Central London Economic Assessment 2010: Paper 8. Sustainability


8. SUSTAINABILITY 
Contents
INTRODUCTION AND SUMMARY





  2
1. RESOURCES 








  4
(i) Energy 








  4
(ii) Renewables







  8
2. WASTE









  8
(i) Treatment








  9
(ii) Strategies  







11
(iii) Energy from waste






12
3. CLIMATE CHANGE







14
(i) Adaptation and mitigation





14
(ii) Carbon emissions 






15
(iii) Strategies 







16
4. AIR QUALITY








23
(i) Particulate matter






24
(ii) Nitrogen dioxide







25
5. ECONOMY








26
(i) Threats








26
(ii) Opportunities







28
(iii) Challenges







30
KEY CHALLENGES 







32
FIGURES 
Figure 8.1  
Decentralised energy schemes in Central London (April 2010)

Box 8-A  
Treatment of London’s waste

Figure 8.2   
London’s CO2 emissions: by sector and source, 2006

Box 8-B  
GLA carbon reduction programmes (February 2010)

Figure 8.3  
Climate change mitigation: projected investment, gross value added (GVA) and jobs, through the Mayor’s programme (2009)

Box 8-C  
Towards a low-carbon London: the business perspective (December 2009)

Figure 8.4  
Pollutants of concern in Central London (March 2010)

Box 8-D  
Air quality: priority corridors and locations (March 2010)

Box 8-E  
Climate change: business challenges and opportunities

Box 8-F  
Towards a low carbon economy: London business opportunities

Box 8-G  
Credibility of carbon trading: real or virtual cuts in emissions?

Box 8-H  
Towards a low carbon economy: government barriers to effectiveness 

INTRODUCTION AND SUMMARY

Context
The Central London Prospectus was published in October 2010 by Central London Forward (CLF). It presented a matrix of twelve topics grouped into three sections – economy, environment and population, as follows:  

	ECONOMY
	ENVIRONMENT
	POPULATION

	1   BUSINESS
	5   PLACE
	9   PEOPLE

	2   SECTORS 
	6   MOVEMENT
	10 WORK

	3   GEOGRAPHIES
	7   DEVELOPMENT
	11 EDUCATION

	4   OUTLOOK
	8   SUSTAINABILITY
	12 PROSPECTS


This paper is one of twelve prepared to inform the prospectus. A draft was circulated in May 2010. This revised version takes account of comments received over the summer from CLF member authorities, the GLA and others, and incorporates key announcements and data released between May and August 2010.
The twelve papers and the prospectus together make up the Central London Economic Assessment (CLEA). They describe the situation in May 2010, against the background of the UK economy returning to uncertain growth after eighteen months of falling GDP and the prospect of severe cuts in public spending. The May general election resulted in a coalition government taking over from Labour, and local elections in a change of political control in several boroughs. 
Underpinning the papers are statistical tables, showing data at local authority level and for the Central London sub-region, the Rest of London and All London. 

The Central London Prospectus (amended final version), topic papers and data sets are all available on the Central London Forward website: www.centrallondonforward.gov.uk.
Sources

Key sources, abbreviated in footnotes, are listed as an appendix to this paper. Other references are given in full. A schedule of frequently-used publications in the preparation of the Central London Economic Assessment can be found in the prospectus.
Definitions
In the text, Central London with a capital ‘C’ refers to the sub-region of London. This area includes seven of London’s thirty three local authorities: Camden, City of London, Islington, Kensington and Chelsea, Lambeth, Southwark and City of Westminster. References to these boroughs/local authorities are highlighted in the text. Central London Forward, the partnership which provides a voice for Central London, is led by the seven local authorities.

The City is used both as a brand name for international wholesale financial services in the UK and to refer to the physical concentration of markets and businesses within the Square Mile of the City of London. The extent of the various geographical areas referred to in the CLEA are shown in Maps 1 to 5 in the prospectus, and described in paper 3, Geographies (Figure 3.1). 

Summary
The next page provides a one-page summary of this paper and concludes with three challenges. The summaries of all 12 topic papers are included in the Central London Prospectus.
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	SUSTAINABILITY – Central London’s Environment, May 2010    

	Resources  Generating energy and disposing of waste are costly and dirty businesses and contribute to climate change. Top priorities are to conserve energy and reduce waste, with increasing proportions of energy to come from renewable sources, including wind, wave and solar power but also from surplus heat, waste and biomass. The Mayor’s aim is for 25% of the capital’s heat and electricity to be produced from local sources by 2025. Local networks reduce transmission losses and will give London more control over its energy supply. They are necessary if the property industry is to meet targets to build zero-carbon homes by 2016 and commercial buildings by 2019. Within Central London, decentralised energy schemes already operate in the City, Bloomsbury, and Westminster, and are planned south of the river. 

Waste  Around a third of all London’s waste and nearly half of its municipal waste (that collected by local authorities) goes to landfill. London recycles only 25% of its municipal waste, with the remaining quarter incinerated. The Mayor wants no municipal rubbish to go to landfill by 2025 and 80% of all waste to be recycled or composted by 2031.The LDA has a £24m programme (2009-2012) to promote alternative ways of dealing with commercial and industrial waste. Central London produces a significant amount of this. 
Climate change  The UK target is to reduce CO2 emissions by 80% on 1990 levels by 2050. London’s staged targets are more ambitious, with reductions of 18% by 2015, 36% by 2020, and 60% by 2025. In London 43% of CO2 emissions come from workplaces, 36% from homes and 21% from transport. Central to The UK Low Carbon Transition Plan (July 2009) is the mandatory Carbon Reduction Commitment (CRC) programme that will affect both public and private energy users. However, higher summer temperatures will mean more air conditioning and increased emissions, especially from workplaces. Many homes remain poorly insulated but energy efficiency and ‘retrofitting’ programmes across Central London are highly fragmented and implementation often ill-coordinated. The Mayor promotes public transport, electric vehicles (including recharging points) and cycling but has been criticised for deferring action against polluting white-vans, scrapping mid-year inspections of black cabs and proposing abolition of the western extension of the congestion charge zone. A role adopted by the GLA and many boroughs is to be a green champion – by raising awareness, influencing behaviours and, directly, through procurement practices.
Air Quality  Emission levels in London of two pollutants still do not meet the limit values set out by the EU. If levels are not reduced, of particulate matter (PM10) by 2011 and nitrogen dioxide (NO2) by 2015, the UK government may be subject to EU penalties. The Mayor’s Air Quality Strategy (March 2010) focuses on seven Central London locations at risk, in certain conditions, of exceeding daily average EU limit values for PM10: Marylebone Road and Euston Road; Marble Arch and Hyde Park Corner; Victoria Embankment, Upper Thames Street and Tower Hill. A transport Low Emission Zone covering all of London came into effect in February 2008 and a case has been made for establishing a more stringent Central London zone.
Economy  The insurance sector has a central role in climate risk management. The main threat from climate change to the economy and quality of life in Central London is summer overheating, with implications for housing, construction, business and transport (especially the Tube). Rising energy costs mean ‘fuel poverty’ will become more widespread. London is well placed to benefit from worldwide moves to a low carbon economy, by: offering services, including emissions trading and consultancy; developing technologies, including pollution abatement and micro-generation; and creating jobs, including retrofitting and installation. Challenges include international competition, necessary investment and policy alignment.  



	8
	Sustainability – Challenges for Central London

	8.1
	Meeting European standards for air quality and emissions, with action to reduce exceptionally high levels at identified Central London locations 

	8.2
	Consolidating the different funding streams and delivery arrangements for increasing the energy efficiency of homes, public and commercial buildings 

	8.3
	Reducing amounts of waste sent to landfill and increasing recycling from blocks of flats, especially from social housing 


1. RESOURCES
There is a consensus emerging that we need a wholesale reassessment within the UK of how we generate and consume energy.
The vision articulated by the Mayor and others is for London to be a world leader in using resources more efficiently, reducing pollution, tackling climate change, improving the environment and developing a low-carbon economy, both locally and across the world.

i) Energy

The use and supply of energy is an environmental, economic and political issue. 

Within the UK there is now a general awareness that global fossil fuel resources are finite and greenhouse, especially carbon, emissions must be reduced. There are also growing concerns about long-term increases in fossil fuel prices and UK energy security. 

In November 2009 the first seven UK national policy statements were published for consultation. Six of them related to energy. An area of debate is whether the UK should move to a low-carbon system through developing the national infrastructure or by investing in micro-generation. 

Efficiency

Compared to finding new ways to generate energy, making efficiencies is seen as a bit dull but it should be the first priority. Just as every car now tells us how many grammes of carbon per kilometre it uses, more general labelling schemes would allow consumers to see the energy content of products.  
Through the draft replacement London Plan the Mayor is seeking to make sure that all new developments in London make the fullest contribution to minimise their impact on the environment by efficient design, as well as through the use of clean and renewable forms of energy. In July 2009, London Mayor Boris Johnson announced a £4 million London Green Fund including the promotion of energy efficiency, retrofitting, decentralised energy and new waste technology.
 

Dramatic improvements in the energy efficiency of buildings must be coupled with a 50 per cent cut in the carbon emitted by the energy sector by 2020. The government target is for all new homes to be zero-carbon by 2016 and its ambition is for non-domestic buildings to be zero-carbon from 2019.  

London was the first of 16 cities, including New York and Tokyo, which signed up to a deal developed by the Clinton Climate Initiative to make buildings more efficient. These will include the 900 buildings run by the Greater London Authority. The Mayor wants to prove that increasing the efficiency of large buildings not only cuts carbon emissions but also can achieve cost savings, and so encourage the private sector to take similar action. 
The government is investing £12 million in smart meters to give schools real-time digital information about their electricity use and therefore improve efficiency.

