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EXECUTIVE SUMMARY 
The Commission’s carbon assessment conclusions that rate each of the shortlisted schemes as 
‘adverse’, do not differentiate between the relative performance benefits of each scheme.The 
Gatwick scheme performs significantly better than the two Heathrow schemes, however this is 
currently not reflected in the Commission’s assessment.  
 
It is clear that a significant increase in ATMs would result in an increase in total carbon 
emissions, albeit at an improved efficiency. From a scientific standpoint, a net increase in carbon 
emissions justifies an ‘adverse’ ranking for each of the 3 options considering the pressure on the 
aviation sector to comply with the UK’s National Carbon Budgets. However in relation to the 
Appraisal Framework objective ‘to minimise carbon emissions in airport construction and 
operation’, the Commission should consider the differences between each scheme and their 
relative performance benefits, which are not currently reflected in equal ‘Adverse’ ratings.  
 
We welcome the great strides made by the Commission on what is a challenging and complex 
task, however in order to ensure a fair and robust comparison between schemes, we have 
identified several crucial areas where the Commission’s assessment could be improved upon, 
these include construction, surface access and operational emissions.   
 
Due to a lack of meaningful construction data at this stage of design and planning, it is 
considered appropriate to forecast emissions based on capital costs, whilst accepting its 
limitations in terms of accuracy. We welcome the Commission’s estimates that the Heathrow 
schemes’ construction carbon emissions would be considerably greater than those that would 
result from the Gatwick scheme, which would be expected considering the greater complexity of 
the construction process and land take required for Heathrow schemes.  However due to the 
simplicity of the assessment,  the scale of works required for Heathrow schemes has been 
understated, therefore the magnitude of difference between Gatwick and Heathrow  has not been 
fully reflected. Emissions resulting from the excavation and removal of landfill sites, and transport 
of materials to and from site have not been quantified, despite the latter’s inclusion within the 
Appraisal Framework objective.  
 
Furthermore, while the higher risk of delivering Heathrow schemes has been identified within a 
number of other module assessments by Jacobs, the consequences of that risk have not been 
fully appreciated from a carbon emissions perspective. These wider and more indirect emissions, 
such as congestion from road works, tunnelling and temporary diversions would be likely to have 
a far greater carbon impact at Heathrow. In contrast, constructing a second runway at Gatwick 
would be a much more straightforward project and would not be exposed to the same degree of 
risk to its delivery, hence the total carbon impact of both on-site and wider indirect emissions 
should be significantly lower for Gatwick scheme than currently represented.  
 
Regarding airport operational emissions, the relative benefits of each scheme have been 
obscured because the Commission has not considered the mitigation proposals as submitted by 
scheme promoters. Thus Gatwick’s innovative low/zero carbon energy strategy which was 
submitted within Gatwick’s Updated Scheme Design Engineering Plans (May 2014) has not been 
reflected in the Commission’s appraisal. 
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Furthermore, we are concerned that the Commission has appraised carbon performance of 
airport operations (energy and fuel) based on the percentage increase of emissions over wholly 
different baselines. Considering Gatwick would be increasing its capacity from a smaller single 
runway baseline (in terms of passenger numbers), it would be expected that operational carbon 
emissions would in percentage terms rise at a greater rate compared to Heathrow due to the 
smaller number of passengers in the baseline case. This is not a sound method for appraising 
performance and gives the misleading impression that Gatwick performs worse than Heathrow. 
 
It is suggested that carbon intensity metrics such as carbon emissions per passenger would be a 
more robust way to consider emissions from energy and fuel. Using the Commission’s forecasts 
for carbon emissions and passenger numbers, we have calculated Gatwick’s operational carbon 
emissions per passenger to be lower than Heathrow for both baseline and development cases, 
thus proving that the Gatwick scheme would be the most carbon efficient proposal and better 
able to accommodate passenger demand at a minimised carbon impact. 
 
The Commission’s surface access assessment does not fully reflect the benefits of Gatwick’s 
superior rail transport connectivity in terms of minimising carbon emissions. A more rigorous s 
surface access assessment, including updated modal shares, would allow better representation 
of the scheme proposals.  
 
In addition it is unclear from the data presented by Jacobs how the introduction of a new South 
East runway would impact total UK surface access emissions. Jacobs currently forecast each of 
the  proposals to produce a net carbon ‘saving’ as passengers would be ‘substituting’ into an 
expanded airport from other airports where transport emissions would have been higher. A 
detailed methodology underpinning these estimates has not been provided, hence it is difficult to 
understand how the Commission has reached this conclusion.  
 
