over 100 local climate action plans from cities
andregionsinthe UK, Europe, United States, Canada and Australia with comparable ge-
ographic, demographic and/or socio-economic characteristics to allow for lesson
drawing and learning from other’s experiences. While cost benefit analyses of local cli-
mate action plans are extremely rare/mostly non-existent due to limited data availability
andreliability, thisreport offers estimatesin qualitative categories (low-cost £, medium-
cost ££, high-cost £££; and low-benefit ©, medium-benefit ©© and high-benefit ©©©)
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basedonavailable dataand comparable cost benefit analyses forpolicy measures pub-
lished in the academic and/or policy literature. The cost classifications are considered
over the lifespan of the policy/measure/technology and off-set with its revenue gener-
ation. This means, for example, in the case of measures with a longer time horizon of 20
years and more such as light rail public transport systems or electricity generation where
revenues from customers eventually off-set initial investment costs that can be fi-
nanced over a longer period, the measure can become low-cost £ although the initial
up-frontinvestment costs are high £££. Thisis even enhancedin sectors covered by na-
tional-level market-based instruments such as carbon pricing, emission trading and/or
carbon taxes or where such measures canreasonably be expectedin the future. The im-
pact of such national-level policies would make the fossil fuel technologies more ex-
pensive over their lifecycle, while zero carbon options become more cost effective and
low-costovertheirlifecycle. The costs are based on additionality, which means that only
additional costs comparedto replacing an existing fossil fuel technology withinits usual
lifecycle are considered.

An initial assessment of existing policies across the North East Mayoral Combined Au-
thority/NEMCA, including transport providers and individual councils, shows that there is
already a high awareness and level of commitment to address climate action. Many of
the planned, emerging and already implemented measures are making major contribu-
tions towards reducing emissions across the different sectors. These put the North East
into the region of the ‘low hanging fruits’ scenario with promising elements forthe ‘Doing
our Part’and ‘Northern Green Powerhouse’ scenarios introduced below. However, much
needs to be done and there is still very large potential forimproving upon earlier and ex-
isting climate action plans. Thisisinline with the global approach towards addressing cli-
mate change under the Paris Agreement, which expects countries to further increase
their climate action ambitions and revise their policies and plans every 5 years. Conse-
quently, both the existing climate action plans and the plan proposed here require regu-
lar revisions towards further increasing ambitions considering policy innovations and
technological innovations.

Achieving net zero GHG emissions by 2050
in the North East

Each policy sector willneed to contribute to the overall objective of reducing emissions
tonetzerowithinthe next 25 years. There are several policy instruments available to local
authorities and regions. These broadly fall into the categories of policies under local
powers that can be decided by the councils and/or mayoral combined authority (e.g.,
planning and enforcement powers), market based instruments that put a price tag on

Ay
N
Ne)



environmentally adverse behaviour and at the same time encourage climate action with
financialincentives(e.g., aroundtaxation), and voluntary agreements with industry/ pub-
lic private partnerships as well asinformation transparency providing signals to consum-
ers through, e.g., communication campaigns. This section highlights key policy recom-
mendations for the North East Mayoral Combined Authority and the local councils of
Durham County, Gateshead, Newcastle upon Tyne, North Tyneside, Northumberland,
South Tyneside and Sunderland. The policy recommendations are based on an assess-
ment of policy options identified from over 100 local climate action plans from across
the UK, US and Europe using the criteria introduced above on realising co-benefits for
social justice, energy security, economic prosperity and a healthy environment, and re-
search findings from the British Academy/Wolfson Foundation funded project on Cli-
mate Smart Cities (Rietig, 2024).

Timing is key to maximise social justice, win and especially maintain the crucial public
support forthe proposed policies. Net zero can be achieved inmost sectors through the
replacement of fossil fuel technology with either electrification/batteries (i.e., 100% re-
newable electricity), green hydrogen or other synthetic zero carbon fuels, as well as im-
proving energy efficiency and public education around skills and uptake of zero emis-
sion technology. Most of the affected equipment, installations and infrastructure is ap-
proaching the end of its naturallife cycle between 2025 and 2050. Thismeans that most
of the green transition can be achieved by going from, e.g., 100% of GHG emissions
emitted by a car, gas boiler or coal-fired powerplant to 0% GHG emissions when the re-
placement is an electric car, heat pump or offshore wind farm. The most cost efficient,
socially inclusive and environmentally friendly way to achieve net zero by 2050 is thus a
clear communication strategy that existing fossil-fuel based equipment can be used
and thus investment be recovered until the end of its natural life cycle, but all replace-
ments will have to be zero emission technologies. Equally, when facing increasing repair
and maintenance costs, individuals and firms need to factor in rising fossil fuel prices,
thus in most cases making a switch to a zero-emission replacement economical before
the end of the fossil fuel predecessors’ lifespan.

Buildings (31% of greenhouse gas emissions)

Benefits .
Measures to Emission
impl t Cost duc-
mg:lirl\;n osts Economic Energy Healthy en- Social r‘:i ol::;
prosperity | security vironment justice
Retrofitting Information
pri- campaign,
vate/com- loans/financial £f @ISIS) SIS SIS OO | OO
mercial support
New building :J;g:fs’dpslzzr_
standards ning/zoning £ ©00 | ©OO ©00 ©00 | OO
N4
s < 10



Retrofitting Improve energy
council efficiency & in-

homes stall heat pumps £E£Ff ©00O ©00O ©00O ©00O ©00O

. Increase number
New council of zero emission
homes council homes £f£f ©eO ©O ©O OO | ©OOO

A major emission source is the energy use in buildings, especially for heating and elec-
tricity. Domestic GHG emissions in the North East accounted for 31% in 2021 (Net Zero
North East, 2024). Reducing these emissions to zero as soon as possible is a key step in
achieving net zero. There are also significant co-benefits through alleviating fuel poverty
(economic prosperity and social justice), improving the quality of life through a healthy
in-doorenvironment andimproving energy security through energy efficiency and elec-
tricity production by increasing the share of, e.g., solar/PV.

The large majority of domestic heatingis based on gas boilers, mostly in the form of indi-
vidual household central heating, and electric heating, in some cases old night storage
heaters or convection heaters in blocks of flats. Gas boilers on a central heating system
have offered a relatively cost-effective means of heating and remain a popular option.
Thelife cycle of agasboilerisbetween?7 and 20 years, with decreasing energy efficiency
from 7 years onwards. This means that all households will need to replace their current
gas centralheatingatleastonce between2025and 2050. Furthermore, the costs of gas
increased sharply since 2020, resulting in rising fuel bills, the need for an energy price
cap, and in many cases fuel poverty that in extreme cases necessitates the hard choice
between heating the home and buying food. This is exacerbated in the case of electric
heating with considerably higher electricity tariffsandinmany cases, especiallyinrented
accommodation with little incentive for the landlord to invest in gas central heating, in-
efficient electric night storage and/or convection heaters.