New Building Regulations will improve energy efficiency in 2010 by 25 per cent compared to the 2006 regulations, and by 44 per cent in 2013. 

Homes 
At the one extreme, there are easy to implement measures such as loft and cavity insulation; at the other, whole-house retrofitting and moves to renewable sources.

Under The UK Low Carbon Transition Plan (LCTP) all homes in the UK will have smart meters by the end of 2020.
 It is hoped that the information they provide will encourage households to be more frugal. British Gas and other power suppliers have been given responsibility for installing the meters which will allow suppliers to read consumption levels remotely and so end the use of estimated bills. Some consumer organisations are concerned that there is little incentive for companies selling energy to advise customers on how to reduce usage and that savings achieved may not be passed on. 

In December 2009, Energy Secretary Ed Miliband announced a £4 million project to pilot a pay-as-you-save (PAYS) scheme which will make 500 homes more energy-efficient. PAYS offers householders the opportunity to upgrade their homes without paying for it up front. Its main target is owner occupiers. The current Decent Homes programme could be a mechanism of undertaking improvements necessary in social housing.
 
In March 2010, the government laid out its low carbon home refurbishment plans. The aim, between April 2010 and the end of 2011 is to insulate six million homes; by 2015, to insulate all lofts and cavity walls; and to have achieved 7 million eco upgrades by 2020. The government’s Warm Front scheme for vulnerable households has been in place for a decade and in that time it has helped about two million households improve the energy efficiency of their homes.
 

Higher energy costs, coupled with low income and inefficient homes, may prevent some households from maintaining adequate levels of heating, with health implications especially for children, older people and those who are sick or disabled. Yet most London homes could save hundreds of pounds off their fuel bills through simple measures. Insulation and upgrading of heating systems will reduce energy consumption and heating costs, making them better able to withstand future price rises. 

In November 2009 London Mayor Boris Johnson and London Councils launched the Homes Energy Efficiency Programme (HEEP) which offers residents a free service to reduce energy use. A series of trials will give a ‘carbon makeover’ to up to 10,000 domestic properties across nine boroughs, including Camden and Southwark in Central London. The focus of the programme will be on engaging householders, providing energy advice, changing to low energy light bulbs and stand-by switches, and insulating lofts and cavity walls. Up to £6 million will be invested in existing schemes. The target is for 200,000 homes in the capital to benefit by 2012 and 1.2 million by 2015.  
Energy service companies undertake a range of activities, including design and implementation of energy savings projects, energy conservation, energy infrastructure outsourcing, power generation and energy supply, and risk management. Their knowledge and financing capacity will be key to ensuring that the non-domestic sector implements energy efficiency measures.
 
Supply
UK
The UK grid draws more than 80 per cent of its energy from greenhouse gas-producing fossil fuels (coal and gas).
 The government has set out in the LCTP measures to reduce this to about 45 per cent by 2020.
 
The electricity sector comprises 12 per cent of the infrastructure sector by value. Virtually all our electricity is produced at large, fossil fuel-powered plants, heavily polluting and with losses of energy in transmission from plant to homes and workplaces. 
Britain now imports coal and its reserves of gas are declining. In 2008 the UK imported 25 per cent of the gas it used but this is forecast to rise to about 60 per cent by 2020. As well as locking the UK into high carbon energy sources, this exposes us to fluctuations in prices caused by disturbances in world markets. 

Much of the UK’s energy-generation infrastructure is ageing. A substantial proportion of existing capacity needs to be replaced. Around 16 power stations representing approximately 25 per cent of the UK’s electricity generating capacity are scheduled to close in the next ten years. New conventional generating capacity will be required to replace the 20 gigawatt of coal, oil and nuclear capacity that will be lost by 2020 as a result of EU directives and plant obsolescence.
 
The Labour government’s plan was for a mix of coal stations with carbon capture and storage, and new nuclear power stations. Construction of gas storage facilities was also a priority. However, even if there is the political will and resource to commission them, most new nuclear power stations are not expected to come on-line until 2025 and there is concern that there will not be enough generating capacity to cope with peak demand by 2015. 
Many argue that we need to move away from almost total reliance on large, centralised power plants to a balanced system in which much more energy is generated locally; and to move away from use of fossil (especially carbon-emitting) fuels to ‘renewable’ sources (especially wind power and from waste), which might be able to provide perhaps 40 per cent of our energy requirements. 

The government has a £3.8 billion programme to reinforce the National Grid, support the development of renewables and other decentralised sources, including links to major offshore wind developments. Ofgem is pilot testing ‘smart grids’ in four cities, which will connect small-scale renewables to the national grid, install smart meters in homes, facilitate the charging of electric cars, and reduce losses from the transition network.

There are predictions that the country’s energy network will struggle to meet demand from 2016 onwards. In December 2009, Chancellor Alistair Darling in his pre-Budget statement announced the creation of Infrastructure UK through the merging of different bodies with the Treasury’s PFI team. The new organisation has been charged with plotting a 40-year course for the country’s infrastructure and the potential setting up of a government-backed ‘infrastructure bank’, which could help to update the energy infrastructure to meet ambitious carbon emissions target. 
This was given substance by the Chancellor in his Budget speech of March 2010, in the form of a £2 billion ‘green investment bank’, planned to be up and running in autumn 2011. Half of its equity will come from the public sector and half from the sale of government assets. The government hopes that institutional fundholders, including pension funds, will invest. Its primary and initial focus is to be offshore wind farms.
Under the LCTP, clean energy cash back – so-called ‘feed-in tariffs’ – is scheduled to be available in 2010 for small-scale low-carbon electricity generation. This could make more attractive investment by the property industry in small-scale technologies on development sites. 
London
GLA believes that an energy efficient city, with local supplies of clean and reliable energy, will be better prepared and able to respond to changes in the supply, demand and price of energy. 

The Mayor’s vision is a network of neighbourhood energy sources, which not only reduces London’s emissions but is more efficient and provides a more resilient energy supply for the capital.
 
Decentralised sources of energy such as combined heat and power and on-site micro-renewables do away with costly transmission losses, clean up the source of power and give London more control over its own energy supply. 
Environmental engineering consultants URS have looked at existing and potential schemes for local generation of energy from low-carbon sources in Central London, reviewing the planning policies of the different local authorities. (Figure 8.1)
Figure 8.1  
Decentralised energy schemes in Central London (April 2010)

	Scheme
	Location
	Description

	Citigen
	City of London
	Provides heat, electricity and chilled water to a number of City of London Buildings including Guildhall, the Barbican Arts Centre, the Guildhall School of Music and Drama, the Museum of London and London central markets, as well as other major commercial customers

	Bloomsbury Heat & Power 
Gower Street Heat & Power 
	Camden
	Provides heat and electricity to University College London (UCL) main campus, School of Oriental & African Studies (SOAS), Institute of Education, Birkbeck College and other Colleges of the University of London

	Whitehall & Pimlico
	Westminster
	Provides heat to 23 government buildings

Provides heat to Churchill Gardens Estate, two schools and a health centre

	South East  CHP
	Lewisham / Southwark
	Potential to provide heat to 2,000 homes from solid waste

	Elephant & Castle 

Southwark Multiple Utilities Services Co 
	Southwark
	Intended to deliver electricity, heat and hot water to 9,700 residential units and commercial space, including Elephant & Castle and Aylesbury estates 

	Battersea Power Station
	Wandsworth 


	Potential supplier for Vauxhall, New Elms and Battersea regeneration sites. Possible cross-river heat supply


Source: Challenges to Achieving Low Carbon and Decentralised Energy in Central London. URS, April 
2010. Draft report for Central London Forward.
URS concluded that, of the Central London local authorities boroughs, Camden and Islington are the more advanced in their work to cut their CO2 emissions, and that the most effective way for the London boroughs to meet their CO2 savings targets is through a community heating system served by gas-fired combined heat and power (CHP) plant. 
In October 2009, London Mayor Boris Johnson announced a series of measures, developed in partnership with the London Development Agency, London First and the London Councils, to promote locally generated energy and to meet The London Plan target of producing 25 per cent of the capital's heat and electricity from local sources by 2025.
 
Ernst & Young, in the Prospectus for London, the low carbon capital, has estimated that it would require investment of £132 million per year to deliver this target, but that this investment would generate £142 million of direct gross value added (GVA) per year, and over 800 jobs.
 
ii) Renewables

UK
The EU’s renewable energy directive requires 12 per cent of heat from renewable sources by 2020. This target has been adopted by the LCTP. To kick-start the installation of heat networks and combined heat and power plants on a wide scale, a renewable heat incentive will be introduced in 2011. 

Today, people pay energy suppliers for their energy. In future, homes could be net producers of energy, using items like ground source heat pumps and solar panels to generate energy for the house and selling any extra into the grid. From April 2010 householders and communities that invest in technology such as photovoltaics will be rewarded with cash payments for energy they export to the national grid. 
London
The so-called Merton Rule requires developers to source at least 10 per cent of any new building’s energy from renewable sources. Introduced by the borough of Merton in 2003, and since copied by more than 100 other UK local authorities, the rule has come under pressure from the building industry, which objects to the cost. 
The revised London Plan (2008) doubled the requirement for onsite renewable energy in new buildings to 20 per cent and set a target for the capital to be self-sufficient in managing 85 per cent of its waste by 2020. 

London’s waste is a resource which can be used to produce energy – see below section 2 (iii).
2. WASTE

London produces 55,000 tonnes of rubbish every day, or 20 million tonnes a year.  This is made up of business waste (80 per cent) and municipal waste (20 per cent).

