[image: image1.jpg]


[image: image21.png]Sig

NE=TWORK





Final Report


CO2 Assessment of the Joint Local Transport Plan for the Greater Bristol Area 

[image: image22.png]Sig

NE=TWORK





Prepared for Joint Local Transport Plan Team

By

Sustainable Transport Solutions Ltd

CO2 Assessment of the Joint Local Transport Plan for the Greater Bristol Area
Final report

Prepared for: 
Joint Local Transport Plan Team

By


Sustainable Transport Solutions Ltd

Report Details:

	Report Type
	Final

	Report Reference:
	BCC LTP CO2 final report V3a 061005

	Report Version: 
	3a

	Date:
	6th October 2005


Quality Control:

	Author(s)
	Guy Hitchcock

	Quality Check
	Steve Bell

	Project Manager
	Guy Hitchcock

	Last Edited
	06/10/05

	This report has been prepared for Joint Local Transport Plan Team in accordance with the terms and conditions of appointment. Sustainable Transport Solutions Ltd cannot accept any responsibility for any use of or reliance on the contents of this report by any third party


Contact Details

Guy Hitchcock

Sustainable Transport Solutions Ltd

Crossways,

Hilltop Lane

Kilve,

Bridgwater

Somerset TA5 1SR

Tel: 01278 741205

Email: guy.hitchcock@sustainable-transport.net

www.sustainable -transport.net

Contents

21.
Introduction


32.
Methodology


32.1.
Study objectives


32.2.
Model approach


42.3.
Fleet and traffic data


52.4.
Emissions data


63.
Scenarios


63.1.
Base year scenario – 2004


73.2.
Do minimum scenario – 2011


73.3.
Do minimum plus JLTP investment - 2011


83.4.
Major Scheme scenario – 2011


93.5.
Major schemes and LTP scenario – 2011


93.6.
Sensitivity run on vehicle efficiency


114.
Results


114.1.
Change in traffic levels between scenarios


124.2.
Emission factor results


134.3.
Annual emissions results


154.4.
Emissions by model zone


164.5.
Emissions by mode


174.6.
Emissions by zone and mode


195.
Conclusions


195.1.
Key features of the results


205.2.
The national context


205.3.
Policy implications




1. Introduction

The four Councils of Bath & North East Somerset, Bristol City, North Somerset, and South Gloucestershire are producing a Joint Local Transport Plan (JLTP) for the Greater Bristol area.  The plan will encompass a wide range of transport initiatives over a 5-year period to 2011. 

Amid increasing concerns surrounding climate change and carbon dioxide emissions, of which road traffic is a rapidly growing source, the Councils in the Greater Bristol area wish to have a basic assessment of the impact of the JLTP on emissions of greenhouse gasses from transport activity in the area.

This report sets out the findings of a brief study to assess the impact of the JLTP on green house gases.  The assessment is carried out using a simple spreadsheet model with traffic data from the JLTP transport model and emissions data from the National Atmospheric Emissions Inventory (NAEI).  The model is used to assess a base year of 2004 and future scenarios for 2011 that account for investment through the JLTP and the related Major Scheme Bid.

Section 2 of the report sets out the methodology that was used for modelling the CO2 emissions.  Section 3 outlines each of the scenarios modelled and what assumptions have been made.  Section 4 sets out the emissions results for each scenario and compares them with the base year.  The final chapter draws some conclusions from these results.

2. Methodology

2.1. Study objectives

The aim of the study is to produce an estimate of carbon dioxide (CO2) emissions from transport activity in the Greater Bristol Area for the base year of 2004 and future scenarios for 2011 that account for investment through the JLTP and the related Major Scheme Bid.

The assessment was carried out using a simple spreadsheet model using as inputs the following data:

· Traffic activity – in terms of vehicle flows in Vehicle Kilometres (VKM) and vehicle speeds.

· Fleet data – in terms of the age and type of vehicles operating in Bristol.

· Standard emissions factors from the National Atmospheric Emissions Inventory.

2.2. Model approach

The model used is designed to provide a simple assessment of carbon emissions from transport activity in a city.  It requires inputs on traffic activity and fleet composition, and then calculates CO2, Carbon, CH4, N2O emissions and combined 'Global Warming potential’ (GWP).  

The city can be split into three zones or activity types to provide some disaggregation within the model.  In the current study the JLTP area has been zoned as:

· Zone 1 – Motorways and trunk roads

· Zone 2 – Urban and sub-urban roads

· Zone 3 – Rural roads

For each zone of the model an average vehicle speed is required along with an estimate of average 24hr vehicle kilometres (vkm) for cars & light goods vehicles (LGVs), Heavy Goods Vehicles (HGV's) and buses.  Data for the composition of vehicle fleet is required for the overall city area, rather than by zone.  This data consists of vehicle fuel type, size and age

The fleet composition data and the average speed for each zone are used to estimate an average emission factor, in g/vkm, for each of the vehicle categories using the NAEI emissions data.  This average emissions factor is multiplied by the estimated vkm for each vehicle category and zone to get the total daily emissions per zone and vehicle category.  These daily totals are scaled to give annual emission estimates, using an annual scale factor of 360 based on local ATC data.  These emission results are expressed as:

· CO2 - tonnes per day and '000 tonnes per year

· carbon - tonnes per day and '000 tonnes per year

· CH4 - kg per day and tonnes per year

· N2O - kg per day and tonnes per year

· total GWP - tonnes carbon per day and '000 tonnes carbon per year.

The model is run for the base year in 2004, and for each of the scenarios for 2011.  

2.3. Fleet and traffic data

Traffic data is required for the model in terms of average vehicle speeds and VKM for cars & LGV’s, HGVs and buses.  In this case the traffic data is largely derived from the Bristol Area Transport Study 2 (BATS2) model.  This is a detailed network model that provides average speed and vehicle flows for each link.  This data was aggregated using the link index (which defines the link as a road type) to each of the 3 zones in the model.  In addition data from SATURN models for Bath and North East Somerset, and North Somerset have complemented the BATS2 data, to get as full a picture as possible of traffic flows in the JLTP area.  