In conclusion, the major overiding difference between the schemes are the more significant 
construction carbon impact and greater energy and fuel operational impact of the Heathrow 
schemes which, as a result, should determine both Heathrow proposals as having a ‘significantly 
adverse’ impact. Furthermore, the Commission’s surface access assessment does not fully 
reflect the benefits of the Gatwick scheme over the Heathrow schemes in terms of minimising 
emissions.  
 
The Commission should re-appraise these identified emission sources in greater detail, using 
more effective metrics such as carbon emissions per passenger to compare performance 
between options. As a result, both Heathrow proposals should be downgraded to ‘significantly 
adverse’. Gatwick is the option that best supports the Appraisal Framework objective ‘to minimise 
carbon emissions in airport construction and operation’ and should be rated accordingly.  
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1 INTRODUCTION 
In 2013 Gatwick Airport Ltd’s (Gatwick’s) scheme for a wide spaced runway at Gatwick Airport, 
capable of fully independant operations, was short-listed by the Commission for detailed 
appraisal. As part of its Updated Scheme Design (USD), Gatwick assessed the carbon 
performance of its second runway scheme and associated development (refered in to in this 
report as ‘R2’) against Module 8: Carbon of the Commission’s Apprasial framework document. 
That submission explained how Gatwick’s USD responds to the Commission’s carbon objective. 
 

1.1 Alignment with Appraisal Framework 
Published in February 2014, the objective of the Commissions Appraisal Framework for Carbon 
is: 
 
 ‘to minimise carbon emissions in airport construction and operation’. 
 
The Commission then identified five areas where carbon emissions may change as a result of an 
airport scheme: 
 

• Increased airport capacity leading to a net change in air travel; 
• Departure and arrival route changes through altered flight operations; 
• Construction of new facilities and surface access infrastructure; 
• Airside ground movements and airport operations; and 
• Changes in non-aviation transport pattern brought about by a scheme’s surface access 

strategy 
 
The Commission also recognised the importance of carbon mitigation: 
 

The Commission expects scheme proposers to build carbon mitigation into their schemes 
wherever possible, particularly in the construction and operation of new facilities and 
surface transport’ (Appraisal Framework, Page 79, Section 8.8). 

 
As discussed in greater detail within this consultation response, the Jacobs report does not take 
account of scheme specific mitigation, which therefore does not reflect the relative benefits of 
each scheme to be considered, a key element also acknowledged within the Appraisal 
Framework: 
 

‘Given that these scenarios form the framework of the Commission’s assessment of need 
for additional aviation capacity, the increase in carbon emissions from greater avaiation 
capcity will be approximately similar for the different airport schemes. However there may 
be relative differences between airport schemes and surface access strategies in relation 
to carbon impacts as a result of construction and operational procedures’ (Appraisal 
Framework, Page 80, Section 8.11).  
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In a number of respects, a new runway presents opportunities to reduce carbon emissions 
beyond reductions that would be expected under a ‘do minimum’ scenario. Such reductions arise 
as a result of the opportunities a new runway development creates to improve sustainable 
surface access by airport passengers and airport employees, along with the introduction of new 
state of the art energy facitlies, which would not be secured within the airport’s current 
infrastructure. Unfortunately, we do not consider the Commission’s assessment has given 
appropriate consideration to the design and engineering plans submitted by Gatwick within its 
Updated Scheme Design.  
 
In general the Commission has attempted to summarise the key findings from the Jacobs carbon 
report, which has resulted in a lack of granularity between proposals and hence very similar 
appraisals all three short listed schemes. While some themes are indeed similar between the 
promoters’ submissions, summarising performance at such a high level does not allow the 
relative differences and benefits to be fully appreciated, and in doing so it is disappointing that 
the same ‘adverse’ ranking has been determined for all three schemes.  
 
This consultation response provides an analysis of the Commission’s carbon assessment by 
source category, highlighting areas where the performance appraisal has not been applied most 
effectively in accordance with Appraisal Framework. The aim of this report is to therefore provide 
a detailed and informed critique of the Commission’s carbon assessment to aid the Commission 
in determining how the Gatwick and Heathrow schemes would minimise emissions in the 
construction and operation of a new runway.  

1.1.1 Update 

Carbon emissions associated with the departure and arrival changes through altered flight 
operations have not been considered within the Commission’s carbon assessment due to a lack 
of sufficient detail required to estimate emissions. We consider that it was appropriate for the 
Commission to acknowledge that at this stage the impacts from aircraft route changes and flight 
operations were not sufficiently understood to form part of the assessment. 
   
 

1.2 Gatwick’s Approach to Carbon Management 
Gatwick’s R2 Masterplan, Engineering Plans, Surface Access Strategy and Mitigation 
Strategies which form part of its Updated Scheme Design (USD) demonstrate how carbon 
emissions would be minimised in the construction and operation of the second runway (R2).  