Heat pumps are the most cost effective zero emission technology for the domestic
building sector (Olympios et al.,, 2023). The technical progress around heat pumps
means that modern air source heat pumps can replace gas boilers and off the grid oil
heating without requiring additional insulation, floor heating and in many cases can heat
existing radiators. Assuming an affordable renewable electricity tariff, the savings from
an energy efficient heat pump can offset the higher installation costs over its lifetime
with additional savings. For example, when combined with solar/PV, an air source heat
pumpina 3-bedhouseinNorthernlrelandreturnsitsinvestment after 14 years while sav-
ing over 18 tonnes of CO, compared to natural gas (Obalanlege et al., 2023). The pay-
back period will further decrease when taking into accountimproving technology at de-
creasing prices and rising fossil fuel prices. A further option is that heat pumps can heat
more than the average 1-3 bed flat/house, allowing for sharing the costs of a heat pump
between, e.g., 2 semi-detached houses, 4 Tyneside flats sharing one building, several
terraced houses or a small block of flats. This however requires support in terms of
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dealing with freeholders in the case of leasehold properties and cooperation from man-
agement companies that can be facilitated through local councils/government. Heat
pumps are already cost effective and competitive, but there is a lack of knowledge and
understanding among the public, and in some cases even scepticism, which has been
fuelled by miscommunication and outdated technical knowledge. This means that pub-
lic communication is key, together with continuing financial support through grants, as
well as low interest retrofitting loans payable through the savings in energy bills. Home-
owners and landlords also need access to impartial information and advice regarding
the available types of heat pumps and how they best fit in their property.' Especially ur-
ban areas (both private homes and commercial buildings) may benefit from exploring
district heating and geothermal/mine water options, which requires local investments
but would allow for considerable savings in emissions and heating costs over time (Pans
etal.,2024).

Councils, togetherwith the UK government, play a majorrole ininfluencing planning per-
missions and building standards for new built properties. This is a key mechanism to re-
quire building companies to build energy efficient homes. Such energy efficient new
homes that require very little energy to heat (so-called ‘passive house/Passivhaus’
standards) were a key recommendation from the Citizens Assembly (SF and NTCA, 2021:
31) along with requiring landlords to improve the energy efficiency of homes to level ‘B’
inEPCs (SFand NTCA, 2021: 28).

In addition to encouraging the energy efficient retrofitting of private homes, e.g.,
through innovative business models (Brown, 2018), local councils have a particular re-
sponsibility to retrofit council homes as quickly as possible to provide energy efficient
homesandalleviate fuel poverty. Relatively cost-effective measures are loft/underfloor
insulation, replacement of inefficient windows and external insulation systems. Asin pri-
vately occupied orrented homes, councilhomes need cost effective heating systemsin
the form of, e.g., district heating or heat pumps that can be shared between several
homes toreduce upfront costs.

A medium-term strategy of councils beyond upgrading the existing stock of social
housing could be to focus on building affordable homes owned by the council. This al-
lows for considerable cost savings compared to paying for privately rented accommo-
dation for tenants entitled to council housing or even B&Bs and hotels. Especially
brownfield sites should be a focus for new housing developments according to the Cit-
izens Assembly (SFand NTCA, 2021: 29), while ensuring there are no hazards from histor-
ical landfills or other pollution sources. Increasing the provision of council homes and
council subsidised homes can also help meet the growing demand for affordable hous-
ing inthe North East as a result of increasingly attractive climate compared to the South
of England and other regions of the world, as well as comparatively lower housing
costs/costs of living. Forexample, Vienna has a social housing policy that offersa ‘com-
munity home’ to every household who has been living for at least 2 years in Vienna with
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priority given to those who have been living longerin the area and with anincome below
£75,000 before tax forasingle person, and below £140,000 for a family with 2 children.
The average income in Vienna is £40,000 before tax - this would translate, given the UK
North East’s average before-tax income of £31,500, to an upper income limit of
£60,000 forasingle personand £130,000 fora family with 2 children. Community hous-
ing is severely discounted compared to the open market rent with an average cost of
£10/square metre (Stadt Wien, 2024a). About 25% of Vienna’s homes are owned by the
city with a further 25% co-operative dwellings built with municipal subsidies, resultingin
a healthy social mix of tenants with lifelong tenancies. Providing affordable and high-
quality housing to about 60% of the population with the city of Vienna as the landlord
was made possible through not selling off older stock, but especially setting up a ‘land
procurement and urban renewal fund’ reserving land exclusively for social housing and
buying up brownfield sites (Oltermann, 2024). Vienna introduced a ‘subsidised housing’
zoning category used when reclassifying former industrial or commercial areas to com-
bat speculation and to ensure that two thirds of floorspace must be taken up by subsi-
dised housing. Its Fund for Housing Construction and Urban Renewal subsequently ac-
quires the plots for social housing construction, collects rents and coordinates mainte-
nance (Stadt Wien, 2024b). This could be replicated with adjustments in the North East
to combatrising rents and provide high quality, affordable and zero emission housing to
a growing population, as well as become a symbol of North East pride, community and
socialjustice.

Transport (29% of greenhouse gas emissions)

Benefits ..
Emission
Measures to
. . Costs . . reduc-
implement policy Economic Energy Healthy en- Social e
prosperity security vironment justice
Reach agreement
Inteugl;ﬁ::ed with transport
tr:ns ort providers includ-
s sterpn on ing sourcing of
100% ror | 100% renewable ef indirect ©O0O ©O0 | OO0
newable electricity for
. . electrified public
electricity transport
MUeF:rg;?s?/:— Investment & ad-
tem ditional lines £t indirect RISI®) OO0 | OO0
Zero emis- Require fleet up-
sion bus grades by bus/rail
and train companies in next ££F indirect SIS @ISIS) SIS
lines investment cycle
Walking Designate bike
; lanes and safe I
and cycling walking spaces £ indirect SIS @ISIS) SIS
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Public awareness
Electricve- | campaign, provi-
hiclesre- sion of charging
placing infrastructure at
fossil fuel affordable rates £f indirect ©0O ©00© ©OO
vehicles Expand low emis-
sion zone
Synthetic
fuelinfra- Encourage private
structure sectorinvestment,
upgrades R&D, pilot
forHGV, schemesinhydro- £E£Ff indirect ©00O ©00O ©00O ©00O
shipping & | genand other syn-
aviation thetic fuels

The transport sector accounted for 29% of greenhouse gas emissions in 2021 in the
North East (Net Zero North East, 2024) and is thus a major lever that allows to reduce
emissions while at the same time realising considerable co-benefits for a healthy envi-
ronment. Thisincludesimproved air quality (Namdeo et al., 2019) from reduced particu-
late matters, carbon monoxide and other fossil fuel-based transport emissions contrib-
uting to respiratory diseases, mental health problems from noise and even premature
deaths (Muelleret al., 2018). Itis also important to improve access to public transport for
allNorth East citizens including those belonging to groups with increased vulnerabilities.
Cities play animportant role in advancing the uptake of electric vehicles (Heidrich et al.,
2022).

