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1 Introduction

This final report has been prepared by John Bolland Consulting for the New Zealand
Ministry of Transport. The report presents the findings of Stage 3 of a study into the
costs and benefits of rail in the movement of freight in NZ. The April 2010 version of
the report takes account of comments made by the peer reviewer, Dr Murrdy King.

This aim of Stages 1 and 2, completed in November 2009, was to pros
Ministry with independent advice on the economic costs and benefits o oy g

freight either from rail to road or vice versa. The Ministry nee q order to
uppe i

advise the Minister on any case for ongoing government fina

The study looked at both: &
c | ct for bo &E

rail
of small changes in rail traffic WhICh do nét ciinfrastru tu rements

o Long run marginal cost (LRMC}: the pact rall
changes such as the closure of line s |n = |t

infrastructure maintenance and r

Stage 3 looks at forecasts of futur s and,Gos RB’ the period 2010 -
2020, while the basis of Stages the fre raffic carrled by Kiwirail in
the year to June 30" 2009. Ad y Stage he previous analysis to
cover the calendar year 2009,

A critical aim of the @éen a s%ble to compare road and rail
modes Ilke-for-hke round tu y is one of increasing movement of

freight in rece a astu snon ) and expected future growth; it has
been estlmat h 007 fr I |II increase by about 40% by 2020 and

double by arounrd 2040 [sour

The e spllt nne-km in NZ is estimated [NFDS] to be 67% road,
189 fban 15% coasta i ng. There are many different types of freight and
f the frelght ransported in NZ is contestable by rail; on the other hand

ome freight co entially be moved by any of the three modes. Mode choice is
rident om:nan ors other than cost, for example reliability and the ability to
tspemflk Dae sJots

Thls ot looked at mode choice as such, but clearly the costs being
an | sed ffect charges, which are part of the decision on mode choice. If current
s were increased then there would be a switch away from rail but such a
& would have an economic impact and the likely quantum of this is a key output
th study. If the standard of service offered by rail falls as a result of lack of
vestment there would be mode shift to road and this too would have an economic
impact.
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2 Stages1 &2

2.1 Conclusions from Stages 1 & 2

The full findings of Stages 1 and 2 have been reported separately. The ;cg sions &
from that report can be found in Appendix A of this report. @

The key findings from the earlier work were:
o The short-run marginal cost of rail is about half that of Yo n average and \ ;
n

for only a few minor lines of business (LOBs) is road cheapef than r ve

so the results for those few LOBs may reflect effects or b
averaging of road costs

o Looking at the rail network as a whole th osts re @t shift a
similar amount of freight by road would b 200m r a benefit

lanes which would be needed if 2 road

o There is value in having the opfi f the rall net example it would be
needed in the event of a ra% ion of p ernational shippers

o Fuel consumption and GRS emlssions afea) ly lower for rail than
road, which is |mpor’(ant in‘airéra of r|

of the existing rail network /\
o The $200m figure does not includg t @ of roa gthening or passing

2.2 Changes

Two ssgnlﬂca ave o the methodology used in Stage 3 when
compared to t I r work
Firstl th a|d b ot now netted off the road maintenance costs as it

re\ JThis is beca C is not a resource cost whereas all the other costs
been mclud - since RUC is a tax it does not fit in with the other
costs e ana P t another way, the analysis should look at the national

nmic VI ereas including RUC is taking the point of view of the

ernmen xgy provider.
%’ n the long run costs of roading have now been supplied by NZTA.
Th| efl

e fact that if significant volumes of freight currently carried by rail were
to road then additional expenditure would be required to bring parts of the
nghway network up to the required standard.

ZTA report that the result of their analysis is a very high level, broad brush and
preliminary estimate based on the increased loading on the national network and the
length of network affected.

The estimated growth in loading being imposed on the SH network was estimated by
NZTA as approximately 40%-50%. The loading increase varies from a 20% to 300%
increase, depending on the route, but on average would add around 40-50%
additional loading to the entire SH network or an average 75% increase in loading
across the relevant routes.
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It is considered that growth in loading is reasonably well aligned with growth in
maintenance expenditure. The current maintenance and renewal expenditure is
$500million, so the resulting additional costs would be in the region of $200 - $250
million per year. This is likely to reduce in time, as the roads’ pavement structures
are improved to take account of the additional loading; to allow for this the lower
figure of $200m has been assumed for each year of the analysis.

