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The NO2 and  PM2.5 challenges in London

NO2 concentrations in London

Areas in red and yellow are above EU legal 

limits of 40 µg/m3

PM2.5 concentrations in London

Areas in red and yellow are above the World 

Health Organisation target of 10 µg/m3



Reducing traffic emissions: 

ultra-low emission zone, bus fleets and taxis

No more diesel taxis 
from 2018 and new 
taxis will need to be 
zero emission capable

New double 

decks will be 

hybrid, hydrogen 

or electric from 

2018; new single 

decks will be zero 

exhaust emission 

from 2020
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We also need to do more for less

• London is growing, and 

will continue to grow.

• This means that we will 

need to house, move 

and provide employment 

for more people in the 

future.

• To avoid creating new air 

quality problems, or 

undoing the good work 

we are doing now, we 

will need to continue to 

reduce emissions. 



Integrated strategy: environment, transport and planning

• 80% of journeys in London 
by “sustainable modes” by 
2041

• “Healthy streets”, that re-
balance streets away from 
the dominance of the car 
in favour of people

• Provision of new public 
transport infrastructure in 
areas of high predicted 
population growth

• Reducing pollutant 
emissions from all sources, 
so that London has the 
cleanest air of any major 
world city by 2050

• London will be a zero 
carbon city by 2050, with 
energy efficient buildings, 
clean transport and clean 
energy

• London to become a 
“national park city”

• Healthy streets incorporated 
in headline Good Growth 
policies and throughout the 
Plan.

• Co-ordination of areas 
identified for the most 
intense growth with new 
public transport provision

• New, tougher, parking 
policies.

• New, stronger air quality 
policies

• Introduction of a more 
articulated energy hierarchy, 
promoting zero-carbon, zero-
pollutant energy sources

• Strong green cover and green 
infrastructure policies. 



The London Plan: Good growth

The job of the London Plan is to set out where

we want London’s growth to happen and what 

kind of development we want to see.

The core vision of “Good Growth” puts more 

emphasis on “densification” in outer London, 

more jobs and homes in and near smaller town 

centres and  design led approach.

The challenges for air quality from this approach 

are:

• How do we exploit the design led approach to 

build in areas of good air quality without 

making it worse, and utilise growth to 

improve air quality where it is currently bad?

• How can we address other environmental 

issues at the same time, such as climate 

change and urban greening?



Designing for air quality – the role of assessments

Current practice

Architects design

Impact Assessment

All fine Mitigation

New London Plan

Baseline modelling

Design constraints

Design

Negative impacts Zero/positive impacts

Impact Assessment/modelling

Energy

Transport

Existing Air Quality

Public Realm

Sealed windows
Some trees
Travel Plan



Getting the basics in place: emissions from buildings

• Heating and hot water are significant 

contributors to London’s carbon, as well as 

pollutant, emissions

• Reducing the amount we burn to provide 

heat is helpful across both policy aims

• As well the requirement to meet air quality 

neutral benchmarks developments have to 

meet a tough target of 35% less CO2

emissions than required by building 

regulations

• The use of communal and district heating 

(decentralised energy) is an important 

component of meeting this target 

Carbon emissions by source for buildings in London

Domestic buildings

Space heating,
57%

Hot water, 10%

Cooking, 3%

Lighting and
appliances, 29%

Non-Domestic buildings
Catering, 10%

Computing, 5%

Cooling and
Ventilation, 6%
Hot Water, 6%

Heating, 45%

Lighting, 10%

Other, 18%



Decentralised energy and Air Quality

In the long term both carbon and air quality 

thinking end up in the same place in London’s 

strategies, with a move away from fossil fuels to 

zero emission technologies.

The transition to zero-carbon/zero-emission 

energy and heat in London has thrown up some 

conflicts in the past. 

Small scale Combined Heat and Power was 

promoted in previous policy as a  transition 

technology to help build the heat networks 

needed to exploit low/zero emission heat and 

energy sources.

Gas engines, used for these communal and small 

area networks, are generally more polluting than 

the alternatives, including boilers. 

Gas Engine (rich burn)

Diesel Engine

Gas engine lean burn

Diesel Engine with SCR

Gas Engine (advaced lean burn)

Gas Engine (lean burn SCR)

Gas Turbine

Standard commenrcial boiler

Gas Engine (rich burn 3-way cat)

Ultra-Low NOx boiler

Fuel cell

Heat pump

Technology types NOx emissions 
comparison 



Combining energy efficiency and air quality

a) connect to local existing or 

planned heat networks

b) use zero-emission or local 

secondary heat sources 

(in conjunction with heat 

pump, if required)

c) use low-emission 

combined heat and power 

(CHP) (only where there is 

a case for CHP to enable 

the delivery of an area-

wide heat network) 

d) use ultra-low NOx gas 

boilers.

