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1 Introduction
Recognising the vulnerability to sea level rise of parts of the East of England and the need to make
the economy resilient to climate change, we applaud the 2015 UNFCCC Paris Agreement on
greenhouse gas reduction but regrets that the UK government has yet to formally ratify the
agreement and continues to support the exploration for fossil fuels while cutting back on
incentives for renewable energy. So, while 2015 UNFCCC Paris agreement on greenhouse gas
reduction is welcome, it is regrettable that the UK government has yet to formally ratify the treaty
and continues to support the exploration for fossil fuels while cutting back on incentives for
renewable energy.

 A green economy also offers more jobs, a cleaner environment and reduced domestic energy
costs, benefits that measures to tackle climate change can bring for ordinary people.

Globally, in recent years the green sector has grown significantly faster than other sectors, with the
UK one of the leading performers with a green sector annual growth rate regularly above 4%. The
low carbon sector already accounts for around 2% of jobs in the UK, of which 10% are in the East
of England; and the region’s leadership role has been acknowledged by the Government’s
designation of the New Anglia Local Enterprise Partnership (covering Norfolk and Suffolk) as its
Green Economy Pathfinder.

Apart from the economic benefits, there is an overwhelming reason why
the East of England needs the world to go low carbon as fast as possible:
it has by far the largest area of any UK region that is vulnerable to sea
level rise. This National Oceanography Centre map shows those parts of
the region that will be exposed to flooding from just a 15 cm sea level
rise, something that global warming will bring well before the end of the
century.  A more recent study by the Potsdam Institute for Climate Impact
Research suggests that the global average sea level rise could reach 130
centimetres by 2100. Other reputable studies – for example, one
published by the US National Academy of Sciences in 2015 – have found
that the West Antarctic ice sheet is collapsing more rapidly than
previously thought; when it all melts, sea levels will rise by some 3
metres.

So what can we do to maximise a reduction in the region’s carbon emissions to both protect the
environment and provide a stronger and more resilient economy? This paper starts by setting out
proposals to cut the demand for energy through greater efficiency. It then looks at how the energy
that we do need can be generated with the minimum impact on global warming. Finally, the paper
looks at non-energy-related measures to reduce climate change emissions.
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Summary of recommendations

All new homes should be built to the zero carbon or, preferably, the passivhaus standard;

Public bodies should do more to promote the benefits of passivhaus homes;

Developers should be required to test all new homes to ensure that they meet the
required energy standards;

Mortgage companies should be required to take into account the cost of ownership
when calculating affordability;

Local authorities should be empowered to be able to use their planning role to insist on
construction to the highest possible energy conservation levels for both homes and
commercial buildings;

Local authorities should consider setting up public interest companies to provide
housing energy efficiency retrofitting services to take advantage of bulk procurement;

Buildings with poor EPC ratings should be required to be upgraded before they can be
sold or re-let;

Sreet lighting should be switched to LED sources.

Cutting the demand for energy has to be the top priority in actions to reduce carbon emissions as
it minimises the need for new generating capacity and brings ongoing cost savings to users. Much
has already been achieved: electricity demand has fallen by 13% in the last decade and gas use by
20%. The potential for further substantial energy efficiency improvements is considerable. Germany
has adopted a £14 billion campaign to halve energy consumption by 2050, claiming that this will
'Modernise our country, strengthen innovation and the competitiveness of our economy, reduce
our dependence on imported raw materials, and create sustainable jobs for future employees'. The
EU Energy Efficiency Directive has a target of improving efficiency by 20% by 2020 and the EU is
now considering a target to increase energy efficiency by 40% by 2030. Research carried out for
the European Commission has suggested that this would bolster energy security, boost
employment and increase GDP far more than lower targets, which has not stopped the British
government arguing for a 27% target; judging by its recent record, this may be reduced still further
following Brexit.

Table 1 shows the distribution by sector of energy use. For buildings,
heating accounts for by far the largest proportion of energy
consumption and uses 16% of the UK’s total. The Conservative
government has watered down the energy standards for new homes,
making them more costly to own and, of course, increasing carbon

emissions. The decision by the
government to abandon the 2016
Coalition commitment that all new homes should be built to the
zero carbon standard is deplorable. We would reinstate this
standard – which the industry is ready to adopt – as soon as
possible, later updating this to the tougher passivhaus standard.
Passivhaus homes are so well insulated that they reduce the cost of
heating an average-sized new UK house to less than £30 a year.

2. Reducing the demand for energy

Table 1: Energy users

Industry 17%
Transport 37%
Domestic 27%
Services & agriculture etc 13%
Non-energy (chemicals etc) 6 %

Passivhaus principles
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There are already a number of examples of passivhaus homes built in the UK which cost little or
no more to build than those built to standard building regulations. Research suggests that the
overall costs of running a passivhaus home are reduced by up to 10% .  And there can be
unexpected benefits: a study carried out by an East of England housing association found that the
lower energy costs of a passivhaus home meant that not a single tenant went into rent arrears; the
association calculated that the resulting benefits more than outweighed any marginal increase in
building costs, as well as helping the tenants.