The fleet data in the model is based on 7 basic categories: petrol cars, diesel cars, petrol LGVs, diesel LGVs, rigid HGV, artic HGVs and buses.  Within each of these categories there are the following sub categories:

Table 1 – Vehicle categories used in the model

	Basic fleet category
	Size split
	Age/Euro split

	Petrol Cars
	<1.4L, 1.4-2.0l, >2.0l
	Pre Euro I, Euro I, Euro II, Euro III, Euro IV

	Diesel Cars
	<2.0L, >2.0L,
	Pre-Euro I, Euro I, Euro II, Euro III, Euro III + particulate trap, Euro IV, Euro IV + particulate trap

	Petrol LGVs
	1 size
	Pre-Euro I, Euro, Euro II, Euro III, Euro IV

	Diesel LGVs
	1 size
	Pre-Euro I, Euro I Euro II, Euro III, Euro IV

	Rigid HGVs
	1 size
	Pre 1988, 1988-1993,  Euro I, Euro II, Euro III, Euro IV

	Articulated HGVs
	1 size
	Pre 1988, 1988-1993,  Euro I, Euro II, Euro III, Euro IV

	Buses
	1 size
	Pre 1988, 1988-1993,  Euro I, Euro II, Euro III, Euro IV


The fleet data is derived largely from DVLA data for the Bristol area and predictions for the national fleet used by the NAEI.

Details of the data and assumptions used in the base year model run and each of the scenarios is detailed in section 3.

2.4. Emissions data

The model calculates emissions of CO2, carbon, CH4, and N2O.  In addition the CH4 and N2O data is combined with the carbon data using global warming potential factors to give a total GWP in tonnes of carbon equivalent.  The emissions data used in the model are all taken from the latest National Atmospheric Emissions Inventory (NAEI) information produced by NETCEN in 2003.  

Emission factors for CO2 are for 'ultimate CO2', referring to all the carbon in the fuel emitted at the tailpipe as CO2, CO, unburned hydrocarbons and particulate matter that ultimately have the potential in forming CO2. These factors are therefore based on vehicle fuel consumption, which is calculated as a function of speed, for each vehicle category. Units of emission factors calculated from these functions are given as both g CO2/km and as g C/km.  

In the NAEI data set fuel consumption factors and hence CO2 and carbon factors are only given up to Euro II classification, that is for vehicles registered up to the year 2000.  In general there is little evidence of change in fuel consumption with Euro standards, and no regulations to improve fuel consumption except for a voluntary agreement with manufactures.  Therefore in the absence of other data the standard model assumes fuel consumption will remain unchanged for vehicles newer than those registered in 2000.  

The data available on CH4 and N20 is quite limited so the emission factors available from the NAEI are not speed dependent, have less disaggregation between vehicle classes and are only available up to Euro II vehicles.  However, it allows a simple estimate of the likely emissions of CH4 and N20 from the vehicle stock.

Since different greenhouse gases have different global warming effects a simple way of combining them has been developed called the ‘Global Warming Potential’ (GWP).  The GWP for CO2  is 1 and all other greenhouse are expressed relative to this.  For example the GWP of CH4 is 21 i.e. it has 21 times more impact that CO2.  This approach has been used to combine the total GWP for the emissions estimated in the model (CO2, CH4, and N2O) in tonnes of carbon equivalent.

3. Scenarios

The model has been run for 5 basic scenarios: a base year in 2004 and 4 future scenarios for 2011 the end year of the JLTP.  The future scenarios are:

1) Do-minimum scenario

2) Do-minimum plus spending from the JLTP

3) Do-minimum plus the Major Scheme Bid.

4) Do minimum plus the Major Scheme bid and wider JLTP spending. 

In addition a sensitivity scenario has been run looking at the effects of improvements in vehicle fuel efficiency.

The assumptions used for setting up the model for each of these scenarios are described below.

3.1. Base year scenario – 2004

The base year scenario is for 2004 and is a reflection of current traffic activity and fleet characteristics.  This model run provides the base against which future changes are measured.

Traffic data

The traffic data is taken from the BATS2 model that has been used to assess the impact of a Joint Major Scheme Bid (JMSB) for a Greater Bristol Bus Network.  This model provides detailed data for the Bristol and South Gloucestershire area and some data for North Somerset and BANES.  These data were supplemented by data from SATURN models for the BANES and North Somerset areas to give a full representation of the JLTP area.

The BATS2 data and the supplementary SATURN data were provided for the 2004 base year giving average vehicles speeds and vkms for cars, HGV’s and buses for each of the model zones.  These data are provided for the AM peak and a scale factor of 13.604, based on central Bristol cordon count data for 2005, is used to scale up the data to provide 24hr flows.

Fleet data

The basic fleet splits between cars, LGV’s, Rigid HGVs, articulated HGV’s and buses were derived from central Bristol cordon count data for 2005.  This provided an estimated split of the vkm’s between cars and LGV’s, and the split between rigid and articulated HGV’s.

Data on car fuel type (petrol/diesel), engine size and age (relating to Euro standards) were derived from DVLA data for all BS postcodes for 2004.  Age data for LGV’s. HGV’s and buses were taken for an Automatic Number Plate Recognition (ANPR) survey in 2004.

3.2. Do minimum scenario – 2011

The do minimum scenario is the base case for 2011 and is essentially business as usual.  It assumes some ongoing and planned highway improvements and maintenance but not the full investment through the forthcoming JLTP or the major scheme bid.  

Traffic data

The BATS2 model, supplemented by the BANES and North Somerset models, provides model forecasts for traffic activity for this scenario.  Again this provided average speed and vkm data.

Fleet data

The basic fleet split in terms of cars, LGVs, rigid HGV’s, artic HGVs and buses is assumed to remain unchanged from the 2004 base, which is consistent with NAEI fleet composition forecasts.  The petrol/diesel split for cars and LGV’s is based on the NAEI fleet estimates for 2011, but reflects a slightly higher penetration of diesel cars that was seen in the 2004 DVLA data for Bristol relative to the NAEI 2004 national estimates.  Overall the proportion of diesel vehicles in the fleet is expected to increase from 19% in 2004 to 21% in 2011.

The engine size split for cars, again consistent with NAEI fleet predictions, is assumed unchanged between 2004 and 2011.  The age split for all vehicle types is taken directly from the NAEI national fleet data for 2011, in the absence of any local data.

3.3. Do minimum plus JLTP investment - 2011

This scenario tries to estimate the impact of the JLTP with respect to business as usual.  There is no specific modelled data for this scenario so some simple assumptions were taken and are described below.

Traffic data

The traffic data is based on that provided for the do minimum scenario from the BATS2 model, but adjusted to reflect wider JLTP spending.  The estimated spending through the JLTP is set out below:

Table 2 Estimated JLTP spending

	Plan element
	Estimated spend in £million

	
	Year 1
	Years 2-5
	Total

	Bus and rail infrastructure
	3.9
	9.8
	13.7

	Park & Ride
	1.1
	3.2
	4.3

	Traffic management
	1.1
	5.6
	6.7

	Walking & Cycling
	1.6
	12.1
	13.7

	Safety & travel plans
	3.15
	16.3
	19.45

	Other (inc car clubs)
	1.25
	5.05
	6.3


The following simple assumptions were made on how this spending would affect traffic levels:

· Year 1 spending is already committed and accounted for in the do minimum scenario

· 50% of the remaining spending on walking & cycling, safety & travel plans and other could be considered spending on soft measures.