· Business waste is waste collected and disposed of by waste operators under private contracts with businesses from shops, restaurants and offices, industrial processes or construction and demolition sites
· Municipal waste is the household waste and business waste collected by local authorities. 
i) Treatment

Although the responsibility for collecting waste in London has always been with boroughs, the responsibility for disposing of waste has been dispersed since the abolition of the Greater London Council (GLC) in 1986. 

There are 12 boroughs in London responsible for both collection and disposal of their waste. They include the City of London, Westminster and Southwark. The other London boroughs are responsible only for the collection of their waste, with disposal operations arranged by one of four waste authorities. The North London Waste Authority (NLWA) includes Camden and Islington, the Western Riverside Waste Authority (WRWA) includes Kensington and Chelsea and Lambeth. 
Landfill
UK
To comply with the EU Landfill Directive 2008 the UK must achieve reductions in the amount of biodegradable municipal waste (BMW) that can be sent to landfill. Targets, from 1995 levels, are:

· 75 per cent by 2010 

· 50 per cent by 2013
· 35 per cent by 2020.
The government’s Waste Strategy 2007 set targets for the UK, against 2000 levels:
· Reduction in the amount of household waste not reused, recycled or composted in 2000 – of 29 per cent by 2010 and 45 per cent by 2020
· Recycling and composting of household waste – achieving 40 per cent by 2010, 45 per cent by 2015 and 50 per cent by 2020

· Recovery of municipal waste – achieving 53 per cent by 2010, 67 per cent by 2015 and 75 per cent by 2020. 

In April 2008 these were translated into three of the set of 198 national indicators (NIs), against which local authorities have to report on their performance to government:
· NI 191 – Number of kilograms of residual waste (waste not reused, recycled or composted) collected per household
· NI 192 – Percentage of household waste sent for reuse, recycling, composting or anaerobic digestion

· NI 193 – Percentage of municipal waste sent to landfill
In October 2009, the government announced a vision for a ‘zero waste nation’, saying that England should more than halve the amount of waste sent to landfill over the next 10 years, with 75 per cent of household waste recycled or used for energy. Six areas, including Brixton (Lambeth) and Hoxton (Hackney), would be supported to develop innovative ideas to cut domestic and commercial waste. 
The government is also changing its approach for calculating the EU Landfill Directive targets to reduce the amount of biological municipal waste sent to landfill. This will include much more commercial waste than currently and bring the UK into line with the approach adopted by other EU member states. The government will consult in 2010 on how this would impact on the Landfill Allowance Trading Scheme (LATS). Under LATS, introduced in April 2005, each waste disposal authority is given a landfill allowance, which decreases annually up to 2020, setting out how many tonnes of biodegradable municipal waste it can send to landfill. 

London
At present, about 30 per cent of all London’s waste and nearly half of its municipal waste goes to landfill.
 Sending waste to landfill is costly and releases harmful greenhouse gases (mostly methane) into the environment, contributing to climate change. London’s waste sent to landfill produces approximately 1.7 million tonnes of greenhouse gases a year.
 
The government is applying increasingly high taxes to discourage use of landfill. Local authorities in London will have to pay £48 per tonne of landfill waste by 2010/11, earning £105 million in revenue for the Treasury next year.
 By 2013, it will be considerably more expensive to landfill waste than it is to recycle it, even taking the higher collection costs of recycling into account. 
Approximately 40 per cent of municipal waste comes from flats and estates, which make up the majority of Central London’s housing stock. Almost 21 per cent is collected from small and medium-sized businesses, adding to the complexity of analysing and tracking municipal waste. 
London relies heavily on its surrounding regions for disposing of its waste to landfill. About 80 per cent of such waste goes to landfill sites outside London, mainly in the South-East and East of England. These regions are increasingly reluctant to accept London’s waste and this landfill capacity is due to expire by 2025. The remainder is sent to London’s two municipal waste landfill sites in Rainham (Havering) and Beddington Farm (Sutton). However, these sites are expected to close by 2018 and 2021 respectively with no new landfill capacity planned within London. 

Incineration
London sends its municipal waste for incineration to its two mass burn incinerators at Edmonton (Haringey) and Lewisham, managing approximately 914,000 tonnes in 2008/09 and generating energy in the form of heat and electricity. Neither of these incinerators uses the vast amounts of heat generated, making this an inefficient energy generation process and releasing significant amounts of carbon dioxide.
 
London is second only to the West Midlands in the proportion of municipal waste sent for mass burn incineration. This proportion will increase when London’s third mass burn incinerator at Belvedere (Bexley) comes online in 2011. 
Recycling
London is recycling more than ever before, but it still falls behind many other international cities. Overall, London recycles just 57 per cent of its waste, compared with 72 per cent in San Francisco, for example.

The construction industry recycles over 80 per cent of its waste. Commerce and industry recycles around 42 per cent of the waste it produces but only 25 per cent of municipal waste is recycled in London. This is less than in any other region in England but was up from 8 per cent in 2009.

ii) Strategies
The draft replacement London Plan
 has planning policies for all waste, including: 

· Working towards zero waste to landfill by 2031 

· Setting new recycling and composting targets 
· Promoting waste management activities achieving the greatest possible environmental benefits in terms of climate change 

· Managing as much of London’s waste within London as practicable. 
The Mayor has a legal duty to produce strategy for managing municipal waste. London’s first Municipal Waste Management Strategy (MWMS) was published in 2003 and a replacement is in preparation – a draft was published in January 2010, setting out his policies and proposals up to 2031 and bring forward the key target: ‘By 2025 I want London to be sending zero of its municipal rubbish to landfill,’ says the Mayor. 
 The strategy will guide the decisions of the boroughs and London’s waste authorities as they devise their own waste management strategies and develop waste contracts.
  
Although the Mayor does not have a legal duty to develop a strategy for managing business waste, he intends to do so. The GLA will be consulting on a draft strategy with the London Assembly, the functional bodies and London businesses in 2010. In the meantime, the Mayor has published his vision for London’s waste.
 His aim is for London to become a world leader in waste management by utilising innovative techniques and technologies to minimise the impact of waste on the environment and to exploit its economic value. 
	Box 8-A  


Treatment of London’s waste

“We have been moving away from a culture of waste disposal and indiscriminate incineration, to one of recycling. We must now move to a culture of waste minimisation and reuse, high quality recycling and low-carbon energy generation.” 
Source:  The Mayor’s vision for London’s waste. GLA, January 2010 

London sends half of its municipal waste to landfill sites (1.95m tonnes) and almost a quarter is incinerated (914,000 tonnes). Only a quarter is recycled. 

2008/09

% landfill

% incineration

% recycling

% other

London

49%

23%

25%

3%

Source:
Waste Statistics. Defra, 2009 

Note: 
‘Other’ includes small amounts of pre-treatment of waste




London, as other cities, has adopted a sequential approach to waste management:
1. Prevent or reduce the amount of waste generated  

2. Reuse or repair as much waste as possible 

3. Recycle or compost (including anaerobic digestion of organic waste) 
4. Generate energy in the most environmentally friendly way possible from rubbish that cannot be reused, recycled or composted. 
1.   Prevent or reduce the amount of waste generated
Practical examples include:

· “Smarter” shopping habits, including food products, so that less is thrown away
· No unnecessary packaging used in product design 
· Local and regional campaigns to promote reducing, reusing and recycling 
· Resource efficiency in businesses.

2.   Reuse or repair as much ‘waste’ as possible 
Cutting down on the need to manufacture new products reduces carbon emissions.

3.   Recycle or compost (including anaerobic digestion of organic waste) 
The Mayor wants 80 per cent of all London’s waste to be recycled or composted by 2031. To achieve this, the Mayor will set the following recycling targets for London:

· To recycle or compost 45 per cent of municipal waste by 2015, 50 per cent by 2020, and 60 per cent by 2031

· To recycle or compost 70 per cent of commercial and industrial waste by 2020, maintaining this performance to 2031

· To reuse and recycle 95 per cent of construction, excavation and demolition waste by 2020, maintaining this performance to 2031.
 
Many items for recycling have to be sorted before the material can be used, which offsets some of the income that can be generated. Recycling was dealt a blow by the collapse in the market for recycled materials. High-quality recycling products are necessary to ensure there is a strong market for recycling businesses. 

The Mayor thinks Londoners should be rewarded for their recycling efforts and will work with London’s waste authorities to introduce incentivisation schemes (see below, Investment). 
4.   Generate energy in the most environmentally friendly way possible from rubbish that cannot 
be reused, recycled or composted. 

Economic value can be obtained from recyclable materials or in energy generation, and London needs to be in a position to benefit. 

iii) Energy from waste
Energy from waste is likely to be an increasingly important area of development, driven by policy to decentralise energy generation as well as regulation to reduce waste to landfill.  
Across London local authorities are looking for greater integration of waste management with the provision of decentralised energy, co-location of potential heat suppliers and users, and district heating networks based on renewable energy from waste, surplus heat and biomass.

The GLA claims that rubbish could be transformed into energy for two thirds of London’s homes, as well as for fuelling vehicles, thus removing tonnes of dangerous methane emissions from the atmosphere.
  
Incentives are required for investment in advanced technologies to covert non-recyclable waste, including:

· gasification – a partial oxidation process that converts material containing carbon, such as coal, petroleum coke or biomass, into synthesis gas (syngas) 
· pyrolysis – the chemical decomposition of condensed substances that occurs spontaneously at high enough temperatures  
· anaerobic digestion – the process whereby plant and animal material (biomass) is converted into useful products by micro-organisms in the absence of air.  
Waste-to-energy technology will help the capital reduce greenhouse gases, cut down on waste sent to landfill, increase renewable energy generation, benefit the economy and create jobs.
Wood can be used to generate energy in biomass boilers, but the cost savings involved will be lower if the wood needs to be treated before it can be used in this way. 