In terms of the operational phase of R2, Gatwick’s USD incorporates a range of leading edge 
and innovative technologies and strategies that would minimise direct and indirect emissions 
whilst ensuring resilience to climate change. Whilst absolute levels of GHG emissions are 
predicted to increase, Gatwick’s USD would lead to a reduction in emissions on a per 
passenger basis in 2040 and 2050 compared to the single runway in 2040. Key aspects of 
Gatwick’s operational strategies to minimise carbon emissions include: 

• An operationally efficient airfield layout; 



 

Gatwick Airport Ltd  5 
Module 8 Carbon: Detailed Technical Report in Response to Airports Commission Consultation  
441978 
 

• A Surface Access Strategy that would continue to underpin growth in passenger and 
staff public transport access and support wider sustainable travel patterns and low 
carbon modes of transport; 

• Highly efficient building design, technology and management systems; 

• Zero carbon energy strategy, including an integrated approach to managing airport 
energy, waste and water resources; and 

• Although outside of Gatwick's direct control, Gatwick would also continue to work with 
the relevant air traffic control authorities to reduce emissions associated with aircraft 
flight paths, stacking and sub-optimal routing in the air. 

 

In terms of the construction of R2, Gatwick accepts that it is unrealistic at this early stage of the 
design and planning of R2 to produce an accurate quantitative assessment of the construction 
carbon emissions or to be too prescriptive of construction carbon mitigation.  While high level 
estimates have been made by the Commission during Phase 1 of its work, the methodology 
and scope used is not known and thus difficult to compare. It is possible to qualitatively 
appraise the likely construction carbon impacts of the shortlisted schemes based on the overall 
scale of facilities being developed and the likely level of complexity involved in the construction 
operations. In this regard the proposed site at Gatwick is predominantly greenfield land. 
Compared to options at Heathrow, demolition activities and related land clearance would be 
limited to a relatively smaller number of residential and commercial properties. Gatwick's 
proposal is also a relatively non-complex engineering project - it does not require the relocation 
and rebuilding of displaced major infrastructure or major tunnelling works, nor does it require 
the remediation and transportation of significant quantities of known and unknown historic 
landfill sites.  

Gatwick's strategy to minimise construction carbon emissions would draw on experience of 
other major infrastructure projects such as the construction of the Olympic park in London.  Key 
aspects of Gatwick's strategies to minimise carbon emissions would include: 

• A Code of Construction Practice developed during the early planning stages to enable 
clear and achievable strategies and targets to be implemented  (i.e. Construction 
Worker Transport Strategy, Construction Waste Management Strategy and a 
Sustainable Materials Strategy); 

• Minimising embodied carbon emissions from concrete through a Sustainable Materials 
Strategy which specifies the use of low carbon concrete mixes and a Masterplan which 
minimises total concrete in the design of R2; 

• Utilising energy efficient and low carbon solutions during on-site operational activities 
and employing novel means of self-sustainability through the waste to biogas facility;  

• A Construction Worker Transport Strategy which minimises the use of private vehicles 
and related traffic congestion; 

• An innovative Construction Waste Management Strategy which optimises rates of re-
use and recycling through the use of a concrete crushing plant; waste consolidation 
centre; site tanker/de-watering facility; and a construction consolidation centre. 
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The construction and operation of R2 fulfils the Commission’s carbon objective to minimise 
carbon emissions in airport construction and operation. 
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2 CONSTRUCTION CARBON EMISSIONS 
The Commission’s criteria for minimising carbon emissions from the construction of new facilities 
and surface access infrastructure involved the following consideration within the Commission’s 
Appraisal Framework: 
 

‘Carbon emissions over the construction period only will be estimated. This includes both 
on- and off-site emissions, from the construction to the carriage of construction materials’ 
(Appraisal Framework, Page 82, Section 8.21). 

 
As part of Gatwick’s ‘Response to Airports Commission Appraisal Framework (28th February 
2014, Page 24-25), Gatwick requested clarity regarding the scope of off-site emissions as stated 
within the Commission’s objective, namely the involvement of demolition waste and transport 
which are significant contributors of off-site construction emissions. Additionally emissions from 
the ‘carriage of construction materials’ has not been included within Commissions forecasts 
despite clear mention within the objective quoted above. 
 
Gatwick considered it unrealistic at this early stage of design and planning of R2 to produce an 
accurate quantitative assessment of the construction carbon emissions or to be too prescriptive 
of construction carbon mitigation. Therefore as part of Gatwick’s USD, a qualitative appraisal was  
conducted to identify major carbon emissions sources for the scheme’s construction and their 
likely scale, along with plans outlining how emissions would be minimised. 
 
