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~ Executive summary

- New Zealand has a transport -intensive economy. with a high level of GDP ‘associated with
" transport relative to other developed countries. Efﬁcrency gains in the transport sector will
-reduce the transport cost component of some major. productron activmes : o

" = Continued investment in the provision of transport infrastructur’e to meet increasing demand is
not sustainable in economic or env1ronmental terms. A demand management approach is
advocated. ‘ ‘ ‘ :

= The int:orporat‘ion of environmental costs into transport prices on the basis of principles such '
as “user pays” offer “economically'feaSible m_eans of improving demand management. '

L _".' Increasing pressure to meet env1ronmental targets (such as CO, emrssrons) reqmres the transport :
- sector t to constrain. the contrlbutlon 1t makes to these problems

- Changes in the soicial environment have created pressures fora fundan’;ental shift in the transport
planning paradigm away from consensus-based models toward conflict-based models.

- Transport planning development is in an “experimental” phase which is characterised by the lack
~ofa coherent theoretical base and the lack of a consistent, comprehensrve investment planmng :
: 'framework - -

- Land transport planning in New Zealand is dommated by roadmg-based consrderatlons Aw1der ‘
. view that accommodates other modes. is strongly recommended '

- »Land transport plannmg is capable of improvement through the use of clear goals consistent :
-~ criteria, modal 1mpart1a11ty, and mclusmn of considerations of 1rreversrb1hty, risk and managenal
flexrbillty ‘

= Increasing attention is bemg paid to the interaction of land use and transportation, analysrs of
transport demand in terms of behavioural models, a. part1c1patory approach to decision-making,
and how best to achieve distnbutional goals :

- Demand for transport is more accurately described as demand for transport services rather than
“for particular ‘goods”. ' : s

- Transport services " are characterised by umque demand ‘and supply features public good
characteristics, and externalities which create problems for private provrsion

- = Changes in the policy framework have led to an 1ncreased emphasis on envrronmental effects,
efficiency in resource use, and a' regional focus in planning. Pressures for private prov1slon of
: land transport infrastructure are expected to increase. » :

= The investment process is stlll dommated by. cost-benefit analy51s (CBA) as the pnmary decrsmn -
~ tool; despite its methodological shortcommgs : :



Cost-Bénefit analysis as a consensus-seeking methodology is limited in its ability to meet the
.changing criteria and is 1ncreasmg1y seen as one component m a dec151on -making framework that
mcorporates other criteria..

The CBA process 1s capable of 1mprovement both in terms of the methodology and the way it
_is applied. A number of pomts are. discussed in relation to the Transrt New Zealand evaluation
- _procedures ' : o

Alterna’ﬂve evaluation frameworks are identified and one (cost-effecuveness) is disCussed asa- -’
feasrble addition to the present procedures :

A case study is described in which a preliminary evaluation of alternative road options for a
transport 1mprovement proposal is compared with a rail. alternative as an illustration of the use
of a planmng viewpoint that is not mode-specrﬁc

Recommendations are made with regard to 1mprovements to the current evaiuation procedures
'and the adoption of a modrﬁed pianmng framework :



CHAPTER 1

' -Introduction

- LL . dThte/ _context'- tr‘ajnsport and ,sustainability. o

‘ Transport is-an essentral service for the functlonmg of all economies - be they 1ndustrrahsed'
* economies in developed countries or the developmg economies of third world nations. Much of our
current wealth, based as it is on producing and consuming a continual stream of goods and services,

* has depended on, and spawned a vast transportation network. Globally, transport.demand growth
is consistently outpacing human population growth, and by 2030 it has been forecast that vehlcle
numbers plymg the world’s roads will have doubled to one brlhon (Blevrss and Walzer, 1990)

' Such growth poses major regional and global environmental‘threats Road vehicles use about h‘alf. .
~ of the world’s’ orl production; and the emissions from burning fossil fuels are major sources of
. _pollution. Motor vehicle emissions (carbon monoxlde nitrous oxides, hydrocarbons) at a regional
level endanger human health and ac1d1fy the environment. At a global level, transport accounts for
. about 20% of CO2 emissions, the major greenhouse gas contnbutmg to the potential for global
~ warming and climate change. Transport causes many other adverse environmental effects. 1ncludmg'
-noise, inner city congestion, land use conflxcts, and social and psychologrcal 1mpacts (e g. soclal-]

- dislocation and stress)

' Concerns are being raised that future expansion of the transport‘ system. based' on its present -

_characterrstrcs of land use, modal split and propulsron types, would be impossible within the Earth’s
- ecologrcal and resource framework - it is unsustainable (Valen Workshop, 1990). The urgent need .
to re- orrent our transport systems towards sustamable outcomes is becoming wrdely recogmsed

The requrred response has: many facets ‘One involves emphasising more fuel efficient vehicle
technologies (both within mode or inter- modal), or propulsion technologres which are ‘pollution

free’.” Another aspect is the need to change transport planning away from being an activity based - e

,mamly on supplymg transport infrastructure to meet increasing demands, towards managing or

. reducing theseé demands. For 1nstance /in the United States, itis bemg realised that continuing to

.. 'build transportation-facilities to av01d traffrc congestron is no longer a vrable or realistic approach
- (Nrcholson, 1992) - : o

"There are many pohcy related aspects to this change A prlmary concern is to develop a more
holistic policy making framework, so that environmental concerns are fully accounted for within
. transport and other pohc1es (World Commission on Envrronment and Development 1987)

12 New Zealand issues
“In New Zealand, about 30% of GDP is associated with transport. *This is a hlgh proportion '

compared with" typically 15 - 20% found in other western countrles (Nrcholson op. cit.).. The
“reasons for this include geography, demographic factors, the structure of the New Zealand economy

- (based as it has been, on the export overseas of comparatively bulky and transport intensive resource

- based commodmes), the low population density (rendering public transport uneconomic), and the
srgmfrcance of the rural sector in the economy ‘There is also New Zealanders enthusrasm for the



motor car. Car ownership rates in 1_988'(507'3cars per 1000 populat'ion) were the second highest in ) E
the w,()rld,‘ and had grown at an "average' of 2.4% per annum. since th_e e'ar_ly 1970s (Collins, 1992).

The land transport mfrastructure has been developed over the last 150 years wrth central government
playmg a particularly strong role from the turn of the century onwards, Transport planning has been
dominated by central and local government duthorities, and mvestment in transport infrastructure
has largely come from the’ publrc purse. The national institutions co- -ordinating the planning and
- investment process have been formed along modal Irnes (ie. dtfferentratmg between road and rail),
: whtle at the local level some mter—modal co ordination has been evrdent

Several enwronmental issues are now puttmg the transportatron plannrng and investment process

in the spotlrght The Government’s signing of the Climate Change Convention at'the 1992 Earth v

Summit commits New Zealand to work towards a stabilisation of CO, emissions by 2000.. Transport .
~ accounts for 46% of energy related CO, emissions in New Zealand, and from.1985-1990 emissions.
_ from the transport sector increased by an average of two percent per annum. Curbing transport
-emission growthi -therefore is a key requirement if this | country is to achieve its CO, target. Urban
R transportation issues are being viewed in.new ways as authorities in the main centres of Auckland,

‘Wellmgton and Chrtstchurch are havmg to reconcile increased. transport demand with pressure o,

relieve inner city congestion and local opposition to expanding major linkroads and motorways. At ..
the same time the withdrawal of central government funding for publtc transport has put pressure
on local and regtonal authorities for htgher contributions. :

’ Transport planntng is affected by the ‘Resource Management Acts requrrement that local and
" regional authorttles and other agencres promote “sustainable management of natural and physrcal
© Tesources. : : ' :

. Agamst this background is the rising- demand for transport servrces Thts is partly due to populatlon
growth, with the Department of Stattstrcs pro;ectmg a population increase. of 17% by 2020.
Increased economic activity is another reason. - For mstance the volume of wood to be. removed
from forest plantatlons 10 processing centres and ports is expected to double soon after. the turn of

~ the century, and treble before 2020 (Stark, 1990). Tourism is another potential high growth area

- with large demands for transport. The tourist industry is aiming for a target of 3 mrlhon visitors by

‘the year 2000, a trebling of present numbers, and thrs would greatly increase the requtrement for
certam land based transport services.

The 'transport-intensive nature of the economy, Changes to the investment funding base,
‘environmental constraints, and an increasing demand for transport servrces are major considerations
when makmg planmng and mvestment decrsrons ' :

- 13  Objectives of the report

The major objective of this report is to describe the basis for an alternative planning'frarnework and
- to propose alternative criteria for evaluating land transport investments..

- One of the present difficulties is that the environmental externalitie's" of. transport are not ;
incorporated into transport planning or investment decisions in a manner that adequately expresses

- social preferences. Some commonly occurring environmental impacts of transportation facilities (e.g.

" noise, vibration, local .air pollution, barrier effects) can be quantified in physical terms. There is
consrderable doubt, however, that the methodology used to include these i in the economrc calculation
E accords such 1mpacts the recogmuon and attenuon they deserve SR S o



Little progress has been made in including these factors directly into cost-benefit appraisal (Pearce

- -and Nash, 1981).- Consequently, transport modes with relatively high environmental costs continue :
* to have: an unfair advantage over those with low-énvironmental costs. For example, fuel prices do .
not reflect the environmental costs of fossil fuels, so. the relative fuel efficiency of rail over road
transport (approximately one quarter to: one half the fuel mtensny) is unable to be fully reﬂected :
in rarl COsts vis-a-vis, road

Grven the large publrc investment in provrdmg transport mfrastructure (see Chapter 4) it is desirable
that evaluations should take into account the envrronmental and social externalities assocrated with
- altérnative options. in-a way which facilitates comparrsons and achieves Government’s des1red’
outcomes (at the least cost in terms of resources, mcludmg the envrronment)

' 'Consequently, there is a need to ensure that crtterra used in the allocatron of publrc funds encourage -
_provision: of transport services rather. than the use of part1cular goods to provide these services.
- Public funding for land transport 1nvestment should not act counter to, ‘the’ Govemment’
’ 'envtronmental goals : ‘
- 1.4 . Report structure -
Chapter 2 d'escribes_ the planning.context and the rationale for charige. '
Cha‘pter 3 examines the economic issues relevant to transport service 'inves'tr_nen't.;
o 'Chapter 4 describes the transport service inVestment context- in" New Ze‘al_and.

) Chapter 5 provrdes a crrtrcal analysrs of the investment process in New Zealand mcludmg the
‘ process by whrch prospectrve pro;ects are 1dent1f1ed and the. criteria used for decrsron makrng

- Chapter 6 proposes an alternatrve framework w1th whrch to evaluate mvestment possrbllmes in -
_ transport services. ; ’

'_Chapter-’[ present's a case study which illustrates the issues rai‘sed_ in the report. .+

Chapter 8 concludes the discussion.






- '.T‘ransport planning . 'rational_.e'_for change

2.."1‘ Transport plannmg

o Transport planmng has mcreasmgly experrenoed a changmg socral envrronment charactensed by-

uncertainty and turbulence. - Healey (1977) argues that the 1mp11c1t model of society that transport- o

planners have operated with has ignored distributional issues arid system inter-actions. This failure
~has resulted in pressure from active interest groups. which has altered the structural context of
planning and introduced strains and inconsistencies into the apphcatton of the plannmg paradrgm

In Healey’s view, the mcorporatron of social sciences into transport planning is an attempt to adjust

the existing paradigm, but that in the longer term the effect is to hasten a more basic paradigm
change. Healey’s analysis provides a useful viewpoint from which to examine the current transport :
plannmg framework and the altematlves whtch have been proposed

Healey drstmgulshes four broad phases of post-war development in road planmng the descrrptrve ’
A and. prescriptive phases, the. phase of tejection, and the phase of restudy Healeys thesis has a -
‘ vnumber of msrghts which merrt a more detarled consrderatlon . '

2. 1 ¥ Zhe descrtptwe and prescrzpttve phases

" In the post war perrod the problems of urban transport the mcreasmg dommance of the car as a-

~ private transport mdde, and general employment considerations created the problem of anticipating

trafftc demand and pr_ovrdmg.the road 1nfrastructure investment to meet the demand.

Transport planmng was effectlvely reduced.to road construction for the beneﬁt of foad users. Roads' N : |
- were seen primarily as physical facilities constructed to respond to the demand for transportation -

’ expressed in terms of actual and projected traffic flows.” Road planning dealt largely with trafﬁc
- demand engmeermg feasrbrlrty, and constructlon, mamtenance and operatmg costs '

The prescrrptrve phase is characterrsed by the need for urban transport models, modal spllt and trip
‘generation and’ origin and destmatron data. Cost-beneﬁt analysis (CBA) offers an. efficient
- accounting procedure which can bring resource allocatron in the public sector into line with practices
- in pnvate enterprise. Using these tools planners attempt to prepare a ratlonal plan for an optimum
transportation system for an urban area. The approach is essentlally the same at pro;ect and :
strateglc level, : . :
Pro;ect level (1e local) decrsrons are ]ustrﬁed on the basis of a plannmg framework whlch is
; removed in both time and space from the actual site of the consequences of the decision. - The
process assumes that a transportation system can be desrgned which will produce an aggregated net
social benefit, usually at the regional level, conceptualrsed in terms such as. the pubhc 1nterest or .
commumty welfare.

» The aim of cost-benefit analysrs in this phase is to guide the decision-maker mto channelhng '
resources into: pro;ects Wthh will yreld the greatest net benefit to socrety :



212 Thephaseofrqecnon =

Durmg the past 30 years opposmon to unrestramed economxc growth and a fierce concern by certain -
groups with quality-of-life issues has led to-an mcreasmg concern with the natural and physical
environment. Dominant planning models have been rejected because they have excluded the social
consequences of physical planning decisions, partrcularly their drstrrbutronal rmphcatrons The
requirement is for an analysis that goes beyond the capabilities of engmeermg and economics to a-
consrderatron of socmloglcal and. pohtrcal questrons

.This phase challenges the two main assumptrons of the prescrrptrve phase the consensual nature -
of social systems and the role this allocates to the planner, and the acceptabr’lrty of- the market as
a mechamsm to rdentrfy social prlorrtres and drstr1bute resources and opportumtles ‘

This- altematlve perspectrve identifies a range of prevrously 1gnored 1ssues such as the posrtron of
transport minorities, the 1mphcatrons for modal split, distribution of the costs and benefits of

planning decisions, the question of compensation for negative effects of decrsrons, and the problems :
of the mter-relattonshrps of transportatron and other physrcal and socral systems : |

Healey describes the mrtlal reactlon of transport planmng as an attempt to modlfy the dommant
transport planmng paradigm without fundamentally changmg it, through incorporating a range of ’
impacts of planning decisions, and using partrcrpatron as both a methodology and a public relations
exercise. What does. not change is the basic commitment to.consensus seeking models, and the -
,dommance of the market in setting goals and evaluating alternative courses-of action (ibid. ).

Cost-benefit analysis is incorporated into transport planning in the descriptive and prescriptive

‘phases as a public sector accounting procedure. Its development as a means of assessing certain -

‘socio-economic dimensions of planning decisions is a-logical one.. In the re]ectron phase, 1t isan
attempt to mtroduce social welfare. consrderatrons into physrcal planmng decrsrons '

Cost-beneﬁt analysrs isa consensus-seekmg methodology It.is market oriented. It operates on the
basis of aggregatc welfare assumptions which can include a distributional perspective only with great
difficulty, ifat all. It 1s only a tool for evaluatmg pro;ects generated on conventronal traffic flow ’
criteria. :

The pnncrple underlymg the evaluation of. alternatrve courses of actron in resource allocatron
-decisions is that of Pareto optrmalrty ‘If one-person gains and no-one correspondmgly loses, there'
is.a net gain in welfare. If some gain while others lose, however, the method can. give no gurdance '
about a correct course of action. - An example of the limitations of CBA is the Kaldor-Hicks
criterion: that an allocation of resources is warranted if those who gain could in theory compensate«
those who may lose. “This does not requrre that compensatlon actually occurs nor that winners and
losers be identified. :

- Discontent with market-oriented , non-participatory decision processes, and therefore with CBA as
a methodology, does not answer the problems. of planning. - Planners have turned to ‘the social
' sciences to introduce a broader range of perspectives and varrables to CBA. This has resulted in
decision frameworks which include both engmeermg and expanded CBA evaluatron criteria |
: mcorporatmg economic mtangrbles



) An a]tematwe social tmpact framework : :

Social impact analysis shares common procedures with physrcal envrronmental 1mpact statements.

"~ 'Healey describes an -alternative form. of social rmpact analysrs Wthh attempts to examme
- comprehensrvely the nnpacts of tranSport plans ‘ :

This type of social 1mpact analysts typrcally 1dent1fres affected. groups and descnbe(s) how these -
groups are affected Whete possrble, these effects are reduced to numbers. Impact studles, however, .
typrcally pay more attention to the way benefits or effects are distributed among affected groups than

. "to the reduction of these effects to a final number, benefit-cost ratio, or rate of return. Impact

-studres do ordmarrly 1dentrfy and array all relevant effects, even though these can seldom be added -
together or to user effects 10 prov1de a net amount of rmpact ‘ '

v Thls kxnd of evaluatron procedure allows hrghway 1mpacts 0 be analysed in a series of overlappmg ‘
~.contexts... Impacts can be seen as occurring wrthm a temporal spatial, pohtrcal economic and social .
-context. “They can be estimated for the project planning and. construction phases for different
. geographrcal areas and for groups with dlfferentral economic and socxal characterlsucs and resources

; This form ‘of social impact analysis considers that consensus has to be sodght rath'er than assumed.
It acknowledges implicitly that the process of seeking consensus must be a polmcal trade-off among
) vanous lnterests . : PR . ’

I Healey s view the mstrtutronahsatron of partrcrpatlon, and the introduction of social scrcnces has

" .both illuminated and created contradictions and tensions in plannmg act1v1ty, which can only be -
resolved by very basic changes.” Current transport plannmg techniques have not yet adequately‘
integrated community values, envrronmental quahty, ecology and mtangtble costs and benefits into
the equation for determining the allocatron of resources the programme prlormes, or the locatlon‘ ,
of transport corridors. - : o

2.1;.3 The phase'ofmsmdy

In thts phase the transport plannmg process is characterrsed by methodologres quite different from ,
those employed prevrously ‘Because the major issues are political, existing techniques are unsuitable
‘ ‘for ,.dealmg with consensus seekmg models,_ market oriented plannrng, and drstrrbutronal quest_lons L

"I‘ransport plannmg actrvrty can be descrrbed usmg a series of orgamsmg ‘contexts based on the extent
~-and tlmmg of transport development, participation in decision making, and equity issues. These
contexts are depicted as mutually reinforcing and overlappmg An adequate approach to transport
plannmg is seen as requmng consrderauon of each of them together wrth their 1nteract10ns

. The aim of planmng isto be responsrve rather than prescnptlve Plannmg can only be responsive, .