We believe that more needs to be done to increase customer demand for passivhaus homes as the
benefits are not widely recognised. First, we would make it mandatory for mortgage companies to
take into account the cost of ownership when calculating affordability and to make this calculation
clear to their customers. Second, we believe that local authorities, the Carbon Trust and other
public organisations should do more to promote the benefits of passivhaus homes to housebuyers
and landlords in order to put market pressure on developers. A key requirement is to give local
authorities clear powers to enable them to use their planning powers to insist on construction to
the highest possible energy conservation levels for both homes and commercial buildings.

Increased temperatures resulting from climate change can be
dangerous to health, as shown in 2003 when 70,000 people
are estimated to have died as a consequence of a Europe-wide
heatwave. Summer heat also leads to greater use of air
conditioning which, in turn, increases energy consumption and
carbon emissions. Local authorities should insist on new
buildings being designed to minimise summer heat gain and
should enhance the number of large trees in vulnerable areas
as these have been shown to reduce the heat island effect by
as much as 6°C.

Nationally, we propose extending the mandatory energy
performance certificate (EPC) scheme to provide an annual
guide to the cost of ownership of buildings put up for sale and to make this information as
prominent as the asking price. Significantly, a study of over 300,000 property sales by DECC in
2013 found that raising a home’s energy rating from band G to E could mean adding more than
£16,000 to the sale price, rising to £41,000 in London.

There is also urgent need to tighten up on the enforcement of the energy efficiency component of
the building regulations. Various studies have suggested that fewer than half of all new homes
actually meet the required energy insulation standards. We propose that developers be required to
test all their new homes to ensure that they meet the standard, with those developers who
regularly show no failures being subject to a less rigourous regime. We would also amend
consumer protection legislation to allow purchasers to seek legal redress if their homes do not
meet the claimed standards.

Of course, the biggest challenge is to upgrade the insulation standards of existing homes. Because
most of these (including those built in the 1980s and 90s) were constructed to very low energy
standards compared with Scandinavian and German standards, they are major contributors to
carbon emissions and a prime cause of fuel poverty. The main obstacles to people upgrading their
own homes are cost and fears about the upheaval that the work will cause, although one UK
company is offering a consistent approach for certain home types that reduces costs and enables
up to a 75% reduction in heating requirement with minimal disruption to occupiers.

Once again, we suggest that local authorities and, possibly, appropriate community groups
encourage households (especially in areas with numbers of similar house types) to get together to
bulk purchase retrofitting both to reduce the cost and to provide organisational support for what
can be quite a daunting process. Experience suggests that even such apparently trivial inducements
as including free attic clearance can have a notable effect on take-up. Such an approach also
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reassures householders who generally worry about the quality of information and advice provided
by the private sector.

Shorter term measures to cut heating costs and reduce carbon emissions are also necessary, as
even the most ambitious retrofitting programme is likely to leave many homes without
comprehensive energy-saving retrofitting for many years. Simple and inexpensive measures such as
improved draught-proofing, better insulation of hot water tanks and piping, and installing reflector
sheets behind radiators can pay back very quickly. Local authorities should consider working with
DIY retailers to encourage such improvements with publicity programmes and special offers.

Promoting energy efficiency has been shown to be most effective by peer example, using the
experiences of real people in the same neighbourhood as exemplars. Exhortations to reduce
carbon emissions and generalised claims about cost savings have comparatively little impact. Social
media is an under-used tool in such campaigns.

Facilitating group purchasing for more expensive improvements – replacement doors, double
glazing, and more complex insulation work – should also be considered. Replacing old boilers with
more efficient and less carbon intensive sources – ranging from biomass and heat pumps to
efficient gas boilers – also needs encouragement, possibly with generous scrappage allowances for
the replacement of the least efficient systems.

An example of how group
improvements can be facilitated is
the Berlin Energy-Saving Partnership
which allows building owners to get
together to put out a tender for
energy refurbishment by an Energy
Service Company (Esco) which then
finances the capital cost. Schemes
have to have a minimum annual
energy bill of €250,000 to ensure
that it is profitable for both parties
with the building owners paying the
Esco back from the money saved
from energy bills, usually over a
period between 8-12 years; the entire process is supported by the Partnership. Since 1995, a third
of the city’s residential buildings have been renovated in this way, including 273,000 apartments
each of which is saving more than 25% of their energy costs compared with pre-refurbishment
costs.