As part of the Commission’s assessment, Jacobs forecast emissions from runway, taxiway and 
terminal build and surface access infrastructure. The assessment forecast construction carbon 
emissions for the Heathrow schemes to be significantly greater than for Gatwick’s, as would be 
expected from a high level perspective. However it must be remembered that forecasting carbon 
emissions based on capital costs can be inaccurate as the costs can fluctuate greatly depending 
on external factors such as the price of fuel and cost of materials. Importantly, a major limitation 
within Jacob’s assessment is that the carbon impact from waste removal and the transport of 
materials to and from site have not been considered. The Strategic Forum for Construction 
(2010) consider freight transport and waste to typically contribute a significant proportion of total 
construction emissions, with 32% and 10% respectively. As can be seen in Figure 1, total non-
construction related processes account for 66% of a typical construction project emissions 
profile. 
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Source: The Strategic Forum for Construction, Carbon: Reducing the Footprint of the 
Construction Process (2010). 
 
It is unclear if the need to replace and/or relocate waste and landfill facilities have been 
accounted for within the Commission’s construction carbon assessment. Had the Commission 
considered the carbon impact of construction and demolition waste in explicit detail, the 
Heathrow proposals would perform significantly worse than currently represented. The 
construction of Heathrow NW scheme, for example, would require a more extensive amount of 
land clearance along with the excavation and removal of old (partially decomposed) landfill sites, 
resulting in the liberation of carbon dioxide and large quantities of methane (it is important to note 
that one tonne of methane is equivalent to 25 tonnes of CO2 in terms of its Global Warming 
Potential). Conversly the Gatwick R2 scheme site contains only one historic landfill and no past 
use of heavy industry, hence the vast majority of construction and demolition waste could 
therefore be re-used or recycled on site, further minimising transport related emissions. Gatwick 
has also committed to expanding its already efficient Construction Waste Management protocol, 
further optimising rates of re-use and recycling. 
 
As previously identified, transport and the carriage of construction materials typically contributes 
a similar scale of carbon emissions to on-site construction works. Heathrow is at a disadvantage 
relative to Gatwick in terms of ease of access as road networks surrounding Heathrow are 
already heavily congested, therefore the likelihood of HGV’s and lorries transporting materials  
encountering significant delays during the construction period would be greatly increased -  this 
would be further exacerbated by the expected increase in the volume of the UK’s road vehicles 
over the next decade. On the other hand Gatwick is well located south of London and could take 
advantage of local transport networks in order to source construction materials locally in 
accordance with a Sustainable Materials Strategy. Gatwick also intends to use a dedicated 
railhead for the movements of construction materials and removal of excess spoil, thereby 
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Figure 1. Breakdown of Carbon Emissions (tCO2e) from Construction Processes and 
Associated Transport in England During 2008 
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facilitating good links to suppliers of materials and aggregate quarries. Unlike Heathrow, Gatwick 
is able to minimise its transport emissions and is less likely to encounter impediments to project 
delivery. We consider the Commission should re-appraise  their construction carbon assessment 
to include the carriage of materials, which would show Heathrow performing significantly worse 
than currently represented.  
 
A further issue not considered by the Commission is the impact of delivery risk and associated 
unpredicted carbon emissions. The added complexity required to construct the Heathrow 
schemes, means that those schemes are exposed to a high degree of risk to their delivery in 
order to meet their targeted completion dates. This risk has been identified within a number of 
Jacobs module reports’ (such as Module 14: Delivery), however the consequences of that risk 
have not been fully appreciated from a carbon emissions perspective. In this case, the greater 
risks to project delivery such as the challenges of M25 along with the A4 tunnelling and M4 
widening increase the likelihood of indirect emissions from congestion and temporary road 
diversions. While we acknowledge it is difficult to quantify these emissions at this time, we feel 
they ought to have been considered in greater detail qualitatively within the assessment.  
 
Conclusion 
While the Commission recognises the greater impact of constructing Heathrow schemes, it would 
be expected that the difference in emissions between Gatwick and both Heathrow schemes 
would be much greater than currently represented had the Commission considered important off-
site emissions sources such as waste and transport. Due to the greater complexity of the 
Heathrow schemes, including the critical infrastructure to be replaced and the significant extent 
of known and unknown landfill on the Heathrow sites, Heathrow is at significant risk of 
encountering issues and delays to delivery. From this standpoint, it could be argued that the 
limited elements of the capital costs predicted to build Heathrow, which directly feed in to the 
carbon forecasts, have been significantly understated. On the other hand the Gatwick scheme is 
a relatively straightforward project and could be developed with little risk to delivery, thereby 
minimising unpredicted carbon emissions. We consider the Commission should re-assess the 
construction carbon impact of the schemes in greater detail, and include a quantitative 
assessment of waste and transport, while also providing a more detailed qualitative commentary 
of overall scheme performance. 
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3 OPERATIONAL CARBON EMISSIONS 
3.1 Surface Access 
In order to forecast emissions from non-aviation transport patterns the Commission highlighted 
the following objective: 
 

‘Where possible, the net change in carbon emissions from surface transport to/from the 
airport will be quantified. The relevant marginal emissions factors will be used. DfT will 
provide information on appropriate carbon emissions factors for High Speed Rail, classic 
rail and London Underground lines’ (Appraisal Framework, Page 82, Section 8.24). 