"however, when it is not locked into large-scale, capttal-mtenswe transport plans, oriented to target
years far in the future. Large-scale planning requtres a degree of certamty about future events whrch
s m general unachrevable in practrce "

" With future events and. trends drfflcult to predrct the emphasrs isona plannmg process which is .'
’ short term and incremental. Here changes to any system can be 1mplemented and tested agamstf ,
experlenoe before further modifrcations are 1ntroduced :

o Slmrlarly, there is a move away from strateglc and network transport planmng, based on aggregate -

welfare assumptions and aggregate transportation data, ‘and an mcreasmg unwrllmgness to impose
local costs and problems on this basis. The relatlonshrp of land use to transportatron recelves most’

7.'



attention because of the traditional orienta'tion of Pphysical planners Rather than the one way
causality of previous models, the. interaction-of land use and transportation is of prime interest, .
especrally as it affects the urban form and relates to social factors ' -

One conclusion arising from a shorter term mcremental approach is that upgradmg exrstmg road _'
ways may be a preferred solution to constructmg ma]or new networks ‘with uncertain consequences,
long-term and for the roadmg system. ‘

The use of behavioural models to predict transport demand is assoc1ated wrth a desrre for responsrve _
planmng which is not locked tnto determmisttc large scale plans '

,Transport planners accept the plurality of mterests and values Wthh characterise socrety, and :
“acknowledge that opportunities to articulate these diverse interests-differ: Where the costs. and
'beneﬁts of changes to physrcal and socral systems fall is difficult to predict ’

The problem of participation in planning activities 'which have- regional or national consequences
is acute. At the local or project level, both information gathering and the evaluation of alternatives -
«can be devolved to. In strategic-level or longer term plannmg the solution is not so. obvtous

'If parttcrpatton is deﬁned as any acttvrty Wthh mtroduces additlonal actors vartables or perspectives
into the planning process,  there is little or no problem If, however, parttcrpation is seen to involve: -
the nght not only to supply mformatton ‘and express a preference among alternative strategies but
-also to decide which alternattves shall be adopted the legitimacy of the dec1sron body is problematic
especrally where publtc funds are mvolved :
Relocattng the decrsron process in the political arena translates the techmcal plannmg analy51s into”
a procedure for dertvmg ‘and supplymg mformation and makmg recommendations on courses of '
action. . : , . oo :

Equity' objectives, concerned with the evenness or fairness of the distribution of the benefits and
costs of transport 1mprovements may conflict with efficiency criteria for maxrmismg social welfare:
as a consequence of taking an approach that is based on fitting facilities to needs. A social approach
_ to transport planning of the type advocated by- Healey, would articulate socral goals, analyse social
structures and processes -of change, and direct attention not simply to the user benefits or social-
"’impacts of developments such as new technologies but to issues such as the. consequences within -
 the economic system of directing demand away from' car usage. Solutions may be of a transport,
non-transport or mtegrated form, and may be long term, short térm or: mcremental

~2 I 4 Summary

Attempts by planmng orgamsations to adapt their procedures marginally 0 accommodate soc1al'
‘change merely perpetuate the prevailing consensus paradigm.. This results in a, “more messy and
.complex field of enquiry than the formal modelling or linear processes of earlier Pplanning activities”™
(ibid.).  The current state of tranSpor.t planning in New Zealand can be considered in the context -
of the restudy phase described by Healey. An analysis of the socio- political context of planning is
-outside the scope of this report. The development of an alternative analytical framework can be
- seen in the context of the paradigmi shift described by Healey - that is, the socio- political perspective
‘which underlies planning procedures should be exammed to determme the extent to Wthh there is-.
a move towards normative planmng ' :



Overview of trahSpo’rt services .

3.1  Introduction
This _section a'ims to deﬁne transport serVices and discuss their implications for'inves‘tment planning.f

N This report is concerned with investment crrterra for the provrsron of ‘transport servrces Often, the .
. term ‘transport servrces is confused wrth ‘transport rnfrastructure : '

. Transport servrces are demanded by the publtc and mdustry for such thmgs as prtvate travel fretght'
* and business travel. ‘Travel for people or goods-is usually undertaken as part of the cost of achrevmg'

" a desired activity rather than as an end in itself. Transport is regarded as being an intérmediate

- good and demand for transport is thus an induced demand. That is, “the demand does not exist for .
.its own sake: it is induced to satisfy some other need” (Wheatcroft In: . Chartered Institute of -~
“Transport Journal, 1978) Robb (1991) suggests that mobrhty is the underlymg basic need from
‘transport. -

.. Mobility can be deﬁned as the “freedom for people (and goods) to crrculate and penetrate to

- individual destinations and to stop: on arrival” (ibid.). Therefore in essence, transport can be seen
as providing-a service of mobility - for -people and goods Mobility is desired for a number of

" reasons. It provides people with access-to places of ‘employment, recreation-and other service
utilities. Mobtlrty is also essentral for the movement of goods and materrals for mdustry within the
: economy : :

‘ The transport 1nfrastructure provides thrs transport service of mobrhty For example, the Auckland
. Harbour Brldge is the mfrastructure that facilitates mobility (service) to and. from the North Shore. _
~ Transport infrastructure can take a number of forms (or modes) for land (e.g. roads railway lmes, :
prpelmes), for water (e. g ports, canals waterways) and for air (e g arrports) : '

“These 'modes are not r‘nutually excluSive but interact with one ano'ther in assrstmg the mobility of

_people and goods.  The demand for transport services is not restricted to a particular mode. That . -

1s, the demand is not for road transport but rather the abrhty to get to places of work etc. Travellers
" may use more than one mode for a partlcular purpose ¢.g. travel to work may be by road and rail..
Where mobility choices exist, the fulfilment of seconidary needs may be the 1mportant decrsron
'crrterla Chorces wrll be determmed by factors such as: . o

< “travel time,

: -"independence,

. = flexibility,

- comfort- ,
- cost-effectlveness

3

- personal attrtudes to envrronment health etc.

' ,1 Although some hterature suggests people derrve utrhty from drrvmg, the semce is still
regarded as mobrhty



Given that it is not the transport infrastructure that is demanded, but rather the service that -
transport provrdes, the criteria used to allocate public funds should ensure efficient provision of
’ transport servrces and not pre- -determine the use .of parttcular goods to prov1de these services. -

32 Economtc charactertsttcs of transport services
'-'3 2.1 Supply and demand
The nature of the supply of and demand for transport services makes transport servrce investment -
planmng complex. Crlterta used for allocatmg public funds to transport services must take account

of thts complexrty

- Possrbly the. most ‘important’ characteristic of transport is that it is not really demanded in its own_
“right. Generally, people wish to travel so that they obtain some benefit at the final destination -

" the trip itself-is to be as short as possible. Similarly, users of freight transport perceive it as a cost e

in. thetr overall production functton and seek to mimmtse it wherever possrble

'On the supply. srde, certain aspects are unlque also. Part of the plant is mobtle and is entrrely_
. different in its characteristics to.the fixed plant (e.g. rail track airports). The fixed component is
usially extremely long-lived and expensive to replace and few pieces of transport infrastructure have
'alternattve uses. In contrast, mogt mobile plant is relattvely short-lived and replacement usually

occurs with physical obsolescence rather than technical obsolescence as with the fixed components.

‘Mobile plant is also cheap, with the prospect of alternative employment if demand declines in one

- market; for example a bus can be transferred to another route or another form of service. The '
mobtle components of transport are subject only to minimal scale economies whereas the’ fixed v

. component is subject to quite substantial economies of scale. Once a rail track is laid, the marginal :

cost of using it falls until some maximum capacity is reached. This means that generally there is a. -

" minimum practical size below which the provision of transport mfrastructure is un-economic. There
-"are mmtmum traffic: ﬂows, for example, below Wthh it is not economic to build motorways ‘
These features of the fixed and mobtle components of transport have 1nﬂuenced mstrtuttonal '
arrangements in-the sector. The high cost of provision, longevity, and scale economles ‘associated
with' the fixed components create’ tendencies toward monopoly control, while the ease of entry,'
'ﬂextbiltty, and lack of scale effects tend to stimulate competmon in the mobile sector

Public inivestment in transport services is justified because of market failu'r‘e due to their public good " »
characteristics, the presence of externalmes, mtangtble costs and benefits and equity considerations.
In the absence of market failure, price srgnals would attract a more efficient (but not- necessarily*
equltable) level of investment.

322 Public gvod charaeteristics

: Transport serVices.eXhibit,» to, _sorne degree, the'deﬁning_characteristics of pub'lic, gOods ie. -

- Non rrvalry in consumption Use of the service (e. g a road ora bridge) by- one person does not- ;
: necessarily mean that another cannot use it.. ‘

" _Non-excludabtlity It is (or has been) drfﬁcult 10 exclude people from (or charge people for) -
usmg the service. Road user charges are ‘levied on’ commercral freight users. but technical



drfﬁcultres in momtormg prlvate road users have prevented charges bemg levied that would more |
- fully reﬂect the costs of road use.

Economic,theory indic_ates that if .the'provis'ion-of public goods is left to the free market, problems
. arise in terms of the efficiency with which goods are allocated. Unless private firms can-exclude
non-paymg consumers (physically or legally) and ‘unless ' consumption benefits can be fully
approprrated by the individuals who pay for the good or service, prrvate provrsron of a partlcular"_
good or service will be less than is- optimal from socrety S pomt of view.".

For some transport services (eg brrdges ‘roads), exclusxon is economrcally feasible. soa pnvatei '
supplier could come forward to provide the good.: For example, a private firm may build a bridge
' -and charge a crossing ‘toll ' which would generate a revenue stream to cover the construction costs.
- The problem is that the private suppller ‘may not provide the correct size of bridge because there
- is no way of determmmg ‘the total demand of all individual consumers. The private supplier may
. .not efﬁcrently price the facility because individual consumers (users) have an mcentrve not to reveal ,
e thelr true margmal valuatrons (the free-rrder problem). - - : '

Roadmg does not conform 0. the “textbook” deﬁmtlon of a pure publlc good Many roads '

* particularly in. urban areas, are characterlsed by congestion. Congestlon increases travel time, fuel

usage, and pollutron and it has been argued (Mrchre 1991) that even at low traffic densities,
congestion can produce a marked disbenefit to road users. On congested roads, individual users who‘
- pay marginal private costs will typically not pay for the full costs of congested road use. ‘Users -
generally only pay for the costs they.incur, rather than the costs- they inflict on society- and other
_ . users, The existence of congestion 1mp11es that with roadmg there is rlvalry in consumption. In thls '
- s1tuat10n an economrc case can be made for some kmd of charge eg a road toll '

.In practice, congested roads mvolve complex prtcmg problems Assummg that the congestton occurs
at regular time periods (e.g. roads at rush hours), efficient allocation requires that users be charged

a price equal to the margtnal costs rmposed on other users durlng that period of the day “This -
. 1mplres a zero prlce durmg non-con gested perlods and some positive prlce durmg congested perlods i

For prrvate ﬁrms to produCe ‘non-rivalrous, excludable publrc goods they must pay the cost of
‘producing them with revenues from user fees ie. the revenue stream must cover the costs of
construction and-operation. To, achieve the necessary revenue, firms may have to set the user fces '
~ above the. marginal social costs of consumption. “Thus, market failure may result because the fees.
'exclude users who would obtam h1gher margmal benefrts than the margmal socral costs that they
1mpose

| 3.2.3 Extemulities -

External effects or externahtres refer to the costs and external benefrts generated by one person butr )
. :accrurng to someoﬁe else who is not a party to the actrvrty :

Extcrnalrtres can arise from productron or consumpuon and occur when, “a varrable controlled by
one economic agent enters the utility function of another economic agent” (Pearce and Nash 1981)

This applles to md1v1duals as well as firms

_ Extemalltres can be posrtrve {&.8. prrvate tlmber forests provrdmg scenic benefrts to nature lovers) L
" or negatrve (e g. air pollutron from factorres damagmg the health of nearby resrdents)

1



Examples of externahtres common to transport mclude mconvemence caused to: pedestrrans by
traffic, effects of changes in traffic flows upon: business and resrdentlal propertres and interaction
of roadmg w1th other transport modes ' :

'The presence of externalltres mhtblts the efficient allocation of resources For exaniple, with -a
negative externaltty, firms will produce too much of the private good that generates the externality
because the marginal costs borne by those firms do-not include the negatrvelmpacts»suffered by
those whorn the externality affects, and are therefore understated. Firms thus choose a higher level
of output than they would otherwrse thus creatmg a net socral loss and an meff1c1ent level of' o
. productron , : : ‘ .

3.2.4 - 'Intangiblé bos‘_ts and bé)wﬁts‘

: Intangrble costs and beneﬁts are “those for whrch there is no market and SO there is no establrshed .
price to-actas a gurde to their value” (Transrt New Zealand; 1992). Examples include air pollutron, -

. noise pollutton barrier or severance effects of road and traffic Streams, vibration, visual impact,
historical and cultural impact, ecological rmpact and psychologlcal stress” (for example from
,drslocatton, forced property purchase) ‘ . ’

3.2.5._ Equity

: When evaluatmg a project, it is usually assumed in practice that the pro]ect is desrrable if the -
benefits exceed the costs, 1rrespect1ve of the persons to whom the costs or benefits accrue. The
decision criterion that is used- (Kaldor- HleS) requrres only that where aggregate real income ‘
- increases as a result of a transport improvement, any: losers could be compensated for their losses.
and the community would be better off. Whether the losers are actually compensated is a matter
of income dlstrrbutron wh1ch is a political decision. Inpractice, many projects are carrred out
“without compensatlon bemg pard to those who are adversely affected

Equrty prov1des one )usttﬁcatlon for public mvolvement m transport service mvestment The market
- mechanism is not designed to distribute services fairly. Hotchktss (1977) maintains that the use of
“market prices for valuing costs ard benefits provides-a werghtmg in favour of hlgher income groups’ '
since their greater purchasing power leads the ‘market to give preference to their wants. There may
- be a positive weighting in favour of projects desrred by hrgher income groups which would be carried

' out at the cost-of those on lower incomes. . S

. One .juStification -for' ignoring income 'effe_cts when considering specific projects.'has been that the

~ ‘community undertakes a number of projects whose effects are likely to.be randomly distributed so |

- that the net income redistribution effect would be small overall (ibid.). However, transport projects

in inner urban areas, for example, tend to 1mpose extemal costs on lower income groups while the’

: benefits aocrue to middie and upper income. groups. Unless allowance is made for the income

~ effects upon. drsadvantaged groups, movement towards an optrmum allocatron of resources 1s,' :
1gnored »

It may be desued that more welght be gtven 10 the preferences of those who are. d1sadvantaged in

i other areas. of the economy Decisions as to who should and should not benefit from these services
are essentrally pohtrcal and should therefore be undertaken by a pubhc authorlty



3.2¢6 anate provision of transport services |

"The classic argument against involving the private sector in the provision of road transport services
is that they have strong public good characteristics. From the point of view of demand, roads are
seen as non-rival in consumption and it is generally impractical to exclude additional users. Since
the benefits of the roading network are available to all, consumers have no incentive to reveal their
: preferences and wrll act as free riders (Michie, 1991)

On the supply side, the “lumpy” nature of roading investment means that increasing returns to scale
-are likely to apply (since roads cannot be added to mcrementally) This will lead to excess capacity
and an opttmum price of zero (ibid.). Road user charges will drscourage marginal users, but since '
marginal users impose no substantial costs, then benefits are reduced without reducmg costs. Under .
these conditions, prlvate prov1s10n is. unhkely to occur. :

Efﬁcient pricing under competitive conditions will result in road user charges being set below -
average costs during.the early stages of traffic development, thus making roading investment
“uneconomic, If roadmg operators are allowed to charge monopoly prices, then a sub-optimal
distribution of resources occurs i.e. individual roads are used less than they should be and demand
for the transportation services provrded by networks is constrained generally (OECD, 1987). In
addition, private operators will be discouraged by significant entry-costs and the prospect of
' competmg with a “free” pubhc network which enjoys a degree of monopoly protectlon

Ho'wever, this view is overly simplistic. The theoretical supply function indicates‘ the provision of
excess road capacity but this does not accord very well with the existence of traffic congestion. As
described above (Sectlon 3.2.2), road congestion is a negative externalrty which arises because
_ transportation mfrastructure is not characterised by efficient road pricing and investment. On
congested roads, individual users generally only pay for the costs they bear (marginal private costs),
not the costs they inflict on society and other users (social costs). Thus, private costs are lower than
social costs yet demand is based on private costs only. According to Michie (ibid.), this situation-
can occur even when overall road user charges equal or exceed perceived marginal social costs for
~ the network as a whole. To ensure an efficient €conomic outcome, a congested infrastructure wrll

‘be rationed by price, at peak times, to those users who most highly value their j ]ourneys and use by
. travellers with less urgent demands will increase at off-peak times.

' While the pr'icing' of transp.ort services should attempt to take into account the costs that road users
impose on each other, an efficient road pricing regime is not, in Michie’s view, sufficient to ensure
* private sector involvement in the provision of transportation services. “The viability of a private
road is largely dependent on whether prices compensate expenditure and capital charges, where
efficient prtces are set by the nature of the production functron” (1b1d) '

Technological developments in transport may be changing the nature of some transport services
rendering them more a prrvate good than a publrc good. For example, Hong Kong is currently
investigating the bar-coding of cars, reading their motorway road usage electronically and sending -
owners a bill at the end of every month (OECD, 1988). Nilsson (1990) investigates voluntary private
funding of so called ‘public investments’ and concludes that under certain conditions? pnvate
funding of public transport services can lead to welfare 1mprovements

. 2 When the admrmstratron has msuffrcxent resources to 1mplement all measures that are soc1ally
beneficial and when private beneficiaries exist who are prepared to pay. ’

13



It is possible that téchnological changes which allow for accurate charging of users of motorways-and -
_conditions which encourage private funding of transport services could cause a transition towards
grcater private investment in transport service provxslon ‘ ’

327 Transport services and development_

Transport services, are closely associated with overall economic development.” Transport services
- provide a basic infrastructure for the economy enabling raw- materials and intermediate products
" from varying locations to be transformed and combined through the industrial process enabling final
products to be delivered to their users, and.expanding the geographical extent of markets. ’

' Transport services also contrlbute to the basic polmcal and social infrastructure. Moblhty facxlltates
the flow of people, information and ideas as well as goods thereby assisting the political and social
integration of territory. Hlstoncally, parts of the transport infrastructure have developed in response
to particular needs. For example, rural roading has developed to provide access to markets for
agncultural commodities and mputs to prlmary producuon

33 Planning issues

"The ‘appraisal of investment projects in transport infrastructure forms part of broader investment
planning whose basic aim is to.provideé, in a convenient form, information to decide which options
best meet Government’s political, social and economic objectives. Three major requirements are
~ identified as pre-requlsxtes for ratnonal decision makmg on the allocation of public funds for
' transport services: :

= clear goals,

= consistent criteria,
= modal impariiality;'
Rational investment planning in transport services can occur when those investment possibilities are .
~ chosen which best fulfil. one or more goals. In ‘order to decide on a particular investment
programme it is necessary to define clearly the goal(s) of transport service investment. In the context .

of public investment decision-making, goals embody certain values which are held to be soc1ally
_ desu’able (eg efficiency, equlty, convemence, ﬂexxbxhty)

~The goals chosen determine which positive and nega_tlve values (advantages and disadvantages of

each‘project) are to be included in the assessment calculations. To this extent “costs and benefits.
have a mierely instrumental character; it is only in relation to particular value conceptions (embodied

in objectives) underlying the invéstment decisions that they become concrete factors, instead of being
mere elements in an economic calculation” (Georgi, 1973, p43). .= - :
Transport planning objectives have changed over recent years with a greater emphasis -on social and
~_environmental considerations alongside improvements in efficiency. The general objectives of policy
. must be specific to permit trade-offs among alternative goals at a later‘_stége of the planning process.
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Consistent criteria —

The evaluation of transport projects for dlfferent modes -is currently carried out using drfferent :
Ainvestment criteria. For example, rail projects are evaluated using financial criteria whereas roading
investments: are evaluated using economic criteria. The lack of consistent critéria means that
projects can not be 'compare’d on a corrrmon basis. B '

. Investment appraisal attempts to measure the contribution of each project. to the success of the :
defined ob;ectrves so consequently includes and goes beyond purely financial appraisal. “The aim
of a methodology for the appraisal of transport investment projects is to achieve coherence and
uniformity between the different appraisals, eliminating as far as possible any criteria not linked to
the general economlc and socral objecuves or to the transport sector” (de Quiros, 1992).

