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1. Purpose
The purpose of this note is to track future model input assumptions against observed trends to provide confidence that the modelling team’s view of the future is broadly consistent with trends, and to highlight where observed trends are departing significantly from forecast trends for the purpose of reviewing inputs.
2. Introduction

The Wellington Transport Strategy Model (WTSM) has assumptions about the future state of the regions land use and transport system, which are used to estimate future demand assuming these assumptions hold true.  As with all forecasting models, none of the assumptions are made with certain knowledge, as assumptions cannot be fully understood and usually have influences that are outside our control.

One way to provide better certainty around assumptions is to track these assumptions against observed data as it becomes available.  If there appears to be a long-term trend where the current assumptions in the model differ significantly from the observed, then this may warrant a change in model assumptions.

The purpose of this note is to track assumptions in the model with readily available data.  It is envisaged that this note will be updated on an annual basis as new observed information becomes available.

3. Population

3.1 Population Definitions

Concerns have been raised over the population assumptions used in the WTSM model.  In particular, some stakeholders have felt that the assumptions are too pessimistic.  One of the purposed of this note is to address these concerns, and we suspect part of the issue relates to differences in the definition of population.
There are three measures for population reported by Statistics New Zealand:

· Usually resident population (URP) – population that usually resides in Wellington.
· Census night population (CNP) – includes usually resident elsewhere but who were in Wellington on census night and excludes usual residents to Wellington who were not.  In 2006, CNP population was 1.7% higher than URP.
· Estimated actual population (EAP) – includes adjustments for census undercount, temporary overseas population, and change in population between census night and 30th June.  In 2006, EAP population was 3.9% higher than URP.
2006 WTSM population is based on usually resident population, and is around 0.6% higher due to the process undertaken to convert from 1996 to 2006 area unit boundaries, as well as rounding.  Usually resident population has been used as the model requires a detailed breakdown of census information that is not available for estimated actual population.
	
	Usually Resident (URP)
	Census Night (CNP)
	Estimated Actual (EAP)
	WTSM 2006
	Diff WTSM-EAP

	Wellington City
	179,466
	185,187
	187,700
	180,212
	4.2%

	Porirua City
	48,546
	48,672
	50,600
	49,201
	2.8%

	Kapiti Coast District
	46,197
	46,458
	47,500
	46,343
	2.5%

	Lower Hutt City
	97,701
	97,839
	101,300
	98,218
	3.1%

	Upper Hutt City
	38,415
	38,916
	39,700
	38,806
	2.3%

	South Wairarapa District
	8,889
	9,006
	9,100
	8,657
	5.1%

	Carterton District
	7,101
	7,191
	7,300
	6,944
	5.1%

	Masterton District


	22,626
	23,274
	23,200
	23,338
	-0.6%

	Total


	448,941
	456,543
	466,400
	451,719
	3.3%


Table 1: Comparison of 2006 Population Numbers
Statistics New Zealand non-census population (so 2007 say) and forecasts are based on EAP rather than URP.  This means that comparing WTSM 2006 population and forecasts directly with Statistics New Zealand population numbers cannot be done without first correcting for the difference between the WTSM 2006 and EAP (3.3% higher for the region, but differs by TLA).

The use of the lower URP (rather than EAP) in the modelling does not matter, as the model has been calibrated to this lower number.  Also the rates of growth in the forecasting are consistent for the WTSM and Statistics forecasts.
3.2 Population Tracking

The following discussion compares the WTSM/StatsNZ low/medium/high population projections with the estimated actual population.  Estimated actual population represents an estimation of population as at June 30th for a given year, and is typically released around October/November of the same year.  By comparing estimated population with the forecasts we can see whether we are trending towards a low, medium or high scenario (or something completely different).
In summary:

· Overall, regional population in 2008 lies slightly above the medium growth scenario.
· Wellington City is tracking close to the high growth.
· Porirua City is tracking on the medium growth.
· Kapiti Coast District is tracking just below medium growth.
· Lower Hutt City is tracking just below the medium growth.
· Upper Hutt City is tracking close to the high growth.
· South Wairarapa District is tracking between the medium and high growth.
· Carterton District is tracking on the high growth.
· Masterton District is tracking around the low growth.
Based on the 2008 population numbers there is little to suggest that the assumption of the medium growth scenario being the central case should be adjusted.
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Figure 1: Estimated Actual Regional Population compared with low/medium/high forecasts