 
The Commission’s assessment of surface access carbon emissions finds that the increase in 
Gatwick’s surface access emissions compared to the baseline would be greater than both 
schemes at Heathrow. We are concerned however that the outputs from Jacobs surface access 
assessment which have fed into the carbon forecasts are not fully representative of an expanded 
Gatwick’s modal share, namely the second runway’s  rail transport capability, and thus Gatwick’s 
surface access emissions have been overstated. 
 
In previous technical work undertaken by the Commission, the distribution of surface access trips 
by air passengers to airports from different parts of the UK was based on observed CAA data, for 
both current and future years. Employee trips were also distributed using observed data. The 
same approach was used by Gatwick in its surface access assessment and strategy for a 
second runway. However, Jacobs, as part of their independent assessment presented as part of 
the Commission’s consultation, has undertaken a different approach as follows:  
 

• For Gatwick, Jacobs used a ‘trip distribution model based on changes in the Generalised 
Cost (GC) of travel between the airport and UK districts associated with proposed 
surface access enhancements’. 

• For the Heathrow schemes, it would appear that Jacobs intended to use the same 
approach as for Gatwick. However, owing to calibration issues, ‘it was decided to use the 
observed travel patterns for passengers from the 2012 CAA survey data and for 
employees the 2009 Heathrow Airport survey’. 

 
The Jacobs assessment has therefore applied a different approach for regional trip distribution to 
Gatwick when compared to Heathrow and, accordingly, meaningful comparison between surface 
access data presented for Gatwick and the two Heathrow schemes is not possible. Mode split 
assumptions by region as presented by Jacobs are provided in Table 1. 
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Gatwick currently has the highest rail mode share of any of the UK airports with over 37% of air 
passengers using rail to access the airport. Gatwick’s target is for rail mode share for passengers 
to grow to 44% by 2030 and 50% by 2040, with employee rail mode share to grow to 20% by 
2040. Jacobs recognise Gatwick’s strong rail position now and into the future and its analysis at 
2030 identifies a likely mode share of 43% for passengers and 20% for employees i.e. in line with 
Gatwick’s targets. 
 
With completion of Thameslink Key Output 2 in 2018 as well as when other planned 
improvements scheduled in CP6 are completed, Gatwick will have direct services to 175 stations, 
over 1,000 railway and London Underground stations with just one change, and will be served by 
a train into London every 2.5 minutes in the peak. Given this enhanced connectivity, the higher 
mode share for Gatwick for ‘Inner London’ and ‘Outer London’ when compared to Heathrow as 
shown in Table 1 is logical and reflects future service provision. 
 
For the ‘South East (not London)’, Heathrow is shown as having a higher rail mode share 
presumably driven by Crossrail, Western Rail Access and Southern Rail Access. The definition of 
‘South East (not London)’ is not specifically described in any of the surface access 
documentation and so cannot be confirmed.  
 
For ‘East Midlands’ (comparable rail mode shares between the airports) and ‘East of England’ 
(higher rail mode share for Heathrow), the enhanced connectivity of Gatwick seems to have been 
understated. This is in part due to the way Jacobs has applied its approach on distribution, which 
does not capture all areas that benefit from improved rail connections. With completion of the 
Thameslink Programme in 2018, passengers from the East Midlands will be able to change at 
Bedford or King’s Cross St Pancras and then on to Gatwick or travel direct from Peterborough. 
Passengers for Heathrow would need to change twice, at Kings Cross and at Paddington. By 
using one approach on trip distribution for Gatwick but existing travel patterns for Heathrow, 
there is potential that the disadvantage associated with multiple interchanges for Heathrow when 
compared to Gatwick has not been reflected. For ‘East of England’, Gatwick passengers will be 
able to use Crossrail and change at Farringdon so any advantage for Heathrow appears to be 
overstated.  
 

Table 1. Modal Splits for a New Runway at Gatwick and Heathrow 



 

Gatwick Airport Ltd  12 
Module 8 Carbon: Detailed Technical Report in Response to Airports Commission Consultation  
441978 
 

Similarly for the “North East” region, all rail services on East Coast Main Line travel through 
Peterborough and Kings Cross St Pancras both of which will be on the Thameslink corridor into 
Gatwick. It is unclear therefore how Heathrow’s rail accessibility can be better than that of 
Gatwick. Further down in Table 1, Gatwick has a higher rail mode share than Heathrow from 
“Scotland”. Presumably this relates to the East Coast Main Line connection and therefore it is 
surprising that “North East” region is also not higher than Heathrow being on the East Coast 
Main Line.  
 