While the road costs take account of pavement strengthening, they do.n
any capacity improvements, such as passing lanes, in rural areas.

The results of these two changes are presented in detail in ch his report
In summary, however, using the updated (Stage 3) methodol

o The short run costs of rail are about 40% of tho road
o Inthe long run, looking at the rail network as.a e res s

required to shift a S|milar amount of freigh ould be m
more.

Note also that the Economic Evaluation M @ % January 2010
ho r the impact was

and the changes in that have been incor

found to be very small. §

&
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3 Stage 3 Methodology
3.1 Short and Long Run Marginal Costs

Short run marginal cost (SRMC) is defined as the change in the total social cost
resulting from a unit increase in demand at the current level of infrastruct

provision. In contrast, long run marginal cost (LRMC) is the change in t cial

cost from a unit increase in demand allowing for capacity and infrastructun ision
being adjusted for the level of demand. It follows that SRMC are r I refficient
pricing of demand for existing infrastructure while LRMC signa| t ) fmancui%\
additional infrastructure (or the costs avoided from reductionsiui cture \\j
The nature of rail costs is such that they include a high ortion of flxe \q
consequence of this is that for small changes (e.g. add| gon to t

marginal costs are low.

emphasis will be on long run costs. Additi efongr has looked at
total (rather than marginal) costs.

3.2 Approach to Stage@

Kiwirail have provided fo for use in |ch cover, for each of the
financial years 2010 t @
o Their expec jtional cas \U y six "Regions”™
a ) Chn
| North

nTr| and Hamilton — Tauranga)
uth of
West Coa

As the main purpose of Stage 3 is to look at in rail W the
L% alysi

Mlnor Llnes
o eir ex owth in volumes, broken down by both Region and one of
seve ies (e.g. steel, coal).

th the 2008/09 data provided for Stages 1 & 2, which was broken
ines of Business (LOBs). In order to provide continuity between the
Sta s ofthe study, each LOB was allocated to a region for the costing and to a
i6n of Region and commaodity for use with the volume forecasts. To
illustrate the process used, the LOB for CHH Kinleith was allocated to the Golden
riangle Region and the commodity “Forestry”, thus allowing volume growth on that
OB to be forecast.

An inevitable consequence of this approach is that the study outcomes can only be
presented on a Regional basis, since for example expenditure on the Golden
Triangle cannot be broken down into specific LOBs.

The first part of the previous analysis related to short-run marginal costs (SRMC).
This looked at the comparative costs and benefits of moving a single trainload, taken
as 400 tonnes net, from rail to road.



John Bolland Consulting Itd

For the Stage 3 SRMC, the unit of analysis (400 net tonnes) did not change. The
main contributors to rail SR costs are typically fuel and drivers, plus some small
semi-variable costs. If these costs change then the cost of the road alternative will
also change; this is in contrast to long-run costs, where Kiwirail can be relatively
certain about, say, the need for expenditure on new wagons but this does not affect
road costs. Similarly if the costs of externalities such as greenhouse gases changes
in future, both modes will be affected.

Of equal importance, we do not know how factors such as oil prices h in @

future. To address this, for the SRMC in future years a number tests, ~__
e.g. of oil prices, were carried out. However the Stage 3 SRMC does\ist depend g(b“b
the Kiwirail forecasts of volumes and costs since by definition run marginal
costs are based on a single unit of output. In other words, the Stage' 3 SR poke
at “what if*, e.g. how do road and rail SRMC compare | @s me future y st
of GHG is twice its current value? Q

(7N
The second part of the previous analysis looked “yun costs.o Mg | network.
As with the SRMC, there are some costs whigh.are exegenou anmot be
forecast, such as oil prices. These were th& @ ot of sengifivity testing in a similar
way to the SR analysis.