Modal flexibility _

. Many transport service investment decxsrons focus on a particular mode of transport rather than the

{transport service itself. Such modal myopia fails to account for the fact that the transport services
can be met by a variety of modes. Modal partrallty may therefore result in an inefficient allocation

. of funding. Consider the case of a forestry resource where options to transport logs to the nearest

. port facility include road and rail. While strategic plannmg recognises the need to consider both
- options, current mvestment planning procedures are mode-specific. Apparently no attempt is made
- to consider alternatives beyond those that relate to the ex1stmg or preferred mode.

The oomplexmes mvolved in the plannmg of mvestment in transport services can, in part be
-attributed to three featureS' :

- irreversibility,
= Tisk,
- »managerial_ﬂe)ribility.

Irreversrbtltty ‘ : L ' AR S

The long technical life span of many transport pro;ects ‘makes an exact estimate of the benefits and

costs difficult. The long life of the transport infrastructure makes a revision of investmeént plans
once construction has begun almost impossible. Many transport investment programmes are

~therefore characterrscd by 1rreversrbrhty Pindyck (1991) suggests this has two important«,
implications. ' BEE .

First, irreversible investment decisions are especially sensitive to various forms of risk. such as
uncertainty over the future prices, operating costs, interest rates and the cost and timing of .the
investment itself. . Second, and more importantly, the net present value rule for investments is

~ invalidated when investments are irreversible and decisions to “invest can bepostpOned. '

When an 1rreversrble investment expenditure is made the option to consrder new mformatron that -
might affect the desirability or timing of the expenditure is lost and disinvestment cannot occur
should conditions change adversely. The value of this lost option should therefore be included as
an opportunity cost of the investment. As a result, the net present value (NPV) rule - invest when -
the present value of the benefit stream is at least as Iarge as the present value of the cost stream -
must be modified in that the value of the benefrt stream must exceed -the value of the cost stream
by an amount equal to the value of keeping the investment option alive. The opportunity cost of
investing can be large and it is highly sensitive to uncertainty over the fature value of the project
(1b1d )-* By ignoring such uncertainty. and the opportumty cost of investing, the NPV rule results in
- 100 many pro;ects being: accepted
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"The dlscountmg procedure offers a convenient vehicle by which an allowance for risk and uncertainty
-can be incorporated into the investment decision. Since confidence in pro;ect estimates diminishes
as they come to depend on events more and more distant in time, a ‘higher discount rate w111 reduce

. the weight given to the more distant transactions. Hence, sensitivity of the overall outcome to likely
-(but unknown) errors in forecasting the remote future is reduced. In the private sector, incentives
to encourage investment in riskier projects are usually provided by offering higher rates of return.
. This analogy is sometimes used t0 justify the use of highet rates for riskier projects in the public
-sector as well. The addition of risk premia to the discount rate is of dubious validity in principle,
however, and may have adverse results in practice. First, not all the estimates associated with a

. particular project will exhibit the pattern of “riskiness” which is implied by raising the discount rate,
yet the discount rate will be applied to all aspects of the project. Second, by appearing.to deal

- comprehensively with risk in a manner which reduces these estimates to a minor technical .
adjustment in the calculations, it w111 appear unnecessary to closely analyse of the effects of possmle

‘errors in the estimates. This will not only obscure important issues which ought to be clearly -
identified and investigated but will also allow analysts to assign 1mplic1tly weights to the vanous risks .

~ when that judgement is essentially the task of the decision makers ,

Three alternative devices which can be applied to individual benefit or cost items and which reflect
_ the particular kinds of risk which attach to thém individually are expected values, sensitivity analysis,
. and decision theory techniques. The latter is particularly useful in situations where the problem is
not so much one of making a right or.wrong decision now, but rather one-of making a decision now
. which'is only a partial commitment, in the sense that it is not totally 1rrevocable but which does

: nevertheless close certain optlons '

Managenal flexibility : :

Trigeorgis and Masor (1987) extend the debate over the short-coniings of NPV analy51s in showmg
that it cannot properly capture management’s ability to revise an initial strategy if and when future
events turn out differently from management’s initial expectations. They propose the options-based
: techmque of contingent claims analysis (CCA) as a means of explicitly recognising management’s -
flexibility to adapt its future actions contingent on future events. This calls for an expanded NPV
- criterion that reflects two sources of a project’s value - the traditional static NPV of dlrectly
measurable cash flows and a premium for managerlal flexibility - that is:

Expanded NPV =>'stati'c NPV'+ option premium

_ By v1ewmg investment. opportunities from the perspective of Optlons valuation management isin
a better position to recogmse that: :

- conventional static NPV may undervalue projects by suppressing the option premium component,
= it may be correct to accept pro;ects with negative NPV’s if the option premlum associated with
the valuation of managenal ﬂex1b111ty exceeds the negative NPV of the prolect’s measurable

expected cash flows, N

= the magnitude of ‘unde’r-valuation and the extent to which mana gers should invest moreé than that
indicated by conventional discounted cash flow (DCF) standards, can be quantified using CCA.

~ These issues are relevant to ifvestment decision making in both the major modes of land transport.
The application of option. valuation techniques to investments in both road and rail may help
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' develop an mtegrated framework of analysrs that better permrts mter-modal comparlsons and,
1mproves the efficrency with which resources are allocated '

L -_3.4 Inﬂuences‘ of viewPOint on the process of investment appraisal

. The 1tems to be included in a prolect analysrs depend on the person for whom itis prepared and B
. the use to-which that analysis will be put. Assuming that individuals and orgamsatrons usually
- operate in thelr own self-interest, different individuals/groups will view the economic consequences
of a pro;ect drfferently, and may not want to have them confused with other mdrvrduals/groups :

341 Truck operators
. ,Truck operators will prefer road development rather than rarl If a new hrghway is ﬁnanced from» |

general government revenues or from fuel tax the truck operators get the benefits of the new facility
without a direct cost increase to themselves Even where a new hrghway is to be financed by direct

. user tolls, truck operators may strll prefer its constructron if cost savmgs are large enough (e. g travel o
. trme, fuel) ~

‘Taxes have lrttle effect on the total value of a pro]ect from the socral pomt of view because they o
represent only a transfer payment. ' They ‘have a substantial impact on the way truck operators view

. -a project. To the extent that changes in tax level affect total truck operating costs and truck prices,

they alter the total traffic volume that will use the new facrlrty and thereby change the total beneﬁts e
~that are denved from the pro;ect : -- »

" The perceptlons of truck operators wrll also be affected by competrtron If perfect competrtron -
prevails, then the same profit rate should ultimately be reached after the construction of a new
hrghway as occurred before. - If the trucking. industry is Characterised by strong oligopoly or -

o monopoly, however, the same tariff may be charged after the new construction as before, so that” - -

- lower operating costs will’ increase truck operators profits. Thus, a project may appear more. .
. advantageous to truck operators in an oligopoly or monopoly situation.. Calculations involving the.
- point of view of truck operators should incorporate pricing mechanisms that reflect the &xisting
" competitive situation. It.follows that a social welfare cost-benefit analysrs of a new prolect may

produce different results from an analysrs based on the point. of view of users who do not pay tolls o

to. finance constructron of the facrlrty
y '3.4.2 “Rail

_Stmtlarly, rail operators w111 prefer constructlon of facﬂmes supportmg therr mode wh11e re]ectmg' o
~ construction for other modes. - For example the corporate state-owned structure of rail in New.

Zealand puts them in an analogous position to'a monopohstrc truck operator, although rail faces o
: strong competltton from road transport for some goods : <

: Operatmg expenses and caprtal expendrture are met out of operatmg fevenues. Fmancmg of new -

capital developments is met either from retained earnmgs or from debt finance. Thus rail operators
“‘will be less eager to build a new line unless financial analysis indicates that revenues w111 cover both
; operatmg expenses and debt servrcmg for construction. -
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3.4.3 Distributors

The vtewpomt of dtstrtbutors is more dtfftcult to charactertse smce thetr preferences for one mode'
of transport or another will vary. However, even where these preferences are quite strong it is
unlikely that all will support a new transportation facility. Distributors who use road might still wish

to have a rail facility as a means of placmg a ceiling on the rates truck operators could charge and .

0. provide an alternative means of transport in case of failure of the trucking operatlon

Dtstnbutors can generally be expected to favour construction of as many transportation: links as-
possible near their base of operations.. 'To the extent that these’ are pubhcly financed, the cost of
‘movement is lowered so distributors are likely to press for unlimited amounts of constructton since 3
this costs them nothmg (provided these links are consrdered as pubhc goods) '

&

344 Private‘ cohsuhlet‘s ;
Private indfviduals’ preferences for differe‘nt modes of transpo'rt"vvill varv'to the extent that they meet
mobility needs and secondary nieeds. As with. distributors, individuals are likely. to want inter-modal -

competition preserved as a means of restraining prices charged by" dtfferent operators. -Public -
financing of transport facilities lowers costs so- users will prefer more rather than less to the extent .-

- that they do not value external costs and congestion effects. .Valuation of these 1mphes there is
some point at whtch marginal costs exceed margmal beneﬁts of transport servrce use thus
"establtshtng a prrce and an Opttmal quanttty

3;4.5 'Other -_users )

'Other consurmers of transport services mclude cyclists and pedestrrans who wrll support provrsron.
of facilities supporting their mode of transport Pubhcly financed pro;ects that .make provision for
facilities: such as footpaths and cycleways wrll 1mp05e zero costs so, agam preferences wrll be for
. cychsts may. mcur costs associated with air pollutton noise, congesuon etc. Thetr wrllmgness 10 pay
to Teduce such costs, or wﬂlmgness to accept payment for the dts-beneﬁts should enter the socxal
cost-beneﬁt analysrs : : :

‘3.4.6 Govemment '

Local governments are. ltkely to react ina srmtlar manner to dtstrtbutors in advocatmg the maximum
possible amount of transport service prowsron as long as someone else pays for it (preferably central
‘government). Central government, however, will take a broad view and will evaluate costs and
. benefits to all affected groups in the economy. It may also consrder equity. issues in decrdmg whose
preferences should be included and what weight should be attached to costs and’ benefits incident
-to the different groups. ‘This Tequires consideration of national social welfare where.the ob]ecttve
_is to minimise total costs or thetr present discounted values and where benefits are percerved as
reductions-in cost. < : :
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35

' Summary

Demiarfd for -transp0rt is more properly ‘descri‘bed as an induced demand for the services that

trans_portprov_ides. The primary 'demand is for mobility rather 'than for a partiCular service.

Transport semces exhibit some of the charactenstlcs of. publrc £oods, thus Justlfymg provrsron-'

: by government. However, polttrcal economic, and techmcal changes have made pnvate provrsron
feasrble for rarl and for some road facrlmes : : : :

Private provrsron is hkely to result in over- mvestment due to externalmes and mtangtble 'costs

‘and benefits. Until a. sattsfactory means of valumg these is developed a case remains for mbhc_ _

mvestment

Investment ériteria do not adequately account for some of the planning complexities of transport
services, in partrcular risk, rrreversrbtllty, and the need for managerial flexibility. Optron pricing
methodology should he mvesngated as a means of accountmg for these factors

Demand for transport services is not necessarrly restrrcted to partrcular modes, yet mvestment‘
plannmg is mode-specific. : '

P_ublicvinv'estment ~pl_anning for the provisiOn of transport services can be enhanced through clear .-

. 'goals, clonsistent criteria, asses’sment of inter-actions between projects’ and inter-modal evaluation.

lnﬂuences on the investment plannmg process mclude the vrewpomts taken by various user

- groups. These often reflect preferences for one mode or another
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CHAPTER 4

Land transport investment in New Zealand

4.1  Intreduction

vGovemmc_mt has historically played a central role in land tranSpQrt planhing and investment in New
Zealand, due mainly to the close linkage between national development objectives, and expansion
of the land transport infrastructure. - Railway and roading development has. occurred through .

separate institutions, and while both have been Government owned and controlled, they have . |

operated to different philosophies and objectives. Railway development has been. driven much more .
by public interest, with commercial viability being outweighed by community interest considerations
(Department of Statistics, 1990) ‘Roading development has been co-ordinated by the State but
since th@ 1920s has been funded under a user pays phﬂosophy

" The degree of co-ordination bemesn the two modes has always been somewhat ill-defined. While
the operating environment for the two modes has ostensibly been competitive, government
regulations such as transport hcensmg, which were in place between the 1930s and early. 1980s,
ensured that the large pubhc investment in raxlways was protected against competmon from road
transport. ‘ :

Since the early 1980s, transport deregulation and. more market-led thinking has seen a change in
focus. The investment planning processes that now apply to road and for rail reflect differences in. =
organisational and ownership structures, the dxfferent ob]ectxves that are sought, and the dlfferent
v1ewpomts held : : -

42 Rail

Apart from a few private railway sidings, rail services are operated by New Zealand Rail Limited, ‘
a wholly Government owned company split off from the New Zealand Railways Corporation in
-October 1990, The company was set up to run the core rail busmess as a stand-alone commercial |
- enterprise, ’

Previous investment in rail services was not subject to full commercial discipline and consequently
central government picked up the tab for ongoing losses under the presumption that this represented
~ necessary services for the ‘public good’. Now, under strictly commercial objectives, New Zealand
. Rail no longer has to meet any external social or environmental criteria set by its owners. Each

_ investment is now appraised using financial analysis and is expected to achieve a minimum rate of
return of 15% (New Zealand Rail, 1991). New Zealand Rail has sole responsibility for determining
levels of investment and mvestmem priorities for all rail transport; rollmg stock, tracks and
mfrastructurc :

The investment pathway for rail is shown in Figure 4.1. '
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RAIL USERS " . . - 'CE_NTR’AL G‘OVEFINMENT ] k

User . R Major Flows
Charges : R : s e Minor Flows -

NEW ZEALAND RAIL

ROLLING STOCK | = | TRACKS/INFRASTRUCTURE
INVESTMENT | : INVESTMENT -

- Figure 1: Investment Pathway For Rail

’ Figure 4.1 Investment pathway for rail.

43 Road
L 431 11wpmeess

- The investment pathway for road transport is more complex (Figure 2). The road transport
infrastructure is funded partly by road users through road user fees that include fuel taxes, vehicle
- licensing fees and road user"charges and partly by ratepayers. Most of the road user fees are

channelled through central government, which then allocates a proportion to the Land Transport

_Fund on an annual basis. This money can only be drawn on by Transit New Zealand. Transit NZ
_ therefore is the main conduit for investment in roading and transport infrastructure. It has sole
- responsibility for investing in the state hlghway system, and has jurisdiction over other roading
investments through the control of grants available to local authorities. " Local -authorities
:‘supplement their allocation from Transit NZ for roading and transport expenditure with rates-based
revenue raising (Table 4. 1)

Investment in vehxcles is largely private investment by road users, and is dictated by prlvate financial
evaluations of the costs and benefits of using road transport. A small amount of public investment
-in transport vehicles :is made by local authorrtles (public transport),’ supplemented by subsrdres
channelled through Transit NZ. :
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ROAD USERS RATEPAYERS
Major Flows
e Minor Flows
\
LOCAL |-
AUTHORITIES
vy J— = e . ¢
VEHICLES | """ " ROADING/INFRASTRUCTURE| -
INVESTMENT [< INVESTMENT -
© Figure 2 Invesqnent Pnhway-FqRond
Figure 4.2 Invéstment pathway for road.
Table 4.1 Psblic roading expenditure*
Item 1987 . 1988 . 1989 1990 1991
~ $(000) ‘
 State highways expenditure 222,681 199_,389 268,792' ‘401,382 - 259,765 -
Special purpose Toads 1328 1917 3056 . 2304 -
* Local authority roading expenditure: o o o
From local authority funds 216,716 215,105 272,734 na na -
- From National Roads Fund. 187,263 . 206,165 242,190 - 286,410 180,807 .
TOTAL 627 988 622 576 786 772

* Years euded 31 March except 1990, 1991 years ended 30 June
~NB. 1989-90 iransition year from National Roads Board to Transit New Zealand covered 15
' monihs 1.4.89 to 30.6.90. The National Roads Fund became the Land Transport Fund.

Sowrce: WNational Roads Board, Transit NZ

23



4.3.2 Transit New Zealand Act 1989

The Transit New Zealand Act 1989 laid out the statutory procedures required for planning and
funding the road transport infrastructure. The most important features were the setting up of a new
authority, Transit New Zealand, and the requirements for annual land transport programmes to be
produced at the territorial, regional, and national level

Land transport programmes

‘Territorial authorities are required to submit a District Land Transport Programme (DLTP) each
year to a Regional Land Transport Committée (RLTC). This programme comprises { the territorial
authority’s recommendations -concerning the land transport needs of its district. . The RLTC
evaluates proposals from all constituent territorial. councils, amalgamates the hsts, makes
adjustments to proposals in the light of regional Tequirements and priorities, and forwards the list
for approval by the Regional Council. The Regional Council considers the list of projects from the
point of view of consistency with regional transport plans and funding requirements, and prepares
the Regronal Land Transport Programme (RLTP) for the current financial year. This is forwarded
to Transit New Zealand for evaluation and mcorporauon into the National Land Transport
Programme (NLTP) :

, Transtt New Zealand
Transit New Zealand was set up by the Act t0 supersede the Natronal Roads Board (NRB) Its
prmcrple objectrve is: : ¥
“t0 promote polzctes and allocate resources to achieve a safe and efficient land transport system that

: 'maximises national economic and social benefits” (Transit New Zealand Act, 1939)

PR

The functions and powers of the Authority include:
- = tO prepare an annual NLTP,

= 1o manage the 1mp1ementatron of the followmg classes of outputs in the approved programme
’ local roading -
safety (construction and mamtenance)
.. passenger transport
state highWays
administration, =

- to make payments from the Land Transport Account to implement the programme,
" = to advise the Government in respect of the land transport system (ibid.).

Transit New Zealand prepares the NLTP based on proposals forwarded by local authorities
throughout New Zealand. The NLTP determines how Transit New Zealand’s budget is allocated
between the various output classes. The NLTP comprises all the projects to be funded over the year
through money from the Land Transport Account (either funded directly by Transit New Zealand
or through subsidised. local authority projects). All projects that are put up for funding from the
Land Transport Account are evaluated using the 'procedt'tres' laid out in the Project Evaluation -
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Manual (Transit New Zealand, 1991a) These procedures are a form of social beneﬁt-cost (B- C)
A analysrs, and wergh up project costs agamst the net beneﬁts attributable to. . : -

B

= _savmgs in vehrcle operating costs,
= time savings, and
- sa)fety rmprovernents

Coﬂeetrvety, tnese factors account for the tangxble benefits of any project. The methodology is an
updated version of the TR9 methodology developed by the NRB. Because the demand for funds
from the Land Transport Account exceeds the .supply, Transit evaluates national priorities by
.accumulating all projects submitted to the national programme-and ranking them according i their

B-C ratio, ‘Dnrrng 1991/92 mo pr@gects were funded with B-C rattos of less than 4.5 (Transit New - -

Zeatand, 1951h).