Some of the biggest potential savings (in cost and carbon savings) come from generating renewable energy from London’s organic waste, of which food waste makes up a large proportion. The Food to Fuel Alliance aims to convert London’s food waste, including used cooking oils, into energy and transport fuel. 
Investment
The challenge is to convert London’s waste management infrastructure into one fit for the 21st century, with new, clean facilities that can recover materials and energy from London’s waste. 

To date, the Public Finance Initiative (PFI) has been a major source of investment in waste management infrastructure, with support from Defra, the European Investment Bank and many commercial banks. 
The London Waste and Recycling Board (LWRB) was set up in September 2008 with funding of £84 million from central government (£60 million) and the London Development Agency (£24 million) for the period 2009 to 2012, to promote and encourage a reduction in waste, to increase reuse and recycling and to promote methods of collection, treatment and disposal of waste that are more beneficial to the environment.  

The LWRB is working with the LDA, London boroughs, businesses, and householders to increase the diversion of waste from landfill by developing appropriate physical infrastructure, including processing, reprocessing and advanced thermal technology ‘waste to energy’ plants. The LDA’s contribution to the board’s fund is specifically for the development of business waste infrastructure.
 The LWRB is keen to support infrastructure improvements which will boost recycling rates from flats, in particular from social housing estates.
  
In October 2009, the LDA and the LWRB announced an initial investment of £100 million in the Joint European Support for Sustainable Investment in City Areas (JESSICA) programme, match-funded by the European Regional Development Fund. JESSICA will make repayable loan and equity investments in decentralised energy and waste management infrastructure projects.

Outsourcing risk can be expensive and any potential revenue from the sale of products in the form of recycled materials or energy is lost. The Mayor is keen to explore with London’s waste authorities the opportunities for entering into revenue-sharing waste contracts and joint venture arrangements. A stumbling block is that council contracts with waste firms can last up to 30 years. 
3. CLIMATE CHANGE
i) Adaptation and mitigation

Some climate change is now inevitable and there is increasing evidence that it is already happening. Unless urgent, concerted global action is taken to reduce greenhouse gas emissions, further more dramatic changes may become unavoidable. Adapting to changes in our climate is not an alternative strategy to reducing greenhouse gas emissions, but a parallel and complementary one.
 

The London Climate Change Partnership (LCCP) provides a forum for debate.
 
Adaptation
Scientists project that in the future the Greater South East will experience warmer, wetter winters and hotter, drier summers. These changes mean that London will face an increasing risk of floods, droughts
 and overheating (uncomfortably high summer temperatures),
 with implications for the prosperity of the city and the quality of life for Londoners.
On the positive side, rising temperatures may reduce winter deaths and warmer summers may benefit agriculture and tourism. On balance the negative impacts are expected to exceed the benefits in London. 

Two of the national performance indicators for local government cover adaptation issues – NI 188 on adaptation generally and NI 189 on flood risk management. All boroughs are therefore undertaking some level of climate risk assessment, requiring the production of an adaptation action plan. 
Central London has a number of distinctive characteristics and therefore shared risks, especially from overheating, with implications for housing, construction, business and transport. (See paper 6, Movement).
Mitigation 

There is now a strong consensus amongst scientists that greenhouse gas emissions caused by human activities are contributing to climate change and that reducing emissions of greenhouse gasses, especially carbon, is a global priority.  As a world city, London has the opportunity and, perhaps, the responsibility to take a lead in helping to mitigate the impacts of climate change.

In October 2006, the government released the Stern Review on the economics of climate change. This report argued that, under what was considered a worst case scenario, doing nothing could cost the global economy a fifth of its GDP. The Stern Review suggests that the costs of mitigation – which might be around two per cent of GDP per annum
 – are small relative to the costs and risks of climate change that will be avoided. 

ii) Carbon emissions 

London
In 2006 London’s CO2 emissions were 47.5 million tonnes (MtCO2), or 8.6 per cent of the UK’s total CO2 emissions.
 
Between 1990 and 2000 London’s CO2 emissions increased by 12 per cent. Most of this growth was in the workplaces sector as a result of a decade of steady growth in economic activity. Emissions from the homes sector have also grown, as the number of households has increased.
From 2000 to 2006 the population of London increased by 10 per cent. Over the same period the city’s emissions dropped by six per cent. This implies that efforts to reduce CO2 emissions levels need not damage London’s productivity and competitiveness. The fall in emissions was due to a number of factors, primarily the lower carbon content of the national electricity supply resulting from lower coal use in the generation mix, and the growing proportion of London’s economy accounted for by the service industry, which is less CO2-intensive than manufacturing.

Figure 8.2   
London’s CO2 emissions: by sector and source, 2006

	Emissions by sector


	Workplaces
	Homes
	Transport

	43%
	36%
	21%

	Emissions by source


	Workplaces
	Homes
	Transport

	
	%
	Total
	%
	
	%

	Heating 
	46
	Space heating
	56
	Car & motorcycle
	45

	Lighting 
	18
	Water Heating
	26
	Road freight
	21

	Catering
	11
	Lighting / appliances
	15
	Ground aviation
	14

	Hot water
	9
	Cooking
	3
	Underground
	7

	Cooling / ventilation
	5
	
	
	Rail 
	5

	Computing 
	3
	
	
	Bus & coach
	4

	Other 
	7
	
	
	Taxis & private hire
	4

	
	
	
	
	Other 
	1

	Total
	100
	Total
	100
	Total
	100


Source:  Prospectus for London, the low Carbon Capital. Ernst & Young for the LDA, 2009. 
Note: 
Rounding means totals may not add up to 100%.
A dip in overall CO2 emissions is projected between 2006 and 2010, as a result of the global economic downturn, mainly affecting workplaces.

By 2025, if no action were taken, workplaces would experience an 11 per cent decrease relative to 1990, and homes a six per cent decrease. Transport sector emissions could shrink by 16 per cent, mainly as a result of market-driven improvements in vehicle efficiency. 

Targets
Global 

Many developed countries had at the top of the agenda of the international summit in Copenhagen in November 2009 the setting of an internationally-binding target to limit the global average temperature rise resulting from climate change to 2oC.
 Then, they argued, it would become easier to implement actions to reduce greenhouse gas emissions, including establishing a price for carbon through carbon trading markets, raising taxes on carbon emitting products/services or regulating carbon emissions. However, no agreement was reached.
Internationally, the EU is committed to a series of targets by 2020: to increase energy efficiency by 20 per cent, increase renewable energy generation by 20 per cent and reduce emissions by 20 per cent (the so-called 20:20:20 target).

UK  
In 2007 the government created a Department of Energy and Climate Change (DECC) and the Climate Change Act 2008 commits the UK to reductions in greenhouse gas emissions from 1990 levels of: 
· 34 per cent by 2020 
· 80 per cent by 2050. 

Two of the national performance indicators for local government cover adaptation issues relating to carbon dioxide emissions: 
· NI 185 – Percentage CO2 reduction from local authority operations 
· NI 186 – Per capita reduction in CO2 emissions in the local authority area. 

London 
The Mayor has set a series of targets to achieve reductions of London CO2 emissions from 1990 levels of:

·   22 per cent by 2015

·   38 per cent by 2020

·   60 per cent by 2025.

iii) Strategies
UK 
In April 2009, the government committed itself to the UK moving to a low-carbon economy: 
· The Chancellor announced in his Budget speech a £1.4 billion package of government support, including £510 million spending over the two years to 2011. 
Initiatives include development of offshore wind farms; improving energy efficiency; support for low carbon technology and for community heating; exemption of combined heat & power plants from the climate change levy from 2013; and a commitment to build at least two carbon capture and storage projects. 
· The Energy Minister announced how Britain would lead the world in the green technology that captures harmful gases from fossil fuel plants and stores them deep underground, creating 50,000 jobs by 2030 in a market worth £2.44 billion.
 
In July 2009, the government produced related plans setting out how it proposed to meet the UK’s emission reduction targets:

1.   The UK Low Carbon Transition Plan – Department for Energy & Climate Change

2.   The Heat and Energy Saving Strategy – Department for Energy & Climate Change

3.   The UK Low Carbon Industrial Strategy – Department for Business, Innovation & Skills
4.   Low Carbon Transport: A Greener Future – Department for Transport.
1. The UK Low Carbon Transition Plan sets out the steps necessary to achieve the 2020 vision is of 1.2 million people employed in green jobs, 7 million homes more energy efficient, 1.5 million households producing their own renewable energy and 40 per cent of electricity generated from low carbon sources (30 per cent from renewables and the rest from nuclear power and clean coal). It includes an assessment of solar heating collectors, solar photovoltaic (PV), micro wind, heat pump and biomass products. 

2. The Heat and Energy Saving Strategy contains four main objectives: 

· To help more people to reduce their energy bills by using less energy 

· To reduce the UK's emissions and increase use of renewable energy

· To help the UK to maintain secure, diverse energy supplies
· To take advantage of the economic opportunities presented by the shift to a low-carbon economy in the UK, and in the rest of the world.
3. The UK Low Carbon Industrial Strategy sets out investment priorities: £405 million will be invested in green manufacturing, including: £60 million in tidal power; £15 million establishing the Nuclear Advanced Manufacturing Research Centre; £4 million expanding the Manufacturing Advisory Service; £10 million in the electric vehicle charging infrastructure; and £120 million in the wind power sector.
   

The report reviews the challenges facing various technologies, including offshore wind, wave and tidal power; nuclear power; low carbon vehicles; and carbon capture and storage. It examines the implications for a number of sectors, including construction, information and communication technology, financial services, aviation and chemicals and assesses the likely impacts on the labour market and demand for skills. 