TVvolumes and costs, for
s for future years were
for road and rail were then
how forecast rail growth

There are essentially two dimensioRg\{o
each of the financial years 201 2
applied directly to the previous an

derived from the Kiwi
testing of Kiwirail’
75% or 125% e

9 Wa upgrad
affect road 6%
cost forecasts provided by Kiwirail are capital costs to cover additional
ent in ite uef as rolling stock and track infrastructure. To reflect the fact
5 ith long lives (of the order of decades), the costs have been
hualisgd oe® -year period using the method set out in volume 2 of EEM for
calculati & ‘Funding Gap®. The required rate of return in this calculation was
8 i§ the WACC currently used by Kiwirail. The exception to this is

95%whi
[y n@sts, which have been calculated on a “paygo” basis and so are included
% year in which they are incurred.

Also to be consistent with EEM, inflation has been removed from all cost forecasts.

amining the impact if volumes grow at

r to their future expected expenditure, for
are one-off, additional costs that apply only to rail

To reflect changes in ongoing rail costs the following process was used:

o Variable and semi-variable costs were increased from 2009 in line with
volumes (e.g. 5% more traffic requires around 5% more diesei)
o Fixed costs such as management were assumed constant at 2009 levels.

Road LR costs were changed in line with expected growth in volumes and additional
costs were included to take account of the need to upgrade parts of the State
Highway network, as discussed in section 2.2.
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Table 3.1 below summarises how the Stage 3 analysis of future years was

undertaken.
ltem Short run Long run
Volume Not needed Start with 2008/09 volumes and apply
KRG forecast of growth by
Road costs adjusted in |j
volumes . &
Variable and Sensitivity tests, e.g. of | 2008/09 costs by L j d in lin
semi-variable oil prices, applied to with volumes ? g Tv
costs road and rail Sensitivity tests@sforshort run q
Fixed costs Not needed 2008/09 costs assumed unch d
Add KR ast costs fo i{al,
wal cos @ Ryear
A forecast gitional
i pendjt@re

Table 3.1
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4 Study Findings
4.1 Calendar Year 2009

As discussed in 4.2 below, using the Stage 3 approach for the year 2008/09 the
SRMC of road was found to be 155% that of rail. For the calendar year the
corresponding figure was higher, with road exceeding rail by about 17 eral
the pattern of the SRMC by LOB in comparing modes is similar for thé.cal and
financial years, with one LOBs on which the road SRMC is less th

Table 4.1 summarises key statistics relating to the long run c% ould be %
expected the difference between the two years is small. It should ever&c\;;ed

that although volumes have fallen in the later period, t @a ing in econo% for

rail have increased slightly. m
& (O)
S/

Year NTK (million) | Total Rg talkdaé%i\ oad minus
costs ) cos v Rail ($m)

FY 2008/09 4,046 310648/ | $603.6- $461.2

Calendar 2009 3,920 (s‘&@ej}f’ \8676.0 $467.1

Table 4.1

Information withheld und tion 9(2)(b) (i eOfficial Information Act.
The findings for the xari s of busings w that the marginal cost of road is of

the order of 50% to@ %o hlgheil for the majority of lines, with the

average road 479¢ com ¢ for rail. In other words, road is around
155% hlgher his i ent W|th findings overseas and in part reflects
the fact thatfor res the reso uirements are higher than rail; e.g. for fuel and
driver tim , aln wou ced by several trucks. However the proportion of
rail s whith are fIX rally higher than for road.

1‘1 > Infor a@ W|th Id under ection 9(2)(b)(ii) of the Official Information Act.

2 L Fmanc:al Years 2010-20

Forthe F cnal Year 2009, the Stage 1-2 work found that the fuil rail network

total saving in resource costs of $180m when a long-run approach is
%‘e Using the updated Stage 3 methodology this figure increases to around
46 the majority of this is due to the exclusion of RUC but the additional road
aintenance costs supplied by NZTA are about $50m p.a. higher than previously.

Figure 4.5 shows how road and rail LR costs compare over the years to 2020 when
Q the above methodclogy is applied in the base growth scenario.
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Road minus rall Long Run Costs 2020

$80000 y - e e e =
$700.00 + s
$600 00 = ‘ ' A
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$500.00 }—— ; ; ' ‘{"5'_(/ ?‘
é $400 00 | ' ] ; \‘L'l;-'
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w . L W] ¥
$300.00 +— : 0\\\ ,,,\\‘, | . O
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i K P i | \ -
$100 00 . (/‘5\ ' (;%-
e 1 _ B P \("b SN
: v
Base Ol price + 25% < eﬂ% K Doub}HG
= v (\ \.__,/
Figure 4.5

It can be seen that the rail network give sa esource costs which
increase in the early years of the arra sis but then ou |n the later years due to

continuing expenditure on rail.