The largest mode share difference between Gatwick and Heathrow is for the ‘North West’ region. 
Jacobs estimate that 85% of people from the North West travelling to Heathrow will use rail. This 
can only be driven by HS2 and the inclusion of the HS2 Spur to Heathrow in the Extended 
Baseline of the Commission’s assessment. It is noted that the Commission’s own consultant 
Jacobs state that ‘based on the evidence seen to date it is difficult to envisage the provision of a 
spur from HS2 to Heathrow will either have a material impact on passenger numbers at 
Heathrow or be a good use of scarce capacity on HS2 itself’. Despite this comment, the scheme 
is included in the Extended Baseline and this allows the Heathrow proposals to benefit from 
faster rail journey times and increased connectivity from areas like the ‘North West’. This is 
inconsistent with the Commission’s own findings and needs to be corrected in the Commission’s 
assessment. 
 
For ‘Yorkshire and the Humber’, it appears that there is also an HS2 effect although this is not 
explained anywhere in the surface access assessment provided by the Commission and Jacobs. 
The impact of HS2, whilst pronounced for the ‘North West’, appears to be lost when considering 
the ‘West Midlands’.  
 
The majority of future rail schemes assumed for Heathrow including Crossrail, Southern Rail 
Access and in particular Western Rail Access provide greater accessibility to Heathrow from the 
west..  
 
The trip distribution by rail as presented by the Commission and Jacobs appears to include 
counter-intuitive rail mode shares. This has been explained in summary above and in more detail 
as part of the surface access response to the Commission’s consultation as reported by Arup. 
Indeed, when looking at generalised journey time across the UK using the DfT’s PLANET South 
model, as shown in Figure 2, analysis indicates that Gatwick is more accessible by rail for the 
south, north and east, with Heathrow’s main catchment being to the west. 
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Source: Figure 12.3, p.208, GAL, A Second Runway for Gatwick, Appendix A6 Surface Access, 
May 2014 
 
In conclusion, when considering the data above, it is unclear how Gatwick can have higher 
carbon emissions per passenger than Heathrow given that it should have a higher rail mode 
share. However, the Jacobs analysis and approach is not transparent and so it is therefore 
difficult to identify specific metrics which may have skewed the analysis. Gatwick is forecast to 
have the higher public transport mode share and therefore is best for UK surface access 
emissions. 
 
We feel the Commission should undertake a more robust surface access assessment which 
would allow a more accurate representation of each schemes modal shares, thus allowing a 
clearer comparison of the benefits of the surface access strategies to be employed. If the 
Commission was to apply a more representative distribution of rail modal share, consistent with 
the high rail accessibility to Gatwick across the South East, East of England and East Midlands, 
emissions would be less than currently represented, as a greater proportion of journeys by 
private car would be reduced.  
 
The Commission has concluded in its respective Business Case and Sustainability Assessment 
Reports for each of the short listed schemes that the impact of a new runway (at either Gatwick 
or Heathrow) would reduce total UK surface access emissions as a result of passengers 
‘substituting’ into an expanded airport from another airport where surface access emissions 
would have been higher. This comparative carbon ‘saving’ as described by the Commission, has 
been credited with improving the ranking of each of the proposals from ‘highly adverse’ to 
‘adverse’. The use of the phrase ‘substituting’ is somewhat misleading as it implies that a new 
runway would displace passenger volumes from other airports, when in actuality the new runway 
would be primarily accommodating the increased flight demand on top of current baseline 

Figure 2. Relative Rail Journey Time between Gatwick and Heathrow (UK) 
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passenger capacities. A detailed methodology has not been provided which underpins these 
forecasts, therefore we believe that the Commission should review this conclusion.  
 
We have already noted that the Commission has appraised carbon performance based on the 
percentage increase of absolute carbon emissions, which are calculated over different baselines. 
Applying these methods to surface access emissions also leads to misleading and different 
conclusions. As Gatwick has a much lower starting baseline it is inevitable that Gatwick’s carbon 
emissions would rise at a greater percentage rate than Heathrow. The Commision should 
consider normalising carbon emissions by metrics such as carbon per passenger to allow a more 
accurate comparison of efficiency.  
 
It has also been observed within the Jacobs assessment report that an inconsistent use of scale 
intervals has been used to display the change in surface access emissions from the baseline to a 
new runway scenario. As can be seen in Figure 3.4 (Page no. 19), the scale for Gatwick’s carbon 
emissions begins at 50,000 tCO2, while the chart for Heathrow begins at 100,000 tCO2 (Figure 
4.4, Page 40). This inconsistency can obscure performance comparison when analysing the 
chart visually, as a steeper incline is witnessed for Gatwick which could imply weaker 
performance compared to Heathrow. The Commission should use consistent methods of 
statistical and graphical representation applied equitably throughout all assessment criterias.  
 