· This spending would reduce traffic levels in 2011 at a rate of 1vkm for each 1.5p spent (based on DfT Smart choices report, 2004).

· Spending on bus & rail, park & ride and traffic management would help lock these reductions in and manage traffic growth at current levels.

Based on these assumptions traffic levels would be reduced by 1.115 million vkm per year compared to the do minimum scenario by 2011.  It is further assumed that these savings are all in relation to cars and vans, and are split between the zones as follows: 50% from urban areas and 25% each from motorways and rural roads.

Fleet data

This is assumed to be unaffected by the JLTP and so is the same as the do minimum scenario for 2011.

3.4. Major Scheme scenario – 2011

Alongside the main JLTP a major scheme bid is being submitted to DfT.  This bid is for an enhanced bus network in Greater Bristol. This scenario considers the effect of this package in relation to the business as usual scenario.

Traffic data

This scenario was specifically modelled within the BATS2 model and the Saturn models from North Somerset and BANES.  The traffic data from these model runs has been used to provide the average speed and vkm’s data for each of the model zones.

Fleet data

This is assumed to be unaffected by the major scheme bid and so is the same as the do minimum scenario for 2011.

3.5. Major schemes and LTP scenario – 2011

This scenario considers the impact of the JLTP investment and the major scheme bid together.

Traffic data

The basic traffic data for this scenario is taken from the BATS2 model run for the major scheme bid and adjusted to reflect the impact of the JLTP.  The impact of the JLTP has been considered in the same way as its impact on the do minimum scenario.  

However, with the major scheme bid £8 million of the JLTP spending on bus, P&R and traffic management is freed up to speed on safety, travel plans, etc.  Half of this additional money has been considered as direct spending on soft measures and has been added to the existing spending on soft measures to estimate the mileage reduction from implementing the JLTP.  

Therefore in this case the JLTP spending is estimated to generate a reduction in vkm of 1.382 million per year by 2011. This reduction is again spread across the vehicle km’s for cars and vans, with 50% of the reduction being taken from urban traffic and the remaining split between motorway and rural traffic.

Fleet data

This is assumed to be unaffected by the major scheme bid or JLTP and so is the same as the do minimum scenario for 2011.

3.6. Sensitivity run on vehicle efficiency

As described above the emissions data assumes no improvement in vehicle efficiency from 2000 onwards.  Although this may be the case, as little improvement in fuel efficiency has occurred in the previous decade, there are policies in place to try and improve this.  In particular is the EU voluntary agreement with motor manufactures to hit a target of average CO2 emissions from new cars of 140g/km (current levels are about 170g/km).

This scenario tries to model the effect of improvements in vehicle fuel efficiency and a shift to more efficient cars.  This will allow a comparison to be made of the impacts of national policies on vehicles in relation to local transport policies.

Traffic data

This sensitivity run is being carried out with respect to the major scheme and JLTP scenario.  Therefore the traffic data used is the same as for this scenario.

Fleet data

The basic fleet data used is the same as for the all of the other 2011 scenarios with the two following assumptions:

· a shift to smaller engine cars;

· a general 1% improvement per year in fuel consumption across the vehicle fleet from 2000.

The shift to smaller cars represents consumers trying to buy more fuel-efficient vehicles.  The assumptions made are set out below:

Table 3 Engine size assumptions for sensitivity scenario

	Petrol Cars
	Diesel cars

	Engine
	Base 2011
	Change
	Engine
	Base 2011
	Change

	<1.4l
	43.5%
	60%
	<2.0l
	79%
	90%

	1.4-2.0l
	47.5%
	35%
	>2.0l
	21%
	10%

	>2.0l
	9.0%
	5%
	
	
	


The 1% a year improvement in fuel consumption is in line with the EU voluntary agreement targets.  It is applied with respect to vehicle Euro standard and as a percent improvement over a Euro II vehicle.  The percent improvements are then as follows:  Euro III 2%, Euro IV 5%, Euro IV plus 8%.   These improvements have been applied to all vehicle categories.

4. Results

The results of the model runs are set out in the sections below.  Section 4.1 compares the traffic levels for each scenario, as these are a major determinant of the CO2 results.  Section 4.2 looks at the average emission factors generated for the vehicle fleets in 2004, 2011 and the vehicle efficiency improvements for 2011.  Sections 4.3 to 4.6 provide the total emission results from the model runs and the changes between the base year in 2004 and the 2011 scenarios.

4.1. Change in traffic levels between scenarios

There were 4 traffic scenarios generated for 2011:

1) DoMin2011 – the do minimum or business-as-usual scenario for 2011

2) DoMinPlus – the do minimum plus the estimated effects of the JLTP.

3) DoSom2011 – the major scheme bid effects on traffic by 2011

4) DoSomPlus – the major scheme and the JLTP

Tables 4 and 5 show the percentage change in traffic flows (vkm) throughout the study area, compared to the 2004 base for each of these scenarios.  This shows that without the JLTP traffic levels are expected to increase by 24% by 2011.  The effect of the JLTP and major scheme bid may be to reduce the increase to only 8%.

Table 4 Changes in traffic flows by zone
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Table 5 change in traffic flows by mode
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The highest levels of traffic growth are expected in the rural areas at between 14% and 37%, with growth in the urban areas only being a little lower.  Motorway traffic is expected to grow at a considerably lower rate at between only 1% and 9%. 

HGV and bus traffic have a constant level of growth across all scenarios of 12%, which is about the national average.  All the JLTP and major bid schemes really only affect car traffic, which is predicted to grow between 8% and 25%.  

4.2. Emission factor results

The average emission factors generated in the model depend on the vehicle fleet and the average speed of the traffic.  There are three basic vehicle fleets used in the modelling work: the fleet for 2004, a fleet used for all the 2011 scenarios and a additional 2011 fleet with assumed efficiency improvements.  The average emissions factors for each of these fleets are shown in table 6, with the relative change to the 2004 base shown in table 7.