- Ratismale subsidy jor gowemmam
The subsidy payable by Transit New Zealand to local authorities varies between pro;ects and is
established by a formula derived by the NRB. This formula explicitly enables a higher level of
" subsidy to be payable for roading projects in rural areas. It was desrgned as a mechanism to provide
social equity in the provision of roading infrastructure in-areas that have relatively low rating bases.
Even with the subsidy, roading expenditure typically accounts for 40-50% of rates expendrture for
local authorities in rural areas, compared with 15-20% for urban centres :

. 4.3.3 Environmental sim».fa@

'Transrt NZ has deﬁned an environmental strategy and actron plan to meet its concern. for possible -
environmental impacts of land transport projects. “The strategy is based on the need to moderate -
‘any adverse environmental impacts while at the same time maintaining safe and efficient roads” (In
Transit, April 1992). Transit NZ describes its practrces to protect the envrronment as ensunng that

all progects considered for fnnmng :

- are comsistent with an overall transportauon plan, -

= are consxstent with the reqmrements of the Resource Management Act .

= highlight potential environmental impacts as part of project feasibility studres and evaluatlons, -
mcludmg an évaluation of other optrons,

- ‘have an environmental assessment,

= are, where necessary, rwesrgned realigned or other options looked at,

= utilise qooc’l environmenial ¢

ugineering practices to avoid water contammatron, recycle matenals :
make use of noise baitiers, and 10 enhance the visual appearance of prOJects '

4.3.4 The rrwmwm o en vimﬁmamai impacis

LA
P1es

The enviror tmnsportatlon prolects may be assessed in two ways. For larger
. scale works, cavironmenial impact reports (EIR) are prepared followmg the accepted gurdelmes laid
down by iho Wiinisiry for me Environment.’

s are laid down in the Transit New Zealand Evaluation Manual to |
intangible’ factors that can be assessed at the discretion of the
e factors inciude noise, vibr_ation,_air pollution, severance, visual
.:3_Iiaf)1 ical and cultural impact, The intangibles may. then be brought in

P
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to the C-B framework through a process that involves.a qualitative estimation of costs and benefits,

and the estimation of an alternative B-C ratio; the “ranking” B-C or the “regional” B-C. Projects

are thus given a new priority on ‘the B-C list based on ranking them alongside projects deemed to

be of equivalent worth. In practice, however, environmental factors are rarely evaluated under the
- B-C framework.

44 The evolving policy framework

The Transit New Zealand Act 1989 set out a new framework for the management of land transport

| resources (Peterson, 1990). Since then, the Resource Management Act 1991, the Government’s -
strategy document’ Transport Directions 1991-96, the provisions of the Transport Amendment Bill -
1992, and the Government’s CO, emission reduction strategy have added further- substance, and
some new changes, to this framework : o

44.1 The Resource Management Act

The Resource Management Act has as its purpose promotion of the sustainable management of ~
natural and physical resources which include land, water and air. There is a major emphasis on the
effects of proposed activities rather than on the detailed process of achieving them. Transportation
planning is not specifically addressed, but the inter-action between land use and transportation is
a critical one that has a significant effect on'the environment. Transport investment planning must
be capable of provrdmg information which will aliow effects to be evaluated and the environmental
“factors (air pollution, noise, energy use etc.) to be compared for various transportation alternatives.

Public participation in the planning process is an integral part of regional policy formation and the -
preparation of resource management plans. There is a specific requirement during the preparation
of a proposed policy statement or plan for local authorities to consult with the Minister for- the

- Environment, other. Ministers, local authormes the tangata whenua and anyone else who may be
affected or wish to contrrbute . -

4.4.2 ‘Transport 'Dire(:tions’ : S

In mid-1991 the Government released a discussion document Transport Directions 1991-96 (Ministry .

. of Transport, 1991) that outlined strategic policy initiatives over the following five years. The.vision
for transport was outlined as an efficient transport sector based on fair competition (competing on
technical and operational advantage, not cost distortions) within and between modes, with all
transport sectors. paying the full costs of their activities (including environmental costs). The role
of central and local government was deemed to be confined to policy, planmng, mvestlgatron
regulation, monitoring and audrt

Incorporatmg envrronmental COncerns was outlined as one of six key strategrc initiatives. Specific
pohcy actxons mcluded : .

- drrectmg Transrt NZ 1o glve preference to transport methods producing lower COZ em1551on
levels,

= producmg a natronal pohcy statement on transport to gulde local authorrty and central agency'
planmng on environmental 1ssues
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= developing pohcres to ensure that (Wherever possrble) thé costs of envrronmental externahttes
are incorporated in the cost structures of the approprrate operating sector,

= developing pohcres to allow Iocal authorities to encourage pubhc transport t0 overcome urban
congestion. '

: 443 The Transport Amendment Act 1992

_ The Transport Amendment Act (1992) has amended some aspects of the Transit New Zealand Act
(1989), in particular, the planning and co-ordination functions at a regional level. There is no
longer a statutory requirément for a Regional Land Transport Committee. The main regional
responsibility is now in the preparatlon of a Regtonal Land ‘Transport Strategy (RTLS) The
requirements of land transport strategtes are to:

L identify- future land transport needs of the region,

2. '1dent1fy the most desrrable means of meetmg such needs in the safest and most cost effective
manner, havmg regard 10 the tmpact the transport system is likely to have on the environment,

3. 1dent1fy the most desirable share of total demand for transport in the region to be met by each -

transport mode, including public passenger transport, cycling, and pedestrian traffic,
4. state the most effective means of achieving Objectives 2.and 3 above.

The strategy would have effect as a planmng document for five years, although it can be amended
during that time to reflect changed circumstances. -Regional strategies must be prepared and .
completed by 1 July 1993. All district land transport programmes from 1993 onwards w111 be ]udged
in terms of their compatrbrhty thh the regional strategy.

4.5  Conclusions

Transport investment planning in New Zealand is in transition. Policy initiatives over the last few
years focnsed on reducing the direct role of central government (e.g. through deregulatron and the
full commercialisation of New Zealand Rail), and a continuation of this policy direction has been
outlined in Transport Directions. Nevertheless, Government still retains strong control of investment
' fundmg levels through controlhng the amount of money made avallab]e to the Land Transport
- Account. - :

The need for new approaches to transpor_t planning and investment appraisal methods are now

. implicit through the requirements for Regional Land Transport Strategies, specified as part of the

Transport Amendment Bill 1992. These strategies specifically require a transport needs and options

* analysis, and must be consistent with the sustainability objectives of the Resource Management Act.

The statuiory requirements for regional transport strategies suggests that the established parties in

the land transport planning and investment process will have to move well beyond the convent1onally‘
accepied approaches for determlmnﬁ investment opttons and priorities..
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- Analysis of 'the”investment‘process

This chapter provides a critical analysis and discussion of the land transport investment process in

 New Zealand. The basic rationale is that the focus of investment decision- -making should be .

investmént in least cost transport services, -rather than differentiating between various transport
modes (road, rail), or concentrating only on some aspects of the transport services mfrastructure
- The preceding chapter concluded that the regulattons governmg transport in thts country requrre '
thts new focus:- :

‘Most of the comments made below are not new, or unacknowledged by those involved in transport
investment planning. Many of the issues have been raised in drscussrons with staff at Transit New
Zealand New Zealand Rail and local authormes .

5.1 .Ohjectives

" The Transrt New Zealand Act 1989 clearly states the prmcrpal objectrve of the authonty in terms
of a'land transport system that maxtmrses economic and social benefits.. Such a system therefore’
“must be:

K

= inclusive of all land transport modes i.e. road and ratl as well as cycling’ and walking, -

‘ - concerned not ‘only to increase the supply of transport services o meet demand, but also to
manage demand in ‘ways that lead to least cost solutrons

5.1.1 Road or ’-r'ail?

Does our current system allow sensible decision-making and rational investment decisions to occur -
when there are choices between using road and usmg rail? Three examples in the forestry sector
1llustrate the present problems: .

Road/ratl issues in forestry development

The doubling in output from forestry is now makmg demands on the transport mfrastructure in
- many regions. There are similarities in the general issues being addressed in each of the three
examples below of the way road and rail are being evaluated

- 'In 1991 the Blue Motmtain Lumb‘er Company put out a tender for.the cartage of wood chips
from its Conical Hill mill in South Otago through to Port Chalmers for export. . This was a
forerunner to the cartage of whole logs within a few years, also to be exported through Port

' Chalmers. The tender was won by a local truckm_g firm over other tende_rers ‘that included NZ

Rail. Details of the tenders are confidential to the mill owners, but it is known that NZ Rail .

~ were prepared to make a substantial investment in re-laying a branch railway line to the mill (to
replace one that had been earlier- pulled up) and went through a resource consents process to
gam approval to do this.

The potenttal impacts of the future transport operations are large The truckmg route runs
~ through the centre of Dunedin, and the loggmg trucks would impact on Dunedin: residents
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: through noise, pollutlon traffic hazard road maintenance costs etc.” By comparrson the effect
of additional rail traffic would be relatively bemgn~ While the Dunedin City Council has
expressed concern about the issue, the problem at this stage is largely outside of its jurisdiction.
So far it has been an entirely private decision, but the external 1mpacts have not been
internalised mto the prrvate decrsron -making process

= Two other examples. (from a recent article by Stott, 1992) also concern the impact of increased.
: numbers of logging trucks, and the options that are being mvestrgated urider the Land Transport
Programmes. In the Bay of Plenty, Several roading bypass options are being considered to divert

an increasing number of logging trucks away from Te Puke township, as they travel between the
“central North Island forests and Mt Maunganui. One study has indicated that today’s 70, 000 plus

- truck loads per year mto Mt Maunganui are likely to increase to 170,000 by 2010. However, the - -

«_five optlons being consrdered are-all roadmg optrons and do not include an analysrs of extending
the exrstmg railway line at Murupara into the Kamgaroa State Forest so that rail transport could
become a more viable transport mode :

= In Hawkes Bay, forestry trafﬁc to the Carter Holt Harvey trmbex and pulp mill at Whmnakr wrll
increase over the next decade. Most of the logs will be sourced from forests north of the mill,
and this will create additional road wear, and increase the accident risk on SH2 between Wairoa
and Napier. Roading options being evaluated include upgradmg an alternative route that would
- bypass 15 km of the Wairoa-Napier highway together with construction of a bridge across the
Waikare Rrver An alternative rail investment, involving construction. of a brrdge and. a few
hundred metres of siding into the mill ‘was mvestrgated by NZ Rall but has not been considered -
by Transit NZ.

It is unclear whether Transrt NZ’s statutory ob]ectrve was written to dehberately mclude the analysis -
of rail options. - Rail options have been considered from time to time but so far have not been
evaluated on any systematic basis. There are several identifiable 1mped1ments to Transit NZ
e.valuating rail as ,part of the system: ' : ‘

= The Transit NZ Act 1989 confmes the authorrty to manage outputs according to' essentrally five
- roading classes; local roading, saféty, passenger transport 3 state highways, and administration. =
- Thus while inclusion of rail transport is wrthm the scope of the ob;ectrve it seems 1o fail outsrde .
of the output classes, ’ ~ ' :

.. Transn NZ has no procedures to deal wrth rail options. Even.if rail was consrdered current |
- evaluative procedures would most likely drsadvantage rail, by farlmg to account adequately for
- its relatrvely low environmental 1mpact (see 44),

= failure to 1nclude rail optrons at the trme of pro;ect 1dent1f1cauon (Wthh in part is a
n consequence of the prevrous point). v

The issue is not merel'y pedantic Trans'it NZ’s mission is potentially being seriously compromised '
by the failure to consider rail optlons The economic costs of this omission may be srgmﬁcant For
instance, the marginal cost of an extra unit of freight moved by rail in many. in§tances is very low. .
(if it simply involves an extra wagon added to a tram), whereas the marginal cost for that freight
moved by road is potentially much hrgher (involving an extra truck journey) There is a clear need -
for procedures to be put in place that allow rail investment options (from the Land Transport

3. This includes some rail passenger. transport investment through the public transport subsidy.
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Programme) to be evaluated on the basis of avorded cost to the road system Le. mvestment in rarl
can be justified up to the level of total net costs avoided by transfemng goods from Tail to road .
' (mcludmg tangrble and 1ntangrble costs) ' :

~

5 1. 2  Problem deﬁmtwn and tdenttﬁcatwn of optums

There is strll a clear bias in the orientation of the transport service provrders towards mcreasmg '
. transport service. supply, with little attention given to mana ging transport demand. The historical
: context from which Transit NZ evolved is relevant here. Its predecessor, the National Roads Board,
was solely concerned with road construction and maintenance. As such, it was an institution largely
organised around engineering priorities, and largely staffed by engineers. ‘At the local authority

" level, it was roadmg engineers who identified and 1mt1ated most of the transport prOjects that were

funded Not unexpectedly, this roadmg orientation has continued.

- Box Loutlines the debate over the hmrted optrons consrdered for the State Hrghway 1 route north_
- of Wellrngton : -

“In. developmg regronal land transport 'strategres under the provxslons of the Transport Amendment
Act 1992, regional councils must address issues of both supply- and demand .management. The
Welllngton Regronal Councrl for- example broadened the optlons for transport pollcy in the wrder

RN



-'Welltngton metropohtan area through explormg six polrcy themes and settmg up a publlc
,consultatlon process (Wellmgton Regronal Council, 1992)
However, as dtscussed earl1er -an obstacle to a reorrentatlon of thmkmg is the lack of proceduresv
-with which alternative approaches can be evaluated As one Regtonal Councrl transport planner has ~
said ‘Where is the precedent"7

The're is also the question of defining objectives with respect to transport service investment. In
order to. decrde on a particular investment programme (by means of a cost-benefit crrterton) itis
necessary to. define Clearly the goal(s) of transport service 1nvestment Transit NZ’s mission is. -
necessarily broad, but objectives such as “a safe and efficient ... system” need. to be clarified. . =

Problem définition and perception of needs differs quite widely amongst local authorities. Rutal |
,perceptrons are perhaps best summed up by the Mackenzre Dtstrtct Council Statement of Intent for ’
1992/93 o : : A v

B “Satlsfymg the rural sector need for permanent all weather dccess stlll remains a prtonty and is
re_ﬂected ina bndgmg programme” (Canterbury Regtonal Counc11 1992.)

’

travellers to thetr regton

" Urban authormes 1dent1fy drfferent needs such as road building to deal w1th congestlon pubhc. :

transport etc. -But many optlons remain poorly defined, or discriminated- against. - For instance,
“there is no clear or agreed policy between drstrlct authormes regronal councrls and Transxt NZ for '
: the fundmg of cycleways (ibid. ) :

52 Economic analysis ol‘ projéct's‘

A major issue from the pohcy maker s pomt of view is how to invest scarce caprtal resources 1n such
. away as to best further national and/or reglonal objectives. Econonuc analysrs helps 1dent1fy those
-pro;ects that make the greatest contribution- to nanonal mcome e

The process of 1dent1fymg, prrcmg and valumg costs and benefxts provxdes the decision maker with
the mformatlon necessary to determme whrch prolects to accept and Wthh 0 re]ect '

- Cost beneﬁt analysrs (CBA) is an instrument for mtroducmg economrc cntena into decrsron makmg '

and 1s commonly employed for assisting such analysis. There are limitations: assoc1ated with CBA

in terms of " its philosophical basis, which the typically considered effects of transport improvements
are priced and the wide range of effects that are not considered inthe formal analysrs. While cost-
benefit analysts usually . concede that non- monetary effects should form part of the analysis, in-
practrce monetary effects usually dommate : -

5.2.1 k PhiloSOphicdl basis of co'st-b_eneﬁz analysis '
' Cost-beneﬁt analysrs (CBA) is usually regarded as the apphcatlon of the-Kaldor- Hrcks compensatlon -
test for Pareto 1mprovements in welfare. The applicability of this test in circumstances in which the
”drstrlbutton ©of income is not ideal and in which compensation is not. normally paid, has been widely
questioned. This i issue 1s 1mportant m the evaluatlon of transport 1mprovements since the transport :
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= and housmg patterns of drfferent socio-economic groups are so dtstmct that transport 1mprovements
frequently beneﬁt partrcular groups at the expense of others. '

However the compensauon test is not the only way of carrying out cost-benefit analysrs There are

as many different forms of CBA as there are ways of measuring and valuing costs and benefits. The

Kaldor-Hicks approach seeks to value effects with respect to-individuals’ preferences as reflected in
their “willingness to pay” for them. This approach gives a person more influence in social decisions,

the higher his/her income. This is often regarded as unjust and the device of the “willingness to pay”

of a consumer with the average level of i income is adopted, rather than that of the individual actually -
. affected. ' :

‘The presumptton that a pro;ect is socially desuable (on efficiency grounds at least) if the gams to-
‘those made better off exceed the losses-of those made less well off, implies the feasibility criterion -
~ that the willingness to pay of the gainers should exceed the sums necessary to make the:losses -
acceptable to the losers. - This criterion suggests a second measure of value ie. the minimum
, compensation necessary for- users to forgo the opportumty to use the serv1ce(s) prov1ded by the
pro]ect : : :

Most economic analyses are commonly based on the empmcal assertlon that the willingness to pay
and w1111ngness to accept compensation will yield equivalent measures of sacrifice. Given this
presumption of equivalence, both losses and gains are usually assessed by the payment measure on
the pragmatic grounds that, in general, willingness to pay is-easier to estimate than required
compensation. However, various writers have pointed to large differences between these alternative
- value measures (Knetsch J, 1990; Hanemanm WM, 1991). Evidence indicates that, contrary to
-conventional assertions, losses are valued more than gains, the dtfferences are pervasrve and large,
the disparities are not attributable to wealth: effects, they are likely to persist over repeated
" valuations, and they are not the result of transaction costs or strategic behaviour (Knetsch, 1990). .

“In discussing the implications of the disparity, Knetsch (ibid.) finds that the usual practice of using
the payment measure will likely lead to large understatements of the welfare changes. “As a
consequence, too many enwronmentally disruptive projects will be encouraged, too many. harmful
~ activities will be allowed, inadequate mitigation measures will be undertaken when environmental
values are at risk, and compensation for losses will not fully indemnify adverse welfare changes”.

" In addition, it is often desired on equity grounds to give morée weight to the preferences of those
who are disadvantaged in other areas of the economy. The decision as-to which set of preferences
is to be adopted is a value judgement that raises two major problems. There may be effects where
it is considered that individuals do not know what is best for them, for example, the medical and
psychological effects of noise and air pollution may be little known to the public at large. Individual
revealed preferences may therefore be disregarded. Secondly, even where individual preferences are
counted, the values revealed by mdxvtduals in their market transactions are not necessarily the values-
they themselves would wish to see used in social decision making. Thus, CBA based on individual
market preferences may not be a very democratic method of advising on decision maklng It i is hard
to reconcrle its use with growmg demands for pubhc participation in tranSport planmng

CBA may be better seen as a way of gathermg and presentmg information on who is affected by -
' transport improvements and to what extent, rather than as a decision rule in itself. The value
judgements involved mean that evaluation is ultlmately a polmcal not a technical exerc1se (Stanley,
Nash 1977) '
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5.2.2. Measurement and evaluation of effects of transport improvements

- Problems in the measurement and evaluation of the effects of transport improvements include those
to do w_ith user benefits, costs, externalities and intangibles, aggregating results, and internalisation.