The Coalition government decision that, from 2018, there will normally be a requirement for
rental home to have a minimum energy performance rating of E on an Energy Performance
Certificate (EPC) remains. We would extend this cover all homes put up for sale and then
progressively raise the EPC level at which this is required. Such a change would hopefully also help

As part of a
project to

extend this
1970s home,

the whole
house was

brought up to
passivhaus
insulation
standards

An apartment block being upgraded as part of
the Berlin Energy-Saving Partnership

programme
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encourage owners to upgrade their buildings even before contemplating a sale on the basis that
they would at some point be forced to upgrade and might as well take advantage of the reduced
energy costs and improved comfort at the earliest opportunity.  Again, mortgage and loan
companies have a part to play by taking into account the reduced energy costs in calculating the
affordability of any additional loan.

Domestic lighting should also be targeted, again stressing both the lifetime cost benefits and the
quality of modern LEDs (which are up to 10 times more efficient than tungsten light sources).

For local authorities, there is very little excuse for not switching from traditional sodium lamps to
LEDs for street lighting. Energy savings can be as much as 70%; replacement and maintenance costs
are greatly reduced due to the long life of LEDs; and the light quality is superior, leading to
improved road safety.

Finally, action needs to be taken to improve the efficiency of the electricity system itself, which,
according to a report compiled by 14 organisations including the EEF (which represents UK
manufacturing and engineering) and Greenpeace, wastes £9.5 billion of energy before it reaches
homes and businesses. The Less Waste, More Growth report puts the total loss of energy at the
equivalent of £354 per household, more than half the average UK annual electricity bill. The report
suggests that the waste could be reduced by a number of measures, including upgrading the current
electricity system and recovering waste heat from power stations (a requirement for power
stations in Denmark).

Built in the 1990s, the Avedøre combined heat and power plant in Denmark was one of the first of a fleet
of decentralised co-generation plants that produce electricity and heat for local district heating systems.
On average, these convert more than 90% of their fuel into useful energy, compared with a maximum of

65% for conventional power stations

2.15

2.16

2.17



3. Cutting transport emissions
SummarSummarSummarSummarSummary of ry of ry of ry of ry of recommendationsecommendationsecommendationsecommendationsecommendations

Reduce the use of cars for local journeys by making walking more attractive and
encouraging cycling through the provision of better and safer cycling environments;

Complete the electrification of the regional rail network;

Encourage the more efficient use of cars;

Encourage the use of ‘green’ vehicles with incentives at the point of purchase and the
provision of more recharging points for electric vehicles and hydrogen filling stations.

Transport is responsible for more than a third of the UK’s global warming emissions and a step
change is needed if our climate change targets are to be met. We want action on four fronts.

First, we should reduce the use of cars for
local journeys. This requires making
walking and cycling more pleasant,
especially in central urban areas where
pedestrianisation can bring substantial
benefits. Cycling can be encouraged
through the provision of better and safer
cycling environments: this need not
necessarily involve building expensive
separate cycle paths, as relatively simple
changes to road layouts and the better education of cyclists and motorists can bring substantial
benefits. Promoting the not inconsiderable health benefits of cycling and walking also has a part to
play, although in some areas this requires the reduction of diesel fumes.

Second, more needs to be done to switch journeys to public transport (although we recognise that,
in carbon reduction terms, low occupancy bus services in rural areas are probably worse than cars
or taxis). The East of England has a particular need for investment in upgrading the rail
infrastructure to cope with some extreme overloading at peak times and to replace out-dated and
unreliable infrastructure. A programme to complete the electrification of the network is also
needed, partly to improve services and partly because electrification cuts carbon emissions even
with the current mix of power stations; this may involve using battery-powered trains on some
branch lines. This should be a priority for government and regional investment for both economic
and environmental reasons.

Cambridge is the top cycling city in the UK

The economically-important Norwich to Cambridge rail link
needs modern signalling and electrification

This battery-powered train is being trialled in East
Anglia by Network Rail
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Third, local authorities can encourage the more
efficient use of cars by measures such as allowing
multi-occupied vehicles access to under-used bus
lanes and providing websites to promote car
sharing.

Finally, there is a need to switch to cleaner forms
of transport energy. Milton Keynes is piloting
electric buses; hybrid and biogas buses are also
being used in many parts of the region. Local
authorities can encourage these developments by
imposing strict emission limits in city centres, which will also eventually eliminate polluting diesel
buses and other vehicles.

The switch to electric and, possibly, hydrogen-powered cars and vans should also be encouraged by
ensuring that the necessary infrastructure is available: again, this can be supported by local
authorities and the LEPs as well as central government. This should include the wider availability of
refuelling points for electric and hydrogen-powered vehicles. Electric-powered vehicles can help
balance electricity demand as most of recharging can be done at off-peak times. Similarly, hydrogen
can be produced using off-peak electricity and has the added benefit of being relatively easy to
store.

The UK is leading research into dynamic wireless power transfer technologies that allow electric
vehicles to be recharged as they are driven using pads installed under the road: the government is
currently sponsoring tests of such devices. If successful, this will overcome the problem of electric
vehicles requiring recharging during longer journeys and is likely to be especially helpful in
switching road transport from diesel to electric vehicles.