Table 6 Average fleet emissions factors in g/km
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Table7 Changes in average fleet emission factors
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These results show a difference between motorway and trunk road traffic, and urban and rural traffic.  Motorway traffic shows reducing emissions, whilst other traffic shows emissions are largely unchanged or even increasing.  This difference is due mostly to the effect of changes in speed on the emissions factors.  In all cases speeds are reduced but for motorway traffic this has the effect of reducing emissions, whereas for urban and rural traffic it increase emissions.  This is demonstrated by the speed emission curves in Figure 1.  This shows that in the area of the graph relating to urban and rural speeds a reduction in speed will increase emissions, whereas at motorway speeds a reduction in speeds will reduce emissions.

The more efficient fleet scenario for 2011 does reduce emission factors but not by as much as you might think.  The emission factors for cars are reduced by about 10%.  In urban and rural areas emission factors for LGV’s, HGV’s and buses are much less affected, being reduced by only 0%-5%.  Although on motorways the emission factors for heavier vehicles are again reduced by about 10%.

Figure 1 Speed-emission curve for Euro1 car CO2 emissions

[image: image6.emf]Co2 speed-emissions curve 

0

50

100

150

200

250

300

350

1520253035404550556065707580859095100105110115

Speed, kph

CO2, g/km

Petrol  car

Diesel car

Mway

Rural

Urban


4.3. Annual emissions results

The total CO2 emissions for the base year in 2004 are estimated at 2.25 million tonnes, which rises to between 2.29 and 2.67 million tonnes in 2011.  This is shown in figure 2.
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In terms of a relative change from the base year these results translate as:

· an 18% increase for the do minimum and do something (major scheme bid) scenarios for 2011;

· a 10% increase with the LTP in included in the scenario;

· an 8% increase with the LTP and major scheme bid;

· and a 2% increase with the LTP, major scheme and more efficient fleet in 2011.

These increases in emissions relate closely to changes in traffic levels, being slightly less than the percentage increase in traffic.  If no new measures, other than existing and ongoing work, are put in place there will be a significant growth in CO2 emissions.  However, with the full LTP, major scheme bid and the efficiency improvements in the vehicle fleet emissions may be restrained to about their 2004 level.

Combining the emissions of CH4 and N2O to the CO2 results gives the total ‘global warming potential’ (GWP) shown in figure 3, expressed as tonnes of carbon equivalent. The GWP increases from 643,000 tonnes in 2004 to between 655,000 and 762,000 tonnes in 2011.  The overall picture is similar to that for CO2 emissions with the change in emissions from 2004 to 2011 increasing by between 2% and 19%.  The contribution from the CH4 and N2O is relatively small at about 5%.
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4.4. Emissions by model zone

The emissions from the different zones in the model are shown in figures 4 and 5.  From this it can be seen that the greatest proportion of CO2 emissions come from motorway and trunk road traffic.  Throughout the scenarios the proportions of emissions from each zone remain roughly the same: motorway and trunk roads – 55%, urban and suburban roads – 30%, rural roads – 15%.
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[image: image10.emf]Figure 5 Change in CO2 Emissions by Zone
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Although the proportion of emissions from motorway and trunk road traffic is the highest, they are not expected to grow greatly.  In fact with the full JLTP and major scheme bid along with efficiency improvements there may be a 5% reduction in CO2 emissions from motorway and trunk road traffic.  Conversely emissions from urban and rural traffic are expected to grow significantly by between 11% and 34%.  

4.5. Emissions by mode

The CO2 emissions by mode are shown in figure 6 below, with the relative change from 2004 shown in figure 7.  Cars and vans are the biggest contributor to emissions accounting for about 62% of emissions.  HGV’s are also a significant contributor, perhaps larger than expected, accounting for 37% of emissions.  Bus emissions relate to only around 1% of the total. These proportions are roughly the same in all scenarios.  

[image: image11.emf]Figure 6 CO2 Emissions by mode
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The relative change in emissions by mode, between the different scenarios, follows roughly the same pattern as the change in mileage.  Emissions from cars increases by about 25% with the do minimum scenario, dropping to an increase of only 6% with the LTP and major scheme measures.  Assuming efficiency improvements in the vehicle fleet car emissions are stabilised at the 2004 level.  The emissions from Buses and HGVs increase by about 12% in line with the modelled traffic increase.  The effect of vehicle efficiency improvements is to reduce this to about 6%.  
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4.6. Emissions by zone and mode

Table 8 below shows the proportion of emissions generated from each mode and zone, for each of the scenarios.  This shows that the largest contributors to emissions are cars and HGV’s on trunk roads and motorways, and cars in urban areas.  Between them these three categories of traffic account for about 80% of transport CO2 emissions. 

Figure 8 Proportion of total emissions by mode and zone for each scenario

[image: image13.wmf]2004

DoMin

DoMIn+LTP

DoSom

DoSom+LTP

DoSom Eff

Car/LGV

29.9%

26.8%

26.9%

26.8%

26.9%

26.9%

HGV

28.9%

25.6%

27.5%

25.7%

28.1%

28.4%

Bus

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Car/LGV

22.3%

26.2%

24.3%

26.0%

23.6%

23.4%

HGV

4.0%

4.5%

4.9%

4.5%

4.9%

5.0%

Bus

0.7%

0.7%

0.7%

0.7%

0.7%

0.7%

Car/LGV

11.1%

12.9%

12.1%

12.9%

11.9%

11.8%

HGV

3.1%

3.3%

3.6%

3.4%
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0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

Total

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

All Roads

Motorway and trunk roads

Urban and sub-urban roads

Rural roads


Table 9 below shows the relative change in emissions from the base year in 2004 for each future scenario by zone and mode.  This shows that although CO2 emissions from traffic on the motorway and trunk road network account for the greatest proportion of emissions they will change little under all scenarios, and may reduce by some 10% if assumed vehicle efficiency improvements occur.  The greatest increase in emissions is on the urban, suburban and rural roads.  In these areas although cars and vans will remain the major contributor to emissions, HGV emissions are significant and likely to grow.  

Table 8 Change in emissions by zone and mode
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5. Conclusions

The modelling suggests that there is likely to be an increase in CO2 emissions from traffic in the Greater Bristol area between 2004 and 2011.  In relation to the future scenarios for 2011 this can be summarised as:

· Business-as-usual with no more investment except that which is currently ongoing will see increases in CO2 emissions of 18%;

· A robust implementation of the draft JLTP may reduce this to 10%;

· With the JLTP plus the major scheme bid the increase may drop to 8%;

· If efficiency improvements occur within the vehicle fleet this increase may drop to only about 2%.

This suggests that the current measures in the JLTP will restrict growth in CO2 emissions to around 10%, and if efficiency improvements in the vehicle fleet can be stimulated then CO2 emissions from traffic may be stabilised.  