4. Low Carbon Transport sets out how to reduce carbon emissions from domestic transport over the next decade.  
In October 2009, the Committee on Climate Change published its report Meeting carbon budgets – the need for a step change, which set out a range of additional policies to meet the government’s target to reduce CO2 emissions by 80 per cent from 1990 levels by 2050. Central to this is the mandatory Carbon Reduction Commitment (CRC) programme that will affect both public and private energy users, including property owners and occupiers.  
The introductory phase of the scheme starts in April 2010 and runs until 2013. In the first year to 31 March 2011, companies have to register and compile emissions data. In subsequent years, organisations will have to purchase carbon credits each April to cover all the CO2 they anticipate emitting over the year ahead. 
The mandatory CRC will target about 5,000 large organisations, including hotel chains, supermarkets, office-based corporations, government departments and large local authorities. It aims to reduce these non-energy-intensive organisations’ emissions by 1.2 million tonnes of carbon a year by 2020. It will cover all organisations whose electricity consumption is equivalent to an annual bill of around £500,000. By 2013 companies will be able to trade and make money from carbon under the CRC cap and trade scheme. 
The Energy Act 2010 (April) introduced a mandatory rebate for vulnerable customers; clearer roles for Ofgem on carbon emission reductions and secure energy supply in assessing the interests of consumers and combating market exploitation; and a new Carbon Capture and Storage (CCS) Incentive to support the construction of up to four commercial-scale CCS demonstration projects.

London

Box 8-13 describes the main GLA carbon reduction programmes.
 

	Box 8-B  


GLA carbon reduction programmes (February 2010)

· Homes Energy Efficiency Programme (HEEP):  Funding to retrofit 1.2 million homes by 2015, delivered through and with the boroughs. A 1,000 home pilot has concluded and the 10,000 home demonstration phase is currently under way on a pay-as-you-save basis, with roll-out to all London homes by 2030. 
· Buildings Energy Efficiency Programme (BEEP):  Funding for London’s public sector. Retrofit of 42 buildings for the GLA group will deliver £1 million of savings per year.
· Low Carbon Zones:  Ten pilot Low Carbon Zones in London are signed up to deliver 20 per cent CO2 reductions by 2012 through community engagement. 
· Decentralised energy:  Funding of projects across the city, including the London Thames Gateway Heat Network, which will be the largest new decentralised energy development in Europe. The London Waste and Recycling Board is investing in new, clean waste infrastructure. 
· Electric vehicles:  1,000 vehicles are being procured directly into the GLA fleet and charging infrastructure established with the boroughs to support the introduction of 100,000 electric vehicles on London’s streets. 
Source:  The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.



Reference has already been made to two consultative documents published by the GLA in February 2010: The draft climate change adaptation strategy for London; and The Mayor’s draft Climate Change Mitigation and Energy Strategy. 

Other programmes and policies initiated or supported by the GLA include:

· Draft replacement London Plan measures to make new buildings even more energy efficient and promote low and zero carbon energy generation

· New housing construction to tighten sustainability standards through the Mayor’s Housing Strategy
· Measures in the Mayor’s Transport Strategy to reduce London’s transport emissions, including supporting travel by public transport, unprecedented levels of walking and cycling investment, and energy efficiency measures on the Underground and buses

· Green jobs and skills programmes such as the Retrofit Academy and the Green Enterprise District to ensure Londoners can benefit from the economic benefits that the low carbon economy will deliver.

The wider impact of the Mayor’s programmes to help mitigate the effects of climate change are shown in Figure 8.3.

Figure 8.3  
Climate change mitigation: projected investment, gross value added 

(GVA) and jobs, through the Mayor’s programme (2009)

	Project
	Investment £m
	GVA pa 
£m
	Jobs 


	Electric vehicles
	284
	48
	832

	Commercial public buildings (BEEP)
	24
	49
	847

	Residential buildings basics
	44
	50
	2,674

	Waste
	78
	52
	1,260

	Residential / buildings micro-generation
	68
	78
	1,675

	Commercial buildings (BBP)
	62
	126
	2,436

	Residential buildings extra
	154
	176
	3,785

	Decentralised energy (CHP)
	132
	142
	848

	Total
	845
	
720
	14,357


Source: Prospectus for London, the low carbon capital. Ernst & Young for the LDA, 2009. 

Local authorities 

The City Charter is a voluntary agreement between the London boroughs and the Mayor, which identifies areas for joint action, including a response to climate change in London. 

The LDA will promote resource efficiency, influence public procurement practices, support research and development, and use its land to spur the development of green enterprise districts, business networks/clusters and incubator units.
 

All councils see environmental sustainability as a priority and there are many examples of borough initiatives. For example:

· Westminster has a Go Green working party to ensure services and policies help to create a greener, more sustainable city
· Islington has established a climate change partnership of over 100 organisations who have pledged to save 15 per cent of their carbon dioxide emissions by 2010
· Southwark has a New Green awards scheme launched with bronze, silver and gold certificates recognising different levels of achievement.
In May 2009, President Bill Clinton launched the Climate Positive Development Program, with Elephant & Castle (Southwark) the location of one of two founding projects. The programme supports developments which aim to reduce on-site carbon dioxide emissions to below zero.  The council is considering installing QR5 wind turbines in the regeneration scheme.

A role adopted by many boroughs is to be a green champion by raising awareness among residents and local organisations, influencing behaviours, and through procurement practices.
In September 2009 the Mayor announced funding of £200,000 to set up low carbon zones to reduce local carbon emissions in 10 London boroughs. Proposed schemes include training ‘energy doctors’ to advise residents and installing solar panels and implementing energy efficiency measures in schools and other buildings to reach their target of a 12 per cent reduction in emissions by 2012, with the winning zones expected to achieve an average saving of 23 per cent. The zones will help to illustrate how London's target of a 60 per cent reduction in carbon emissions by 2025 might be achieved.

The UK Green Building Council argues that the creation of local networks providing renewable energy and recycled heat will be vital if the property industry is to build zero-carbon homes by 2016 and commercial buildings by 2019.
  It has recommended that local authorities should produce strategic plans for green infrastructure as part of their local development frameworks and that each local authority should be required to produce a renewable energy strategy. 
Workplaces
In London, workplaces account for over two fifths of all emissions. The GLA and many boroughs will be pressing the organisations that work most closely with them to commit to ambitious carbon reduction targets. This will ensure that London’s public sector buildings are energy efficient, saving the taxpayer millions of pounds in the process, and set an example to the private sector. Now, for example, every FE college must have a strategy and the government is set to approve plans to build four exemplary zero-carbon schools in each of the nine regions of England by 2016.
Developers
Until recently, sustainability was largely the responsibility within organisations of enthusiasts, who were seldom at the centre of business-planning processes. This is changing. Property consultants GVA Grimley reported in March 2010 that 53 per cent of property investors had assessed their portfolios against green criteria, more than double the figure they found in 2008. However, another survey conducted by Cushman & Wakeman of 103 property professionals found that while most were aware of the Carbon Reduction Commitment scheme, 32 per cent had not yet calculated the financial implications.
 Foster and Partners’ office building, 7 More London, is the first in the capital to win the highest green rating possible.
  
Businesses
Businesses are more likely to cut carbon emissions if given government incentives than as a result of tax penalties. (Box 8-C) 
An issue for business is the up-front capital cost of investment to reduce energy, emissions or waste, compared with the revenues savings achievable in the medium term (five to ten years). 
	Box 8-C  


Towards a low-carbon London: the business perspective (December 2009)

Awareness about the mayor’s low carbon plans 

· 71% have at least some awareness of the mayor’s plans to tackle carbon emissions in the capital
· 15% of businesses are confident that there is a clear road map for London to reach its target of 60% reductions by 2025. 

What businesses are doing

· measuring their carbon footprint – 69%

· have a strategy in place approved by senior management – 64%.
Why businesses pursue the low carbon approach

· makes business sense – 100%

· is the right thing to do – 81%

· important for corporate reputation – 61%.
What would make business go further in investing in low carbon solutions?
· financial incentives – 80%

· better support and advice – 45%

· more regulation – 23%.
Source:  London Business Survey. CBI, KPMG. December 2009.  Survey carried out between 21 
September and 9 October. Based on 124 responses of which 47 were small businesses.



Homes
In London, homes account for over a third of all emissions. The Department of Energy and Climate Change has a target to reduce carbon emissions from homes by 35 per cent by 2020. 

Many of the government’s programmes intended to reduce CO2 emissions from homes have been referred to in the discussion of energy efficiency policies at the start of this paper. They include the Carbon Emissions Reduction Target (CERT), Carbon Emissions Savings Programmes (CESP), Warm Front, Decent Homes and smart meters.  
Existing programmes are highly fragmented and often ill-coordinated, both nationally and within Central London. So far, they have not attracted the investment, or created the mechanisms, to encourage the mass take-up by householders and landlords of what can be expensive capital outlay compared to the annual savings registered on fuel bills. 
In October 2009 the Audit Commission published Lofty ambitions: the role of councils in reducing domestic CO2 emissions, which provides examples of how councils can reduce domestic emissions and achieve value for money through their actions.

Transport
UK
In July 2009 the Department for Transport published a White Paper setting out actions and infrastructure investment required to achieve a 14 per cent reduction in carbon dioxide emissions from transport by 2018 to 2022.
 
Measures include: support for low-emission cars (including electric vehicles); frameworks to cut CO2 from vans and freight; grants for low-emission bus technology; electrification of the railways; promoting fuel-efficient aircraft; reducing shipping emissions; developing sustainable biofuels; integrating transport modes; supporting walking and cycling; cutting business travel; helping the public to make more informed decisions; and using tax, pricing, trading systems and other fiscal measures to promote low carbon options and fuel efficiency.