Primarily 

gas engine 

CHP

Old London Plan New London Plan



The new London plan places significant 

emphasis on good design, optimising the use 

of space and improving the public realm. 

• To compliment this approach the core air 

quality policy emphasises exposure 

reduction and, crucially, requires developers 

to consider exposure in outdoor spaces.

• This means considering how the form and 

placement of buildings and transport 

infrastructure can be used to aid dispersion 

and separate sources from receptors.

• Integrating Air Quality into the design 

process, means that developers (and the 

consultants advising them) need to change 

the way they think about air quality: treating 

it as a design challenge rather than a box to 

be ticked later on.

Designing for Air Quality: exposure and urban form

Air quality focus areas: these areas have high population 

densities and high pollutant concentrations. They are identified 

in the  London Plan for special attention from developers



Designing for Air Quality is not new, neither are many 
of the solutions:

• Designing streets and spaces to prioritise people 

over traffic

• Using the location and form of buildings and 

landscape to aid dispersion

• Separating emission sources from people

• Moving away from mere compliance to get the most 

out of developments, not just mitigating the worst

Air Quality positive aims to take these concepts 

further, where possible, at the master planning scale:

• Exploiting the opportunity of multiple large 

developments to reduce emissions and 

concentrations, through designing in low emission 

technologies and designing out accumulation 

modes

From “To-morrow: A Peaceful Path to Real Reform “ 

by Ebenezer Howard

Designing for air quality in practice

• Future proofing developments to adapt 

to changes in heating and transport 

technology and preferences.

• Looking outward, and using the potential 

of new large scale developments to 

change behaviour and opportunities for 

surrounding developments.



Getting in early – influencing the design process



Integration – building emissions

• Building emissions are often poorly 
handled in planning applications

• Point sources can be, and 
sometimes are, modelled, but 
usually separately from transport 
sources

• “Averaging” of point source 
concentrations is also problematic 
and can miss significant transient 
impacts

• Multiple emissions, such as boilers 
are rarely addressed

• There is an overreliance on meeting 
emissions limits when they apply, 
and the relationship to exposure is 
often overlooked



Prevent

Reduce

MitigateCan 

more be 

done on 

site?

Are there 

relevant 

things to 

do offsite?

Prevention or reduction measures fall broadly into two categories:

• Eliminating or reducing the impact of sources

• Designing out places of exposure or features that tend towards 

accumulation rather than dispersal of pollutants

• As these can be designed into the project they should be, and 

the effect of them quantified 

Offsite measures can help solve the problem, 

especially where:

The relevant source is related to local traffic, or 

traffic management, or

Where the development is increasing emissions 

offsite (e.g. from an energy centre)

Fitting mitigation into the design process



• Non-Road Mobi le Machinery (NRMM) is  a broad 

category compris ing plant  used in construct ion, 

road works, industry and events.

• The major i ty of  NRMM are diesel  powered and 

NRMM is a s igni f icant source of  both PM and 

NO x emissions in London. 

• Like road vehic le NRMM engines are subject to 

progressively t ightening standards. The latest 

s tandard (stage V),  is  c lose to Euro VI  in the 

core power bands.

• Unl ike road vehic les the Mayor does not  have 

direct powers to control  NRMM. 

• Instead the planning system is  used to impose 

condit ions requir ing that a minimum engine stage 

is  achieved on construct ion s i tes. 

Background to the NRMM Low Emission Zone



• The  NRMM LEZ po l icy appl ies  to  “ma jor ”  deve lopments  

th roughout  London and a l l  deve lopments  in  the  CAZ and 

Nor thern Is le  o f  Dogs a reas  bu t  i s  dependant  o f  

Borough app ly ing the  re levant  p lann ing condi t ion to  

ind iv idua l  permiss ions .

• For  most  o f  London NRMM on const ruct ion s i tes  is  

requ i red to  meet  s tage  I I IA .

• W ith in  the  CAZ and Nor thern Is le  o f  Dogs NRMM on 

const ruct ion s i tes  is  requ i red to  meet  s tage  I I IB .  

• Future  s tandards  and zones have  been se t  in  the  

London Envi ronment  S t ra tegy:

Structure of the NRMM Low Emission Zone

Date Emission Standards Zone

Now IIIA

IIIB

Most of London

CAZ and Norther Isle of 
Dogs (NIOD) only

September 2020 IIIB

IV

Most of London

CAZ and Opportunity 
areas only

2025 IV All of London

2030 V All of London

2040 Zero emissions All of London

Current NRMM zones



Conclusions

• Developing the London Environment Strategy, Transport strategy and London 

Plan in concert proved a significant opportunity join up the dots on air quality

• There is a lot to be gained by thinking about how improving mobility, reducing 

carbon emissions and improving air quality can all work together
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