User Benefits
‘The usual approach to the evaluatron of user beneﬁts regards a11 users, whether they are ﬁrms or.
households, as producers of a commodrty (transport) for which they use a number of inputs. Some -
-of these inputs (vehicles, fuel, parking space, etc.) they buy or hire on the market, while others
(prlmartly the users’ time) they supply themselves. The total cost of this bundle of inputs is known
“as the "generalised’ cost of a trip and it is the reduction in this generalised cost that is regarded as
the benefit to the user. One difficulty arises with respect to trips that are diverted from another
route or mode, or generated completely afresh, as a result of such a cost reduction. The usual
approach is to value the. benefits of these at one half of the figure for ex1stmg users, on the
assumptron of a linear demand curve \

) A major p'ractical problem is that while many different vehicle models and makes are in use, each

with different capital and running costs, traffic forecasts can only be prepared for broad vehicle .

groups. In addition, the value placed on inputs such as users’ time will vary from person to person
in-accordance with factors such as, time of day, length of trip, weather and comfort of the transport
mode used. Research on the values placed on time spent travelling has not yet reached the stage
where these factors can be adequately taken into account. (Hensher 1977). '

In practrce only a very lrmrted number of categorres of such mputs (e g work time and leisure trme)
_can be separately valued. For the remainder, common prices are attached to all units of the input
in question. This is equrvalent to assuming that all trips. are homogeneous ‘with respect to-trip
-'charactenstrcs, tastes of the user, and vehicle user. Already, a considerable dégree of approximation
- through averaging exists and biases may be introduced in pro]ects which do not affect all ‘categories.

-of user and trip in the same proportrons ' : :

v A number of issues arise in the placing of money values on ‘vehicle capital and operating costs.
First, market imperfections and externalities prevent market prices from being appropriate measures
of the opportunity cost of resources used. Second, items such as motor fuel bear heavy ta_xation and
it is standard practice to omit the tax element of market prices in calculating generalised costs on . -
the grounds that these are transfer payments rather than net costs. Third, the capital cost of vehicles

is not treated consistently. Strictly, the effect of a transport improvement on the size of the vehicle -
'stock and frequency of replacement should be forecast and added in as a cost. In practice, part of
the cost of the vehicle is treated as a running cost spread over an assumed distance run and the
remainder is an overhead. The latter assumes a constant vehicle stock while the former assumes
vehlcle stock changes wrth drstance run. (Stanley, Nash 1977) : o ‘

_ The measure of user benefit (generahsed cost) is crmcrsed (1b1d ) as being part1a1 in nature in that '
it looks solely at one market. Such an approach is reasonable only if price is equal to marginal
social cost in all other markets affected by the 1mprovement Unfortunately, the transport sector
is notorious for price-marginal social cost divergences. For example, without a system for charging -
. local users for the congestron and pollutron they cause, marginal socral cost will typtcally exceed B
prrce on other roads in the area (rbrd ). :

The evaluatlon of user beneﬂts is not straightforward. One further problem whrch may.render
" others insignificant is the lack of reliable traffic forecasting. Stanley and Nash (1b1d) recommend

the use of forecasts with and without the proposed transport 1mprovement that s, for two different -
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cost situations. They point out that methods of forecasting based on the projection of past trends
implicitly assume that previous trends in transport costs will continue to prevail and are unable to -
produce a demand relattonshlp between traffic volume and cost. :

The issues to do with forecasting demand have been widel}"l researched and discussed (Button, 1982;
Hensher, 1977; Harrison, 1974). Utilisation of a demand function for forecasting purposes requires
~ that the underlying bases of travel demand be identified, yet much rescarch remains to be done in
- this area. Major weaknesses include the lack of an underlymg behavioural theory and the use of
aggregate rather than desegregate models (Hensher 1ibid.)., :
_ The major part of thé costs comprise the 'market prices of acquiring the necessary property, labour
- and other inputs necessary for the construction of the new facilities. It is quite possible that market -
- prices may be 1nappropr1ate in all these cases. -For instance, there may be unemployment among
* road construction workers, so the opportunity cost of labour is. below the wage rate; the supply of
road-building materials is a considerable éxternality-creating activity implying prices less than
marginal social cost; and land may be valued at the historical cost of acqursltton rather than the
current market value in its next most profitable use.

~ Itis tempting in cost-benefit studies to use market prices for those items in the analysis which have
. them and to use these uncritically to evaluate costs and benefits. It should be recognised, however,
~ that market prices may be a poor indicator of sacial costs or benefits. Recognition of this has to

- be weighed agamst practical issues wh1ch require trade-offs to be made to establish a satisfactory

workmg basis. This is best done by attemptmg to identify at least the gross deviations between
market prices and social values which appear to be most significant in the parttcular context in which
a pro]ect is to be appratsed (Walsh and thham 1975) ' :

‘ The concept of shadow pricing.is one approach to this issue but problems still remain in establlshmg
a monetary value (Pearce and Nash, 1981)." The shadow prrce of an’ input or an output is the
marginal valuation imputed to that input/output which reflects-its social value. In CBA, all inputs

~ and outputs should, technically, be valued at their shadow prices. Shadow prices exist for all inputs-

-and ‘outputs whether traded or not. Where some combination of- market mechanism and
Government intervention is functioning well, the shadow. price will be reflected in the current
market price. However, cost-benefit analysts often regard ‘the shadow price as a price. that is
imputed rather than taken directly from market transactions - etther because no market exists or

. becausé the market price 1s considered mapproprtate

. Externalities and intangibles o

One obvious externality occurring as a result of transport tmprovements that is typlcally quantified
in money terms is accident cost. (See section 3.2.3 for a definition of externalities.) Components
of accident cost include “cold-blooded” costs such as loss of output due to injury or death, and
“warm-blooded” costs such-as pam, grief, and the intrinsic value of a human hfe (Stanley and Nash, -
1977). : :

" Other externalities caused by the use of transport systems include noise, air pollution, visual
intrusion, and vibration. While well-established techniques exist for physical measurement and
forecasting and market prices exist for some of the costs imposed on affected persons (e.g. extra.
spending on building repairs and cleaning due to air pollution; cost of double-glazing to reduce
noise), none of this ameliorative expendtture completely remedies the harm of a degraded physical
and natural environment. The costs which can be established are best regarded as lower bounds only
(ibid.). '
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Very little progress has been made'in. obtaining monetary values to be placed on several important -
externalities of urban transport projects (e. .g. fatality costs, noise and air pollution costs). The value
basis of the compensatmg variation approach to evaluation in these (and many other) situations is
extremely questronable

Even where one believes individual preferences should be normative for social choice questions, it -
is not necessarily the case that the values revealed in market,béha‘viour are the values individuals
~ would wish to see guide social decision-taking (ibid.). The promise of a unique evaluation result
if all computations are carried out in monetary terms has tended to obscure this issue. - The value
judgment that social choice ques‘tions should generally be decided with reference to individual
" preferences leads one just as naturally to a participation program to reveal such preferences as it

~does to market behaviour. Given the arguable basis of the compensating variation approach with
" regard to many urban transport. project impacts, the case for pamcrpatron seems. particularly strong,

For an explanatlon of the compensatmg varratron approach see Pearce and Nash, 1981, p. 89-95. -

‘ Partrcxpatton programmes are: perhaps the most promlsmg way of deriving comprehensive data on
* ‘ethical’ preferences to be used for guiding social choice questions. This does not mean that

‘market’ preference data should not be used, but it does mean that market data on particular effects
would not be used if one had any reason to suspect a divergence of ‘ethical’ and ‘subjective’
_preferences on particular effects. This also suggests that one would not necessarily attempt to
impute monetary prices to non-market effects, measurement of these bemg carried out in physwal
units where possible or otherwise described as fully as possible (1b1d) ’

' External effects may come about directly, as part of the process of production or -consumption, or
'.they may be indirect. They may also be tangible or intangible. CBA must take account of intangible
as well as tangible items, but there is no clear-cut procedure for their correct valuation. While the
desrgn ofa valuatlon system is the subject of a considerable amount of research in the meantime, B
“where an item cannot be valued it must still appear in the CBA so that the decision-maker can allow
for it, even though this allowance must necessarily be subjective (Ho_tchklss, 1977).

Agregatmg results .
Evaluation is essentially concerned with assessmg

- qualttatlvely different effects on
- different groups of people over -
-f time.

Aggregation to produce a un1que evaluation result thus involves consrderanons of benefits and costs
on different types of effects, .groups of persons and time.  The cost-benefit approach to evaluation-
handles monetary effects, sometimes differentiates affected groups and allows for timing of effects
through choice of analysis pertod and discounting. '

_Publ1c processes provide one means of developmg direct non- -monetary assessments of how various
.groups see particular effects of projects. So long as evaluation is thought to be about individual
preferences, basic evaluation data need not relate only to monetary effects. Participation processes
. can thus fulfil evaluative functions, both for non-monetary consequences and as between various
g monetary and non- monetary effects '

In us_ing such participation for evaluative purposes in planning, the question must be asked whether
~ such participation should be directed to achieve a unique evaluation result. Since the preferences

%
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':‘ of different groups for pro]ect effects will generally diverge, parttcrpatton may be du‘ected solely o -
revealmg these preferences of to reconc1le them to produce a umque result (or both) '

'The Kaldor-‘Hicks ap'proach to CBA purpOrts to be a 'Conflict resolving rule for social chOi'ce

decisions- but if the emphasis is-moved to the value ]udgements mvolved then it cannot generally L

be expected that ¢onsensus w111 emerge from a partrcrpatory process

Since the ultimate choice lies wrth the decrsron maker, the participation process. should 1dentrfy the .
relevant issues and the.values that deferent groups place on these '

. - However, data on the vrews of the various groups should not become submerged ina smgle reported -
~ criterion. It is important that all value Judgements be made clear that the value posmons of all’
interested groups. be elaborated, and that the decision maker be in a posrtron to make hrs/her own -
judgements on all relevant issues. There should be a process which informs the decision- maker on
~monetary-and non-monetary consequences for varrous groups ‘and of the views of these respective

' groups- towards such effects. - :

' Thes'e issues are related to tesource allocation and trade-of_fs among.'costs and benefits. These are
- basically political questions not technical ones. Only’elected officials have the mandate to make -

such decisions. The role of the planmng process is to.ensure that - for each alternative under »_
. ‘consideration, all those affected by such a decision are aware of the true consequences and that the -
: _decrsron maker is aware of the range. and magnttude of the public reactton ' : ‘

: Intemalzsatwn SR R : . S S
There is no a priort presumptron that a ‘bad’ externalrty should be totally removed In'some. '
- situations imposition of a tax would entrrely stop the. externalrty creatmg actrvrty In others, it would
merely change the scalé of the activity. The actual outcome in either case would reflect the net
 value placed upon the activity. If that value was positive, the activity would continue although its
. " scale mrght be changed If the value was . not. posrtrve the activrty would cease altogether

A congested r'oad‘ is-an example of the w'ayvin which a producer of:-an externality may be induced to

- allow for it. Every new vehicle entering the traffic stream forces added time and conveniénce losses
" onto every vehicle already init, A congestton charge could be imposed, just equal to the value of -

time and convenience loss caused by the vehicle paying it. Then anyone who does not value the trip
' as highly as the . charge, will not pay it. He or she will stay at home, travel ata different tlme take -
‘a dlfferent route or travel by a different method ' '

523 'Comprehensiveness of project eval_uation

Participation processes have been suggested as a practical and ethrcally attractrve method - of
~ generally extending the scope of evaluation considerations. Stanley and Nash (ibid.) raise a number
. of particular issues which deserve further attention. First, do cost- benefit studies measure all the

" benefits of improved. accessibility? Benefits are typically ascribed only to those who actually | travel -
. but inhabitants of a city might benefit simply-from the avarlabrlrty of transport services; i.e. the

*"knowledge that should they wish to travel (in an emergency, or simply on the spur of the moment), -
their journey would be readily accomphshed This type of benefit has been labelled * optlon demand’,

and-is perhaps most 51gmficant ‘whern considering provision of a basic mrmmum level of service. .

Srmtlarly, non-travellers may benefit from increased travel on the part of the rest of the populatron

“the lonely, srck and aged may, for instance, Teceive more visitors.
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‘One long-standing controversy on the comprehensiveness- of cost-benefit ‘analysis relates to the

‘uncompensated losses imposed on those whose property is affected by transport improvements. .
Costs may be imposed on those whose property is not ultimately affected, or who have moved before

work on the project commences. “Such costs may or may not wholly be transfers. To a considerable.
‘extent, however, they are the result of uncertalnty as to the outcome of the. planning process

_ ,Transport 1mprovements mﬂuence patterns of locatron and land use.. For instance transportl

' improvements may encourage workers to live further from their place of work in order to enjoy a
- higher standard of residential amenity. The resultrng extra traffic will be assigned the usual benefits

“accruing to generated traffic.-. These benefits will 'be a proxy for the benefits of- an 1mproved
L resrdentlal envrronment and to con51der the latter separately as well would be double-countmg

Local authormes planning decrsrons greatly mﬂuence patterns of land use.: In. considering

- alternative transport plans they should, logically, at the same ‘time consider alternative. _patterns of

land use. Suppose such a package of transport and land use plans increases the. number and/or
length of car-trips to work. It is no longer clear that such extra journeys provrde any benefits o
those making them.. The usual approach in evaluating land use plans is to treat these extra journeys
as a cost, and to examine envifonmental improvements separately. But how can extra journeys
generated by planmng constralnts be drstm gutshed from those generated by transport 1mprovements‘7_

) .There has been a failure in ‘terms of the comprehensrveness of transport prOJect evaluatton to

- adequately relate transport planning and land use ‘planning.. This has.been assoc1ated with a .

' tendency to 1ook at only some of the options available. Just because a partrcular scheme, formulated .

typically to deal with a spec1ﬁc exrstmg or forecast traffic problem, yields benefits over a-do- nothmg

. alternative, does not mean that it is a good scheme. There may. be numerous better schemes -‘which
- have never been consrdered and evaluated ) :

Cost-benefit analysrs is of. value, but 1t needs to. be apphed rather dlfferently from current normal -
B practlce. It needs- to be integrated ] into the general consideration of alternative’ approaches to future
development of the area in question and used in exammmg a wide tange of plans :

- Emphasis should become rather less. on technzque and much more on the development and useof
.open plannmg processes where - project evaluatton becomes much more synonymous with -
participation in planning. The broader evaluation framework must emphasise participation and the -

. role of cost-benefit analysis as a- supplier of iriformation to a much greater extent. - The idea that -
project evaluation results can-be meanmgfully conveyed in terms of cost-benefit ratios or net present
~value terms by themselves serves to hide the essentrally political naturc of evaluatron

53" ‘Limitations m Transit New Zealand’s economic evaluation of projects

In general, the economic evaluation procedures used by Transit New Zealand involve a strict
.accounting of costs and benefits over the. life of each alternative investment option or policy and
present the decision-maker with a single numeric value for each option.. This allows a rapid one- '
- dimensional set of forecasts of travel volumes, operating costs and 1mt1al capital costs, together with
such data as numbers of fatal accidents and maintenance costs.  Given these inputs, the
determination of project life ‘and the selection of one or more discount rates, a net present value,
' 4,_beneﬁt cost ratro, or rate of return, can be calculated. The assumptrons for .each alternatrve are '
varred over a range of feasrble values and the sensmvrty of the numeric outputs used '
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Some\probl.ems inherent in the Transit New Zealand"economic evaluation process include:
- 5.3. 1 Over-szmplszatwn

By restrtctmg the inclusion of costs and benefits to only. those that are grven monetary values-under
existing methodologies, such as time, accidents and vehicle operating costs,. ‘the “true cost to society’
will be understated. "For exarnple additional costs associated with carbon monoxide pollution,
~ hydrocarbon - pollutron, traffic ‘noise, social disruption of neighbourhoods etc. may be measured .
~ physically, but the difficulty in determining monetary values .for these precludes their bemg '
. accounted for as a monetary cost. - This will result in the B- C ratio- being overstated and may
,therefore change the rank order of pro;ects consrdered for fundmg

The evaluation procedu're‘s do not allow for a .systems analysis. “This is a major shortcoming for.
analysing projects such as urban arterial routes that link to the urban roading network. - For.
example, the evaluations carried out for the ‘proposed Christchurch Northern ‘Arterial indicate a
ma]or benefit as the reduction of high volumes of vehicles from city roads that were never designed
to carry those numbers. But it has been 1mpossxble to quantrfy these benefits within the tangible
B-C ratio accepted by Transit NZ. Network effects and inter-actions, while they may be recognised
‘(an_c'l indeegi may be quantified), are excluded from the tangible B-C ratio that is ﬁnally calculated.

The lnclusron of rankmg (and reglonal) B-C ratios has been one attempt to overcome in part these)
. difficulties. ‘However, an analysis of some of the projects submitted for fundmg shows the ranking
B-C to have béen calculated {or estrmated) in incensistent ways. Generally it has been used to
- promote projects that have a relatively low tangible B-C ratio, but which are considered to have_
intangible benefits (e. g environmental quality, enhancement of the regronal economy- through
- tourism). Transit NZ has expressed dissatisfaction with the way the ranking B-C has been calculated -
and applied, so consequently, the tangible B-C is still the main test for determmmg natronal funding
prrorrttes (pers comm. D Young, Transrt NZ)

In the final analysis, the smgle value ascribed. to. the tangtble B-C ratio is the key investment
© . criterion. Smgle-value numeric estlmates tend to obscure various value judgements and assumptions
_ that must be made in order to undertake an economic evaluation. It may also blur distinctions
between projects. For example, it may not be posssble to distinguish between one proyect that saves
. 500 people 30 minutes of travel time per day and a project that saves 15 000 people one minute of
- travel time each day, although a decrslon maker may be sensmve to such a distinction 1f he/she were: . -
aware of 1t Co :

5.3.2 - The sensitivity of key variables

" Given the relative simplicity of the CBA process, and the ascribing of benefit in just three ways, k
some of the variables used in the evaluation ‘procedure have a key influence in determining the B C
.outcome These are drscussed below:

Travel ttme savmg ) : .
. For most- roading projects classified as “local rroads” or “state hrghways” the main benefit ascrlbedl .
~'to investment is-travel time saving. But are these presumed savings real? Transit NZ itself’ is
* concerned about extrapolatmg travel time savings over the life of a project (25 years in some cases).
* This has the effect of over-estimating the time saving benefit from projects (pers comm. D. Young,

Transit NZ). - For some prolects Transit NZ consrders that a frrst-year B-C ratio may be more
appropnate o :
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Trq[ﬁc growth qﬂ'ects : ) : : ‘
The over-weighting of time saving beneﬁts is amphfted if there is also an underlymg assumptlon of :
‘an annual percentage increase in traffic growth over that pertod Table A4.3 in the Transit NZ
‘Evaluation Manual sets out forecast traffic growth rates by regions within New Zealand, and these -
range from zero to four percent per annum over the 25-year period. A fairly typical growth rate of - »
two percent per annum will result in an increase in traffic density of 64% after 25 years, while.
-' growth rates of four percent per annum will see. traffic density increase by 266%. . '
. . n ) . . 3 ’ R
Some of these growth rates, while they may reflect current trends, give highly questionable results
. over the 25-year horizon. Many urban roads for instance, would 51mply be unable to absorb large
- increases in traffic density. The effect of small incremental roadway 1mprovements that in theory
+ will provide short term time savings, in practice may not.be realised because of underlymg traffic
growth and the passmg of trafﬁc densrty thresholds ,

_ ‘Value of life -
In 1991, the Minister of Transport approved a recommendatton from Transit NZ to raise the value . -
of life used in the B-C analysis from $235,000 to $2 million. Thts followed an extensive ‘willingness
to pay’ analysis undertaken by the Mmtstry of Transport (Mlller and Gurla, 1991) The revrsed value
of life was ﬁrst used in prolect evaluattons for the 1992/93 year.:

This has had a ma]or mﬂuence on mvestment prtorttres by lifting the total benefits for projects that
*have a safety component, thus elevating safety-focused projects. much higher up the B-C ranking list. -
For instance, in 1991/92 the cost of new pro;ects approved by Transit with a B-C ratio of 4.0 or over -

- amounted to $57.4 million. Thirty-five percent of that was accounted by ‘safety’ pro;ects (where 50%. -
or more of the benefit was due to safety factors). In 1992/93 new projects with a similar B-C criteria
had risen to $81.4 million (a 42% iricrease), with 55% now being classified as ‘safety’.” The effect

" has been éven more pronounced with projects showing greater benefits to costs. New projects in:
1991/92 with a B-C ratio of 8.0 or more totalled $13.2 million, 48% attributed to, safety projects, '
compared with 1992/93 projects which amount to $33.5 million, with 61% attrlbuted to safety
pro_tects (pers comm. M Rtley, Transit New Zealand)

.Thts-demonstrates that -road transport author_mes have under-invested (perhaps quite seriously)_ in.
' _road safety measures until now. Revising the value of life within the evaluative procedures used has
* resulted in a surge in investment. This may have a short term element to it (a catch-up of previously .