[image: image2.emf]180,000

185,000

190,000

195,000

200,000

205,000

210,000

215,000

220,000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016


Figure 2: Estimated Actual Wellington City Population compared with low/medium/high forecasts
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Figure 3: Estimated Actual Porirua City Population compared with low/medium/high forecasts
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Figure 4: Estimated Actual Kapiti Coast District Population compared with low/medium/high forecasts
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Figure 5: Estimated Actual Lower Hutt City Population compared with low/medium/high forecasts
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Figure 6: Estimated Actual Upper Hutt City Population compared with low/medium/high forecasts
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Figure 7: Estimated Actual South Wairarapa District City Population compared with low/medium/high forecasts
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Figure 8: Estimated Actual Carterton District City Population compared with low/medium/high forecasts
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Figure 9: Estimated Actual Masterton District City Population compared with low/medium/high forecasts

4. Economy

WTSM uses real gross domestic product per capita (GDP) in the forecasting of car ownership and heavy commercial vehicle movements within the region.  It assumes that real GDP per capita will grow by 1.8%pa as a medium forecast, with 1.5%pa and 2.1%pa being used for low and high respectively.
Figure 10 compares quarterly national
 real GDP per capita against the WTSM low, medium and high GDP forecast rates.  As at March 2008, GDP had dipped to the low trend, although previous to the last quarter it had been tracking medium-high.  It is too soon to say whether the low GDP rate should be adopted as the longer term trend, as there are a number of interventions planned to help stimulate the economy. 
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Figure 10: Index of low, medium and high real GDP per capita forecasts to 2016
5. Fuel Prices

There is large uncertainty around the future cost of motoring, and in particular future fuel prices.  Over the last 5 years, petrol prices have increased dramatically and at a faster rate than wages or average inflation.  The base year of the model (around June 2006) has been shown in Figure 10 with an index of 100.  Since June 2006, petrol prices have dipped through late 2006 and early 2007, and then increased to the September 2008 quarter. More recently, petrol prices have reduced substantially on the back of lower potential future demand driven by a possible global recession.  Average hourly earnings have also continued to increase, but at a lower overall rate than the petrol index.  At June 2008, the petrol index was at 115.3 (15.3% higher than June 2006), and earnings index at 109.6 (9.6% higher than June 2006).  In other words, the index shows petrol prices have grown 5% more over the period June 2006-2008 than average earnings.

There is however anecdotal evidence that people are choosing more efficient forms of travel as a result of higher fuel prices.  In particular, the sales of smaller engine vehicles have increased at the expense of larger and less fuel efficient vehicles.  Registrations of motorcycles have also increased substantially.

So whilst petrol prices have increased faster than earnings since 2006, the gap of around 5% is likely to be partially offset by improvements in the average fleet fuel efficiency.
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Figure 11: Growth in Petrol and Earnings (Source: Reserve Bank Economic Indicators)

The uncertainties around the impact of future fuel prices are related to some of the following drivers:

· Oil prices have risen substantially, driven by predicted increases in worldwide demand particularly from developing countries such as China and India.  Interestingly, oil prices reached a high of around US$147 a barrel in July 2008, but have since dropped to around US$70 in October 2008.  Whilst it is generally agreed that the price of oil will continue to increase longer term, the rate of increase is uncertain.

· Given almost all petrol used in New Zealand is imported, the New Zealand dollar exchange rate is an important  consideration in future petrol prices.  The full effect of increases in oil prices were not seen at pumps in New Zealand due to an unusually high exchange rate.  Since the oil price has reduced, the exchange rate has also reduced showing smaller reductions at the pumps.

· Average fleet fuel consumption will impact the cost of motoring.  The impact of an increase in fuel prices will be offset by an increase in fuel efficiency.  The most extreme scenario is that future fuel prices will have little (or no) impact for a household that has moved to an electric vehicle.  Average fleet consumption has naturally improved due to vehicle renewal, where the oldest and usually least fuel efficient vehicles in the fleet are replaced by newer and more fuel efficient.  In the early 2000’s, fuel efficiency reduced due to a shift to larger engine vehicles such as SUV’s.  There is anecdotal evidence that this trend may have reversed.  Also, the adoption of newer technologies such as diesel and hybrid vehicles will also improve fleet efficiency.