In the medium term, consideration should be given to banning the sale of petrol and diesel-
powered vehicles (the Netherlands is considering introducing such a ban from 2025); this is
unlikely to penalise purchasers as the current price premium for an electric car will, according to a
2016 study by Bloomberg New Energy Finance, be eradicated by 2025 due to the falling cost of
batteries.

Replacing petrol and diesel cars with electric vehicles would, even with the current electricity
generation mix, cut their carbon emissions by 30-50% as well as reducing particulate pollution.

The introduction of driverless vehicles is likely to revolutionise transport in the near future,
offering opportunities to significantly reduce its impact on global warming. A European standard for
such systems has already been developed and Ford has recently announced that it will start selling
a fully autonomous car in 2021 designed for ride sharing; the company expects to switch all
production to driverless vehicles in the
relatively near future.  Autonomous vehicles
have been shown to cut fuel consumption by
up to 50% compared with human drivers as
they optimise performance.

Finally, planners should ensure that new
housing developments are easily accessible by
public transport and that facilities such as
schools, shops and medical services can easily
be reached by walking, cycling or public
transport.

The Milton Keynes electric bus is recharged wirelessly
using pads in the road surface at each end of the route

Many more recharging points will be needed if
electric cars are to become the norm
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4. Switching to clean energy
Summary of recommendations

Introduce an effective carbon tax and reverse the removal of the exemption for
renewable power from the Climate Change Levy;

Promote renewables, especially on-shore and offshore wind, solar and bioreactors
utilising waste;

Prioritise investment in the four ‘smart power’ elements;

Utilise flexible gas conventional generation technologies to balance variable renewables;

Invest in cross-border interconnectors and novel network technologies to improve the
utilisation of existing assets;

Encourage demand-side response schemes to re-distribute consumption;

Invest in the research and development of energy storage technologies;

Encourage local authorities to promote community renewable schemes;

Encourage local authorities to utilise more organic waste for energy.

Our current energy mix is far from clean, with more almost 85%
coming from fossil fuels (see Table 2). The low carbon sources
include nuclear and renewables, both of which accounted for 7%
of overall energy consumption in 2014.

Clearly, there needs to be a huge switch from fossil fuels to low
carbon sources combined with substantial progress on energy
efficiency if the UK is to play its part in tackling global warming.
Some gas can come from renewable sources, primarily anaerobic
digestion and biomass gasification: the National Grid has suggested
that renewable gas could meet up to half of the residential
demand for gas at a cost equivalent to other large-scale
renewables. However, switching to low carbon energy will involve
a major move from gas and petroleum to electricity (all coal
generation will have ended by 2025 as a result of government
action). Electricity is not, of course, an energy source in itself and this paper therefore looks at how
electrical generation can be transformed to low carbon sources. Table 3 shows the current mix of
fuel sources in the UK electricity supply (although it excludes the 6% of electricity imported in
2015 through the European interconnectors). It should be noted that a half of the existing nuclear
capacity will be retired by 2025, with the last remaining station due to close in 2035.

In the medium term, the challenge is to meet
the gap in supply over the next 15 years or so as
coal and existing nuclear plants close. Current
government policy is to expand renewables
capacity to meet 15% of overall energy needs by
2020 and to build new nuclear stations, starting
with the EDF Hinkley Point C plant.  Although
the new Hinkley Point reactor has now been
given the go-ahead by the government, there
are considerable doubts about the chosen EPR
design, as both of the EPR reactors currently

Table 2: Energy sources (2014)

*Electricity (includes nuclear) 18%
*Gas 29%
Petroleum 47%
*Other 6 %
*Includes some renewables

Table 3: electricity generation
fuel sources

Gas 30%
Coal 23%
Nuclear 23%
Renewables 23%
Oil 1 %

An artist's impression of  Hinkley Point C
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being built elsewhere in Europe are considerably over budget and overdue (EDF has already
admitted that the Hinkley Point reactor is unlikely to be commissioned before 2030). Many believe
that the EPR design is over-engineered and that, if new reactors are to be built, they should use the
proven ABWR design which Japan has been using since the 1990s; its modular design makes
construction easier and is likely to lead to a lower price than that for the EPR.  Another alternative
is the Westinghouse AP1000 design, which is similar to the EPR but highly simplified.

In choosing how to meet
future demand, there are
two indisputable facts. First,
nuclear power stations work
and are reliable. Second,
renewable energy is growing
fast (as shown in Table 4).

In considering the choice of
non-carbon sources three
key factors need to be taken
into account: capacity,
security of supply, and cost.
In terms of capacity, nuclear
can meet the energy gap
sometime after 2025 with
new plants that have a life of
up to 50 years. For
renewables, the National
Grid has forecast that the UK could get
more than 50% of its electricity from
renewables by 2035, while the
Parliamentary Committee on Climate
Change has concluded that this could rise
to 80% by 2050. The consultancy
PricewaterhouseCoopers has suggested
that, with sufficient investment in
electricity interconnection, the whole of
Europe could switch entirely to
renewables by 2050.