The costs for transport-related policies depend on when in a natural investment cycle
the intervention occurs. If poorly communicated and with short notice, these policies
carry a high likelihood of causing public outrage due to high costs for individuals,
transport providers and public budgets (e.g., protests in France and Germany due toin-
creases in fuel prices following the partly removal of subsidies). Instead, these emission
reductions and their related health benefits can be realised when communicated early
so that citizens and companies know that when it comes to replace an existing fossil fuel
vehicle, the replacement will be a zero emission equivalent. This is in line with national-
level policies where many countries, including the UK, are introducing bans to new petrol
and diesel vehicles from 2030 to 2040 onwards. Most vehicles have a life cycle of less
than 25 years, which means that any upcoming replacement allows a 100% shift from
fossil fuels to zero emissions (i.e., electric using 100% renewable electricity, either di-
rectly or through batteries; biofuels; synthetic fuels; hydrogen). As the price of zero
emission vehicles will increasingly match and/or outperform fossil fuel vehicles, espe-
cially when calculating fuel costs over their lifecycle given increasing fossil fuel prices,
there will be clear benefits and cost savings associated with the replacement zero emis-
sionvehicle.

There are several policy measures to facilitate this cost-effective transition. NEMCA and
local councils play a key role in communicating these requirements to citizens and

N

14

A



businesses, as well as in raising awareness around cost savings, health and social bene-
fitsin addition to core climate policy considerations. A clear communication strategy to
plan (and save)foranelectric/zero emissionvehicle as the next vehicle replacing the cur-
rent fossil fuel vehicle is crucial. This could be linked with a phased expansion of the low
emission zone covering only Newcastle City Centre in 2025 to include all of the North
East (similar to London’s ULEZ) and increasing emission standards within a negotiated
time frame that allows private and commercial vehicle owners to invest in an affordable
zero emission vehicle. A further ‘bottleneck’ is the provision of an affordable electric ve-
hicle charging infrastructure. Accessibility strongly depends on individual circum-
stances. Homeowners with a private drive can easily install a wallbox/charger, but most
car users require accessible public charging infrastructure. There are several innovative
optionsbeing piloted across the world such asretrofitting streetlights toinclude electric
vehicle chargers (Divyapriya et al., 2021), fast charging and battery swapping infrastruc-
ture (Zhang et al., 2024). A key barrier to uptake is currently the large number of private
providers, each requiring the download and registration with their app, and offering un-
affordable rates closerto or even more expensive than fossil fuel, and not always trans-
parent about the source of the electricity. NEMCA could integrate the electric vehicle
charging infrastructure into an integrated public transport system to control rates so
that these remain at affordable levels (i.e., linked to home electricity tariffs orbelow) and
issue licensesto private providers, especially whenusing public land/car parks/roads. At
the minimum, there should be one North East electric vehicle charging app to allow easy
access and flexibility for users, including the option to pay via contactless credit/debit
card to increase affordability, accessibility and inclusiveness as a social justice issue. A
further supporting aspect is continued and improved investment in road infrastructure,
especially the use of low-noise and weather-extreme resilient tarmac (i.e., withstanding
heat waves and allows water to filter through to prevent flooding).

NEMCA already works with local private transport providers and other stakeholders with
planstocreate anintegrated public transport system with one means of payment, where
fares are capped at a daily, weekly and monthly maximum and allow unlimited travel on
allmeans of transport (i.e., like the Oyster card by London for Transport). A central ques-
tionis the affordability and the level at which the price cap will be set. A principle should
be that where feasible from a social, economic and technological standpoint, ‘every-
thing that canbe electrified, should be electrified’ with100% renewable electricity. If the
electricity is not 100% from renewable sources, there is a strong risk of even increasing
emissions when the basis is grey hydrogen from coal or blue hydrogen from natural gas
(Sahaetal.,2024). Ashydrogen needs to be synthesised using electricity, itis more cost
effective to use electricity directly to power vehicles in most cases, with electric buses
having the lowest overall emissions compared to hydrogen buses (Logan et al., 2020).
Thus, due to their higher costs, green hydrogen, synthetic fuels and biofuels should be
reserved for vehicles where there is no cost-effective electric replacement available
within the next 25 years or vehicles that cannot be electrified (e.g., in the aviation and
shipping sectors, some HGVs and agricultural vehicles).
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Thisnew Transport for North East systemneeds to be integrated with one pricing system
offering affordable daily, weekly and monthly fare caps across all means of transport.
These shouldinclude discounts forlowincome households. It needstobe based onlocal
transport hubs that connect metro stations with local rail services, zero emission buses
(electric, hydrogen, biofuels or other), and offer ‘last mile’ individual transport options.
These could include rental bikes and e-scooters; storage for private bikes, (e-)scooter
and motorbikes; and free Park and Ride P&R car parks (or at least parking fees included
in the fare) with sufficient capacity and electric vehicle charging infrastructure at com-
petitive and affordable rates. The Tyne and Wear Metro system could to be further up-
graded with additional lines serving the West of Newcastle, West of Gateshead and the
Green Line reaching further South towards Washington and South Sunderland. |deally
the new Metro line(s) would include more intersections between Metro lines allowing for
easy andtime effective transfers betweenlines, and bus routes could be revised to max-
imise intersections with Metro stations.

Walking and cycling should be encouraged, especially on the ‘last mile’, and where fea-
sible throughout the region, by offering cycle lanes that are separated from sidewalks
(exclusively for walking), and busy roads exclusively for cars. Bus routes also could to be
revised to optimise their service in line with existing objectives, especially with regards
torunning more frequently, ontime, and serve every residentialand commercialaddress
within 200m-300m of walking distance to improve inclusiveness and accessibility.
Where improving accessibility is commercially not viable, especially in rural areas in
Northumberland and Durham Country, so-called ‘Flexibus’ on-demand bus services
could be added offering connection to the next local transport hub. These on-demand
buses could be called/pre-orderedviaaphone number(accessibility forelderly and dis-
abled) or app, similar to a taxi but at a public transport rate (East Sussex, 2024). A zero
emission integrated public transport system was also a key recommendation of the Cit-
izens Assembly (SFand NTCA, 2021: 31).

The North East is well connected with the rest of the UK, Europe and the world through
Newcastle Airport, the Port of Tyne, Port of Sunderland, and Blyth and the Shields Ferry
as part of the public transport system. While emissions from shipping and aviation are
comparably harder to address than cars and HGVs, NEMCA could explore options to-
gether with the relevant actors towards medium-term investment in low carbon infra-
structure that could be converted to zero carboninfrastructure. This especially includes
renewable electricity-based electrification of port and airport ground operations and
preparing the provision of fuelling infrastructure for an increasing share of vessels and
airplanes using hydrogen and other synthetic fuels.
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Industry (16% of greenhouse gas emissions)
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Industry-related emissions accounted for 16% in 2021 in the North East. While industry
and related local businesses provide the majority of jobs, are a major source of tax in-
come and are part of the social and cultural fabric of the North East, those related to the
fossil fuel sectoralso contribute a considerable share of emissions, pollute the environ-
ment and leave environmental externalities to the tax payer causing social and health-
related pollution costs andirreversible damages. The key approach toreducing industry
emissions is to encourage local industry to evaluate their production and business prac-
tices through climate action plans to identify areas where emissions can be reduced and
implement appropriate mitigation measures. This can be facilitated through offering tax
incentives without creating undue administrative burdens.