Given the uncertainties around fuel prices, the WTSM team have defined three scenarios (low, medium and high) around fuel prices that will be used to test these future assumptions.  Underpinning the changes in the price of fuel, is an assumption that the future fleet will be more fuel efficient due to fleet renewal and new technologies, and so changes in the fuel cost of motoring need to be understood in the context of improving fleet efficiency (see Table 2):

· Low fuel cost of motoring assumes no change against the 2006 case.  Whilst there is no change in the cost, there is an implied increase in the cost of fuel as the model assumes the future fleet is more efficient.  For example, by 2016 the fleet is assumed to be around 21% more efficient than 2006, and for the cost of motoring to stay the same fuel would be around 27% higher as a result in real terms.  The low fuel cost scenario equates to around $2.00/L real or $2.60/L nominal in 2016.

· Medium fuel cost of motoring assumes costs are 20% higher in 2016 than in 2006.  Roughly, this is equivalent to a 50% increase in real fuel being offset by a 22% improvement in fleet efficiency.  As shown in Figure 1, over the past two years fuel has increased around 5% faster than earnings (or 2.6%pa), some of which could be offset by improvements in fleet efficiency.  Assuming say 2.5%pa increase in fuel to 2016 gives a total increase in real fuel of around 30%.  So the medium fuel assumption of around 50% (including the fleet efficiency improvements) to 2016 is slightly more aggressive than has been seen since 2006.  The medium fuel cost scenario equates to around $2.40/L real or $3.20/L nominal in 2016.

· High fuel cost of motoring assumes costs are 50% higher than in 2006.  Roughly, this is equivalent to a 70% increase in real fuel being offset by a 20% improvement in fleet efficiency.  It could be argued that if fuel prices were to increase at this very high rate, a larger improvement in fleet efficiency could be seen through a faster uptake of new technologies.  The low fuel cost scenario equates to around $3.00/L real or $4.00/L nominal in 2016.

Figure 12 shows the petrol price forecast assumptions to 2016.  The graph indicates that the observed petrol prices index for the latest September 2008 quarter currently lies around the medium petrol price forecasts as defined here, although the trend over the past year is more inline with the high growth.  The model is however looking at longer-term trends to 2016, and this appears for inline with a medium fuel forecast as a central case.
Recently, petrol prices have reduced significantly as a result of a potential global recession.  This may well reduce the fuel price trend back towards the low assumption; however this may be offset by a lower than expected improvement in the average vehicle efficiency of the fleet.
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Figure 12: Index of nominal low, medium and high petrol price forecasts to 2016

	
	Low
	Medium
	High
	Comment

	Nominal fuel increases (A)
	69%
	104%
	154%
	Increases in nominal price of fuel

	Car efficiency factor (B)
	-21%
	-21%
	-21%
	Ave Fleet more efficient than  2006

	Inflation (C)
	-25%
	-25%
	-25%
	Inflation at 2.87%pa based on Treasury Forecasts

	Total real per km fuel impact (1+A)*(1+B)*(1+C)-1
	0%
	21%
	51%
	Scenarios modelled – no change, +20%, +50%

	
	
	
	
	

	Nominal price at pump (based on $1.55 in 2006) per litre
	$2.62
	$3.16
	$3.94
	

	Real 2006 price at pump (based on $1.55 in 2006) per litre
	$1.97
	$2.38
	$2.97
	


Table 2: 2016 Fuel Price Scenarios
6. Car Ownership

WTSM uses car ownership to determine the total number of trips generated in the region.  Evidence suggests that households which own more cars generally make more trips on average per day.  The trend over the past 30 years has been a steady increase in the propensity for people to own cars, as reported by total cars owned per capita.  The car ownership in WTSM is linked to GDP (as well as a time trend and saturation rate), with low/medium/high projections relating to the different growth rates of GDP.
Figure 13 shows that car ownership since 2006 has trended above the high forecast and more recently dipped below the low forecast.  The latest car registration numbers for the region have shown a decline in cars registered, but a continued increase in regional population – hence a fairly significant reduction in cars per capita.  Clearly, car ownership is fairly volatile at the moment, and a longer trend required until we can review our forecasts.
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Figure 13: Index of cars per capita compared with low, medium and high forecasts to 2016

One of the interesting things to note about the WTSM forecasts is the relatively small spread between low and high car ownership levels, particularly given the recent volatility in ownership levels.  This is a result of only changing the GDP assumptions when varying to low and high.  The car ownership function also includes a time trend, which explains the residual trend in historic car ownership not explained by GDP.  This time trend could also be adjusted to widen the gap between low and high forecasts, and to represent changing attitudes to car ownership.