" under-funded safety projects) but it will also result in safety measures being accorded a higher
priority on an ongoing basis if the present relativity with other costs is maintained. o

" 5.3.3 Information quality

All but one economic evaluation proceduré requires.a discount rate as input. The choice of an
appropriate rate is the subject of much debate. The 10% rate recommended by Treasury and used .
by many analysts has been criticised in that it may not reflect either the marginal efficiency of capital
(opportunity cost), or the social rate of time preference. Analysts are, of course, free to vary this
" in the course of undertaking sensitivity analysis.. It is- 1mportant to demonstrate the sensmvrty of
. results to changes in the dtscount rate.

Calculatlon of the streams of costs and benefits over the life of alternatives. requires the abrhty to
v forecast future levels of use on a year-by-year basis over the life of the alternatives. The ability to

‘make precise forecasts for major decision variables is not highly developed Variation in growth
_ rates between different policies or investments mtroduces an element of risk, but the evaluatton
' procedures do not currently incorporate this:-’ '
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534 Time scale uncertrzinties S

- Time scale is 1mportant for investment in land transport services. Transrt NZ adopts a 25 year time
horizon for analysis of projects. The appropnateness of this needs to be reviewed given the change
in transport planning and investment priorities. This time horizon partly reflects past traffic
planning processes, where master plans, typically based on 25-year traffic projections were adopted

-over that time frame (Young, 1991).- As Young notes, these plans are no longer approprrate, plans

- now need to be flexible and subject to regular review.

Nevertheless, transport investment needs to occur within the framework of a planning period longer
_ than one year.. One of the barriers to this-is-the uncertainty of the one-year funding round and
elements of ad- -hocery that have become a part of the once-per-year budget cycle. For instance,
towards the end of each financial year extra investment money becomes available for additional -
projects, either because some local authorities have been unable to adhere to their planned timetable
" of roadworks, or because costs for projects undertaken in the current financial year have come in
under budget. (This is particularly noticeable now because of competitive bidding.) There becomes
what one transport planner has described as the end-of-year “lolly scramble”, where the B-C priority
ranking may be ignored in favour of pro;ects that wrll use up fundmg qulckly -before the next.
- budgetmg round.

* ‘This raises questlons relating to two further i Issues - optrmal ummg of mvestment and the treatment
of risk and uncertamty :

It has been shown above that the option to delay a project may result in a higher NPV, as can the -
-,opti'on to invest later in a project that has been rejected currently. The use of option valuation
techniques should be further investigated in addition to the use of the first-year rate of return.
condition to determine an optimal start time, '

The first year rate of return criterion indicates whether or not to postpone an investment for one
year. A. project passing the test must also satisfy the NPV criterion for the whole of its life. If
postponement for one year is worthwhile then the first-year rate of return criterion is re-applied for
the new starting date and so on until a posmve rate is found. The year in which it occurs is. the-
- optimal starting date for the project. Managerial flexibility in being able to postpone a project has .
economic and strategic advantages. These may be captured through a reduction in risk and

uncertainty as a result of extra information that b_ecomes available during the delay period.

- 84  Transit New Zealand and cost/benefit identification
Transit New Zealand’s CBA guidelines suggest the identification of costs and benefits included in

project -appraisals should be divided between those with market valuatrons and those that are -
difficult or 1mpossrb1e to quantlfy in monetary terms
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.5.4.1 Costs

_ 'Monetary costs to be included in Transit New Zealand’s project appralsals are “those affectmg the
roading authorlty and the fundmg organisation and comprlse the costs or increase in costs, of

™ .'projec‘t design and’supervision fees,
‘= property required for the project'
= construction of the project, and

= maintenance of the project, both routine and spec1al mamtenance ”
(Transxt NZ Manual Vol 11, 2-4. )

Non-monemry osis mcluded in pro;ect evaluatlon are consxdered in two: categorles externalities

- and intangibles.
®

_ Exampﬂe of externalities mclude:.‘

= inconvenience caused 10 pedestnans by traffic,
- = effects of changes in traffic flows upon business and residential propemes and

- lnteractlon of roadworks with other transport modes.
(Transit NZ Manual, 1991, Vol 11, 2-2.)

Examples of intangibles include: ,
- .“'noise;
- yibrat_ioﬁ,
= air 'pollution,.
- Severance,
- visual impact,
~ = historical and cultural lmpact

- vecologxcal impact,
- psychologlcal stress from forced property purchase

The problem is 'how to mternahse thesc cOosts.
542 Treatment of mtangzbles
" Transit NZ (Vol IL. Appendax A7) proposes three general prmcnples in dealmg thh mtanglbles

1. All mtanglble effects should be’ fully described in terms of who or what is affected and the scale
of effect. a . :

2 ' Intangible effects are to be quantiﬁed (though-ﬂot necessarily in nionetary terms)/zis far as possiblé. '

3. Each intangible effect is 10 be summarlsed in the balance sheet; or a statement mciudcd that
there are no 51gn1ficant mtanglble effects.

- Two difﬁculties 'arisc in the application of these principles. First, a full description of impacts of
. a tran_sport_projcct is limited by the project proposers’ knowledge of which impacts-are to be
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~-considéred, who (or what) is affected and the magnitude of the-effect. Second, attempts to
internalise these costs by adjusting the B-C ratio are essenually carried out on the basis of the
assessments of project proposers

These difficulties give rise to three sources of inconsistency in the procedure: -

= Inconsistency as a result of the discretion atlowed in selecting what impacts to include. This
could be addressed by requiring a more explicit consideration of impacts ¢.g. through a checklist
to ensure users indicated their assessment of the relevance of an impact. The list may not be -
exhaustive, but should be more comprehensrve than it is now.’

‘- Inconsrstency due to the subjectrve nature of the welghtmg grven to mtangrble costs and benefits.
The lack of a gurdehne implicitly. assigns an equal weighting to each impact yet decision makers -
are free to modify this without making their value judgements explicit. This could be addressed
by requiring the weighting to be made exphc1t Tt would also become easier to relate the
weighting to the objectives of the project. ' V ' '

= - Inconsistency due to the subjective ; hat'ure of the decision process by which the tangible B-C ratio
is adjusted to the ranked B-C to take account of the effects of intangibles and externalities.
There is no formal or structured procedure for this. The use of “standard” costs for intangibles
“has been suggested as a means of addressing this. '

The combmatron of the drscretron in the selection of 1mpacts the lack of an explicit- weighting
scheme, and possible mconsrstency in adjustments to the B-C ratio, means that project proposals
' vmay not be compared on the same basis at regional or national level. This could be addressed by
~ a structured or semi-structured decision process which accommodated local viewpoints within a. -
regional and national perspective (e.g. through. relevance to objectives) and made the procedure '
more transparent by making weights attached to specific impacts more exphcrt ' o

5.4.3 Treatment of externalities

The Transrt New Zealand Manual identifies externalities as costs and benefits that must be
. considered. but does not provide clear gurdelmes on how this should be done. Examples are cited
(p-2-2), with a warning not to include externalities which involve money transfers between individuals
or groups or sectors. However, no principles are provided by which to-make such a distinction. The
reference is, of course, to pecuniary externalities as distinct from technical externalities. The means

by which technological externalities should be identified and evaluated is not-described._ ‘

When evaluatmg costs and benefits the manual describes the latter as. ‘tangrble and mtanglble
benefits affecting the public ... and externalities’ (Transit New Zealand Manual, p.2-5). Externalities
are described as ‘the reduction in costs to other than road users ... increases in external costs should
be regarded as negatrve benefits’ (1b1d ) ' '

Under Section 3 (Specific Procedures) further clarification is given only as.‘direct benefits and dis-
benefits to other than road-users.should be assessed and included in the appraisal. Care must be
taken to avoid double counting’ (Transit New Zealand Manual, p.3-5). This is not sufficrently.
~operational to allow users to determine which costs and/or benefits are classed as externahtres or
how to measure and value the technological externalities. As a consequence, users are hkely to
ignore the issue altogether or, in attempting to follow the gurdelmes given, to provide physical data
or qualitative. comment only. It is not clear from the manual how such information is to be -
' 1ncorporated into the decision- makmg process.

43



Ideally, externalities and intangibles should be evaluated in a manner that facilitates comparisons

of projects. That is, there is a need for a consistent method of evaluation to be applied to both

externalities and intangibles. ‘Currently in New Zealand transport project evaluation is not done in
a way that facilitates comparison. This is largely because different transport providers (Transit New

Zealand and New Zealand Rail) deal with the issue of externalities and intangible costs and benefits

in different ways. While Transit notes the need to include externalrtles and mtangrbles in project
. evaluatron, New Zealand Rall does not. .

Another llmltatron of the current framework is that there is'no mention of non-market valuatron
(NMV) techniques to quantify intangibles. While there are obvious limitations with NMV .

~ techniques, recent literature suggests they can be of benefit to the pro;ect apprarser The recently .

re»ealculated value-of-lifé is one example.

5.5 Sumrnary
Key points are:

'w The focus of land transport investment decision makmg should be mvestment in least cost
transport services. ' S 4

.= ‘The present land transport investment process, which treats road and rail options separately,
' offers little opportunity for a routine evaluatron of an overall pohcy agenda and is likely to result
in a serious. mrs-allocatron of resources.. ’

- A clear definition of the objectives and goals of trans_por't service investment is.a pre-requisite
-for the development of an_ overall land trans,port policy agenda.

‘- Cost-Benefit Analysrs is a useful means ‘of gathermg ‘and presentlng information on who is
affected by transport 1mprovements and to what extent but is unsatlsfactory as a decrslon ruie
in itself. :

- Adequate evaluation of user beneﬁts is not strarghtforward and suffers from the lack of an
underlymg theory of user behavrour : : :

- Drfﬁcu?ttes in establxshmg monetary values for. 1mportant externalities and intangibles suggests
that such eost estimates are more appropnately consrdered as lower bounds only

= The use of mdmdual preferences as the basrs for social chorce decisions is as consistent mth a
B partrcrpamry approach 10 deersron making as it js with a market behavrour approaeh '

' : Particxpatory appmaenes 10 the evaluauon of costs and beneflts can be used 10 deal thh both
onetary and non-monetary effects of transport prOJects

= Transport project. evaluatgon should be expanded to fully mtegrate transport planning and land
use planning.

‘= The evaluation process used by Transit NZ would benefit from more explicit guidelines on the -
identification and evaluation of technological externalities, explicit weighting of the intangible -
effects identified in the balance sheet, revision of the assumptions underlying the benefit

‘measure, inclusion of risk analysis, and modification of the planning horizon to shorter trme
frames plus an allowance for the value of managenal flexibility. :
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CHAPTER 6

’Proposed framework

6.1 Introduction
The essentialelements of an alternatiVe decisiOn making framework include:
= making a specific and transparent lmkage between polrcy (transport envrronment and energy)
and the requirements of the mvestment process, ~
a establishing a polrcy and mvestment process that is inclusive of all viewpoints,
= ensuring that a full range of opt1ons (both supply and demand) are evaluated
- ensurmg that both user and non user. impacts are fully- considered,

= = broadening the evaluatlve methodologres beyond a simple CBA criterion,

-ensuring that the outcomes from the investment process are momtored and evaluated and
, reported back into policy makmg

6.2 Linking poli,cy; with investment

- One of the most important challenges is to develop coherent links between policy. Ob]eCthCS and
investment activities. It is not enough just to be ‘consistent’. It is necessary to have an investment
process that supports the wrder pollcy objectives of transport, envrronmental and energy ‘policy in
an optlmal way. ’ :

For instance it is not at all clear how CO, emissions should be dealt with from a land. transport
investment sense. In aggregate, CO, emissions are the product of emissions per-vehicle (average
_emissions per krlometre travelled multiplied by total kilometres) multiplied by vehicle numbers. But

-given that CO, emissions are a characteristic of the current mainstream method of propulsion and

fuel type of vehicles (internal combustion engine using fossil fuels), rather than being an inherent
characteristic of a vehicle per se, it can be argued that the initial focus of concern for CO, emissions -
* logically should lie with vehicle propulsion systems and efficiency improvements.

In the past the land transport public investment process has largely been constrained to focus on
_transport -infrastructure, leaving investment in vehicles with private users. But there are recent
precedents for Government directly investing in order to change propulsion methods. For instance, )
Government directly invested in vehicle propulsion systems through the CNG conversion kit grant
scheme and the alternative fuels vehicle conversion loans scheme that were operative in the early
- 1980s, and administered by the Mmlstry of Energy, Another instance was the Government’s
investment- through the Rallways Corporatron in the electrification of the North Island mam trunk '
line. : :

Neither of these initiatives was tied in to the broader land transport investment prograrnme. A

future focus on transport services, however, is a challenge to broaden the scope of analysis and the
range of optlons to which 1nvestment might flow. Investment from the land transport fund could
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be used to subsidise rallways, or electnc vehicles for instance, if that is an efficient means of
providing parttcular forms of transport services. : ~

N However, if this is to occur, more explicit p011cy objectives will need to be specified, the investment

appraisal process expanded and enhanced to include a full range of environmental and other non-

market effects, the nature and structure of cross-linkages between different transport modes made

clear, and the question of opttmal investment timing and the treatment of nsk and uncertamty
addressed '

6.3  Inclusion of all viewpoints |

- An inclusive process should be developed ‘that enables all relevant parties and viewpoints to be
- represented. Simply relying on ‘public consultation® will rarely be sufficient; for instance such
consultatton rarely allows transport drsadvantaged individuals or groups to partlctpate

The process must ensure that district land transport programmes are linked -t0 a Regional Land
Transport Strategy (RLTS) Under the Land Transport Amendment Act 1992 there is a statutory
* requirement for the RLTS to include pubhc consultation, but there is no such requirement for a
District Land Transport Plan (DLTP). Thus, some form of public review process is desirable.

- 64 Supply.and demand options

One of the most important needs is for the full range of transportation options to be brought to the
~-table and evaluated. For this to occur the problem and the objective in meeting the problem should
. be agreed. There must be an explicit requirement to include not only ‘supply side’ options oriented -
10 meet increased demand, but ‘demand side’ options aimed at managing or reducing demand. -

Developing a broader based, mclusrve process is one way of ensuring that the full range of options
are brought together and evaluated. The biases in the current system, in particular the dominance '
‘of a supply side (e.g. road construction) perspective must also be addressed.

65 = User and non-nser impacts

Effectrve transport mvestment planmng requlres a_framework for 1dentrfymg, measurmg and
analysmg 1mpacts relatmg to changes in transportatton facrlmes and operatrons

Usmg the systems approach, 1mpacts can be defined as the array of inferactions between thef
‘transport system and all other systems (Stopher and Meyburg, 1976) including human, urban, rural,
and the natural envrronment An evaluation of impacts is- therefore an evaluation of these
interactions. B o '

Work on transportation impacts in New Zealand has tended to focus on highway transportation.
“This is due largely to major transportation system improvements having concentrated on the highway
mode and the relatively recent awareness of interactions between transportation and other systems
(e.g. the environment). Environmental legislation such as the Resource Management Act 1991
requires detailed environmental impact assessments of major projects. It is important that the
- approach to identifying and measuring 1mpacts can be used with other types of transportatton
: \systems, not ]ust the h1ghwav mode.
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Traditionally, planning has been primariiy concerned with evaluating the impacts 'affecting users of .
the facility i.e. those who will travel on the proposed facility. An assessment of the consequences
for non-users should also be part of the -planning framework ‘

6.5.1 User mpacts

In general user 1mpacts are those 1mpacts Or consequences ofa transport plan that' result in changes

-in travel times, speed, congestion and accident rates.” Transit New Zealand’s studies of highway
benefits are generally concerned with travel times, vehicle operating costs, and accidents. User
impacts are defined as running costs of the vehicle, plus travel time, plus accident likelihood
multiplied by the cost of an accident. Estimates are made of the lrkely reduction in-accidents per
vehicle kllometre resulting from the proposed 1mprovement

User costs are evaluated pnmartly from 1mpacts that can be given a monetary equlvalent They are
impacts that can be identified as a result of a change of travel conditioris due to a proposed change
_in the facility. In general, these impacts are evaluated only for the users of the facility. Reductions
or increases in traffic on nearby facilities are not always.included, nor is the elimination or reduction -
of accidents on nearby facilities calculated. Fora full spectrum of consequences it is' clear that these
impacts. should beevaluated.

652 ~ Non-user impdcts '

- Non-user - 1mpacts are those that affect people and the environment but’ do not have direct
consequences for people using the facility. Impacts include social and environmental impacts such
as noise, severance, air and water pollution on the people, land -uses, and the environment adjacent
to a transportatlon facility. Stopher and Meyburg (op. cit. p.102-103) list 20 factors that -may be

-relevant to the particular location or destgn of a transportation project.

“The evaluatlve process should be broadened to take ac<:0unt of such factors and mtroduce strategic
consrderatlons :

6.6 Evaluation',methodologies

Wallace (1991) identified six types of decision- makmg frameworks whtch may be used to supplement
. each other or as altemattves ~

- Cost:Benefit Analysis

- Cost-Effectiveness Analysis

" w Multi-Criteria Analysis -

= _ Risk-Benefit Analysis’

= Decision Analysis

- Enwronmental and Social Impact AnalySIS

Traditional economic evaluation procedures,include only those costs and benefits that can be
monetized. © The use of such ‘techniques is. controversial for reasons which include the ‘
appropnateness of mcludmg consumer surplus in the analysis, the treatment of the temporal nature
-of transportation investment, selection of a method for calculating the trade-off between costs and
benefits, and the valuation of travel-time savmgs, accidents and other non- -monetary costs and ,
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benefits. In spite of these drawbacks, the sxmphclty of the smgle value makes the benefit- cost ratio”
more straightforward to use and communicate to non-technical people

Cost-Effecttveness (CE) evaluation attempts to circumvent the strong quantltauve orientation of the
more traditional methods of economic evaluation, It allows consideration of a much broader set of
‘consequences of transportation plans and policies and handles the evaluation of the consequences
~to both users and non-users. ‘

6.6.1 C’ost-eﬂ’ectiveness

‘The concept of effectiveness stems from the application of a systems analysis framework to the
formulation and evaluation of alternative solutions for transportation problems In the systems
analysis framework, goals and objectives are determined. initially and are used as the basis for
~ generating alternatives. The extent to which-a plan or proposal achieves the. ob]ectxves is a measure
of its effecttveness ' : S :

' Since it is frequently the case that the alternatives generated will attain different levels of objective
fulfilment, it is appropriate to assess alternatives, not only in terms of eff1c1ency, but also in terms
of effecttveness._

‘ Cost-effectiveneSs analysis has been proposed (Stopher and Meyburg, _1976; Min. of T_rans'portation ‘
~ and Highways, BC 1992; Faller, 1992) as a way of assessing simultaneously both the efficiency and
effectiveness of a set of alternatives in a decision-oriented framework. The technique involves the
use of two sets of measures to indicate efficiency and effectiveness: costs, and indicators of objectives

“or.goal attainment. “The choice among alternatiye _projects is made on the basis of these two sets
of measures, thereby e11mmatmg the need to reduce all the attributes or consequences to a single
nietric.