London 
In London, transport currently accounts for one fifth of all emissions. A Low Emission Zone (LEZ) covering all of London came into effect in February 2008. The LEZ is an area covering most of Greater London, within which the owners of heavy goods vehicles (HGVs), lorries, buses and coaches that fail to meet EU pollution standards have to pay a charge of £200 to enter the city.
 Around 10 per cent of lorries and buses that use London’s roads (12,500 vehicles) were affected. 
From January 2012, the oldest and most polluting heavier vans will be included. Around 10,000 smaller vans and minibuses will also be subject to scrutiny, with a charge of £100 for polluting vehicles, and a fine of £500 for defaulters 
Other GLA and Borough measures to reduce Central London transport’s contribution to climate change include:  
· Introduction of hybrid buses, with the aim that from 2012 all new buses are hybrid powered 

· Introduction of traffic signals with light emitting diodes (LED) rather than incandescent halogen bulbs
· Installation of electric car charging infrastructure

· Promotion of cycling and walking

· More efficient trains, featuring regenerative breaking where possible on the Underground network

· Technological improvements to London's 21,000 taxis. 
Waste

Mitigating climate change is a key driver of London’s approach to municipal waste management. 
By selecting the optimal means of dealing with waste, London could save up to six million tonnes of carbon dioxide equivalent emissions each year.
 
· First, diverting waste from landfill avoids the vehicle emissions from transporting the waste to the site and then the emissions from the waste itself, as it degrades in the ground. Biodegradable waste, such as food, green garden waste, and paper and card, releases methane (a powerful greenhouse gas) as it decomposes.
 

· Second, reducing, reusing, recycling and composting avoid emissions involved in the manufacture of new products from virgin materials. 
· Third, generating energy from waste cuts down the need to use energy from the UK grid. 
4. AIR QUALITY

Road transport is the major source of air pollution emissions in London but with significant contributions from construction sites (PM10) and gas heating systems (NO2). London’s air quality is also affected by pollution from outside the capital (PM10). Figure 5.4 outlines the sources and health implications of fine particles and nitrogen dioxide.

Figure 8.4  
Pollutants of concern in Central London (March 2010)

	
	Particulate matter (PM10 and PM25)
	Nitrogen dioxide (NO2)

	Pollutant
	Particulate matter (PM) is a complex assemblage of non-gaseous material of varied chemical composition. It is categorised by the size of particle. 


	All combustion processes produce oxides of nitrogen, nitric oxide and nitrogen dioxide (NO2). 



	Source
	Most PM emissions in London are caused by road traffic, with engine emission and tyre and brake wear being the main sources. 

Construction sites, with high volumes of dust and emissions from machinery are also major sources of local PM pollution, along with accidental fires and burning of waste.


	In London, road transport is the primary source but a significant proportion is from domestic and commercial gas emissions relating to heating. 

Nitric oxide easily converts to nitrogen dioxide in the air.



	Health impacts
	Health impacts: PM aggravates respiratory and cardio-vascular conditions.  Particles with a radius of ten microns and smaller (PM10) are likely to be inhaled deep into the respiratory tract.


	Health impacts: nitrogen dioxide is of most concern. 

At high levels NO2 causes inflammation of the airways and long-term exposure can affect lung function and respiratory symptoms. 




Source:  Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010
The Mayor published a second draft of his air quality strategy in March 2010 and the final strategy is expected to be published later in 2010.
 It sets out how the GLA intends to cut nitrogen dioxide (NO2) emissions by 2015 and to reduce particulate (PM10) matter emitted from motor vehicles, to meet European Union legislation on air quality. (See also paper 6, Movement.) 

Key measures include:

· The London Low Emission Zone

· Encouraging car clubs

· Reducing emissions from taxis and the public transport fleet

· Increasing the uptake of electric vehicles

· Promoting sustainable travel.
i) Particulate matter

Pollution blown into London contributes significantly to problems in the capital. In central London, around 40 per cent of PM10 concentrations are caused by emissions from outside the capital.
 
PM10 emissions have been linked to lung diseases. Long-term exposure to particles can contribute to the development of chronic diseases and may increase the risk of respiratory illness. Over a third PM10 emissions comes from tyre and brake wear, which is difficult to tackle. In Central London, where the highest concentrations of PM10 occur, taxis are a particular problem, accounting for 20 per cent of emissions from exhausts.
 People living in deprived areas are disproportionately affected by air pollution, in part because these areas tend to be near busy roads, which tend to have higher levels of pollution caused by road traffic.
Most areas of Greater London already meet the annual mean EU limit values for PM10 and all areas will meet them in 2011. However, in certain conditions, there are a small number of locations in central London that breach daily average limit values. (Box 8-D)

	Source: Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010



The package of measures includes 

· Power washing the roads to remove harmful particulates

· Applying dust suppressants on road surfaces

· Changing signal timings to smooth the flow of traffic

· Planting green walls and trees to absorb particulates and to protect pedestrians

· No-idling enforcement to stop people leaving their engine running for long periods

· Deploying the cleanest buses along the most polluted routes. 

Camden has led the way by obtaining additional enforcement powers against idling coaches. A penalty can be issued when a vehicle is parked with the engine running at coach pay-and-display parking places in designated streets and specified bus stands. 

Further improvements can be achieved by using scheduled refurbishment of the road surface to trial new surfaces and incorporating air quality measures into planned urban realm improvements.  One example is the Euston Circus scheme intended to improve conditions for pedestrians at the junction of Tottenham Court Road and Euston Road (Camden).

One of the most promising initiatives to tackle PM10 emissions has been the introduction of the London Low Emission Zone (LEZ). The scheme also helps reduce NO2 concentrations in pockets of Central London. However, Green groups and others have criticised the Mayor for:

· Delaying action against polluting, white-vans
 
· Scrapping mid year inspections of black cabs

· Abolishing the western extension of the congestion charge zone. 

Implementation of the policies and proposals in the draft air quality strategy, along with natural fleet turnover, is expected to reduce PM10 emissions in the centre of London by around a seventh by 2011, and by about a third by 2015 (compared to 2008). 
While transport is the main source of PM10, it is not the only one. The GLA published best practice guidance in October 2009 to controlling dust and emissions from demolition and construction. There also initiatives at local authority level. For example: 

· IsIington, through section 106 funding, has created two posts to manage construction impacts, maintain a database of sites and respond to complaints

· The City of London has published its own Code of Practice consistent with the GLA’s best practice guidance, with compliance specified within section 106 agreements for larger sites

· Kensington and Chelsea has published draft Supplementary Planning Guidance on air quality which highlights the BPG and encourages developers to risk assess their site and incorporate measures in their environmental plan.

In October 2009 the European Commission published emission performance standards for new light commercial vehicles as part of the Community's integrated approach to reduce CO2 emissions from light-duty vehicles.
 If London’s PM10 emissions are not reduced by 2012, the UK government may be subject to EU penalties.It may be that to get emissions down to avoid fines from the EU, the worst affected parts of Central London, such as Marble Arch and Edgware Road, may have to have traffic-free days.
 (For more on air pollution, see paper 5, Place.)
ii) Nitrogen dioxide

High concentrations of NO2 are a problem across most of inner London and around Heathrow Airport.  Analysis by TfL shows that, in 2015, annual mean concentrations of NO2 will still exceed the limit value across 45 per cent of London, including 65 per cent of roads, unless further action is taken by TfL, the boroughs and other agencies.

Biofuel use has been widely promoted as a measure that will decarbonise road transport. Both national and European legislation has been enacted to encourage its use. However, CO2 emissions and other environmental impacts vary significantly depending on how biofuels are manufactured. Research carried out by Camden council, among others, suggests that biomethane gas, produced from the decomposition of household waste, has the lowest CO2 emissions compared to other biofuels. 
At present, the GLA does not have a policy to encourage the use of biofuels over other fuels but more research will be undertaken with regard to biomethane and its impacts on air quality. 

Road transport is the primary source of nitrogen emissions but a significant proportion is from domestic and commercial gas emissions relating to heating. Implementing energy efficiency programmes for homes and workplaces will help reduce these, as will policies to require new developments to be air quality neutral. In the centre of London, nitrogen emissions are expected to reduce from about 135 tonnes in 2011 to about 91 tonnes in 2015. A rail-electrification programme would help reduce emissions significantly across London.
 
5. ECONOMY
i)  Threats

Areas where London’s economy needs to show itself as responding to a changing climate include:

· businesses – what should they do to become more resilient?
· sectors – which industries are most exposed to climate change?
· environment – is London a safe and secure place to do business?
· households – who is most at risk?
Businesses 

One way businesses can better evaluate the challenges and opportunities posed by climate change is by undertaking a risk assessment and preparing a business continuity plan. A good place to start is the report, A Changing Climate for Business (revised January 2009), produced by the UK Climate Impacts Programme (UKCIP). Box-8-E 
	Box 8-E  


Climate change: business challenges and opportunities

Challenges and opportunities presented to businesses by climate change include: 

· Finance: implications for investments, insurance, stakeholder reputation and corporate pension funds
· Market: changing demand for goods and services 
· Logistics: vulnerability of supply chain, utilities and transport infrastructure
· Process: implications for production processes and service delivery
· People: implications for workforce, customers and changing lifestyles
· Premises: impacts on building design, construction, maintenance, facilities management
· Management: responsibility to manage foreseeable climate risks.
Source:  A Changing Climate for Business. The UK Climate Impacts Programme (UKCIP), January 2009. 



Since May 2006, there has been a duty on local authorities to promote business continuity management to business and voluntary organisations in their communities.
Sectors

Each sector needs to undertake its own risk assessment.  Here, some comments on financial services may be appropriate as it is the sector most concentrated in, and associated with, Central London.