7. Fleet Fuel Efficiency
Newer vehicles are generally more fuel efficient than older vehicles when comparing the same engine sizes.  It is expected that as older vehicles in the fleet are replaced by newer vehicles, a ‘like-for-like’ replacement should improve the average fleet efficiency.  During the early part of this century however, average light fleet vehicle efficiency has tended to get worse as a result of older vehicles being replaced with larger (bigger engine) vehicles.

Figure 14 shows data from the New Zealand Light Fleet data from the Ministry of Transport up to 2007.  This data is only approximate and is created by taking the total fuel sales in the country, adjusting for the proportion of off-road sales, and then taking the ratio of sales to VKT (from odometer readings) to give an average efficiency.  In 2006, the average efficiency was 10.2L/100km for the light fleet in New Zealand, and in 2007 the efficiency improved only slightly.  WTSM currently assumes that the fleet will be 21% more efficient in 2016 – a target efficiency of around 8L/100km.  This target is based on some fairly old data from the vehicle fleet emissions model (run by the Ministry of Transport), and updated advice is currently being sought.
Clearly, the fleet improvements since 2006 has not been in line with a linear improvement to 2016; however we would expect most of the improvements to happen in the second half of the period as new technology, biofuels etc. are introduced. 
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Figure 14: NZ light vehicle fleet average fuel efficiency compared with forecast fleet improvement assumptions
8. State Highway Traffic

8.1 Light Vehicles

Vehicle flows on the network are an output of the model rather than an input, and are related to the quality of the input assumptions as well as influences not included in the modelling.  Future vehicle flows are also sensitive to future network assumptions (that have not yet been implemented), and so tracking against forecast numbers is problematic.  There is still however value in the comparison.
Six locations on the state highway network within the Wellington region have been used to create an index from observed NZTA state highway average annual daily traffic (AADT) counts.  Counts are only available for the 2007 year, and so do not include the impact of higher fuel prices in the first half of 2008.
These actual traffic counts have been compared with 3 future scenarios using the WTSM model, as defined:

· Low Road Use

· Low regional population, employment and GDP growth

· High fuel price scenario (as defined in Section 5)

· Only committed network changes (Dowse-Petone, Western Link Road, electrification to Waikanae and new rail rolling stock)
· Central Road Use – DM and RTP
· Medium regional population, employment and GDP growth

· Medium fuel price scenario

· Two variants, committed and Regional Transport Programme network changes

· High Road Use

· High regional population, employment and GDP growth

· Low fuel price scenario

· Regional Transport Programme network changes (includes both road and public transport enhancements above the committed network)
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Figure 15: Wellington State Highway AADT flows compared with low, medium and high forecasts to 2016

There is difficulty when comparing actual observations with forecasts, as the forecast year (and trend to it) assumes changes to the transport network which have not yet happened.  For example, the DM central scenario shows little change in state highway road volumes going forward, which is primarily a result of the medium fuel prices in combination with the committed improvements on the rail network which will directly compete with the state highway traffic.  The RTP central scenario shows a larger increase in state highway volumes due to the state highway road improvements in the RTP (although partially offset by improvements to the PT network).

Currently the observed index in 2007 is tracking above the two central scenarios.  There are a number of reasons why this could be happening:

· Car ownership in 2007 was above our high scenario, but reduced in 2008

· There was strong economic growth in 2007 above our high scenario which has since reduced

· Growth in 2007 appears to be a partial rebound from higher fuel prices in 2006
· Forecasts at this stage do not include the increases in PT fares that happened in late 2006 and more recently in September 2008.  On the rail network since the model base of mid-2006, rail fares have increased by around 25% in real terms which might equate to a 0.5% increase in car-based travel (assuming an elasticity of 0.02).
One year of observed data is not enough to provide guidance on the quality of WTSM.  Continued monitoring in combination with the model inputs is required
8.2 Heavy Commercial Vehicles