5.1. Key features of the results

The following key points can be drawn out from the results:

· Traffic levels are a key determinant of CO2 levels, with the increases in CO2 largely matching the increases in traffic levels.

· About a 10% reduction in the expected growth in CO2 emissions may be achieved through the robust implementation of the JLTP and major scheme bid.  Improvements in vehicle efficiency may reduce emissions by a further 6%.   

· Motorway and trunk road traffic is the major source of CO2 emissions from traffic accounting for about 55% of the total, but this is not expected to grow over the period to 2011.  Urban emissions account for about 30% and rural emissions 15% of the total.  However, both urban and rural emissions are set to increase.

· In terms of mode, cars and light vans produce the highest amount of emissions at around 62% of the total. HGV’s contribute about 37% of the total, which on trunk roads and motorways increases to 50%.

· Overall the largest contributors to CO2 emissions from traffic are cars and HGV’s on trunk roads and motorways, and cars on urban roads, which between them account for 80% of the emissions.

· The effect of the JLTP and major scheme bid will be largely on cars.  This will help to keep increases in CO2 emissions from cars to between 6% and 10%.   The JLTP is currently estimated to have little effect on HGV traffic and so emissions from HGV’s are expected to grow by about 16%

5.2. The national context

A target of a 20% reduction in CO2 emissions by 2010 compared to 1990 levels has been set by National Government.  Currently the expected outcome by 2010 is only a 14% reduction, hence the ongoing review of the climate change programme aimed at finding additional savings to hit the target.  In relation to transport the current predictions are expecting an increase in CO2 emissions from transport of 2% between 2005 and 2010.  The estimates for CO2 emissions from traffic in Bristol are inline with this national figure if the JLTP and major scheme measures are as effective as expected and vehicle efficiency improvements are assumed.

With regards traffic growth the national estimates are for a 15% increase overall between 2005 and 2010.  Within this car traffic is expected to grow at about this level and HGV traffic to grow at about half this level.  The predictions of traffic levels in Bristol are roughly consistent with this when the JLTP measures are implemented.  

5.3. Policy implications

The effect of the current Joint Local Transport Plan for the Greater Bristol area is likely to keep increases in CO2 emissions to between 2% and 10%, which is roughly consistent with the national predictions.  However, if cuts in CO2 emissions are required in the period to 2011 and beyond, for example in line with the aspirations of the Bristol’s Community Strategy for a 60% cut in emissions by 2050, further transport measures will be required.

In targeting further measures it is probably best to look at cars and vans, as they are the greatest contributor to CO2 emissions, and are increasing in urban and rural areas.  This suggests that there is potential for demand management measures, in relation to car traffic, to play an important role in urban areas.  Such measures could include urban road pricing, access control and low emission zones.

However, there is also a significant challenge with regards emissions from motorway and trunk road traffic.  This is a problem for both car and HGV traffic, which contribute about 50% each to emissions from motorways and trunk roads.  Tackling this issue is likely to require partnership working at the regional and national level, for example working with the Highways Agency and the Regional Transport Strategy.  This is also an area, particularly HGV traffic, which is probably under represented in the JLTP.

Vehicle efficiency improvements also have an important role to play, the results suggest they may be capable of achieving 40% of reductions in emissions with respect to future scenarios.  Although it is National Government’s role to drive these improvements with industry, the local authorities should be supporting Government action in this area by helping to promote consumer choice of more efficient vehicles.

Finally it is recommended that a CO2 target is set within the JLTP, which can be monitored on a regular basis.  Based on the predictions from this study and the measures in the current JLTP, a target of restricting growth in CO2 emissions from transport to between 2%-5% may be reasonable.  In the longer term a more challenging target will be needed if CO2 emissions from transport are to be reduced in order to contribute to an overall CO2 reduction target in 2050of 60%.

Annex 1 Tabulated emission results
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Do minimum scenario for 2011
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Do minimum plus JLTP for 2011
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Do something (Major scheme bid) scenario for 2011
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Total 24217 13352 7719]  45326] eris| 4821 2779] 163 1g)
% 53 42%] 2554%| _17.05%| 10000%
N20 Emissions per day (kg) Emissions per year (tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1__Zone2 Zone 3 _[Total [Zone 1 _zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720% 34679 5330] 1o46r|  6024| 1246| 12179 bbda| 31293
el car 18.12% 21.04] 20 55| 1122 5251 757 740 4ol 1901
Petrol LGV 147% 10.23 10.00 5.4 25 59| 5p8|  360[ 198 925
Diesel LGV 1321% 26.07] 25 47] 1350 65 44] 538 97| 500 235
[Total 403 61 38431 21525] i0iat7| 14530 14195] 77.49] 36474
% 6.23%) 96.55%|  9571%|  9199%
HGVs 64.43] 1177 5.3 6556 2300] 424] 37| a0
% 13.77% 288%|  4l6%|  777%
Buses 0.03 232 0,25 262) 001 084 010 084
% 001% 057%]  D12%  024%
Total 46807 40840[ 22489 110136] 16BA1| 14702 8096 39649
% 12 50%) 57.08%| _2042%| 10000%
Total Global Warming Potential in tonnes of carbon equivalent
Emissions per day (tonnes) Emissions per year (000" tonnes)
Vehicle cateqory [Fleetsplit_[% [Zone 1__zone2 Zone 3 _[Total [Zone 1 _Zone2 [Zone3 [Total
Cars/LGVs Petrol Car 1B12%] 37092 S016]  16316| ©1424] 13353 12966 6594] 32913
Diesel car 147% 69 55| 67.33) 4307 2025 3235 stas[ 1550 799
Petrol LGV 1321% 1169 1166 575 25 12 421 a20[ 207 10dg
000%| __102.15] 55 05| 4637] 24760]  3e77| 3567| 1669] 8913
57451 55805 27835 141121] 2066| 20097] 10021 0804
% 52.29%) B4.06%|  79.85%|  66.03%
HGVs 524,13 22| 6670] 60505 fombo| 3320] 2473] 24662
% 47.70%) 1369%|  19.71%| 32 44%)
Buses 0.15) 1367 152 1557 006 492 085 553
% 0.02% 206%|  DM%  073%
Total 1098 91 664 14] 34857 211163] 39561 23909] 12549 76019
7| 52.04% 31.45%|  16.51%| 100.00%





Do something plus JLTP scenario

[image: image19.png]Carbon dioxdie

Emissions per day (tonnes)

Emissions per year (000's tonnes)