Akey medium-term strategy is to encourage green industries that contribute to achiev-
ing net zero (through, e.g., battery production, renewable energy equipment produc-
tion, electric vehicle production and related services) to set up factories and offices in
the North East. This can be achieved through providing tax incentives to these compa-
nies, as well as offering a trained workforce (see ‘Education’ for details) and the neces-
sary green energy (see ‘Energy’) for their energy intensive production processes espe-
cially around green hydrogen, synthetic fuels and 100% renewable electricity. It may
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also become technically feasible to implement carbon capture technologies and prac-
tices that allow for chemical components/products to be based on carbon captured
from the atmosphere and other CO, emitting processes, and to then be convertedinto,
e.g., synthetic fuels foraviation, shipping and heavy goodsvehicles (Jones, 2020). To set
up astrong greenindustrial base inthe North East, itisimportant to attract a mix of indus-
try/companies along the supply chain.

At the same time, polluting companies need to be closely controlled for their compli-
ance with national and local emission standards, and if in violation fined. The differenti-
ated business tax could also be extended towards an increased rate for these polluting,
high emission industries to encourage investment in pollution abatement measures
and/orrelocation. This would reduce the high social, economic, health and environmen-
tal costs and damages imposed on the local communities through the externalities of
their business model. This needs to be accompanied with carefully planned and exe-
cuted lifelong learning opportunities for their workforce to transition to the increasing
job opportunities in greenindustry sectors (see detailsin ‘Education’).

Agriculture (12% of greenhouse gas emissions of greenhouse gas
emissions)
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Agriculture plays a key role for climate action and food security especially in rural areas
such as Northumberland and Durham County. Agriculture accounted for 12% of GHG
emissions in 2021 (Net Zero North East England, 2024). Compared to all of England,
North East(NE)farmstendto be largerwith an average size of 145 ha (86% of farmed area
inthe NE belongs to farms of over 100 hainsize vs. 75% in England overall), have a higher
share of grazing livestock (52% NE vs. 28% England), alower share of cereals (22% NE vs.
34% England), are rented (40% NE vs. 32% England) and have an average number of 2.4
workers/labour (2.9 labour in England) with a total number of over 10,123 in 2023 (Defra,



2024a). Average farm businessincome in 2023 was £57,200 for grazing livestock farms
and £334,200 for cereals (Defra, 2024a).

Agricultural businesses face several challenges that will increase over the coming dec-
ades andnecessitate both supportand adaptation strategies. These challengesinclude
shifting weather patterns towards increasing weather extremes including flooding and
drought, requiring more resilient crops (IPCC, 2022a), increased demand for affordable
and high-quality food (including organic food), a decrease in meat demand, declining
soil quality, and increasing public demand for sustainable and green farming practices.
These are increasing due to the replacement of the direct payments from the European
Common Agricultural Policy with environmental and animal welfare performance-based
public subsidies through England’s Environmental Land Management Scheme (ELMS).
This linking of farm payments to climate, environmental and biodiversity-related objec-
tives necessitates are-evaluation of current farming practices toincrease crop rotation,
organic farming and carbon sinks (i.e., greenvegetation cover). Afurther challengeis the
increasing number of farmers reaching retirement age, which results in a handing over of
farms to a younger generation, return of the lease to the freeholderin the case of tenan-
cies, or selling of the farm. Thus, to stay in business and improve their financial outlook,
farm practices willneed to change.

The opportunities are in shifting from grazing livestock towards cereals/food crops. This
allows reacting to reduced meat demand and increasing demand for vegetarian/vegan
as well as organic food, while increasing farm business income by an average of 580%,
or at least doubling income in the case of farms initially mixing cereal production with
grazing livestock (Defra, 2024a). A decrease in grazing livestock has a strong impact on
agriculture-related GHG emissions, considering that livestock-related emissions are at
least twice as high as high as those of plant-based foods (Xu et al., 2021).

There are further opportunities for farmers to diversify theirincome through becoming
energy producers in addition to food producers. This is an established practice that can
increase farmrevenue furtherand has allowed farmers with similar business structuresin,
forexample, Germany, to increase theirincome. This includes in particular feeding elec-
tricity into the grid from biogas production through biogas electricity generation using
waste products such as manure and straw, installing solar/PV on their large roof spaces
and land used for grazing sheep, and leasing their land to on-shore wind farms. There is
also potential for biofuel production from waste products, however the production of
biofuels from food crops has shown negative effects on carbon emissions, land use
change and food security (Rietig, 2021).

NEMCA, Northumberland and Durham County councils have an important intermediary
role between local farmers and the UK government’s ELMS requirements. These include
requiring crop rotation through annually varying the crops grownin each field toimprove
soil health. Such crop rotation can result in increased yields by over 30%, improved
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nutrients and organic matterin the soil,improved GHG balance by over80%, and reduc-
ingthe needforexpensive chemicaluse and pesticides (Yangetal. 2024). Measures also
aim at discouraging/or banning the use of certain weed killers (e.g., containing glypho-
sate thatis known to cause cancer) and fertilisers polluting drinking water. Instead, they
encourage cover crops to control erosion, suppress weeds, attract pollinators and in-
crease habitats for wildlife and insects, thus improving biodiversity.

The key policy options available to NEMCA and local councils are in offering information
andworkingwithlocalactors suchas farmersunions and agricultural colleges toimprove
education around these issues. Key factors preventing action among farmers to reduce
GHG emissions are being unsure what to do given too many conflicting views on the is-
sue (mentioned by 43% of UK farmer respondents to the Farm Practices Survey 2023;
Defra, 2024b)and alack of information (30% of respondents), while 18% report financial
barriers and 25% a lack of incentives (Defra, 2024b). Especially the passing on of farms
offers opportunities towork with the next generation of farmers toinclude above green-
ing practices and reconsider their balance between grazing livestock and cereal/vege-
tarian food production.

Shifting towards above low carbon practices significantlyincreases farmincome (higher
economic prosperity) and allows access to the post-Brexit Environmental Land Man-
agement Scheme (ELMS) replacing the European Common Agricultural Policy. A shift
also improves energy security through diversification into biogas/biofuel and solar/PV
energy production, as well as supports a healthy environment with less fertilizer/pesti-
cideuse. Socialjustice benefitslieinmore affordable, healthier/more organic andlocally
produced food, higher rural income allowing for a high quality of life and strengthening
of local communities, as well as improved biodiversity.

It is very important to recognise that this not only requires accessible information and
educational resources, but especially low interest loans and ideally grants to allow for
the necessary investments into agricultural machinery and repurposing of agricultural
buildings. NEMCA andlocal councils can play animportantintermediary role in settingup
local farm transformation programs in collaboration with banks/building societies. Es-
pecially cooperatives sharing agricultural machinery and other equipment, as well as
supporting each otherduring peak work times, have proven very effective in maintaining
farms even ona part-time basis (e.g.,in Germany). NEMCA and local councils can play an
importantrole in setting up international knowledge sharing partnerships and exchange
programmes that allow farmers to observe sustainable farming practices across the UK
and abroad, as well as invite farmers from elsewhere to share their practices and lessons
learned in workshops for NE farmers.
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Circular Economy/Waste (public, commercial and waste manage-
ment sector, 12%)

Benefits
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The waste sector contributesits own share of emissions that can be reducedto a certain
point, but is also one of the sectors with remaining emissions that will need to be com-
pensated through natural carbon sinks. It has also indirect benefits through the creation
of a circular economy, thus it is also the provider of recycled raw materials for industry
and offers considerable emission reductions through the avoidance of waste when
products are re-used and repaired (thus avoiding new emissions from new products),
and offers social justice benefits through offering additional income, savings and redis-
tribution.