The number of heavy commercial vehicle (HCV) movements is strongly linked to economic activity.  Over the past 5 years, the number of HCV’s on New Zealand’s state highways has increased significantly, as shown by Figure 16.  This index has been created using the information from the State Highway Traffic Data Booklet, where an index for heavy vehicles is presented to 2007.
WTSM has forecasts for HCV movements in the region, which are primarily based on economic growth.  The number of HCV movements is not sensitive to transport costs, as there is little understanding as to how costs impact the number or mode used for freight.  The national index is tracking in 2007 at around the medium growth assumption levels.  This data however does not include the more recent downturn in the economy that has happened in 2008, and we might expect next years HCV index (which will give a 2008 number) to reflect the more recent reductions in GDP etc.
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Figure 16: National State Highway Heavy Commercial Vehicle Index compared with WTSM forecasts for Wellington Region
8.3 Public Transport Boarding’s
Tracking of public transport boarding’s will be included in the next revision.
9. Summary

This note has examined a number of the main inputs into WTSM.  In terms of population, the note has outlined that there are different definitions of population provided by Statistics New Zealand, and one must be careful to ensure comparisons are consistent.

WTSM uses usually resident population which is around 3.3% lower than estimated actual population.  The use of the lower population estimate has been determined through the necessity to use census information in the model.  The lower population definition does not inhibit the forecasting of the model, as the model is calibrated to the lower number.  Population estimates on the Statistics New Zealand website however use the higher number, and so are not directly comparable with WTSM.

Correcting for the difference, the WTSM forecasts are consistent with the forecasts provided by Statistics New Zealand.  Comparing 2008 estimated population against the forecasts shows that overall the region is tracking slightly above the medium projection, with Wellington City, Upper Hutt City, and Carterton District tracking on the high growth, Kapiti and Lower Hutt tracking just below the medium, and Masterton District tracking around the low growth.
There is however no evidence at this stage to suggest that the medium growth scenario should be changed as the central case.
GDP is used in the car ownership and heavy commercial vehicle projections.  Since 2006, GDP nationally has been growing broadly consistently with the medium growth projections, although the last two quarters has seen a decline to the lower growth.  There are a number of planned stimuli for the economy, which are expected to increase economic growth again.  The evidence suggests that in the longer term the medium growth should at this stage be retained as the central case.
Fuel prices have also been examined, with the uncertainties around fuel prices outlined.  Since the base year of the model (2006), fuel prices have reduced and then increased again.  As at the June quarter 2008, fuel prices were around 5% higher than the change in average earnings since 2006.  Three future fuel prices scenarios have been developed; “no change” in the fuel cost per km, a +20% increase, and a +50% increase.  As at the September quarter 2008, fuel prices lie between around the +20% scenario, although recent fuel price reductions will move this again towards the “no change”.  At the stage, the medium fuel scenario looks to be a good central case.
In the last year, car ownership per capita in the region has reduced to be much lower than the “low” scenario.  Current WTSM ranges around car ownership differ around the assumptions of GDP; however this provides a fairly narrow range between low and high which should be reviewed.  At this stage, there is not enough evidence to suggest car ownership forecasts should be adjusted, particularly given the softening of fuel prices and potential stimuli to increase wealth – however a similar trend next year will warrant a review.
The average light fleet fuel efficiency is used to determine the impact of future changes in fuel prices, and fuel use/CO2 outputs.  WTSM currently assumes the average light fleet will be around 20% more efficient in 2016 than in 2006.  Current trends suggest this may be an overestimation; but we expect more significant changes in fleet efficiency to happen in the second half of the timeframe with the adoption of new technologies.  We are awaiting further guidance from central government.
An output of the model is vehicle flows on the state highway network.  The growth in vehicle flows between 2006 and 2007 is higher than the longer term trend predicted by the central case model.  However 2007 saw higher than expected car ownership and GDP growth which has subsequently softened.  It is too soon to judge the quality of the model based on one year of observations.  National heavy commercial vehicle (HCV) growth is currently tracking in line with the WTSM medium growth assumption.  
This document will be updated on an annual basis, and modelling assumptions reviewed as a result.






� Wellington Regional activity measure in Annual Monitoring Report shows similar trend to National GDP statistics
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