Conclusions 
We dispute the Commission’s surface access carbon assessment as the modal share forecasts 
used to calculate emissions are not representative of promoter submissions and fail to take into 
account the benefits of Gatwick’s rail transport, and thus we feel that Gatwick’s carbon emissions 
have been overstated. A more rigorous surface access assessment, including updated modal 
shares appraised on a carbon per passenger basis would allow better representation of the 
scheme proposals.   
 

3.2 Airport Operations 
Emissions from airside ground movements and airport operations have been extrapolated by 
Jacobs using current baseline data in accordance with the Appraisal Framework: 
 

‘These will be extrapolated from the airport’s current ground movements and operations 
data’ (Appraisal Framework, Page 82, Section 8.22). 
 

Jacobs forecast emissions from airport operational activities to rise compared to the baseline for 
each scheme, albeit at a declining rate of increase due to the decarbonisation of grid electricity. 
By prorataing reported activity data according to certain driving factors (passenger numbers, 
terminal floor area, and ATMs), a major limitation is inherent with Jacobs assessment in that it 
assumes these baseline relationships are maintained in future state scenarios, thus discrediting 
the potential of general efficiency improvements and the improvements associated with newly 
built infrastructure. Such building efficiency improvements and tightening energy regulations will 
likely continue to increase in stringency, which major organisations will be required to comply 
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with. Gatwick’s energy and utilities strategy as contained in its May 2014 Engineering Plans 
submission presents it’s exemplar low/zero carbon strategy where, as appears likely, the UK 
electricity network will not have been fully decarbonised at the time of initial operation. However 
the mitigation proposals submitted by scheme promoters have not been considered by the 
Commission in detail and as a result these aspects of Gatwick’s energy strategy within its 
Engineering Plans have not been accounted for in the assessment. We are disappointed that the 
importance of mitigation, as stated within the Appraisal Framework, has been overlooked. 
 
Elsewhere within Jacobs assessment, an error has been observed which has also been 
referenced within the Commission’s Sustainability Assessment document. As can be seen in 
Table 1, electricity emissions for Heathrow NW in 2050 are forecast to increase against the 
baseline by 19.7% (highlighted red), however this does not reflect the increase in passenger 
numbers (Assessment of Need forecasts) for this period (44.3%), unlike for Gatwick and 
Heathrow Hub. The stated figure for Heathrow NW’s increase in operational emissions (35%) is 
stated on Page 45 of Jacobs Carbon Assessment and also on Page 130 Section 12.10 of the 
Commission’s Business case and Sustainability Assessment document. By re-calculating 
Heathrow NW electricity emissions (seen in Table 2) in accordance with the AON passenger 
forecast increase (44.3%), the increase in total operational emissions from the baseline is 49.2%, 
considerably higher than currently reflected. Clearly the current figure stated in the Commission’s 
Sustainability Assessment grossly overstates the carbon efficiency improvement of the Heathrow 
NW scheme. The figure stating a 35% increase in Heathrow NW’s operational carbon emissions 
should be changed to 49.2% to reflect the correct and consistent calculation method as used for 
the other schemes. 
 
Table 2. Assessment of Need Input Forecasts Showing Incorrect Operational Carbon Emission 

Increase from Baseline for Heathrow NW 

 

Percentage Increase from Baseline to New Runway in 2050 

ATMs Fuel 
Emissions Pax Electricity 

Emissions 
Terminal 
Area (m2) 

Natural Gas 
Emissions 

Total 
Emissions 

GAL 66.7% 66.7% 49.0% 49.0% 92.8% 92.8% 75.1% 
HNW 59.9% 59.9% 44.3% 19.7% 49.5% 49.5% 35.0% 
HH 50.9% 50.9% 37.5% 37.5% 37.9% 37.9% 39.1% 

 
 
Table 3. Assessment of Need Input Forecasts Showing Corrected Operational Carbon 

Emission Increase from Baseline for Heathrow NW 

 

Percentage Increase from Baseline to New Runway in 2050 

ATMs Fuel 
Emissions Pax Electricity 

Emissions 
Terminal 
Area (m2) 

Natural Gas 
Emissions 

Total 
Emissions 

GAL 66.7% 66.7% 49.0% 49.0% 92.8% 92.8% 75.1% 
HNW 59.9% 59.9% 44.3% 44.3% 49.5% 49.5% 49.2% 
HH 50.9% 50.9% 37.5% 37.5% 37.9% 37.9% 39.1% 