Recycling rates could be increased through a nudging approach combined with dy-
namic pricing of rubbish/general waste bins. The current provision of general waste for
the average household is extremely generous, thus removing any incentive to recycle
when throwing items into the general waste binis simply more convenient and time sav-
ing. When the price forthe general rubbishis dynamic through, e.g., paying for the size of
a rubbish bin with smaller and considerably cheaper bin options of 60l and 120l in addi-
tion to the current 240I, households would see personal financial benefits to recycling.
For example, in Germany, the general waste bin of 60l is priced at £10/month for one
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detached house and it is common to share two 240l bins between 14 flats with a 14-day
collection cycle at a monthly cost of £5.70/flat. The in the NE common fortnightly col-
lected 240l bin/houseis priced at £40/month, while recycling options are free andread-
ily available. This would meantoremove bins/waste collectionfrombeingincludedinthe
flat-rate council tax and revising council tax towards a more dynamic price model
through, e.g., excluding waste collection and instead charging general waste sepa-
rately, and lowering the generic counciltaxaccordingly. This would also facilitate the up-
take of food waste recycling (whichhas beenthe normin, e.g.,London, foryears) around
social norms nudging and using recycling bins and facilities easy and effortless (de
Visser-Amundson and Kleijnen, 2019).

Thereis significant potential forthe North East (and the UK overall) to catchup interms of
recycling strategies internationally through piloting and introducing a deposit scheme
forglass, plastic bottles and cans. This could be easily done through working with super-
markets, especially Lidl and Aldi, who run bottles collection through these schemes
since decades in Germany and Austria. The consumer pays a deposit around £0.20 for
eachbottle atthe time of purchase, and thenreturns the bottle to the collection machine
at the supermarket, and receives a voucher to hand to the cashier at the end of the pur-
chase whenthe depositfunds fromthe returnedbottles are deducted fromthe new pur-
chase (Quinn, 2024). This scheme has been extremely successful in removing glass and
plastic bottle waste from the public sphere and even had unintended positive social jus-
tice effectsin Germany as any deposit-value bottle leftin publicis quickly picked up and
returned, offering an additional income to homeless and other most deprived. A suc-
cessfulpilotschemeinthe North East couldinspire an England-wide andideally UK-wide
rollout.

Encouraging a circular economy through improving communication and education
around consumer goods, aswellas supporting repairandreuse initiatives, can make ma-
jorcontributions to sustainability and avoiding new carbon emissions worldwide. Amajor
emission source are consumer goods, especially fast fashion (accounting for more
globalemissionsthanaviation)and planned obsolescence by artificially and deliberately
shortening the lifespan of products. NEMCA could lobby for national legislation banning
this practice given that 77% of users prefer to fix broken productsinstead of buying new
replacements and 90% want to know how long the product they buy will last (EP, 2017).
More practical options are to support and increase the growth of neighbourhood initia-
tives and civil society organisations focused on repairing and sharing products that are
not needed every day. Councils could support these organisations by providing a space
to meet and repairitems, and encouraging the integration of circular economy projects
into the local school curriculums.

Another major social justice issue is food waste through supermarkets, restaurants and
otherfood outlets while thousands of North East citizens go hungry and would gladly ac-
cept food products that are near or just beyond their ‘best before’ date instead of
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seeing them go to landfill. There is considerable potential for local councils and NEMCA
to support the organisation of getting the food from vendors to consumers, e.g.,
through supporting the setting up of local charities, encouraging food banks to collect
and distribute fresh products such as fruits, vegetables and bread, and encouraging lo-
cal food outletsincluding cafeterias to donate their ‘left over’ products while observing
health and safety legislation. For example, food banks in Germany called ‘die Tafel’ have
become aregularsource of freshfood forthose on social benefits and the homeless of-
fering bags of fresh produce for £1. The goods get collected from the supermarkets and
food outlets by volunteers after theirregular closing time when the food would become
food waste otherwise (Schoneville, 2018), and is then distributed in neighbourhood
meetingplaces. Oftenthey are also combined with other neighbourhood initiatives such
as repairmeet-ups, youth group and homework support groups.

Historic landfills are omnipresent in the North East and are increasingly releasing me-
thane and other greenhouse gases in an uncontrolled manner due to theirage and deg-
radation. They pose local health hazards when homes are built on or near land that con-
tains industrial waste, hazardous materials and chemicals causing cancer, allergies, birth
defects and other diseases (Elliott et al. 2001). These materials leak into the ground and
drinking water either on aregular basis or as a result of flooding events and coastal ero-
sion on or near historical landfills, especially along the Tyne between the Newcastle city
centre and Tynemouth/South Shields (QMUL, 2024). Homeowners tend to find out
about such historical landfills when their solicitor completes searches in the home pur-
chase process, but tenants are usually unaware. Currently many of the historical landfills
tend to be under parks, football fields or similar public spaces (e.g., Rising Sun County
Park, Benton Quarry Park) or brownfield sites along the Tyne (Watershed, 2024). There
are also houses such as near Billy Mill (former roundabout) in North Shields directly built
on industrial, commercial and household waste landfills or directly adjacent such as
alongArcher StreetinHowdon/Wallsend, and new estates nearthe Tyne Tunnelentrance
on Anderson Way (Watershed, 2024). There is also a larger share of these sites in de-
prived areas (Salvidge and Hosea, 2024). As the materials in the historical landfills con-
tinue to degrade and plastic linings/seals start to break with age, this social justice and
public health hazard increases. NEMCA and the local councils need to revisit these his-
toric landfills and carry out remedial work where necessary, and at a minimum, need to
refrain from building council homes or allowing private homes to be built on these sites
orintheir proximity in the future despite the drive towards using brownfield sites.
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Energy
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Energy is a central enabling factor for realising most emission reductions discussed in
the other sections. The key to a prosperous, secure, healthy and just North East is draw-
ing100% of electricity fromrenewable energy sources. Thismeans diversifying the elec-
tricity sources toinclude as much offshore wind as possible as one of the cheapest and
most abundantly available renewable electricity sources next to onshore wind and so-
lar/PV (IRENA, 2023: 16). This could be supplemented with hydropower, geothermal en-
ergy and other feasible sources to ensure a stable base load when there is neither suffi-
cient wind nor sun. Energy storage is key for stable electricity provision to households
and especially industry. This can include expanding the use of hydropower and hydro-
power storage lakes, e.g., inthe Northumberland region while taking into account biodi-
versity considerations, and synthesising green hydrogen from excess electricity. There
is considerable potential to build more offshore wind off the Northumberland and
Durham County coast similarto Doggers Bank. Experiences with Doggers Bank suggest
prioritising smaller offshore energy fields that do not require natural gas to provide the
base load when there isinsufficient wind.