‘ Costs are deﬁned in the narfow sense of total monetary outlays needed. A vartety of cost models

. may be used but these should be related to the attainment of objectives. Costs should be modelled -
on a time-dependent basis and discounting procedures applied. Risk should also be 1ncorporated
" through the use of sub]ectlve or ob]ecttve probability distributions.

 Effectiveness is defined as the characterisation of all the r’elevant consequences of the alternatives
exclusive of costs. This requires a description of the cbnsequences that will flow from each
- alternative. It is important that these are described fully 's0 as not to obscure information or -
oversimplify the evaluation process or force concentration on the strictly measurable consequences
of alternatives. In this regard, it is advantageous to structure consequences in a similar marnner to
that suggested by Stopher and Meyburg (ibid. p. 142-43, See Appendix 1). Their list is not
. exhaustive, nor is the categorisation ngorous but it is an advance on a purely subjective ranking
scheme, and assnsts the analyst in making a- ch01ce as$ to what to include.

The choice of consequences to .be taken into account is clearly .of considerable” importance.
Feasibility and relevance are two criteria that may be used to help determine which consequences
to include. :

Feasibility refers to the level of detail concerning knowledge supplied about various consequences
and ‘the number of consequences to be considered. - This level of complexity increases with the -
number of consequences and level of detail, and there comes a point where the quality of the
" decision is no longer increased. In a_ddmon, as complextty increases, the costs of supplying the
information rise and the ease of decision-making declines. Thus, the net quality of decision-making
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has an optimum'in terms of level -of detail 'and number of factors. considered. Establishing such an-
~optimum or determining the bounds of feasibility'is a difficult task but 1t would be advrsable to bear
this Criterion m mind for many evaluatron srtuations : :

’ Relevance is determmed by the relatronship between a consequence and the objectrves of the
planmng process. If-a consequence is'not relevant to'the objectives it is irrelevant to the decision-
‘making process. Similarly, if a consequence is identical for all alternatrves or is unable to- affect the
selectron decrsrons between the alternattves it is not relevant o ’

The successful use of cost-effectrveness requrres goals to specrfred anda. comprehensrve consrderatron
- of the type and extent of various consequences that may 2 arise from a transportatron mvestment

662 Problems with co.v’t-ejﬁectiveness

. w Measures of. effectrveness must be developed for all. consequences of transportatron projects.
' Some consequences such as noise, pollution and changes in property values can be measured
‘while for others only broad statements about the direction of change can be made. It is doubtful .
_“however, whether the procedure can provrde an evaluation mechamsm that 1s sensmve to and
*.able to account for rmpacts that are not measurable '

C The method implies the need for. weights for the various consequences. The decision-maker is
- required to assign weights to the consequences in an explicit manner rather than leaving them
‘hidden in the evaluation process. “As the’ number-of ‘consequences increases, the judgemental
capacity of the decision-maker may be exceeded. If too much information is presented thenit
“beoomes more difﬂcult to assrmrlate and mtegrate it in a decrsron process :

" & The cost- effectiveness process takes no 'explicit account of the temporal nature of the investment. -
Costs and- consequences are assessed at a single pomt in time and no account is taken of how )
these may vary ‘over the lrfe of the prolect R

6. 6 3 Advantages of cost-q[fectweness

_ The principal advantages of t_he cost-effectiVeness_ method are its ability to-take account of a full
spectrum of eonsequences on both users and non-users, and the rem0val of the need to consider
" monetisation of noi-monetary consequences. In addition, the method makes the evaluatron process
-more transparent and consrstent by mvrtmg the decision- maker to take a ma]or role 1n mterpretmg '

the mformatron '

While'the eValuation of 'transpOrtation systems is. still relatively poorly developed and neither
benefit cost analysrs nor cost-effectiveness evaluation alone provide adequate information, it appears
. feasible and potentrally vrable 10 supplement the cost-benefit procedure with the cost-effectiveness ,

' procedure. The use of B-C analysis or the NPV method to consider those impacts which are readily
monetised, together with -cost-effectiveness analysis to consider . the. balance -of a full ‘range of
consequences, ‘would make a worthwhile contribution to an evaluation methodology Both
procedures could be 1mproved to provrde -a better evaluatron methodology. o

",Particular areas of improvement.include:
- = Improvements in the accuraciy and sensitivity of the demand- forecasting process. An enhanced
capabrlrty of forecasting travel is central to estrmatrng operatmg cost changes, travel trme

~ changes, norse and pollution 1mpacts etc
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= Research into the measurement and use ‘of travel-time savmgs mcludmg how to measure the
o value of travel time savings; to whom they should be applied; whether it is appropriate to usé

personal time values in a public viewpoint evaluation, and how to forecast values of travel time

savings over the life of a transportatron pro;ect '

" m Improved information on what impac"ts‘ are cauSed by various types of transportation investment, -

' the extent of the various impacts- that may occur, how favourable impacts can be- maximised and -

_ unfavourable ones minimised, procedures.to werght impaets to assrst decrsron-makers in makrng'
' assessments, and incorporating rrsk into the evaluatlon A

- Improvements in the use of non- market valuatron techmques, parncularly contmgent valuation’
~and hedonic pr1c1ng, ‘to derive measures of value for mtanglble costs and benefits and for.
extemalrtres ' : : -

6.7 ;P{ollc‘ydesi'g'n and monitoring °

~The transportation investment. process delivers <outcomes that meet local, regional and national

“objectives. The planning process is intended to ensure that these objectives are consrstent w1th

- government pohcres and that the mvestment procedure meets the ObJeC[lVCS ' '

R Governments, both local and natlonal are accountable to ratepayers and taxpayers for the way
- publicly owned resources are used and managed. Policies reflect values held by socrety about how
~ this should be. done. Concepis such as efficiency, equity, opportumty, and political participation

provide measures of value and governments ‘are assessed on-the basis of -their performance in

- delivering value. Governments therefore, are interested not only in designing policies to achieve.
objectives. but also in measurmg whether and to what extent these pollcres have actually achreved

what was mtended : S o .

_ Setting policy 'targets 'and monitoring policy outcomes therefore become important components of
. the policy-making process. - Monitoring involves measurement so a fundamental requirement is to
" establish indicators - that reflect states of the policy varrables These indicators may be treated
separately or combined into-some composite measure (e-g. an. mdex) as a means of monitoring
change. The values of the indicators over time are assessed against the target (or baselme) values‘
: thus allowmg an assessment of progress toward (or away from) the desrred outcome. :

 Policy. outcomes may be classrﬁed into at least ‘three broad categorres - economic, social and
' 'enwronmental When objectives are specified for each of these it. becomes possible to assess
‘transport investment proposals in terms of therr support for or contnbunon to achlevmg the stated
ob]ectrves : :

There is currently no clear link between transport mvestment planmng and nattonal pohcy
objectives, - Given the major (posmve and negative) contributions the land transport sector makes
“to the economy, social and community lrnks and actrvmes, and to- the envrronment the 1mportance.
of such a lmk becomes obvrous. S C : '

An 1mproved investment decision- makmg framework should prov1de for polrcy ObJCCthCS that are

- measurable, achievable and acceptable together ‘with target values, indicator variables. and an . -
' ;evaluatlve rnec_hamsm to compare outcomes with objectives and modify the latter if necessary.
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::(Iasez_Study:' | Proposed Te Puke _lbypa's's | B

' 71 Introduction g

' -"The Te Puke bypass case study htghhghts the emphasrs placed on the provrsxon of addmonal roadtng o

' mfrastructure to manage a growth in demand for transport services.. This case study highlights the - -

impact of limiting options too early in the ‘strategic planning cycle. This has resulted in the
-investment. crtterlon bemg applted to a sertes of similar supply srde mvestment opttons based on-y :
‘ road transport ' : ;

72 Background

Smce the early 1970s a number of proposals to upgrade State Htghway 2 in the vtcrmty of Te Puke

g - township have been evaluated. The 1986 studyof potentral bypass routes recommended the need

to- 1dent1fy a. bypass route east of Te Puke with -the objective -of rellevmg antrcrpated traffic -

C congestton in the town.

The 1988 Tauranga to Paengaroa State Htghway Strategy Study 1denttfled htghway realtgnments '
.north and south of Te Puke to be economtcally viable. A 1989 Bay of Plenty Regional Council
Transportatton Study conftrmed highway upgrading including a Te Puke Bypass was needed wrthm'
‘10 years to cater mamly for mcreased timber cartage to the Port of Tauranga :

In 1990 Transrt New Zealand extended the scope of the Te Puke bypadss mvestlgatton in order to
‘ evaluate more direct. routes further to the- east. In total four bypass routes and a further mtemal.

. _bypass route were appralsed

; ‘,Earlyvin 1992 a -scoping s-tu.dy was’comm'issioned by Transit. It almed ,to:v

" w  define practtcal alternattves for State Htghway 2 in the Te Puke area- and to 1denttfy the ltkely_ ‘
: plannmg and env1ronmental 1ssues assocrated wrth a bypass

- define those bypass opttons which will provtde an economrc alternattve to the ex1stmg State
' 'Htghway 2 route : o

Cm recommend feasrble roadmg optlons for full engmeermg scheme assessment and enwronmental e
o 1mpact assessment, ' B

. ‘provide further _-public information _on:op‘tions‘ for a bypass of Te Puke. v_

~ The extent of the report was to prepare up to a first stage of an Environmental Impact Assessment. . ~

‘The highway problems to be addressed were taken from the State Highvyay 2, Tauranga to Paengar‘oa
- Strategy Plan, September 1988.. Three problems areas were 1dent1fted Te Puke townshtp, north of
Te Puke, and south of Te Puke. PR o
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-The Te Puke townsh'ip proble'm-s'were identified as b.eing:

4 - " The large number of Heavy Commercral Vehtcles (HCV) compnsmg mamly loggmg trucks and

* large truck and trailer units. Some 12 percent of total traffic entermg "Te Puke comprised HCV’s
“(an estlmated 1,000 HCV’s per day) This category of traffic volume is expected to grow raptdly :
_ wrth an addmonal 500 vehrcles per day over the next 10 years ; T

" Ve -Vehrcle speeds at pomts of entry, pamcularly from the south.

- ‘Wrth high traffic volumes (15, OOO vehrcles per day) in the main street, the large number of heavy
vehicles generates COIlﬂlCt with Commercial Busmess District (CBD) actlvmes ' ‘

e A high accident’ rate with the rate of serlous and fatal accidents bemg well above the natlonal
average The accident rate 1s presently being addressed by a number of remedlal works.

-North of Te Puke problem‘s were:
1 - Congestron (10 000 vehtcles per day)
- A htgh accrdent rate (23 acc1dents per 108 veh1cle kxlometres)
- vSouth of fTe Puke’ problems were: |
- congestron (8 000 vehrcles per day)
- An even hlgher accrdent rate (30 acc1dents per 108 vehicle krlometres)

“The problem was summarlsed as bemg the confhct betweén through traffic and local trafftc A large ,

~ - proportion of the through trafﬁc doesn’t stop and could therefore by- pass the town. The highway. N

both north and south of Te Puke is also reachlng its capacrty and is madequate as a long term.
arterial route : :

:'The strategic. optlons and the ob]ecttves for each strategy are presented in a report by Transrt NZ

(1992)* p6.. The analysis of ‘these optrons ‘covers technicdl, economic, community - and
‘environmental factors and i$ useful in the context.of the approach that is proposed in this report
' The evaluatton summarles are-a form of the analysrs promoted in thts report

- 4 Works Consultancy Te Puke bypass - scoping report. Transit N'ew.Z'eala'nd, February 1992.



- With respect to the economic evaluation-the find'ings are presented below.

Table. 7:1 Basic benefit/cost ratio (preliminary)

~ Option Cost $m B/C 'Comment
‘Base Optioh ' 1.56 - Do-minimum plus intersection
' ‘ ‘ improvements at Year 10
1 11.0 <10 '
2 14.5 <20
3 17.5 2.0-3.0 vPrellmmary analys15 not -
. , - sufficiently detailed to define
3A 17.7 2.0-3.0 - B/Cs more precisely. Indications
' ; are that B/C of Option 3A is
4 212 <1.0 - slightly higher than for 4A .
4A 21.4 20-30 |
4B 25.0 20-30 .
5 10.0 <10 '

~ The alternatives for the bypass are:

Base option |

" Option 1-
Option 2
Option 3

Option 3A

Option 4

Option 4A

" Option 4B’
Option 5

Upgrade existing State Highway. .

External bypass - Manoeka Road to Strang Road. |

FJ(terna} bypass - Kopuroa Canal to Strang ROad

- External bypass - Kopuroa Canal to Rangmm Rail Overbrldge

Optlon 3 with devxauon to avoid crossmg land of 1mportance to Maon

" Domain Road to SHW 2/23 junction via Papamoa East.

Option 4 using alterriative deviétion through Te Tumu Road.
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'I‘able 7. 2 Comparative benefit/cost ratio (prelxmmary) of recommended optlons (assummg capacxty
improvements on existing routes) :

Option . Cost$m | ~BIC . Comment
Base Option with o o B : Do-min plus intersections at
passing lane. , 21 : - - Year 10 plus passmg ianes Year -
“land3

3 + extension . . . 27.0 - 20-30 Extension with passmg lanes .-
o A o  Years '
3A + extension o 272 L 20-30 Extension w1th passing lanes . -
Y ( - year 5 S

4A j S 214 : 20-30.  Preliminary analysis not

-sufficiently detailed to define
. , o . B/Cs more precisely.
4B o ‘ 25.01 ' : Indications are that B/C for
» - . - Option 3A is higher than for
4A ~

Table 7 1-provides the benefit/cost ratios from an mcremental analys1s relative to the do-nothmg
opuon '

“Table 7.2 provid_es'-arr analysis of each option independently. This has required a standardisation of
“ route length and quality and has been used to identify “best” options to be evaluated more fully. -

The economic evaluation suggests that optxons 1, 4 and 5 are uneconomic (B/C < 1) while the
‘ remammg options have reported B/C ratio’s of between 2 and 3.

Curremly opuons 3, 3A 4A and 4B are bemg fully evaluated by Transrt although the analysxs is not
yet available. :

7.3 An alternatwe perspectlve o

To date the options consndered have been based on dlvertmg existing traffic flows onto 1mproved
highway mfrastrucmrc that wnll offer savmgs in time, operatmg costs, and accident costs.,

In effect there is a rangc of roading mfrastructure opnons to cope with forecast traffic volumes. As "
each option has slightly. dxffermg ob]ecnves {(p. 6 Scoping report) it is difficult to identify the 1mpact :
desired. ' ‘ :

Given that the Objecti‘;e is to réduce the level of HCVs passing through Te Puke, there are options
other than those proposed in the scoping report. One such option would be 1o encourage the use’
of rail for thc movement of logs from the Rotorua/Taupo region to the Port of Tauranga. -

Under this opuon the oxrstmg and future loggmg truck traffic (see below) would be removed from

‘the roading system. This would reduce traffic volumes by an estimated 10 percent on present levels :
and reduce the rate of future growth in trafflc volumes. . '



. The appeali of such an option would be to remove the HCV traffic volume from the entire road
system from say Rotorua to Tauranga. If additional ‘adjustments are required, these could be
achieved by options which differ significantly to the existing proposals. '

The analysis of an option that includes rail requires data which is not readily available. For examp'le,h
some commentators suggest extending the Murupara line to Taupo, the capital cost of which is not
* available even as an “estimate”. Others suggest trucking to existing rail heads. -

The following analysis attempts to evaluate the use of rail from existing rail heads to move logs to
the Port of Tauranga. A number of assumptions are involved which are made explicit. The purpose -
is to ascertain if gains in economic efﬁmency are p0551ble through the use of rail over and above the
options presently consxdered '

Itis sugg'ested that Transit’s investment could be in one (or both) of two forms. The first is to . -
invest in NZ Rail thereby reducing the cost of the service in order to achieve the substitution from
road transport and/or to invest in technology that imposes the true cost of road usage back onto
logging and other HCV transport. Either option would have the impact of changmg the relative -
pricing of rail and road options. This case study mvestlgates the potentlal of investing in NZ-Rail
to provxde the serv1ce :

In discus‘sion with NZ Rail it was identified that there was no need for additional capital investment-
into new tracks or upgrading existing railway tracks. Existing infrastructure would cope with the
load requlrements Rolling stock w1th sufficient capacxty is also presently avallable

The cost of prov1dmg such a service is considered by NZ Rail to be extremely commerc1ally sensitive
and as a consequence was not made available to this study. Proxy values are identified 1ater but the
accuracy of these is largely unknown. :

The economlc evaluation model is based on the Transxt evaluation framework to enable comparlson
between the Transit optlons and the alternate rail option. :

As such the beneﬁts _identified are:

= _reduced maintenance cost of existing highway, 3

= reduced operating cost of logging trucks,

= the value of time saved by HCV vehicles,

- reduced accidents through lower traffic volumes,

- _reduced environmental 1mpacts from road usage (not quantified),
= . time savmgs of other road users (not quanuﬁed) '

The costs identiﬁed are:

= Ongoing maintenance to road,
= rail operating costs, '
"_. rail environmental costs (not quantlﬁed)

“The lack of actual rail operating costS is not a maJor drawback as this ﬁgure can be entered over a -
Tange of values that move the B/C ratlo to the equlvalem road B/C.. -
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The lack of any data ori the rate of substitution between modes has led to. the assumption that a full
" ‘substitution of logging trucks would be achleved In reality, this-is unlikely, but it is also foreseeable A
. that a proportlon of exlstmg road freight may be subsututed onto rail.

7.4 Beneﬁt calculations/assumptions

Trqﬂ"w volume v : :
For the purposes of this exercise a route length of 70 knlometres is used. Note that this is the road
route length from which benefits will be derived. It is assumed that there are presently S00 HCV
vehicles/day of which 450 are assumed to be logging trucks. The growth in logging truck volume is
estimated to be an additional 500 vehicles per day over the next 10 years. This level is assumed to
be static thereafter. 'The growth is spread hnearly over the 10 years at the rate of an additional 50
"~ vehicles per day

The loggmg truck volume is-in Table 7.3 below..

Table 7.3 Logging truck volumes.