Most businesses in the sector consider the anticipated effects of climate change to be beyond the time horizons upon which they base their decisions. Increasingly, climate trends are likely to influence the advice they offer, the assets they invest in, the systems they use, and the business continuity plans they develop. 

The insurance sector has a central role in climate risk management.  A changing climate presents general insurers with two risks: an increase in the number of claims made, due to changes in the frequency, intensity and location of extreme weather events; and potential devaluation of the capital assets they own to pay out on claims. 

As extreme events become more frequent and potentially more predictable, insurance companies may decide to:

· cease providing insurance cover for certain risks, such as flood damage, in some areas (a practice known as ‘red-lining’)

· raise the price of premiums to provide the same (or reduced) levels of cover 

· require or raise the excess payment on certain risks 

· require those seeking insurance to take steps to reduce risk to the insured property (for example, by installing flood resilience measures). 
Environment 

The Mayor’s draft climate change adaptation strategy identifies and assesses the three major risks as floods, droughts and overheating. It notes that London is ranked the ninth most vulnerable megacity on a risk register of natural hazards for the world’s 50 megacities. London is less vulnerable than New York and Tokyo.
  
In Central London, potential overheating, as a result of sustained higher summer temperatures, provides the biggest threat to the economy and quality of life (see paper 5, Place. Box 5-B), with implications for transport (paper 6, Movement) and construction (paper 7, Development).
Households
Increasing costs of domestic and other energy will mean ‘fuel poverty’ becomes more widespread and a bigger issue for many Londoners in the medium term. Low income households in energy-inefficient housing will face the most difficulties. 
In spite of the difficulties in reaching international agreements necessary to correct market failure, it is now widely accepted that carbon – and therefore energy – prices in the future will be higher. The government predicts that by 2015, the impact of existing and new climate change mitigation policies will add an average of 8 per cent (£92) to the annual fuel bills of UK households.

Many measures that encourage fuel efficiency, both in buildings and in vehicles, reduce bills and therefore save money as well as reducing emissions. 
ii) Opportunities 

London is well positioned to become one of the world’s leading low carbon capitals, the leading carbon finance centre and to provide the skills, advice and products to manage changing climate risks, both within the city and across the world.
The vision set out in The Mayor’s draft Climate Change Mitigation and Energy Strategy (February 2010) is that:

· London will create the right policy, fiscal and regulatory environment to enable London to harness its inherent strengths and resources to become one of the world’s leading low carbon capitals. 

· London’s climate change programmes will help to drive the low carbon economy by creating demand for environmental goods and services and market opportunities for London’s businesses throughout the relevant supply and value chains.

· Londoners will have the skills and knowledge to compete effectively for the jobs that are created as a result of an expanding low carbon economy.

Moving London to a low carbon economy could drive growth in the market worth £3.8 billion per annum, according to the 2009 report by consultants Ernst and Young, for the London Development Agency. (Box 8-F) 
	Box 8-F  


Towards a low carbon economy: London business opportunities

According to Ernst & Young, London is uniquely positioned to benefit from the world-wide transformation to a low carbon economy. 

· Scale: London’s size and economic complexity mean that it can deliver low carbon programmes such as Energy from Waste and a decentralised energy network at scale 
· Finance: London is the world’s leading financial centre on the Global Financial Centres Index and also has a leading position in the provision of finance for clean technologies, particularly through the Alternative Investment Market (AIM)
· Research & development: London has world-class research and development at UCL, King’s College, Imperial and the LSE. The wider metropolitan area also contains Oxford and Cambridge. 
· High-order business services: Law and specialised consultancies are economic specialisations of the capital’s economy. 
· Trading: London has established itself as the leading centre for carbon trading globally. Although the financial sector as a whole is forecast by many analysts to experience a short-term downturn, the market is still expected to grow over the longer term. 

Source: Prospectus for London, the low carbon capital: detailed report, Ernst & Young for the LDA, 2009. 




Financial services

London is currently the global market leader in carbon permit trading, with over 80 per cent of all carbon market brokering firms. London banks have £19 billion invested in global renewable projects. According to the GLA, the capital is home to 75 AIM listed clean-technology firms and to over 90 per cent of the UK’s venture capital funds, which back clean-technology firms. Many leading international environmental consulting firms are already based in London and a number of homegrown consultancies are expanding internationally.
 
London hosts the world’s largest carbon exchange. The City of London Corporation is represented on the HM Treasury Carbon Markets Expert Group which promotes London’s role as a global centre for emissions trading and related climate change consultancy services. 
Some organisations have raised doubts about the effectiveness of carbon trading, as practised. (Box-G) 
	Box 8-G  


Credibility of carbon trading: real or virtual cuts in emissions?

Friends of the Earth claim that most carbon trading is conducted between banks and investors rather than polluting industries and factories, and current carbon trading schemes ‘are not delivering the emissions cuts promised’.(1) 
Carbon trading campaign group Sandbag has analysed data from 2008 and concludes that the over allocation of permits and the fall in activity during the recession means that companies may not have to make real cuts in emissions until 2015.(2)
According to an analysis by the Carbon Disclosure Project (CDP) almost a third of company green targets were based on reductions in carbon intensity rather than cuts in greenhouse gas pollution. Cuts in carbon intensity allow firms to increase overall emissions, while appearing to have gone green. CDP claims a lack of ambition from companies in the energy, materials, and utilities sector threatens government plans to cut emissions by 2020.(3) 

The GLA, among others, argues that the full social costs of carbon are not reflected in prices but need to be, and that there are currently insufficient financial incentives (by way of prices charged for goods and services) for businesses and individuals to take the kinds of action necessary to cut carbon emissions on the scale that is required.(4) 
Sources:
1. A Dangerous obsession: the evidence against carbon trading and for real solutions to avoid a climate crunch. Friends of the Earth, November 2009.
2. ETS: S.O.S – EU emissions trading scheme gets lost at sea. Carbon Disclosure Project, July 2009. 
3. Guardian, 07.01.10.
4. Economic Evidence Base. GLA Economics, October 2009, p.75.



Technologies
Global investment in the energy sector is changing. The year 2008 was the first when investment in alternative energy technologies exceeded that in traditional sources of energy such as coal and gas. 
London already has strengths in areas such as carbon markets, financing, legal services, clean technology, knowledge, and research and development and can use this base to realise an even greater share of this expanding global market by exporting its products and services around the world. GLA estimate that the low carbon market could be worth in excess of £370 billion per year by 2030.
 

There are 80 departments at 17 London universities focusing on climate change research, many of them world-renowned.
 There are already a number of bodies supporting clean technologies such as the London Technology Network, which brokers business and research institutions with a focus upon environmental technologies and low carbon advanced materials. 
Developing the green economy will not only improve health and the quality of life in the capital, it will help to develop new industries and create new jobs. This will help the UK maintain its reputation as a market leader in areas such as low emission vehicles and pollution abatement technologies.
 
The Mayor wants London to be the electric car capital of Europe. He believes there is an opportunity for London to become an early market maker for UK regions which have electric vehicle manufacturing expertise and capability, in the way that TfL is acting as a market maker for hybrid buses and a low carbon taxi programme.
 
Jobs
Measures such as building, retrofitting homes and developing the infrastructure for low-emitting vehicles, will develop the skills of the London workforce and keep London at the forefront of new high-technology industries. This will allow London to maintain its edge over other cities in terms of attracting successful and innovative companies. At the same time, London’s economy will benefit from the healthier workforce that will result from improved air quality.

Ernst and Young predict that London could benefit over the next ten years from 10,000 to 15,000 new low carbon jobs and £600 to 700 million (gross value added) per year, from the low carbon sector.
 However, the expected employment and economic benefits will not be achieved without the installation of appropriate, high quality micro-generation technologies by trained and qualified installers, who will represent a significant proportion of the green jobs that will be created.
iii) Challenges
London must not be complacent. Other cities and countries want their share of the green economy and London will need to be both innovative and competitive if it is to attract and retain low carbon business. 
Manufacturers' organisation EEF identifies positives for UK low-carbon manufacturing, such as a good pool of science, technology, engineering and maths graduates, clusters of essential skills including offshore and automotive engineering, and increasing government support. But weaknesses include uncertainty over the long-term supply of core skills, a tax system discouraging capital investment and a poorly focused low-carbon industrial strategy.

The Mayor’s Climate Mitigation and Energy Strategy sees three challenges facing London:

· International competition  Other countries and major cities around the world are positioning themselves to win a share of the emerging low carbon market and attract inward investment. 
For example, Toronto has set up an innovative carbon mitigation fund, Singapore is actively attracting clean technology funds through a series of financial incentives and Tokyo is in the process of setting up an emissions trading scheme and supporting trading exchange. 

· Investment  Investment funds are required to research, commercialise and develop low carbon technologies and solutions. Research into global clean technology investment has found that the UK is ahead of Europe but behind the US. 

To achieve the UK's greenhouse gas emissions targets and ensure a minimum of £250 billion of private sector investment in the low carbon economy by 2020, the UK needs major reform of the financing of low carbon projects, including green bonds and a specialised infrastructure bank.