Security of supply involves two factors.
The first is the risk to gas and oil supplies
from reliance on politically insecure
sources, primarily in the Middle East:
switching to renewables and nuclear will
overcome this. The second is the
intermittency of supply, normally
associated with wind and solar power
(although it is worth noting that more
than 40% of renewables supply – 7.5% of
all electricity generation – in 2015 came
from sources such as biomass utilising
waste and landfill gas that are not
intermittent). Combined with other
existing reliable resources to balance
intermittency (existing European

Table 4: Trends in renewable energy

Actual generation (TWh) 2013 2014 2015 Share Growth Share of
in 2015 2013 to all energy

2015 sources
Onshore  Wind 16.9 18.6 22.9 27.4% 35.5% 4.9%
Offshore  Wind 11.5 13.4 17.4 20.9% 81.7% 3.8%
Shoreline wave/Tidal 0.0 0.0 0.0 0.0% 0.0% 0.0%
Solar photovoltaics 2.0 4.0 7.6 9.0% 280.0% 1.6%%
Hydro Small scale 0.7 0.8 1.0 1.2% 42.8% 0.2%
Hydro Large scale 4.0 5.1 5.3 6.4% 32.5% 1.2%
Landfill gas 5.2 5.0 4.9 5.8% -19.2% 1.0%
Sewage sludge digestion 0.8 0.8 0.9 1.1% 12.5% 0.2%
Municipal solid waste combustion 1.6 1.9 2.8 3.3% 75.0% 0.6%
Co-firing with fossil fuels 0.3 0.1 0.2 0.2% -33.3% 0.1%
Animal Biomass 0.6 0.6 0.6 0.8% 0.0% 0.1%
Anaerobic Digestion 0.7 1.0 1.4 1.7% 10.0% 0.3%
Plant Biomass 8.9 13.1 18.6 22.2% 110.0% 4.0%

The Drax power station is being converted to run on wood pellets,
making it a reliable renewables source of electricity

The Dinorwic pumped storage scheme in Wales – built in the
1970s – uses off-peak electricity to recharge the upper lake
and can then instantaneously produce power to meet peak

demand
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interconnectors; pumped hydro; and demand
management), the National Grid believes that 35%
of peak supply (around 55 GW) could be met from
renewables now. Energy UK has suggested that
10% of total UK energy demand in 2050 could be
met from biomass, thus making a significant
contribution to meeting the baseload.

The Committee on Climate Change has proposed
a ‘smart power’ solution to the intermittency
problem to make possible the growth of
renewables to 80% of supply in the future. This
would involve four elements:

Demand response:Demand response:Demand response:Demand response:Demand response: Some demand response measures are already in place with large users
having arrangements to power down to help balance the grid when demand is high; technical
developments will soon allow commercial and domestic fridges, freezers, heating systems
and so on to be switched off automatically for short periods without affecting performance;

Storage:Storage:Storage:Storage:Storage: New technologies are rapidly becoming available to augment existing pumped
hydro systems (which already have a capacity to store 27.6 GW hours of power and are
instantly available). Battery technologies are beginning to be deployed both domestically and
commercially, with capacities and prices falling fast. Using hydrogen as a storage medium to
utilise electricity when in surplus is another proven technology;

CrCrCrCrCross-boross-boross-boross-boross-border interder interder interder interder interconnection:connection:connection:connection:connection: The existing interconnectors with Europe have a capacity
in excess of 5GW and there are plans to increase this with connectors to Iceland and
additional links to Norway;

RaRaRaRaRapid rpid rpid rpid rpid response gas-poesponse gas-poesponse gas-poesponse gas-poesponse gas-powwwwwererererered generators:ed generators:ed generators:ed generators:ed generators: This would need a specialist fleet of highly
efficient and flexible generators to provide the necessary short-term back-up with
comparatively low levels of carbon emissions.

As for cost, gas will remain one of the cheapest sources of energy unless it is taxed to reflect the
cost of its carbon emissions. Despite a chequered history, most experts expect that an effective
carbon tax will be introduced at some point in the medium term, not least because it will
otherwise prove impossible for the UK and Europe to meet their Paris emissions promises. We
suggest that introducing an effective carbon tax should be a priority. More immediately, the
perverse removal in 2015 of the exemption for renewable power from the Climate Change Levy
must be reversed: it is ludicrous that clean power supplied via the grid should be taxed for carbon
that it does not emit.

For the non-carbon options, one source of real information is the actual price achieved in the most
recent DECC contract of difference auction, shown in Table 5 (which also demonstrates how
DECC overestimates the cost of
renewables and underestimated the cost
of nuclear, a consistent failure over the last
decade). Future projections suggest that all
these costs are likely to fall: with nuclear,
this would be due to efficiencies gained
from the experience of building the UK’s
first nuclear power station for 30 years;
offshore wind generation costs are falling
due to improved foundation design and
the increasing efficiency of the turbines;

What a smart transmission grid might look like
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solar generation is already close to viability and the
introduction of the next generation of thin film
photovoltaic cells will increase conversion efficiency
and cut costs substantially.