‘Year . Per Day - Per Year

0 450 164250
1. 500 182,500
2 550 -_'20Q,750 -
3 600 . 219,000
4 650 237,250
5 700 255500
6 750 273,750
7 800 292,000
8 850 310,250
9 » 90‘0. 328,500
10 1950 346,750
11025 950 ° 346,750°

' Operatmg cosis’ : :
" The operational cost of HCV vehicles was calculated for two sections of the ovemil route. Section

1 is the Te Puke township (7 km), with Section 2 (the remammg 63km) bemg labelied as the rural
: secﬁmn T’hese data are given in Appendlx 2

5 'This equaﬁes to the 177,000 loads predlcted by Forest Research Instifute. 177 000 = 354 OOO :
mps .
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Travel time : . :
' Within the Transit framework time is valued for the drrver and for the vehrcle and frerght
» Assumptrons for calculatmg the travel trme cost are glven in Appendtx 3.

I Acculent savings . : : .
.The assumptrons for accrdent savrngs have been calculated as the reductron in accrdents due to .
reduced traffic volume, i.e. the accidents attributable to the loggmg truck trafﬁc volume w111 be

. averted. Data are grven in Appendrx 4 : '

-Saved mamtemmce costs , : . :

The Te Puke bypass study 1dent1ﬁed a mamtenance cost per kllometre of $6 000 for the. exrstmg
‘road, For this study it is assumed that 20% of. this amount will be saved through-the removal of
»HCV vehlcles Therefore the saved mamtenance COsts. amount to $84, 000 per annum.

A pomt to note is that the average cost per tonne of logs moved is $6 14 per tonne for the 70 km i.
. Industry sources have’ quoted values of $6 50/m to $8 50/m whrch equates to $6 24 to $8.16 per ‘
' tonne . : , . :

 Cost calculatwns : :
© As no rail investment cost-was necessary and no operating costs provrded the cost calculatlons have -

been restricted to the do-nothing scenario. The costmg for thrs scenario- has been taken from the

n scopmg study and ad]usted for. the drfferences m route length. : :
15 Results

- Table 7.4 presents :the _results from the analysis.

vT'ab'le'7i.4 Beneﬁt[cost ratios for rail option (Discount vraf_e'_ = 0.1).. -

Rail costs (($/tonne) - B/C  Incremental B/C -

Ces 1420 875
10 o a1 sal
| 15 oam 3m
. 20 3s 0 oz
25 o2s 25
; 35 203 186
45 . 158 148
60 },1‘.18'  2
B S 1 097

" Within the socral cost-benefit’ framework the rail optron would be a preferred optron if rall costs
were less than the sum of road costs and the value of accrdent savmgs -
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.Wxthout an actual ra11 cost a dlrect comparlson is dlfflcult Initial mdlcanons suggest that the o

._modes may be very similar in pricing - but this is merely at a personal communication’ level although R

- there appears to be a oonsxstent understandmg that rail is in fact price competmve
' i Appendlx 5 presems the detalled cashﬂow data
Table 7.5_} presen;s vth,e results of the_dlscounted cashflow analysis of rail'_o‘ptio‘h.

%

Table 7.5 Net present value of rail option (rail cost $5/tonne). -

Discopnt rate " NPV (?nillion)' i Ci}/C’
2 - s 1w
o Ly o

6 9

g8 . m o -
R S

12 o S s

1_6"."' w0

' Basedon ihe'Tiansii NZ indicator discount rate of 10 pércent, the ﬁse of rail within the assumptiens ..
specxﬁed has an economic advantage of $65 million at a rail freight cost of $5 per tonne. At. the -
equnvalent read frexght pnce of $6 14 per tonne a gam of $29 mllhon is predlcted '

: Given the assumptlons presented it would appear that Transit NZ mvestment pr(‘)cedure is not

- operating in an .economically eft" c1em manner ‘in that the full range of options are not bemg
evaluated. : . : :

) .Apfp_ehdix 6 graphically p_resehts the net‘presem value of .t.h_e rail option for a range of rail costs.

_ This exercise is still comparing dissimilar ‘investments' ‘Thie road investment is made by the public
whereas the. raﬂ investment is quasi-private. The positive net present values for rail operating costs

. of $6 per Komne and below suggest that there is potential to achieve greater efﬁclency by using rail.

_ Interestmgly, this could be with a zero or minimal mvestment by Transu compared to the SZO 10 $40'
.mnﬂﬁon investment into roadmg :
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7.6 "Summary and discussion

The scopmg report demonstrates the modal partrahty referred to in this report in that 1t con51ders

roading alternatives-only for the problem being addressed. - Other - limitations of the planning - '

“viewpoint taken include the lack of a regional land transport perspectrve ‘and restriction of the
. problem definition to the. Te Puke township congestion and accident rates.. Environmental and
_ planning issues are considered, but wider district and regional perspectrves, land use 1ssues, and .
“strategic developments in the forestry mdustry are not con51dered

Benefrts assocrated wrth a rall optron 1nclude reduced hrghway construction and mamtenance

,'expendlture reduced fuel use (owmg to. rarls fuel effrcrency advantage), reduced. congestlon and o

.accident risks to road users, and reduced pollutron both in the form of greenhouse gases and noise
pollutron in built-up areas on the logglng truck routes. -

The rail optron con51dered in: the case study shows that under the stated assumptlons the NPV of ‘
Tail ($65m) exceeds that of the preferred road option ($29m) by $36m. While the lack of adequate .
cost data for rail precludes a more rigorous analysis, the avarlable evidence suggests that greater' B
'effic1ency will be achleved under the rail optron There aré 3 number of unanswered quesuons S
1ncludmg o : .

‘= - What 1s the cost of rail freight?
- Whatis réquired.to-'-achieve‘ the s'u'bstitut_ion of one mode of transport for another?_‘

= What is the actual ob]ectlve of the road mvestments" (This is difficult to ascertam as each
- roading strategy has a different ob]ectrve Without a clear understanding of this the claims of
enthanced economrc effrclency cannot be ]uStlfled as the ObjCCllVC may require a greater change'
to the mix and volume of traffic volume through Te Puke) ' '

= -What are the" true’ enviro_nm_ental costs of each optionf? :
= What benefits would accrue to the residual road users from reducing congestion? .
Ca Why' does forestry use road if rail is price competi’tive? ’

CL The scopmg report makes reference 10 a number of issues whrch are not consrdered in the formal ‘

CBA but which were considered by mterested groups as being relevant to the investment decision.

These included consideration of the rail alternative, long term traffic solutions, trafflc needs of the

, wrder area, overall transportatlon and economic issues of the reglon and the effect on sacred Maorr
sites and tribal land. ' :

Modifying the decision-making framework to encompass a trarisport services perspective, a regional
- land transport perSpectlve, the views of a range of interest groups, and the selection of a least-cost
- solution from a set of options with a common objective will require a multi-criteria-approach to
-transport. investment analysrs In the transition from general planning to a form of planning that
takes tore account of conflict: :among different groups, evaluation occurs in a number of overlapping
contexts. The . process tends to be multiplicative rather than additive and cost effectrveness analysrs '
prov1des a useful step in making progress toward a normatrve planmng model
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CHAPTER §

- Conclusion -

T'ransport'planning and transport investment in New Zealan'd are in transition.- The histor—icv
emphasis on a supply oriented expansron of the transport mfrastructure is no longer approprtate
when faced with budgetary constramts and escalatmg env1ronmental rmpacts

1 'I’hls report has emphasrsed the need to focus more broadly on the supply of least-cost transport

services, rather than the historic focus on “aspects” of the transport infrastructure. ‘This means -

developing a planning and investment process- that is mode-neutral, and enables demand-
vmanagement options’ to be considered on an equrvalent basrs to options - that involve mcreasmg )

supply.

Recent regulanons and policy initiatives affecting transport plannmg and mvestment are not
_inconsistent with this viewpoint. ‘Statutes Such as the Resource Management Act 1991 and the Land
Transport Amendment Act 1992 will require transport options to be fully evaluated under an effects- -
orlentated framework and be consrstent wrth the sustamable management of résources.

The new awareness of env1ronmental and econemic factors i is out of step w1th management prooesses
. and methodologres used to determme transport mvestment pnorrtles ‘ : »

No smgle investment crrterron is, yet capable of adequately mcludmg all-aspects of envrronmental-
costs and benefits in the decision- -making process. This deficiency can be partly accommodated by ‘
extending the existing criteria to cover a wider range of impacts. Policy. objectives together with a -
momtorrng and evaluation procedure will provrde the basrs for mcorporatmg envrronmental 1ssues
into the investment process ‘ o ‘

Investment decisions that are currently made on the. basis of a narrowly focused evaluation )

procedure use selection criteria that have major- limitations in terms of ranking ability, timing, risk- )
adjustment and strategic. flexibility. One of the key issues that needs:to. be addressed in Changing - '
the investment process is the need to dévelop a more ﬂexrbie approach yet at the same time -
mamtammg consrstency within the evaluatlve -process. ' :

The balance between prlvate versus pubhc provision of transport servrces shows srgns of shrftmg v
toward the former but there are substantial political, economic and technical barriers to overcome:: -

While it is likely that-private provision will increase in scale and across modes, public provision will . - - ‘

continue where market failure occurs. Several areas of 1mprovement in pubhc investment decrston- '
makrng have been rdenttﬁed : : < :

’Speciﬁc reco‘mmendations -arising from this report include:

Evaluatrve procedures used by Transn NZ are capable of 1mprovement The current cost-beneﬁt

“framework can be enhanced through the adoption of a wider vrewpomt the development of a- -

- methodology that allows rail options to be- considered on an equivalent basis to roadmg opttons,‘
~ the mcorporatron of rrsk and the addition of a cost- effectrveness approach
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The scope of the output classes funded by Transit’ NZ needs to be broadened 1o accommodate'
_the wider perspectrve of “transport service” mvestment -

Further research should be done on 1mprovmg demand forecastmg techmques measurement of
travel-time sayings, impacts caused by transportation pro;ects, use of non-market valuatron-,

techmques and use of optron valuatron methods

. - Transport managers should be encouraged o adopt a strategrc management approach to

investment -planning: * This would ‘include monitoring key decision variables, establishing "=

- continuous real-time information systems. for issue- management to reduce nsk and 1mprove -
resource allocatlon decrsrons - :
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APPENDIX 1

'Catégories of impacts

o)

<)

~d)

8

D

g

'h)

. .Consequerices of inputs

Opportunities lost due to. resource commitments.

‘Changes in employment.
" Changes in real income. -

Scarcmes of materlal resources

Promotton of prevrously unused-resources.

Social dlsruptton due to puichase of right-of:way.

;Modtftcatron of human acttvtty patterns and resource allocattons due to taking of land paroels..- o

Others
Consequences of performan_ce outputs

Changes in commumty growth patterns.

Changes in market areas and competmve positions of various actlvmes

Social unification due to increased accessrbrhty "

Expanded soc1al economic and cultural realms of people due to mcreased accessrbthty
Modlflcatlons of human act1v1ty patterns and resource allocations due to changes in accessmlhty. |

‘Changes in. the prices of public and private goods due to changes in acce551b111ty

Changes in employment patterns due to changes in accessrblhty
Lives and resources saved or lost due to changes in transportatxon safety
Others. o :

: Consequ'ence_s of concomi_tant- outpu_ts

oo#

Socral and psychologxcal effects of creatlon or destructton of physrcal barrrers by transportatlon

facrlmes

'Aesthetlc impacts of facilities. e : ‘
Changes in crime rate created by transportauon structures

Physmlogrcal effects of air pollution due to transportatton

- Psychological and physrologlcal 1mpacts of sound and lrght emltted by transportauon vehtcles and.

facilities.

" Effects of changes in the safety propertres of the: mterface between transportatlon facrlmes and

their envrronments

Modifications of humah. acuvrty pattems and resource allocattons because of changes in srte‘ ‘
characterlstrcs due to concomltant outputs ' -

Others

(}Stopher;vand Meybur'g; 1976).
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APPENDIX2 ~

Assu_'niptiohs for calculating the operating costs

The assumptions ySed for each section of road are:

R i Item - _ "0 Section - Section- . ATl’al‘_lSii NZ

o L (km) - 2(km) reference
" Sectionlength . 7 e
"'A'.vera‘ge S.péed (km'/hf)- FER : 50 - 9% | © assumed |
'Roughness count : DR 70 70 L V,ass’umje‘d' . .
* Roughness _cést (éents/lcm) o 1824 1824 ’Ifabie A214
Gradient average o L o 0 - assumed
TB'ase operatiﬁg cost:(cen'ts/k'.m) o -4§.89 '. 5192 Table A 2.17 ~
- .Minimu.m speed ac‘i_dit:ion'al S R aésumed .
cost L o - -
- ,‘Speed chénges;(cénts/k;n) R ] i ' '12.8 '. _ Figﬁre-A  -' '
R Lo 234
| Section cost = SR - $4.70  $44-.21_ TR
Trip cost per 70 km . 4891 |

,Sour'éc’:‘ Works 'Cons‘ultancy.' Te Puke Bypass Sédping R'-epori. 1992, - -
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APPENDIX 3

- Assumptioné‘ for calculating travel time f(':_o.s_ts

Item . Sectionl "Section 2. - Reference .-

Section length - 7 - 63 -

Average s'peied. (km/hr) . . N 50 90 Lo aséuxﬁéd
Speed change time (Séco.ﬁds) 3 o 6 Figure A 233 .. .

' Toiél frip'iime (’mir'iutes)' o ‘5.88". ‘ 'v 94.6 “calculated

* People present / I RS | o |
Value of time (Shr) . 1410 . 1410, Table A3.1.
Value of vehicle/freight (Shr) 2270 - 2270 Table A32
"'\(fost/ht ®  -¥136.9-7~ 3697 |
Travel time cost ($) - Co217 381 calculated

’I.‘rip:'cost-timv R 1 $3698

Source: Works Convsu_ltancy.‘ Te Puke bypaés _scopin’gbreport.. '199.2.-"
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APPENDIX 4

Assumptio;n_s'fdr 'calculat_ing-accidentisav‘ings' | , L

Item S L Value * . ' Reference

YearO ‘ - B o : - 011 ,calculate.'d from,trafﬁc vol,ﬁmé
Year1. o ' B | 0.13 ' " data
Year2 o 014
Year3s - . . os-
Yeard - om
Year 5 o S - 018
Year6 = e . 019
Yeér? v o : 0;20 '
Year8 R oz
Yearo- L o3
Year10t025 - S o |
 Accidents per 10° vehicle kilometres s : '. ,Te'_P:uke bypas._s‘sco,ping stﬁdy -
'NOn-injury/injﬁ'ry_ acci;icnts S 08 S
‘Fatal injuriés/injury accidents - . 1023 . ‘
" Cost of_f»atalvi:nju’ries'(S) ' , .2,733,000' TableAs.é
“'Sc“rious injﬁries ¢ | 104,000 I ) Table A 6.9
Non injury §) _"_ 7 3%0 - Table A69

x 108 vehicle’kilométrés '

Source: Works Consultancy. Te Puke by'pasé scoping report. 1992.
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ARCIRE VRPRAUVIE DUARTCLILD

2

'

Bénqﬁts B

- Vehicle Flows
" Year ~ Per _Per 365  Operating Travel Accident Reduced Total - ‘Do . -Rail . NCE
‘ - Hour Day Per Year Cost Per Year Time Savings ... Maintenance Benefits Nothing Costs ‘Rail
0 3750 . 450 164250 . 8033725 6073815 -‘415365 84000 14607704 1050000 10265625 434207898
1 4167 500 182500 8926361 6748481 462627 84000 16221449 . 1050000 - 11406250 481519887
2 4583 550 200750 9818997 7423307 - 508890 84000 . 17835194 1050000 12546875 5288318.75
'3 5000 600 219000 10711633 - | 8098153 555153 184000 - 19448939 1050000 . - 13887500  5781438.64
4 5417 650 237250 11604269 | 8772999 601416 84000 21062664 - 1050000 14828125 . 6234558.53
5 . 5833 700 255500 - . 12496905 9447845 647678 84000 22676428 1050000 15968750  6707678.41
6 6250 750 - .273750 13389541  -[10122691 693941 84000 24290173 1050000 17109375 ~ 7180798.30
7 6667 800 . 292000 14282177  |10797537 740204- 84000 . 25903918 1050000 18250000  7653918.19
-8 7083, 850 - 310250 15174813 [11472383 - 786487 84000 . - 27517663 1050000 19380825 812703807
9 7500 900 - 328500 16067449  |12147229 832729 84000 29131408 1050000 20531250  8600157.96 -
10 7917 950 346750 - 16960085 - | 12822075 878992 84000 . 30745153 1050000 21671875 907327784
i 7917 950 346750 16960085 |12822075 - 878992 84000 30745153 1050000 21671875  9073277.84
127917 950 346750 16960085 - | 12822075 878992 84000 . 30745153 - 1050000 21671875  9073277.84
13 7917 950 346750 16960085 - |12822075. 878992 84000 . 30745153 1050000 - 21671875  9073277.84
14 7917 950 . 346750 © ' ‘16960085  |12822075 878992 . 84000 30745153 1050000 21671875 9073277.84
15 7917 950 346750 16960085  |12822075 878992 . 84000° 30745153 1050000 21671875 907327784
16 7917 950. 346750 16960085 - |12822075 §78992 84000 30745153 - 1050000 21671875  9073277.84
17 7907 950 346750 - 16960085 . |12822075 878992 . 84000 30745153 1050000 21671875 907327784 .
18 7917 950. 346750 16960085  [12822075 878992 ' 84000 30745153 1050000 - 21671875 907327784
19 7917 950 . 346750 16960085 . [12822075 " 878992 84000 - ° 30745153 © 1050000 21671875 9073277.84
20 7917 - 950 346750 16960085 12822075 878992 84000 30745153 1050000 - 21671875 907327784
21 7917 950 346750 16960085 | 12822075 878992 84000 30745153 1050000 21671875 907327784 .
2 7917 950 346750 . 16960085 - |12822075 878992 84000 30745153 1050000. 21671875 9073277.84
23 7917 950 346750 16960085 . |12822075 878992 84000 . 30745153 1050000 . - 21671875  9073277.84
24 7917 950 . 346750 16960085 12822075 878992 84000 30745153 - 1050000 . 21671875 . 907327784
25 17917 950 346750. 16960085 |12822075 878992 .84000. . 30745153 1050000 21671875 9073277.84

ejep mopyseD
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APPENDIX 6

Net vpresex‘l,_t,.valil"e 6f_ rail

' PROPOSED RAIL OPTION
~© NPVRAL COST $1.8/T

Moy |

T - T : T T ;"l, —p—
2 4 6 . 8 10 .12 14 18 . .
_ DISCOUNTRATE (%) ' .

= NETT CASH FLOW —+~ BENEFIT STREAM & COST GTREAM, il '

Figvm.-e‘ A61 Proposed rail option, benefit/cost ratio for a range of rai'l'c'oéts\. o

PROPOSED RAIL OPTION
. NPVRAL COST $2.8/7 - .

ST
< (Milions)

2 4 6 8. 10 12 44 16
. _ DISCOUNT RATE (%) S

: L—-— NETT CASH FLOW —4— aa&eﬂr STREAM: -~ co#-_r STREAM 1 o
Figure A62 NPV rail cost $1.5/tonne.
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. PROPOBED RAIL OPTION
U NPVRAL COST $4T |

s5ERBEEEREE

2 4 8- .8 10 12 14 16
L ' DISCOUNT RATE (%) - o

: I—u— NETT CASH FLUW —+— BENEFIT 8TREAM —h- 0OST STREAM j *

* Figure A6.3 - NPV' rail cost $2;5/tomie. .

PROPOSED RAIL OPTION
" NPVRALCOSTS5T -

¥ LIS 1

T

2 4 6 8 10 12 14 18

" .~ DISCOUNT RATE (%)
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