A key priority is to upgrade and expand the electricity grid (IRENA, 2023) to be able to
handle the higher input from renewable electricity as well as the higher demand from
electrified public transport, electric vehicles, heat pumps and industrial processes re-
quiring electricity to synthesise hydrogen or use carbon removal techniques for syn-
thetic fuels and other chemical components and products (Jones, 2020).

There are a number of technologies that are not currently deemed ‘market-ready’ to
achieve net zero by or before 2050. These include electricity generation using the vast
potential of the North East’s tidal difference of 2-4m between low and high tide, and
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exploration projects on Carbon Capture and Storage (CCS). CCSislaudedas a ‘solution’
by the fossil fuelindustry by continuing to burn fossil fuels for electricity generation and
industrial processes and then to capture the carbon dioxide to be pressedinto old mine
shafts or empty gas fields under the North Sea. CCS has been an experimental yet un-
derperforming technology since the 1970s (IEA, 2023). To date there is no large-scale
operational CCS installation that has moved beyond the experimental/testing phase or
is able to operate at competitive costs (Saha, 2024). There are numerous risks associ-
ated with this technology, especially questions around the long-term feasibility of the
storage, leakage and catastrophic consequences locally and globally when the stored
carbon escapes through natural processes, including earthquakes, resulting in consid-
erable public opposition and protest (Krause, 2014). Evenif the technical challenges that
were not overcome in the past 50 years are overcome in the next 5-10 years to make
CCS relevant for achieving net zero in time to avert the worst consequences of the cli-
mate crisis, considerable costs remain that mean CCS fails on the cost-benefit analysis
given that renewable energies are considerably cheaper (already by 40% compared to
coal/oil, even without CCS), making CCS not economically viable or competitive as the
costs of CCSwould be handed onto the consumer(House etal.,2009). As mentionedin
the industry section, there is the possibility to develop synthetic fuels and other chemi-
cals and products from carbon captured from the atmosphere, which is already techni-
cally viable. Thus, it is important to differentiate also in the public and policy debate be-
tween not cost competitive Carbon Capture and Storage, and Carbon Capture and
Conversion (Jones, 2020) processes that allow to create synthetic fuels for aviation,
shipping and heavy goods vehicles from carbon dioxide already in the atmosphere or
emerging from industrial processes.
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Education plays a crucial enabling role in advancing climate action through improved
public understanding regarding the existential necessity to achieve net zero emission
targets as part of the global community. Public awareness raising on climate change
through NEMCA is a top recommendation of the 2021 citizen Climate Assembly. This
shouldbe doneinamannerthatis ‘simple, practical, easy tounderstand’, appropriate for
all demographics and convey a positive ‘we can to this together’ and ‘NE pride/pride in
your community’ attitude (SFand NTCA, 2021: 27).

A key measure to increase awareness of climate change, its scientific foundation in cli-
matic changesoverthe pastdecades(IPCC,2022a)and expectedimpactsforthe North
East, the UK, Europe and globally, it is important to work with primary and secondary
schools, aswell as the UK Department for Education and other UK regions/nations, toin-
tegrate climate change educationacrossthe curriculumand different years/stages. This
goes beyond Geography, but also impacts subjects such as Physics and Chemistry
drawing on science, technology and engineering, as well as English literature, Arts and
Politics. Given therise in climate anxiety among children and young adults, it is crucial to
not only focus on the problem of climate change, but to put considerable emphasis on
the solutions available. At the individual level, this can be contributions to a carbon neu-
tral lifestyle and consumer choices, but especially societal approaches and adaptation
options. Itis important to not underestimate the climate problem, but equally crucial to
communicate a ‘stubborn optimism’ (Figueres, 2024) about the benefits that address-
ing climate change brings torelated societal priorities around economic prosperity, en-
ergy security, a healthy environment and socialjustice. This approach on climate educa-
tion also allows reaching parents and otherrelatives.

The second key intermediary role of educationis to train the workforce necessary toim-
plement most of the policy measures highlighted in this report. The transformationto a
carbon neutral society requires a very broad spectrum of job families and careers at all
levels of qualification. This means increasing apprenticeships and working with voca-
tionaltraining providersandfurthereducation collegesto develop courses preparing for
greenjobsin, e.g., retrofitting buildings (installation of heat pumps, solar/PV, insulation),
flood protection, green agricultural practices, renewable energy and battery manufac-
turing. It also includes encouraging the North East’s universities to increase their provi-
sionin courses related to green careers in engineering, business, public policy, teacher
training, agriculture and the life sciences as well as to introduce a general education
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module on climate change into every degree offered to extend the basic education on
climate change fromschoolstouniversities. It also means settingup programs that bring
togethergreen employers of the region with students forinternships, projects as part of
dissertations, summerjobs and graduate jobs.

A crucial aspect is lifelong learning, especially advancing technical and practical skills,
which was another top priority of the Citizen Assembly (SF and NTCA, 2021). To ensure a
just transition and prevent rising unemployment, it is important to provide support to
those in affected sectors to access training and education opportunities, e.g., working
withlocaljob centres andinitiativesin all sectors, and especially those related to the fos-
sil fuel industry and high GHG emission technologies, to allow for a quick transition to
greenjob growthindustries through up-skilling. Lifelong learning so faris anunderdevel-
oped sector that requires a higher amount of investment and public support. There will
be considerable groups andjobsthat are adversely affected by the green transition, es-
pecially those working in the fossil fuel industry and related technology sectors such as
car manufacturing, fitting of gas boilers and oil rigs as demand for their products de-
creases. It is important to communicate to these job groups that there are decreasing
long term career opportunities in their field and that they need to make contingency
plans for re-training and lifelong learning to be able to benefit from higher paying and
healthier job opportunities. This could be in the form of a ‘personal transition plan’ that
takes stock of existing skills and qualifications and considers how these could be ap-
plied to a green career, and what additional training and/or qualifications are necessary
to secure employment in a green job. This requires public investment to offer free or
heavily subsidised courses in an accessible manner (e.g., part-time, evenings) ideally in
cooperation with the relevant local vocational training, further education or higher edu-
cation providers (or online providers beyond the NE).

If the necessary training and lifelong learning can be done while still employed in the old
career,itallowsforaseamlesstransitiontoagreenjob.Incaseswhere thisisnotpossible
orfeasible, forpersonal orjob-relatedreasons, there needto be provisions foralifelong
learning grant covering living expenses (including family allowances) and any tuition
fees. This could be instead of claiming unemployment benefits. Consequently, invest-
ments in lifelong learning thus offer considerable savings in public expenditure that
would be necessary in the form of unemployment/universal credit income. They also
provide a pathway towards increased income tax/National Insurance revenue and po-
tential further green job generation and tax revenues where retraining/lifelong learning
results in setting up new green businesses. Lifelong learning can also be linked to tar-
geted start-up funding offering grants and/or loans for developing a green business
idea (e.g., working with a mentor through a start-up programme) and setting up a green
business. Thisis a cornerstone of ajust transition that offers socialjustice, dignity, job se-
curity, economic prosperity andhope to everyoneinvolved, and caneven help aregional
identity to emerge that is focused on pride in advancing a just green transition, thus en-
suring public support.
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Nature-based solutions, forestry and flood protection (negative
emissions)
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Achieving ‘net zero’ GHG emissions means that there will always be some remaining
emissions that cannot be mitigated, especially in the agriculture and transport sectors.
Thus, natural carbon sinks become crucial to remove carbon dioxide from the atmos-
phere and store it. This can be achieved through increasing natural green cover in the
form of forestry and green spaces (e.g., grassland, trees, shrubs) and re-wetting peat
lands (Rietig et al., 2022).