The GLA estimates that the total investment needed in London to deliver a fully low carbon economy would be £60 billion. Public sector funding streams should be used to attract and unlock private sector investment. Scaling up GLA programmes to deliver its share of the 60 per cent reduction on 1990 levels by 2025 would require roughly £17 billion of investment. 
· Alignment of policy  There is currently a lack of alignment between the setting and implementation of policy relating to the low carbon agenda at an international, national, regional and local level. (Box 8-H)
For example, for energy efficiency, there are estimated to be nearly thirty funding streams available nationally, not including those offered by housing associations and arms-length management organizations (ALMOs) that go beyond the Decent Homes programme.
	Box 8-H  


Towards a low carbon economy: Government barriers to effectiveness

London’s performance in shifting to a low carbon economy – like other UK regions – has been hampered by:

· Multiple and fragmented public sector funding streams that need to be streamlined. 
· The lack of incentives for the private sector to engage in financing low carbon measures. 
· The lack of mechanisms or incentives to ensure that regional economies fairly access national funding.  For example, a London Assembly study, Lagging Behind, estimated it was unlikely that more than 4.5 per cent of insulation projects under the Energy Efficiency Commitment (EEC) were delivered in London, even though London represents 12.8 per cent of the UK population. The capital may have lost out on approximately £100 million in energy efficiency funding over the period 2005 to 2008.

Source:  Investing For Recovery – A New Deal For London. GLA / London Councils, 2009.



London Councils has called on the government to provide the necessary assistance for London to be the world leader in the global transition to the low carbon economy by: 

· working in partnership with the Mayor and the boroughs to develop and promote London’s areas of world-class expertise

· streamlining funding, removing fiscal, legislative and other barriers to investment, incentivising private sector investment and ensuring fair regional allocations. 
With appropriate action by government in the above areas, the GLA believes that London can become: 
· the world’s leading example of what a retrofitted city looks like  
· the centre for new energy finance and the professional services required to support the growth of the low carbon economy across the UK and internationally 
· create £600 million per annum of GVA for London, rising to between £720 million and £840 million per annum for the UK if spillover benefits are included.
 
    KEY CHALLENGES 
	8
	Sustainability – Challenges for Central London

	8.1
	Meeting European standards for air quality and emissions, with action to reduce exceptionally high levels at identified Central London locations 

	8.2
	Consolidating the different funding streams and delivery arrangements for increasing the energy efficiency of homes, public and commercial buildings 

	8.3
	Reducing amounts of waste sent to landfill and increasing recycling from blocks of flats, especially from social housing 


Appendix:  Sources

References in the footnotes refer to publications, as follows:
	Reference


	Details of publication
	Date of publication

	CLP 2008 
	A World Class Economy: Sustaining and Sharing Success.
Central London Partnership
	March 2008

	GLA 2008
	London’s Central Business District. Its global importance. 

GLA Economics
	January 2008

	GLA 2009(1)
	Rising to the Challenge: The Mayor’s Economic Development Strategy for Greater London (Public Consultation Draft). 
Greater London Authority 
	October 2009  
[Final version May 2010]

	GLA 2009(2)
	Economic Evidence Base. 
Greater London Authority 
	October 2009

[Updated June 2010]

	GLA 2009(3)
	Third Economic Recovery Action Plan Update. Greater London Authority  
	November 2009  

	GLA 2009(4)
	Investing For Recovery – A New Deal For London. Greater London Authority / London Councils 
	December 2009  

	GLA 2009(5)
	London’s Economic Outlook: Autumn 2009 (GLA’s medium-term planning projections). 
Greater London Authority  
	October 2009

	GLA 2009(6)
	The London Plan: Spatial Development Strategy for Greater London (Consultation draft replacement plan). 
Greater London Authority 
	October 2009

	GLA 2009(7)
	Mayor’s Transport Strategy (Public Draft). 
Greater London Authority 
	October 2009
[Final version May 2010]

	LSE 2009
	London’s Place in the UK Economy, 2009-10. 
LSE for City of London Corporation
	October 2009 

	LSEB 2009(1)
	London Story (2009 update).
London Skills and Employment Board 
	December 2009 

	LSEB 2009(2)
	Strategy to 2014. 
London Skills and Employment Board 
	December 2009


All other publications are referenced in full in footnotes. 
A schedule of frequently-used publications in the preparation of the Central London Economic Assessment is included in the Central London Prospectus, p.26.
� The Mayor’s vision for London’s waste. GLA, January 2010.  Water resources and related infrastructure are not discussed in this report. The Mayor’s Draft Water Strategy on improved water management – drinking water; sewage and floodwater, was published in August 2009.


� Leading to a greener London: an environment programme for the capital. GLA, July 2009.


� Securing our future – using our resources well. DCSF, July 2009.


� The UK Low Carbon Transition Plan. DECC, November 2009.


� Building, 08.01.10.


� Building, 12.03.10.


� GLA 2009(1).


� The Mayor’s vision for London’s waste. GLA, January 2010.


� The UK Low Carbon Transition Plan. DECC, November 2009. 


� Infrastructure – Market Report. Building, 30.10.09.


� The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.


� The package includes: creation of a Decentralised Energy Centre of Excellence; publication of the prospectus, Powering ahead - delivering low carbon energy for London; and The London heat map, an online interactive tool to identify potential sites for green power. 


� GLA 2009(1).


� The Mayor’s vision for London’s waste, GLA, January 2010.


� The Mayor’s Draft Municipal Waste Management Strategy. London’s Wasted Resource. GLA, January 2010.  


� The Mayor’s vision for London’s waste, GLA, January 2010.


� Evening Standard, 05.10.09.


� The Mayor’s Draft Municipal Waste Management Strategy. London’s Wasted Resource. GLA, January 2010. Unless stated otherwise data in this section is taken from this report.


� French waste management group Suez Environnement has produced a league table of waste disposal in 24 European capital cities. Their figures, which differ from Defra’s quoted above, show that London is among the cities with the highest percentage of municipal waste sent to landfill, at 53%, or around 2.2 million  tonnes of the 4.2 million collected, while 22% is recycled and 22% incinerated. In contrast, Copenhagen, whose citizens discard on average around 20% less waste than those in London, sends around 1% to landfill, and recycles and incinerates 24% and 74% respectively. Times, 05.10.09. 


� GLA 2009(6). 


� The Mayor’s Draft Municipal Waste Management Strategy. London’s Wasted Resource. GLA, January 2010. For consultation with the London Assembly and the GLA’s functional bodies. A version of the strategy for full public consultation will be published in mid-2010. The final strategy will be published in winter 2010.


� Provisions in the GLA Act 2007 require the London waste authorities to act in ‘general conformity’ with the Mayor’s Municipal Waste Management Strategy, and placed a new duty on the Mayor to tackle climate change.


� The Mayor’s vision for London’s waste. GLA, January 2010. 





� The Mayor’s vision for London’s waste. GLA, January 2010.


� Where there’s muck there’s brass. GLA, October 2009.


� GLA 2009(1); The Mayor’s vision for London’s waste. GLA, January 2010.


� The Mayor’s Draft Municipal Waste Management Strategy. London’s Wasted Resource. GLA, January 2010.


� The draft climate change adaptation strategy for London. Public Consultation Draft. GLA, February 2010.


� The LCCP is a stakeholder group co-ordinated by the GLA, comprising over 30 organisations with representation from government, climate scientists, developers, finance, health, environment and communication sectors.


� For water resources, see The Mayor’s Draft Water Strategy. GLA, August 2009.


� The Mayor’s adaptation strategy quotes predictions that globally temperatures could rise by up to 6 °C by 2100. Average summer temperatures in London increased by over 2 ˚C in the period 1977 to 2006. 


� The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.


� Originally one per cent per annum but later revised by Stern to around two per cent per annum.


� 2006 London Energy and Greenhouse Gas Inventory (LEGGI). This is the most recent measurement of London’s CO2 emissions and underpins The Mayor’s Draft Municipal Waste Management Strategy. London’s Wasted Resource. GLA, January 2010.


� GLA 2009(2), p.75.


� However, the government’s £1 billion demonstration project, announced in 2007, is running at least two years behind schedule. Building, 11.12.09.


� Department for Business, Innovation and Skills, July 2009. 


� HEEP and BEEP energy efficiency programmes will be partly shaped and implemented by the private sector. 





� The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.


� GLA 2009(1).


� However, city wind turbines have still to prove themselves. A report for the council has said the turbine could consume more energy than it created, and that the control system often cut out when gusts triggered its vibration sensor. Building, 16.10.09.


� Estates Gazette, 20.02.10.


� From green to gold 2010. GVA Grimley, spring 2010.


� Estates Gazette, 27.03.10.


� Low carbon transport: a greener future. DfT, July 2009.


� Or pay a £1,000 daily fine for unpaid charges if their engines do not meet green standards.


� The Mayor’s vision for London’s waste. GLA, January 2010.


� The Mayor’s draft Municipal Waste Management Strategy, London’s Wasted Resource. GLA, January 2010.


� Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010.


� Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010.


� Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010.





� The National Audit Office has criticised the Mayor for setting back phase 3 of the low emission zone programme to 2012. The Mayor justified postponement to prevent extra costs at a time when many businesses were struggling to survive the effects of the recession.


� Taxis produce 10 per cent of PM10 exhaust emissions in Inner London. 


� Com (2009) 593/3: provisional proposal for a Regulation of the European Parliament and of the Council. European Commission, October 2009.


� Evening Standard, 05.12.09.


� Clearing the Air – The Mayor’s draft air quality strategy. Second draft. GLA, March 2010.


� The draft climate change adaptation strategy for London. Public consultation draft. GLA, February 2010.


� The UK Low Carbon Transition Plan. DECC, November 2009.


� GLA 2009(1).


� The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.


� GLA 2009(01), p.59.


� The Mayor’s Draft Air Quality Strategy. GLA, March 2010.


� GLA 2009(1).


� Prospectus for London, the low carbon economy. Ernst & Young for GLA, 2009.


� Under the microscope - is UK Plc ready for low carbon? EEF, November 2009.


� The Mayor’s draft Climate Change Mitigation and Energy Strategy. GLA, February 2010.


� Financing the transition: a strategy to deliver carbon targets. Aldersgate Group, October 2009. 


� GLA 2009(4). 
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