DECC-backed research by the Carbon Trust completed
in 2016 showed that the extensive use of energy
storage could unlock system cost savings of up to £2.4
billion a year by 2030 and a further £5 billion savings
could be made by improving the use of existing
generation assets.  Another 2016 report – Delivering
Future Proof Energy Infrastructure published by the
government’s National Infrastructure Commission – has
found that moves to ‘smart power’ could save consumers up to £8 billion a year by 2030, help the
UK meet its 2050 carbon targets, secure the UK’s energy supply for generations, and prove
cheaper than nuclear power or carbon capture and storage technology (CCS). Both reports assume
a considerable rise in energy generation from renewables but cast doubt on the need for other
options, especially those – notably CCS, nuclear and fracking – that will take time to implement.
We therefore urge government to prioritise investment in the four ‘smart power’ elements
outlined by the National Infrastructure Commission and the Committee on Climate Change.

The need for nuclear generation in the medium and long-term is, of course, controversial and the
regional policy committee offered the Party's regional conference two options, the first including
new nuclear power stations under limited circumstances and the second concentrating on
renewables.  After debate, the conference voted to oppose the construction of new nuclear power
stations and instead prioritise the further development and deployment of renewable sources and
‘smart energy’ technologies combined with a much greater effort to cut consumption through
energy efficiency and conservation measures.

Both nuclear and renewables bring considerable employment benefits for the region. The big
opportunity for nuclear will come if a new Sizewell C power station is built: at its peak the
construction site workforce could be about 5,600 people; once operational, the new power
station would support around 900 permanent jobs.

One example of the potential for renewables is the recently-announced £2.5bn investment by
ScottishPower Renewables in the 714MW East Anglia ONE offshore wind farm, which will use
Lowestoft as its construction and service base and bring well over 1000 jobs during construction
and a significant number for
ongoing servicing. Several
larger offshore wind farms
are being planned off the East
Anglian coast.

While some renewable
sources (geothermal, hydro,
wave and tidal) have limited
potential in the East of
England, the region is well
placed to benefit from
investment in solar, onshore
and – especially – offshore
wind. A detailed study carried
out four years ago for DECC
– East of England Renewable

Energy storage technologies are developing fast:
this is one of the first commercially-available

domestic battery systems

The North Sea is proving ideal for offshore
windfarms
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and Low Carbon Energy Capacity – found that there was a ‘practical achievable resource’ of 8.5
GW which would meet more than a third of the region’s needs; the study excluded offshore wind
and its estimates for solar energy have already been exceeded, so it is not unreasonable to believe
that the region can come close to meeting its energy needs from renewables.

Bioenergy is already well established in the region with plants producing both electricity and gas
(which can be stored to balance electricity generation intermittency) using feedstock ranging from
straw and chicken manure to domestic waste and crops grown for the purpose. While the use of
purpose-grown maize and other
crops may disadvantage food
production, the same is not
generally true of the use of waste
products and we support the
expansion of such sources and, in
particular, call on local authorities
to utilise more of the organic
waste that they collect for energy
generation in bioreactors rather
than through incineration. We
would also urge a proper examination of whether larger bioenergy plants should be feeding their
gas into the gas grid rather than using it to generate electricity, as the use of gas for heating is far
more efficient than using it to produce electricity.

There is much that local authorities can do to boost renewables with government encouragement.
For example, last year,  Colchester Borough Council planned to offer installation and free use of
the generated electricity to any tenant in a home where this was viable. As a result, solar PV panels
would have been installed on nearly 2,700 Council properties, reducing energy bills, making the
homes more energy efficient, reducing carbon emissions and creating jobs. The project was to have
been funded at no capital cost to the Council through investors Breyer, Macquarie Bank and Norse
Energy. However, the scheme has now ground to a halt following the Conservative government’s
slashing of the feed-in tariff, which means that further investment is no longer financially viable.
Colchester has also used other technologies to help tenants and reduce emissions, including
replacing oil heating with heat pumps and installing electricity storage units to conserve unused
energy generated by PV panels.

This anaerobic digester uses biomass to produce gas to
generate electricity; the gas from such plants could be

used more efficiently if fed into the gas grid where this is
accessible

This well insulated
house – more than

three times the size of
the average new UK
home – uses solar
power to generate

electricity and heat its
hot water. It consumes

around a third of the
energy of an average
home and generates
more than half of this

from these panels
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Swindon Borough Council is another exemplar, having developed a scheme to support community
solar energy by setting up a 5MW Community Solar Farm. Funded jointly by the Council and by
residents investing in Council Solar Bonds with a minimum stake of just £5; these are expected to
give a reasonable financial return. Green Bonds have also been successfully launched elsewhere in
Europe and a London-based Green Finance Initiative – set up to ‘Make London the capital for
environmentally friendly banking’ – strongly supports local authorities issuing such bonds.