A considerable share of Northumberland and Durham County is covered by land that is
not in agricultural use, but covered by forest, grassland or peat land, in particular in
Northumberland National Park. Especially peat land offers the sequestration of a large
amount of carbon dioxide, methane and other greenhouse gases (Renou-Wilson et al.,
2019). Thus, the protection of existing peat lands is crucial, as is the restoration of peat-
land that has been lost or dried out through re-naturalisation processes. Furthermore,
much of Northumberland and Durham County’s historical forests has been lost through
deforestationandlanduse change overthe past centuries, especially foragriculturaluse
and urbanisation. These lost trees need to be replaced with trees that are resilient to a
changing climate such as a mixed variety instead of monocultures of spruce and fir in
farm forestry (Paul et al., 2022). Trees also play a crucial role in preventing erosion during
increasing flood events. Both restoring peat lands and forests requires the support of
local conservation organisations/groups, landowners and civil society (e.g., local
schools) through partnerships with Northumberland/Durham County councils. This is
also supported by the Citizens Assembly’s recommendation to ‘plant a minimum of
300,000 native trees within 3 years and monitor tree survival rates over time’ (SF and
NTCA, 2021: 34).

A major impact of climate change is an increase in extreme weather events, especially
flooding from excessive rainfall through surface water, rising ground water and over-
flowing rivers/reservoirs. Flood events deemed ‘once in a century’ are becoming ‘once
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in a decade’ or even annual floods hitting different areas with little or no warning (IPCC,
2022a, IPCC, 2022b). This means making use of council’s planning powers to prevent
building permits beingissued onareas atrisk of flooding from surface water, nearbodies
of water and at risk of coastal erosion.

Thereis anincreasing number of residentialand commercial buildings being built on such
areas atincreasedrisk of flooding. Most buyers/home owners and tenants are eitherun-
aware or underestimate the risk. There is also an increasing question around what types
of flooding are covered by building insurance, especially as flood maps are being up-
dated regularly taking into account increasing flooding events, thus moving an increas-
ing share of buildings in the North East into areas at increased risk of flooding. A conse-
quence may be that insurance covering flood and other climate-related weather ex-
tremes such as storm/wind damage becomes unaffordable due to rising premiums or
unavailable in certain high-risk areas. There is a question around making flood insurance
mandatory so that costs are shared and those most at risk are actually insured. Thisis an
issue that needs to be addressed by government on the local, regional and through
combined efforts at national level to require insurance companies to provide insurance
cover that is affordable and remains fit for purpose. ‘FloodRe’ is a currently available
scheme, but there is a lack of awareness among the wider population that needs to be
improved.

Poor and inadequate flood protection and insurance can considerably undermine cli-
mate mitigation efforts when refurbished homes, commercial buildings and infrastruc-
ture gets damaged at regular intervals to the extent that rebuilding efforts cost millions,
frequently billions of £ and resources (e.g., concrete), creating additional carbon emis-
sions. Where existing buildings and infrastructure are at increasing risk of flooding, lev-
ies, dams, the renaturalisation of riverbeds and an increased number of flood/storm-
waterreservoirs can help prevent flooding catastrophes. Furthermore, local firefighting
departments needto be trained, equipped and contingency plans prepared to allow for
aquickresponseincluding constructing ad-hoc dams and a sufficient number of pumps
to remove floodwater. This also means identifying and dedicating flooding-zones on,
e.g., agricultural land as storage areas for excess surface water and setting up damage
reimbursement schemes forlocal farmers as well as regular payments for providing such
areas as public good.

Extreme weather events such as floods and storms frequently cause damage to infra-
structure suchasroads, public transport, the electricity gridand water provision. This can
hit anywhere with little or no notice as recent flooding events across Europe (including in
Eastern Europe in September2024) demonstrated. This means that councils/NEMCA as
first responders under the Civil Contingencies Act 2004 need to increase public aware-
ness of thisrisk includinginformation on how to behave in suchincreasingly likely and re-
curring events. Thisincludes storing food and water for at least 10 days and keeping im-
portant documents/possessions upstairs/in digital formats and a ‘get away’ bag with
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key documents/medication readily accessible. Given that a considerable share of the
North East population is facing socio-economic hardship or belongs to particularly vul-
nerable groups, a one-off grant for emergency preparedness could be considered, as
well as working through schools and civil society organisations to improve early warning
systems, increase awareness and develop personal evacuation plans.

Three potential scenarios combining policy
options

This section presents three potential policy scenarios based on the array of policy op-
tions as well as their expected social, economic, security and environmental costs and
benefitsintroduced in the policy sectors above, covering buildings, transport, industry,
agriculture and waste/circulareconomy as the sectorsreleasingmost GHG emissions. It
also covers the enabling sectors of energy, education as well as nature-based solu-
tions/forestry and flood protection. To be fullyimplemented, it is crucial to work with the
UK government and bordering regions in England and Scotland. This relates to lobbying
for national level legislation and access to green infrastructure that is shared across the
widerregions across the North of the UK.

The first scenario focuses on ‘low hanging fruits’ in the form of those policy measures
that can be achieved with low costs, information campaigns aimed at behavioural
change of consumers and businesses, and waiting for ‘magic fixes’ and major techno-
logical advances to become available on the large scale and at low costs within the next
5-10 yearsintime for net zero emissions by 2050.

This means that the focus would be on policies with a ‘£’ in the costs column and any
number of © inthe benefits sections, especially those where local councils/NEMCA have
powers to mandate emission reduction targets, clean technologies and use local finan-
cial powers (such as tax revenue from council tax, business taxes) to incentivise low car-
bonbehaviour/investments and discourage high-carbon activities. Many of these activ-
ities, strategies and policies are already planned or being implemented by NEMCA and
relevant public/private partners and/or contained on the plans of local councils within
the North East of England.

Assessment and recommendation.

There is a danger of locking in unambitious targets that result in path dependencies for
20%, 40% or 60% emission reductions, but that cannot go furtherand cannot be scaled
up,i.e.,therebycreating ‘dead ends’ especially aroundimproving efficiency of fossil fuel
technologies and infrastructure. Examples would be to mix hydrogen into the supply for
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natural gas boilers fordomestic heating or continuing burning fossil fuels in combination
with carbon capture and geological storage.

Thereis also avery high risk and moral hazard associated with relying on a ‘magic fix’ that
does not yet exist, is untested and a high-risk technology, and will unlikely materialise in
cost effective scope within the next 5-10 years in time to meet 2050 objectives, while
cheap, clean options already exist.