 
Whilst the Commission’s methodology has been applied equitably throughout, attempting to 
compare carbon performance between schemes in terms of percentage increase gives 
misleading results. Using this method it is inevitable that Gatwick would increase emissions at a 
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greater rate compared to Heathrow, regardless of efficiency. This is because Gatwick would be 
expanding from a single runway airport compared to a much larger dual runway airport currently 
in operation at Heathrow. Taking on a similar number of passengers and ATMs for a new 
runway, Gatwick’s emissions would therefore clearly increase at a greater percentage rate. 
Rather than assessing the percentage increase between options, a more meaningful method that 
the Commission should explore is to measure the relative efficiency of airport operations in terms 
of carbon emissions per passenger. For on-site non-aviation emission sources, this method of 
assessment helps understand how the airport can accommdate its terminal passengers most 
efficiently. Table 3 displays carbon emissions per passenger for airport operations based on the 
Commission’s Assessment of Need input forecasts alongside Gatwick’s own May 2014 
forecasts, and shows that on this basis the Gatwick scheme would have a lower carbon impact 
than the Heathrow schemes for both baseline and development case scenarios, confirming that 
Gatwick is the most carbon efficient option. Had the Commission adopted Gatwick’s submitted 
Engineering Plans and 95 mppa passenger forecasts for the 2050 scenario, it’s operational 
emissions per passenger would be less than currently reflected by Jacobs, and significantly less 
than Jacobs forecast for both Heathrow schemes. 
 
Table 4. Airport Operational Carbon Emissions (Energy & Fuels) per Passenger for New 

Runway Schemes (2050) 

Scheme Total Emissions (tCO2) Passengers Emissions per pax 
(tCO2/pax) 

Gatwick's May 2014 forecasts (RSK) 
Gatwick 56,382 95,000,000 0.00059 
Jacobs AON November 2014 forecasts  
Gatwick 42,577 69,414,512 0.00061 
Heathrow NW 120,848 134,983,696 0.00090 
Heathrow Hub 112,662 128,614,152 0.00088 

 
It is important to note that Gatwick/RSK have calculated carbon emissions as tCO2e not tCO2 as 
per Jacobs forecasts. Using Defra emissions factors, CO2 is calculated to be 95% of total 
Greenhouse Gas emissions, with 5% from N2O and CH4. Therefore if converted to tCO2 for 
comparison purposes, we would expect Gatwick’s May 2014 forecasts to be 5% less than 
represented above. 
 
The Commission’s conclusions, by contrast, assume that the provision of all power and heat will 
be delivered by national electricity and gas infrastructure, which is further assumed to undergo a 
rapid transition to a ‘decarbonised state’. In the absence of formally confirmed or agreed 
projections and timelines of the anticipated reduction in carbon intensity of the national energy 
grids, we question the robustness of an assessment undertaken on this basis. By adopting this 
decarbonisation assumption, the Commission’s review has overlooked and therefore 
underestimated the anticipated scale of reductions in carbon emissions for the Gatwick scheme 
proposal. Had the Commission’s assessment taken into consideration the mitigation proposals 
submitted by the scheme promotors, the Gatwick option would perform even better than currently 
represented. 
 
Conclusion 
We are concerned that the Commission has appraised carbon performance of energy use based 
on the percentage increase of emissions over wholly different baselines, which gives potentially 
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misleading results. The Commission should appraise carbon emissions from energy based on 
scheme promoters submitted energy plans and compare performance using efficiency metrics 
such as carbon per passenger.  
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4 CONCLUSION 
In conclusion the Commission’s carbon assessment fails to properly distinguish between the 
merits of the three short listed schemes. Whilst the Commission’s detailed work demonstrates 
that Gatwick scheme performs better than the Heathrow schemes on construction and airport 
operations the magnitude of advantage has been understated.  
 
The Commission’s surface access assessment does not reflect the benefits of Gatwick over the 
Heathrow schemes in minimising emissions as it fails to account for Gatwick’s superior rail 
transport connectivity.  
 
The fact that no mitigation has been considered throughout Jacobs assessment is particularly 
significant for airport operational emissions as Gatwick’s engineering and utilities plans for an 
innovative low/zero carbon energy strategy have been overlooked.  
 
Most importantly, the Commission’s construction assessment has been over simplified and fails 
to take into account obvious material differences between the schemes and excludes key 
emissions sources such as waste and transport. Critically, the Heathrow schemes’ significantly 
greater construction carbon impact alone justifies a ‘Significantly Adverse’ performance ranking.  
 
The Commission should re-appraise these identified emission sources in greater detail, using 
more effective metrics such as carbon emissions per passenger to compare performance 
between options.  
 
Gatwick is the scheme that best supports the Appraisal Framework objective ‘to minimise carbon 
emissions in airport construction and operation’ and should accordingly be rated as performing 
better than the Heathrow options. 
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