Other ways of helping local people move towards low carbon energy is to utilise bulk buying to
reduce the costs for installing solar panels and heat pumps and so on in the same way that some
East of England local authorities have encouraged residents to group together to purchase energy.

There is also a need to work to overcome the planning obstacles that are being put in the way of
new onshore wind and solar farms both by the Conservative government and many Conservative
councillors. Encouraging developers to share some of the profits from such developments has been
shown to be one of the best ways of overcoming local opposition. Incidentally, it is worth noting
that research indicates that the level of opposition is often considerably less than indicated by first
perceptions, partly because objectors always shout loudest.  A public attitudes survey carried out
by the Department of Energy and Climate Change (DECC) last November showed support for
renewables at a record 76%; two thirds of all respondents were also in favour of onshore wind
turbines. Other surveys have shown that windfarms – once built – have majority support from
people living in the area around them and have no detrimental effects on tourism.
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5. Generating green jobs & reducing business costs
Summary of recommendations

Promote energy efficiency measures, including the provision of low-interest loans, repaid
through subsequent savings from efficiency gains;

Encourage businesses to utilise their land and buildings to generate renewable energy to
reduce their costs and contribute to reducing climate change emissions;

Make business expenditure on efficiency measures tax-deductible and expand the R&D
tax credit into a resilience, research and development (RR&D) tax credit;

Review exemptions from the Climate Change Levy and progressively shift support
towards R&D in clean technology and renewables;

Local Enterprise Partnerships, chambers of commerce and other business organisations
should do more to encourage and help businesses to save money by using energy and
other inputs more efficiently.

The low carbon economy is already bringing considerable benefits to
the region and is growing fast, although much more can be done to
encourage further development. The low carbon sector employed
some 40,000 workers in the East of England in 2013: this Department
for Business, Innovation and Skills (BIS) table (Table 5) indicates the
sectors each employing more than thousand workers in the region; it
should be noted that these figures are for 2013 and have increased
significantly since, especially in the offshore wind sector.

Some of the benefits of low carbon investment are demonstrated by
the turkey giant Bernard Matthews. Utilising the land it owns to house
solar and wind farms and building a facility that processes waste matter
to generate energy have, combined with a huge energy efficiency drive,
enabled the company to cut its carbon emissions and make considerable operational cost savings,
including reducing its energy bills by £3 million a year.

SMEs can also benefit. The Low Carbon Business Programme in South and Mid Essex – funded by
the European Union to the tune of £2 million – helped more than 500 SMEs create 200 jobs and
safeguard another 300 and also enabled more than £1.5 million annual savings through energy
efficiency.  Altogether, the EU Regional Development Fund – now closed – allocated more than
£110 million to developing the low carbon economy in the East of England.

The region already has some strong assets boosting the low carbon economy. For example,
OrbisEnergy in Lowestoft provides a centre of excellence for the offshore renewables business,
housing more than 40 companies that are driving innovation and investment in the North Sea.
Again, BRE in Watford is a leader in the research
and development of sustainable building.
Elsewhere, universities, research institutions and
individual companies are developing and utilising
low carbon technologies that can drive
economic development.

But more can be done. We support many of the
proposals in the Industrial Evolution report
published earlier this year by the Engineering &
Physical Sciences Research Council’s Centre for
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BRE in Watford is a leader in the development of
sustainable buildings

5.1

5.2

Table 5: East of England
low carbon employment

Onshore & offshore wind 3200
Nuclear energy 2600
Solar PV 1200
Biomass equipment 3000
Heat pumps 2000
Energy-efficient lighting 1300
Insulation 2000
Recycling 6600
Alternative fuels 1700
Low emission vehicles 1800



Innovative Manufacturing in Industrial Sustainability), in particular:

The government should promote energy efficiency measures through provision of low-
interest loans, repaid through subsequent savings from efficiency gains;

Business expenditure on efficiency measures which build national resilience should be
tax-deductible, expanding the R&D tax credit into a resilience, research and development
(RR&D) tax credit;

Exemptions from the Climate Change Levy in the form of Climate Change Agreements
should be reviewed, and consideration given to progressively shifting support towards R&D
in clean technology and renewables.

We also welcome action by our Local Enterprise Partnerships to encourage and help the region’s
businesses – both small and large – to save money by using energy and other inputs more
efficiently but note that some LEPs have so far done little in this field.

Finally, we urge organisations such as chambers of commerce and LEPs to work with local
businesses to minimise unnecessary energy use by, for example, persuading shops to turn off their
display lighting during the night and to only keep their front doors permanently open in warm
weather: both significantly reduce energy use and costs. By implementing this on a mutual basis
across a town, of losing competitive advantage can be overcome.
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6. The challenge of food and agriculture
Summary of recommendations

Minimise food waste;

Utilise organic waste for fertilisers and use fertilisers more effectively;

Change animal husbandry techniques to minimise methane emissions;

Encourage farms to become self-sufficient in energy;

Maximise the ability of soil to sequestrate carbon;

Minimise herbicide use.