Vehicle cateqory [Fleetsplit % [Zone 1 zone2 [Zone 3 _[Total [Zone 1 _[Zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720%| 114773 100875  51643] 267491 41318 36315 19664] 96297
Diesel car 18.12%] 29608 26060] 13042  Go710] 10659 9382|469 24736
Petrol LGV 147% 36 33 52.9] 1634 6560  1308] 1105] 56| 3062
1321%] 33607 29515]  13998] 77123 12099 0627|5039 27764
161622  150748]  B0517| 421885 65384] 57509 269,88 1518.78
% 48.57%) B065%|  76.01%|  6244%
HGVs 1699 31 53404] 24863 245197] G6375| 12025 6951 89350
% 51.11%) 16.86%|  23.47%| 36 74%)
Buses 064 45.30) 5.49 55 43] 023 1775 193] 1995
% 0.02% 249%|  D52%|  082%
Total S716.16]  198080] 105829] 675625 1337.82] 71309 38134] 243225
% 55 00%) 25.32%| _1566%| 10000%
Carbon Emissions per day (tonnes) Emissions per year (000's tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 zone2 [Zone 3 _[Total [Zone 1 _Zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720%| 31299 27507 141a7]  72940] 11267| 9902 5089 26058
el car 18.12% 6074] 71.05) 56| 1736|2907 2565 1280 6745
Petrol LGV 147% 591 595 1.45) 25 34] 557 323  ie0|  sd0
Diesel LGV 1321% 51.64] 60 49| 3617 2i050] 3299] 2898] 137al 7571
[Total 495 25| 43560] 21955 1is040] 17829 16682] 79.04] 414ts
% 8.57%) B0E5%|  76.01%|  6244%
HGVs 51791 51.09) 6760]  b7b79| foeds| 3279 2ad1| 24364
% B111%) 16.686%|  2347%|  3674%)
Buses 0.17] 13.44 150 1511 006 464|084 544
% 0.02% 249%|  DB2%|  082%
Total 101333 540 15[ 28365 1o4231] Gb4cn| 19445 10399 @63z
% 55 00%) 25.32%| _1566%| 10000%
Methane Emissions per day (kg) Emissions per year (tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 Zone2 Zone 3 [Total [Zone 1 _zone2 [Zone3 [Total
Cars/LGVs Petrol Car 67 20%) 7662 67.79) S7B4|  10204]  7758| 2440] 1355 6559
el car 18.12% 565 654 474 PZEz] 547 smr[ 171 825
Petrol LGV 147% 467 413 2.30) 1110 166 149] 0ga| 400
Diesel LGV 1321% 703 622 5.46) 1671 283 24 124 b
[Total 57.97] 6 69| 613 23278] 327 3121 1733 eaan)
% 1.99%) 7455%|  7040%|  5569%
HGVs 13531 2471 1966] 17068 4671] 890|708 64w
% 57.99%) 2126%| _ 28.75%|  4299%
Buses 0.0 457 055 551 002 175 0ot 156
% 0.03% 119%|  D85%|  132%
Total 233 34] 11627 6637] 41707] oa00] 4l@e| 2a6l] 15047
% 55 83%) 2782%| _16.36%| 10000%
N20 Emissions per day (kg) Emissions per year (tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 zone2 Zone 3 [Total [Zone 1 _zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720%| 31765 6105] 16605  75476] 11438 10118 5b18| 27171
Diesel car 18.12% 1950 17.07 5.45) 5 5] 695 615|541 1651
Petrol LGV 147% 5.39 631 451 22 30| 538 298] 1es| 803
1321% 2591 21.15) T1.75 56 52| 661 762 423 2045
570.25] 50755 18169 67973 13329 11793 6548 31670
% 65 17%) 9583%|  9497%|  9009%
HGVs 64.43] 1177 5.3 6556 2300] 424] 337 a0
% 14.62% 544%|  469%|  604%
Buses 0.0 232 025 262) 001 084 010 084
% 001% 068%|  014%|  027%
Total 13471 S4168] 19153 o7 9y| 1s6A0| 12300 bB9s| 348 ds
% 14.91%) 35.30%| _ 19.79%| 10000%
Total Global Warming Potential in tonnes of carbon equivalent
Emissions per day (tonnes) Emissions per year (000" tonnes)
Vehicle cateqory [Fleetsplit_[% [Zone 1 zone2 [Zone 3 _[Total [Zone 1 [Zone2 [Zone3 [Total
Cars/LGVs Petrol Car 1B12%| 34026 29573 16478  79425] 12249 10772 5572 28699
iesel car 147% 62.42] 7255] 3639] 19137] 2967 2612] 1310] 689
Petrol LGV 1321% 1073 5.70) 456 2 29| 586 349] 175 90
Diesel LGV 0.00% 55.70) 62 32| 3518]  21500] 3373 2983 1aM1] 7747
[Total 527 11 46375 23521 122611] 189.76] 1e697] BAG7| 44140
% 50 13%) B141%]  77.01%]  6364%
HGVs 52413 22| 6670] 60505 fombo| 3320] 2473] 24662
% 3.85%) 16.19%|  22.49%| 35 56%)
Buses 0.15) 1367 152 1557 006 492 085 553
% 0.02% 240%| _ DB0%|  080%
Total 1051.42 56968 30543 192653] a70A1| 20500] 10996 693fH
% 54.53%) 2557%| _15685%| 10000%





Do something plus JLTP and fleet efficiency improvements

[image: image20.png]Carbon dioxdie

Emissions per day (tonnes)

Emissions per year (000's tonnes)