Figures 4.6 and 4.7 sho fference in sts for the low and high rail
growth scenarios resp |gure 4.8 shows how the “gap” between rail and
road LR costs varigg wi

The Figures s@% 3 volumes the gap between rail and road
only increase I throug t 0 due to the impact of the additional

expendit O other high growth the gap increases by about 80%
by the en period atlon of this is that, even if the Kiwirail volume
for ot eventu ir full extent, the rail network gives a saving in

res ts. If low gro dld eventuate it may be possible for Kiwirail to reduce

thelr a! exp iture, which would open up the gap between rail and road.

mat|on der Section 9(2)(b)ii) of the Official Information Act.

smwty Tests

ort e financial year 2020 the modal comparison of long run costs has been
peated with three different scenarios:

o Oil price increased by 25%
o Oil price increased by 50%
o Cost of greenhouse gases (GHG) doubled.

The results are shown in Figure 4.11.

10
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Road minus rall Long Run Costs 2020

$6800.00 e

$700 00 A ;
| $600 00 | . o | /;} ! &
$500.00 - — ‘ F L8 Z?'_
$400.00 | —— e ] v
| [ | /"\\ ?
$300.00 2 \:\ he ‘>
‘ ‘ ‘ A4 ‘—'—:

$ million

$20000 |- —

$100.00 ——— . i "\Q{b C&
eg D6

$0.00

a 58

‘ Base Oif price + 25%

- G 8
Figure 4.11 @ \

As discussed in relation to short rup.c te-the cost of oi ‘ré) ignificant contributor to
total resource costs, especial!y@ jght. Thié s .undérscored in Figure 4.11,
Hcr

where a 25% increase in oil cos ses the/gap, een road and rail by
almost $100m in 2020. For a cost ase atter figure is doubled.

limate change are better understood. In

this event roa@s\ yld exc i ver $20m more than in the base.

e

other modeliing*éxercise of this nature there are some limitations in the
which b used.

As was established in.Sta & 2, the ikéc)@erable variation in the cost of
GHG as given by diffefent sgufces. e'prausible that the current EEM figure

itstly, ther nh no attempt to “optimise” the capital expenditure profile

e
ropose irail. it is likely that some aspects of the expenditure being proposed
offe ig turn than others but this would not be apparent in our analysis.

the analysis has not looked at the “counterfactual” in which no investment
i e in rail. In this event it is possible that rail would lose mode share to road
hich would increase resource costs overall.

The third point relates to the data supplied by NZTA on the roading costs associated
with long term changes to truck volumes on the country’s roads. Due to time
constraints this was a high level, preliminary estimate. Additionally, the split of costs
by the six Kiwirail regions was based purely on NTK and did not take any local
factors into account. NZTA specifically excluded consideration of “the current
pavement constructions and condition of each section of the state highway affected”.

The response of the road wilt depend on its design and strength; the extra traffic

would not result in a uniform decline in refation to the load added. Imposing
significant extra traffic on a weak road is likely to cause an early failure of the road.

11
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For strong roads, the mode of failure will be fatigue, and they will wear more slowly
with the additional traffic. The impact though will not be linear, with significantly
increased traffic disproportionately accelerating the wear on these roads. There has
been no work to identify which roads are in which category in relation to the
hypothetically transferred freight tonnage.

The fourth point is that the safety analysis recognises that additional truc

increase fatalities, but does not offset this with any increase in rail acci

international data generally regard any increase in rail accidents as s SP8
does not provide for it at all (although the full procedure in Chapt olu

2 does indicate offsetting rail and shipping accidents should be un oweve
must be borne in mind that the safety externalities of the roa atlve are about

4% of the total long run costs so even if half these were offset by raiF safety €osts the\’
impact on the overall findings would be negligible.