The ‘low hanging fruit-scenario’ thus carries the danger of greenwashing through a wide
variety of public-facing information campaigns and activities, and making good initial
progress, but ultimately falling short of delivering on the North East’s carbon budgets
and the UK-level commitment of achieving net-zero by or before 2050.

The ‘playing our part-scenario’ includes meeting the Nort East’s share of the UK’s 2050
net zero target with an overall positive cost-benefit ratio including economic, security,
environmental and social aspects. NEMCA and the North East’s local councils have al-
ready mapped out and are implementing numerous policies and activities that areinline
with the ‘playing our part’ scenario, and in many aspects, it is a matter of implementing
the existing plans and ambitions, as well as staying on course over the next 25 years.

This scenario understands climate action as an integrated component providing co-
benefits and assumes that everything that can be electrified will be electrified using
100% renewable electricity (while keeping in mind social and economic feasibility), and
that the remaining equipment, especially in transport and industry, will be powered by
green hydrogen, batteries or synthetic fuels created with 100% renewable electricity.
There will be transitional costs that can be reduced in the most part through communi-
cating to individuals and companies that their current fossil fuel vehicle/technol-
ogy/equipment will need to be their last, i.e., they can continue using it until they find it
not cost effective anymore or it needs replacement. The replacement will have to be a
zero emission alternative that is becoming increasingly competitive in terms of initial in-
vestment and especially when calculating the running costs overitslifetime (and, in many
cases mandated by current or future national-level policies such as bans on new pet-
rol/diesel vehicles or new fossil-fuel heating). Strong social policies are absolutely cru-
cialtomaintain public supportandleave no-one behindasin earlierrapidindustrial trans-
formations that resulted in traumatic experiences. This means strong public investment
in lifelong learning and broader education for green jobs, and creating a zero/low emis-
sion integrated public transport system that is inclusive, affordable and accessible for
everyone.

This ‘middle of the road’ scenario in line with the UK average commitment to net zero by
2050 thatis expectedto addaround 27,000 jobs by 2050 with an additional £1.9 billion
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in annual gross value added compared to the 2019 levels of North East gross value
added of £55.3 billion and around 1.2 million jobs (BEIS, 2021: 5). 13,500 of these direct
jobs are expected to be in the energy and electricity sector, 6,500 jobs in the transport
sector, 5,200 jobsinthe buildings sectorand 2,000 jobsinindustry and carbon capture.

There was consensus among stakeholders interviewed that jobs facing net zero expo-
sure would be able to successfully transition with some retraining and high positivity
about the additional opportunities offered through newlow and high-skilled jobs of sim-
ilar or higher quality (BEIS, 2021: 8). Itis very important to recognise that any transition will
fail if it is considered as unfair and not sufficiently funded (CCC, 2019). There will be es-
pecially benefits in the buildings sector based on the jobs created in retrofitting the ex-
isting and comparatively inefficient housing stock and positive social effects through
eliminating fuel/energy poverty (BEIS, 2021).

Assessment and recommendation.

Thisreport makes a clearrecommendation forthe ‘playing our part’-scenario as the min-
imum/baseline strategy. Itincludes all of the policy measures recommended in the sec-
tions above that are associated with one or more ‘emission reduction’ © and one or two
£f costs. Togetherthey contribute each a small share in the larger ‘wedge’ illustrated on
page 4 that takentogethermeet the 2050 net zero GHG target. The cost benefitratiois
overall positive, meaning that costs need to be understood as investments into a green
future that has strong benefits in terms of economic prosperity, energy security, a
healthy environment and social justice, and are mostly cost-neutral as fossil fuel equip-
ment is replaced with zero emission equipment at the end of a natural investment/life-
cycle thatis cost competitive (i.e., same or cheaper purchase costs and cheaperrunning
costs overthelife-cycle).

The third scenario of the ‘Northern Green Powerhouse’ exceeds the North East’s share of
the UK 2050 net zero target, by either meeting the net zero target early, or meeting a
higher ‘net’ in the form of negative emissions. It establishes the North East as leaderin
sustainable living across the UK and the global north. It especially focuses onimproving
social justice defined as “the objective of creating a fairand equal society in which each
individual matters, their rights are recognized and protected, and decisions are made in
ways that are fairand honest” (Oxford Reference, 2024). There is significant scope to go
beyond the ‘doing our part’ UK-wide net zero scenario for the North East based on in-
dustry and geography advantages. This would increase the already expected above-UK
average benefits from the net zero transition, especially through the possibility of higher
investments into the North East energy sector (BEIS, 2021). These include offshore wind
energy, hydrogen and biomass, and the possibility to re-purpose existing industrial nat-
ural gasinfrastructure for the transport of hydrogen fuel. The advantage in the transport
sector is based on the existing presence of electric vehicles manufacturing as well as
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investment in battery technology, thus furthering the North East’s position as ‘net ex-
porter’ of netzero technologies and energy.

The key difference to scenario 2 will be the social justice and healthy environment com-
ponents that require higherinvestments with mostly indirect emission-reduction bene-
fits but high overall societal benefits.

This includes

e Creating alarge zero carbon stock of affordable and high-quality council/com-
munity housing and subsidised housing for the vast majority of the population
renting theirhomes and catering to the needs of a growing population based on
migration from within the UK and beyond (see Building section, Vienna example),

e Advancing afreelifelonglearning education system offering opportunities for all
to take up greenjobs and fulfilling flexible careers,

e Implementing anintegratedzeroemission public transport system thatis socially
inclusive, links different means of transportation through local hubs and ideally
free - oratleast subsidised and affordable,

e Rectifying the health dangers, methane emissions and social injustices associ-
ated with historical landfills,

e Attracting the kind of industries that are at the heart of the green revolution in
terms of manufacturing renewable energy and battery equipment/machinery
and vehicles, and producing hydrogen as well as synthetic fuels for the transport
and industry sector based on abundant 100% renewable electricity from wind,
hydropower (storage), solar/PV and geothermal sources,

e Supportingruralareas to make major contributions through mixed agriculture ca-
tering to vegetarian diets while maintaining some livestock as part of the regions
cultural heritage, and especially providing carbon sinks (negative GHG emissions)
through restored peatlands, reforestation of historic forests and protected
mixed/climate resilient forestry, as well as effective water management and
flood protection.

Assessment and recommendation.

This report fully recommends committing to the Northern Green Powerhouse scenario
and creating strong public support for this positive vision of sustainability leadership,
and thus a new regional identity full of pride in working towards a ‘moonshot’ objective
similar to the coordinated effort of putting a man on the moon in the 1960s born from a
sharedvision.

N

33

A



This scenario fully meets the recommendations of the Citizens Assembly. By committing
to the Northern Green Powerhouse transition the North East can emerge as a power-
house of the 21t century’s great green industrial revolution. It will be an affluent, clean
and healthy region of ‘negative emissions’ by exporting the relevant technology for the
global green revolution and hosting key industries, thus reconnecting with its cultural
heritage as the cradle of the first industrial revolution.
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economy’sindustry, region or sector (before subsidies or taxes).
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