Vehicle cateqory [Fleetsplit % [Zone 1 zone2 [Zone 3 _[Total [Zone 1 _[Zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720%| _1071.39) 50880]  4B015| 248033] 38570 33437] 17285 89297
el car 18.12%| 28158 24433 12280 e4sE3| 10137 6796] 44.25] 233sp
Petrol LGV 147% 54.94] 51.67] 1571 6232 1258 1140]  566| 2964
Diesel LGV 1321%] 32347 26411 13473] 74230] 11645| 10228 4Bs0| 26723
[Total 71139  146691] 75349 395378] 61610] 5301 27126] 142336
% 46 56%) 6032%|  7572%|  6211%
HGVs 180525 51750] 23632 235006| 64983 11430 8507 84926
% 51.33%) 1713% | 2375%|  37.06%)
Buses 061 47 30| 527 53 15) 022 1705 o0 1914
% 0.02% 255%|  D53%|  084%
Total 351725] 185370  ©9507| 6obb02| 120621] 66733 35823] 209177
% 55 25%) 25 12%|__1563%| 10000%
Carbon Emissions per day (tonnes) Emissions per year (000's tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 zone2 [Zone 3 _[Total [Zone 1 zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720% 29215 25327 13093 67634] 10517| oite| 4713 24348
iesel car 18.12% 76 75) 66 63 351 17692 2764|2399 1206 6369
Petrol LGV 147% 553 663 128 22.45] E2E] KT 154 @09
Diesel LGV 1321% 6 20| 77.47] 674 20241  3175| ores| 1323 7287
[Total 166 65| 0600] 20546 07612] 1600 4616|7357 @1
% 6 66%) B032%|  7572%|  6211%
HGVs 45275 66 59| 6444] b327| 17721 3117|2320 25159
% 51.33%) 1713%|  2375%|  37.06%)
Buses 0.17] 1250 144 1450 006 464|082 52
% 0.02% 255%|  D53%|  084%
Total 555 09| 50547]  27134] 173590] 34507 18197 o768 62497
% 55 25%) 25 12%| _1563%| 10000%
Methane Emissions per day (kg) Emissions per year (tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 Zone2 Zone 3 [Total [Zone 1 _zone2 [Zone3 [Total
Cars/LGVs Petrol Car 67 20%) 7662 67.79) S7B4|  10204]  7758| 2440] 1355 6559
Diesel car 18.12% 565 654 474 PZEz] 547 smr[ 171 825
Petrol LGV 147% 467 413 2.30) 1110 166 149] 0ga| 400
1321% 703 622 5.46) 1671 283 24 124 b
57.97] 6 69| 613 23278] 327 3121 1733 eaan)
% 1.99%) 7455%|  7040%|  5569%
HGVs 13531 2471 1966] 17068 4671] 890|708 64w
% 57.99%) 2126%| _ 28.75%|  4299%
Buses 0.0 457 055 551 002 175 0ot 156
% 0.03% 119%|  D85%|  132%
Total 233 34] 11627 6637] 41707] oa00] 4l@e| 2a6l] 15047
% 55 83%) 2782%| _16.36%| 10000%
N20 Emissions per day (kg) Emissions per year (tonmes)
Vehicle cateqory [Fleetsplit % [Zone 1 Zone2 Zone 3 [Total [Zone 1_zone2 [Zone3 [Total
Cars/LGVs Petrol Car 6720%| _ 307.40) 26068  1e06d|  77793] 1i7e7| 10429 5790 2a00s
el car 18.12% 1930 17.07 5.45) 15 5] 695 65|  541] 1651
Petrol LGV 147% 5.39 631 451 22 30| 538 298] 1es| 803
Diesel LGV 1321% 2391 21.15) 1175 56 52| 661 762 423 2045
[Total 560 00| 53672[ feees| o0290] 10| 12104] 67.20] 32504
% 5 50%) 95.98%|  9509%|  9110%
HGVs 64.43] 1177 .36 G556 2300] 424] 337 0o
% 14.50% 536%|  477%|  863%
Buses 0.0 232 0,25 262) 001 084 010 084
% 001% 066%|  D14%|  026%
Total 444 25| 55031 19632 ©99103] 16001] 12611] 7067 35679
% 24.85%) 35.35%| _ 19.61%| 10000%
Total Global Warming Potential in tonnes of carbon equivalent
Emissions per day (tonnes) Emissions per year (000" tonnes)
Vehicle cateqory [Fleetsplit_[% [Zone 1__zone2 Zone 3 [Total [Zone 1 _Zone2 [Zone3 [Total
Cars/LGVs Petrol Car B 12%] 3027 27815]  14474]  74315] 11530 10013 5211 26754
Diesel car 147% 76.47] 66 12| 3434 1o0g3| 2825|2453 1236 6514
Petrol LGV 1321% 1035 536 169 24.40) 573 3|  1e9] 878
0.00% 50 77] 75 30| 5775 20731 3250 2888 1350 7489
495 35| 43492 2152 115579] 17977| 1e657] 79.75] 41609
% 50 04%) 6118%|  7683%|  6343%
HGVs 498 45| 6771 6534] b5154] 17945 3160|2350 23455
% 3.95%) 16.37%|  2266%|  3576%)
Buses 0.17] 1312 146 1475 006 472|053 531
% 0.02% 245%]  D51%|  081%
Total 598,00 53575  o8sda| 162008] 35928] 19267] 10360 6695
7| 54.77% 29.40%|  15.82%|  100.00%
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		Base
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GWP, 000' tonnes C per year

Figure 3 GWP as '000 tonnes carbon per year
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Raw data

		Raw GWP data				last updated:				9/1/05

		2004 base						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		69.11%		358.22		271.79		138.03		768.04		128.96		97.85		49.69		276.49

				Diesel car		16.21%		75.34		55.86		27.76		158.97		27.12		20.11		10.00		57.23

				Petrol LGV		1.47%		10.98		8.22		4.08		23.27		3.95		2.96		1.47		8.38

				Diesel LGV		13.21%		99.12		69.35		33.23		201.69		35.68		24.97		11.96		72.61

				Total				543.65		405.22		203.10		1151.97		195.71		145.88		73.12		414.71

		%						52.14%		83.39%		78.82%		64.49%

		HGVs						498.93		68.69		53.57		621.20		179.62		24.73		19.28		223.63

		%						47.85%		14.14%		20.79%		34.77%

		Buses						0.18		12.05		1.01		13.24		0.07		4.34		0.36		4.77

		%						0.02%		2.48%		0.39%		0.74%

		Total						1042.77		485.96		257.68		1786.40		375.40		174.95		92.76		643.10

		%						58.37%		27.20%		14.42%		100.00%

		2011 Do Min						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		67.20%		372.12		363.34		183.15		918.60		133.96		130.80		65.93		330.70

				Diesel car		18.12%		90.12		88.11		43.06		221.29		32.44		31.72		15.50		79.66

				Petrol LGV		1.47%		11.73		11.78		5.75		29.26		4.22		4.24		2.07		10.53

				Diesel LGV		13.21%		102.39		99.98		46.36		248.73		36.86		35.99		16.69		89.54

				Total				576.35		563.22		278.31		1417.89		207.49		202.76		100.19		510.44

		%						52.36%		84.13%		80.05%		66.95%

		HGVs						524.12		92.55		67.86		684.53		188.68		33.32		24.43		246.43

		%						47.62%		13.82%		19.52%		32.32%

		Buses						0.18		13.69		1.52		15.39		0.06		4.93		0.55		5.54

		%						0.02%		2.04%		0.44%		0.73%

		Total						1100.66		669.45		347.69		2117.80		396.24		241.00		125.17		762.41

		%						51.97%		31.61%		16.42%		100.00%

		2011 Do Min +JLTP						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		67.20%		347.73		314.80		160.55		823.08		125.18		113.33		57.80		296.31