The agricultural sector accounts for around 9% of the UK’s total greenhouse gas emissions and
acting to reduce this is therefore crucial to a region such as the East of England.

As with energy, minimising the need for food
to be produced in the first place must be the
top priority. The scope for savings was
highlighted in the House of Lords report in
2014 which showed that 15 million tonnes
of food is wasted every year in the UK,
costing business at least £5 billion  and
adding unnecessarily to our greenhouse gas
footprint. We believe that strong action is
needed by the government to ensure that
the report’s recommendations for cutting
food waste are implemented, including
drastically reducing special ‘2 for 1’ offers
that encourage over-purchasing, and banning
the cancellation of orders for food that has
already been grown.

As for agriculture itself, carbon emissions from energy use are not the major component of the
sector’s greenhouse gas emissions: nitrous oxide emissions account for more than 50%, with
methane adding a further 36%.

Nitrous oxide emissions can be cut in a variety of
ways, most of which bring financial advantages for
farmers as well as helping tackle global warming.
These include using modern technology to ensure
that fertiliser use is minimised by application at
the most effective time (nitrogen applied in the
autumn is around four times less effective than
nitrogen applied in the spring ); and by controlling
the application to accurately meet the exact needs
for the particular area being fertilised; and the
development of crop varieties that require less
nitrogen.

And there are renewable alternatives to some
fertilisers.  A study by WRAP has found that

Modern technology enables the very accurate
distribution of fertiliser

15 million tonnes food is wasted every year
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fertiliser for domestic use sourced from anaerobic digesters (which also produce energy) is both
cheaper than current alternatives and are just as effective and that compost made from recycled
garden and food waste is actually better than farmyard manure in maintaining levels of organic
matter in soil. Local authorities need to do much more to set up waste food collection systems and
support investment in treatment facilities (preferably anaerobic digester plants): Germany has more
than 8,000 such treatment plants compared with fewer than 250 in the UK.

Methane emitted by milk, beef and lamb producers can be cut significantly by changing diet:
emissions from dairy cattle have been cut by as much as 30% by changing diet in trials by the
French Institut National de Recherche Agronomique. The organisation representing UK meat
producers has suggested that changes to the breeding, feeding and management of animals all offer
opportunities to cut emissions and improve efficiency: simply increasing feeding efficiency could
both improve daily liveweight gain and lead to an 11% reduction in emissions.

Many farms have the potential to become
self-sufficient in energy or even become net
energy exporters with a combination of
solar panels on the roofs of farm buildings;
medium-sized wind turbines; and using
animal waste to generate gas and electricity
in an anaerobic digester. Biomass from
coppiced woodland and waste materials
such as straw can also provide a substantial
source of sustainable feedstock for
mainstream energy generation.

Farmland also has considerable capacity to
sequestrate carbon, both benefiting fertility,
water retention and helping tackle global
warming. Modern farming practices have cut the amount of carbon retained in the soil by as much
as 80% but this trend can be reversed by a variety of measures, including conservation tillage to
avoid the need for ploughing, crop rotation, the use of cover crops and residue mulching, and the
direct drilling of seed.

Other changes in farming practice can also reduce carbon emissions by cutting the need for
herbicides. For example, weed growth can be suppressed by growing crops more densely: trials
have demonstrated that changing sowing patterns can reduce weeds by as much as 72% and
increase grain yields by more than 45%.

Finally, changing the sources of raw materials for industry can reduce global warming emissions.
For example, the Institute of Energy and Environmental Research in Heidelberg has suggested that
using grass instead of trees as the primary fibrous source for paper manufacture can reduce CO2
emissions by 75%.

Bernard Matthews turkey farms in Norfolk generate
much of the energy needed for their associated factory

from their own solar and wind farms
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7. Conclusion
Moving to a low carbon economy is essential for the welfare of everyone, irrespective of where in
the world they live. The alternative is out-of-control global warming that will inundate many
heavily-populated areas (including parts of the East of England); extreme weather events increasing
in frequency from once in a hundred years to more than once every year; global damage to food
supply systems; and health risks from extreme temperature events and the spread of diseases that
are currently confined to tropical areas.

Moving to a low carbon economy will also bring new job opportunities, a cleaner environment,
and cut business costs as well as reducing the costs of running a home.

However, to achieve these benefits requires significant changes in government policy – including
reversing the retreat from initiatives taken by the Coalition government – and action by local
authorities, businesses and individuals.

Although not the subject of this paper, we recognise that action now to tackle climate change will
not immediately reverse the trend in global warming. This means that there will inevitably be some
increase in the frequency of extreme and potentially damaging weather events. So action is also
needed to increase the resilience of our infrastructure to protect it from severe gales, flash
flooding, tidal surges and so on.
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