Finally, all Kiwirail administration and overheads nistration

in ed but @
or overhead was included on the road side. Suc ilf arls%: n the
dh

@

local bodies, and in trucking firms themselves’”Th\e g are like ortant
costs, but have not been quantlfled For co ra llty they been
included {or excluded from rail). There : reas ere C arability between
road and rail was not possible but th would |Ik ¢ favoured rail, for

example externalities such as nous ter qUaW\\{\
N\

12



O

5

John Bolland Consulting itd

5 Conclusions

C

Over the period 2011 — 20, using Kiwirail's forecasts of volume growth, rail
gives a saving in resource costs when compared to road of the order of $350
to $500 million p.a.

In the event of lower growth the modal advantage of rail only grovys ightly
but this could possibly be offset by reducing rail expenditure

With high growth the saving due to rail increases by 80% over \pe\/zl>
2011 - 20
With no investment in rail there could be a move away { railwhich woulé\\ v\

have adverse resource cost implications
Overall there is a case for investment in rail because of thevesulting gavings
in resource costs
However our analysis does not indicate wheth posed e is
optimal / /}R

in the present economic climate itcan b hat o_il.‘pr\iée\s}ui, | rise in
real terms; if an increase of 25% is a 020 the sotrce cost of
road exceeds rail by around $620m« edr (ass ? ;%@e volume
growth)

The true costs of climate cha rstodd but work such
as the Stern report in the UKN that t likely to rise; this
would further increase the.resQurce’cost ad ge of rail over road
Increasing freight traffic ohfailgan give existing users, e.g.
because the servi comées more equent

There is value i the option etwork, for example it would be
needed in th rationalisat f ports by international shippers or
other chan ipthevpattern of | atidnal shipping

Inaco NZ h\ ndent on exports, the ability of rail to
rapidly/ dek hiploa odsis a clear advantage

The us il contri S Z's “clean green” image and reduces the

e gnsumed d food
Ot ntries ; and Australia) have found that in times of
é % jcult to recruit the required number of truck drivers;

onemic growth
& represents a shorftage of resource costs which is not in the evaluation

betw; m as not been possible; overall the impact of this is that the
case &l:/?ﬂyas given in this report is probably conservative.
e

V ere aré.sqome-minor aspects of the analysis where strict comparability

&

%ﬁ d out in Dr King's peer review, one reason the gap between the
mo %1:@0 arge is that the current traffic mix is by and large rail’'s natural market. It

isleading to ask the question if there is such a gap, why can't rail do better with

%‘/ large advantage over road for bulk commodities, containers, and the like.
[

ifs prices. For a large number of those commodities the pressure on rates can come

om the strong market power of the buyers, or the low margins available to cover
transport if the commodity is to move at all, or from shipping alternatives, and not
from a hypothetical road transfer. Where the commodity value is low, this is also part
of the option value argument, since many shippers would not have a realistic choice
of going to road if there was no railway.

13
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Appendix A

Conclusions from Stages 1 & 2

o Our findings on the relativities of road and rail costs are consistept with those &

from similar studies around the world
o The short-run marginal cost of rail is about half that of road age and

for only a few minor lines is road cheaper than rail; even esults for ( o
those few lines may reflect network effects or be due tg%av ging of ro /3‘

costs
o Looking at the rail network as a whole the resourge.costs required to shift a
similar amount of freight by road would be abo@ more; thi epefit

of the existing rail network iy
road strengt e@;ﬂg r passing
fe oad
t

o The $200m figure does not include the ¢
to twelve fatal

lanes which would be needed if all rail
o The safety benefits of rail freight ar

accidents
o If all rail traffic shifted to road t ﬁb /{
increase in different parts of<h\1
Hf fr

3 o
. o
—
{
@
S,

ate Highways would

ing from a few % to
over 300%

o The options for traffic to
increase consignor costs; t

o On the basis of t sis there ig
which attract frei [

rail to pping are limited and may

t benefit in rail improvements
would be part of the justification

b
o~ Th alue i option of the rail network, for example it would be
eedéd in the evapgt. ok rationalisation of ports by international shippers
uel consumptidgpand GHG emissions are appreciably lower than road,

ich is inportant in an era of rising fuel prices and emissions trading.
@Mation nder Section 9(2)(b)(ii) of the Official Information Act.

&
o

i reight 5 be accommodated at minimal extra
cost (D
o Increasi ght traffis or_rdil can give benefits to existing users, e.g.
e sewic@ more reliable or frequent
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