				Diesel car		18.12%		84.21		76.34		37.75		198.30		30.32		27.48		13.59		71.39

				Petrol LGV		1.47%		10.96		10.21		5.04		26.21		3.95		3.68		1.81		9.44

				Diesel LGV		13.21%		95.68		86.63		40.64		222.95		34.44		31.19		14.63		80.26

				Total				538.58		487.99		243.98		1270.54		193.89		175.67		87.83		457.40

		%						50.67%		82.12%		77.86%		64.48%

		HGVs						524.12		92.55		67.86		684.53		188.68		33.32		24.43		246.43

		%						49.31%		15.57%		21.65%		34.74%

		Buses						0.18		13.69		1.52		15.39		0.06		4.93		0.55		5.54

		%						0.02%		2.30%		0.49%		0.78%

		Total						1062.88		594.22		313.36		1970.46		382.64		213.92		112.81		709.36

		%						53.94%		30.16%		15.90%		100.00%

		2011 Do Som						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		67.20%		370.92		360.16		183.16		914.24		133.53		129.66		65.94		329.13

				Diesel car		18.12%		89.85		87.33		43.07		220.25		32.35		31.44		15.50		79.29

				Petrol LGV		1.47%		11.69		11.68		5.75		29.12		4.21		4.20		2.07		10.48

				Diesel LGV		13.21%		102.15		99.08		46.37		247.60		36.77		35.67		16.69		89.13

				Total				574.61		558.25		278.35		1411.21		206.86		200.97		100.21		508.04

		%						52.29%		84.06%		79.85%		66.83%

		HGVs						524.13		92.22		68.70		685.05		188.69		33.20		24.73		246.62

		%						47.70%		13.89%		19.71%		32.44%

		Buses						0.18		13.67		1.52		15.37		0.06		4.92		0.55		5.53

		%						0.02%		2.06%		0.44%		0.73%

		Total						1098.91		664.14		348.57		2111.63		395.61		239.09		125.49		760.19

		%						52.04%		31.45%		16.51%		100.00%

		2011 Do Som + JLTP						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		67.20%		340.26		299.22		154.78		794.25		122.49		107.72		55.72		285.93

				Diesel car		18.12%		82.42		72.55		36.39		191.37		29.67		26.12		13.10		68.89

				Petrol LGV		1.47%		10.73		9.70		4.86		25.29		3.86		3.49		1.75		9.10

				Diesel LGV		13.21%		93.70		82.32		39.18		215.20		33.73		29.63		14.11		77.47

				Total				527.11		463.79		235.21		1226.11		189.76		166.97		84.67		441.40

		%						50.13%		81.41%		77.01%		63.64%

		HGVs						524.13		92.22		68.70		685.05		188.69		33.20		24.73		246.62

		%						49.85%		16.19%		22.49%		35.56%

		Buses						0.18		13.67		1.52		15.37		0.06		4.92		0.55		5.53

		%						0.02%		2.40%		0.50%		0.80%

		Total						1051.42		569.68		305.43		1926.53		378.51		205.09		109.96		693.55

		%						54.58%		29.57%		15.85%		100.00%

		2011 Do Som + JLTP + Eff						Emissions per day (tonnes)								Emissions per year (000's tonnes)

		Vehicle category		Fleet split		%		Zone 1		Zone 2		Zone 3		Total		Zone 1		Zone 2		Zone 3		Total

		Cars/LGVs		Petrol Car		67.20%		320.27		278.15		144.74		743.15		115.30		100.13		52.11		267.54

				Diesel car		18.12%		78.47		68.12		34.34		180.93		28.25		24.52		12.36		65.14

				Petrol LGV		1.47%		10.35		9.36		4.69		24.40		3.73		3.37		1.69		8.78

				Diesel LGV		13.21%		90.27		79.30		37.75		207.31		32.50		28.55		13.59		74.63

				Total				499.35		434.92		221.52		1155.79		179.77		156.57		79.75		416.09

		%						50.04%		81.18%		76.83%		63.43%

		HGVs						498.48		87.71		65.34		651.54		179.45		31.58		23.52		234.55

		%						49.95%		16.37%		22.66%		35.76%

		Buses						0.17		13.12		1.46		14.75		0.06		4.72		0.53		5.31

		%						0.02%		2.45%		0.51%		0.81%

		Total						998.00		535.75		288.33		1822.08		359.28		192.87		103.80		655.95

		%						54.77%		29.40%		15.82%		100.00%





Total

		Total GWP emissions by year ('000 tonnes)

				Base		DoMin		DoMIn+LTP		DoSom		DoSom+LTP		DoSom Eff

		Total		643.10		762.41		709.36		760.19		693.55		655.95

		% change				119%		110%		118%		108%		102%
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Figure 3 GWP as '000 tonnes carbon per year
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Total by Mode

		Total GWP  by zone as '000 tonnes carbon per year

		Actual

				Base		DoMin		DoMIn+LTP		DoSom		DoSom+LTP		DoSom Eff

		Mway		375.40		396.24		382.64		395.61		378.51		359.28

		Urban		174.95		241.00		213.92		239.09		205.09		192.87

		Rural		92.76		125.17		112.81		125.49		109.96		103.80

		Total		643.10		762.41		709.36		760.19		693.55		655.95

		% change from base

				DoMin		DoMIn+LTP		DoSom		DoSom+LTP		DoSom Eff

		Mway		105.6%		101.9%		105.4%		100.8%		95.7%

		Urban		137.8%		122.3%		136.7%		117.2%		110.2%

		Rural		134.9%		121.6%		135.3%		118.5%		111.9%
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		Total GWP  by Mode as '000 tonnes carbon per year

		Actual

				Base		DoMin		DoMIn+LTP		DoSom		DoSom+LTP		DoSom Eff

		Car/LGV		414.71		510.44		457.40		508.04		441.40		416.09

		HGV		223.63		246.43		246.43		246.62		246.62		234.55

		Bus		4.77		5.54		5.54		5.53		5.53		5.31

		Total		643.10		762.41		709.36		760.19		693.55		655.95

		% change from base

				DoMin		DoMIn+LTP		DoSom		DoSom+LTP		DoSom Eff

		Car/LGV		123.1%		110.3%		122.5%		106.4%		100.3%

		HGV		110.2%		110.2%		110.3%		110.3%		104.9%

		Bus		116.3%		116.3%		116.1%		116.1%		111.5%
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