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Abstract

Transport dtrategies have changed direction very subgtantidly in the past decade or <o,
but the methodology of evauation has not kept up, often because the linkages between
new initigtives and outcomes are not clearly-enough defined or well-enough quantified.
In addition, evauation methodologies, in practice if not dways in theory, often assume
that 'more is better' and have difficulty coping with change tha includes changes in
what we do (activity patterns) as well as how we get there (travel). Our tools favour the
gtatus quo and, consequently, new initiatives often have greet difficulty getting funding.

The renewed emphass on waking is a case in point, not only in respect of conventiona
evauation issues, but also because of the importance of 'new' issues such as hedth and
fitness, energy economics, greenhouse and new dimensions of road trauma.

The paper discusses issues that conventiona transport planners are either not aware of
or wish would go away, outlines a framework for incorporaing these into assessment
and evauation and presents an gpplication of this framework to the marketing of a
pedestrian dtrategy for Perth. This framework is derived from one developed for a travel
demand management initiative in Perth and has gpplication to a range of initiatives and
programs (eg cycling programs) where the conventiond is inadequate.
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lan Ker

lan Ker is an economigt by traning who has worked for so long with engineers and
planners in the 31 years snce he graduated from the Universty of Durham, England,
that he is reasonably literate in a number of disciplines.

He has worked in most areas of transport, but has managed to keep his feet on the
ground - gpat from a brief encounter with local ownership of aerodromes, he has
worked with land and sea transport. He has been involved in policy development,
planning and research in relation to freight transport, rallways, ports and shipping,
bicycles and access for people with disabilities.

In dl this he has sought to goply socio-economic evauation principles to decison
making, often in the face of limited data and lack of established methodology.

Before taking up a pogtion with the WA Department of Transport in 1987, he worked

for:

- the Nationd Freight Corporation (UK),

- the British Road Federation,

- the Audtrdian Road Research Board,

- Wedtrall (Western Audtraian Government Railways),

- the WA Director Generd of Trangport’s Office,

- the Bridgetown Licensed Club (as Secretary/Treasurer - when he re-learnt to drink
whisky and play a mean game of poal), and

- himsdf (as afredance planner/researcher).

He is currently Director, Integrated Policy, in the recently re-established Office of the
Director Generd of Transport, where he has responsbility for the development of
methodology and process for improving decisonrmeking in respect of trangport
infrastructure investment.
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Evaluating the Unknown: Strategiesfor Assessing New
Initiativesin Transport, with Particular Referenceto Walking

lan Ker

I ntroduction

Transport strategies have changed direction very subgtantidly in the past decade or <o,
but the methodology of evaluation has not kept up, often because the linkages ketween
new initiaives and outcomes are not clearly-enough defined or well-enough quantified.
In addition, evauation methodologies, in practice if not dways in theory, often assume
that 'more is better' and have difficulty coping with change that includes changes in
what we do (activity patterns) as well as how we get there (travel). Our tools favour the
datus quo and, consequently, new initiatives often have greet difficulty getting funding.

The renewed emphasis on waking is a case in point, not only in respect of conventiond
evauation issues, but aso because of the importance of 'new' issues such as hedth and
fitness, energy economics, greenhouse and new dimengons of road trauma

Why isthe Unknown | mportant?

In the absence of the unknown, the future is pre-determined. If we have no concept of
different (and unknown) ways of doing things, there will be no change except that
which is thrust upon us from esewhere. Change thrust upon us from dsewhere forces
us to be reactive rather than promoting the ability to choose our own future,

The very fact that we choose to change direction demonsrates a high leve of concern
about the known future and a dedre to creste an dternative future, which inevitably
contains eements of the unknown - either in terms of the destination or the journey.

Plus Ca Change, Plus C'est la Meme Chose

It is rare for changes in the direction of transport policy and drategy to be matched by
changes in the methods used to devdop and assess individud trangport initiatives,
whether they be infrastructure invesments or more radical options such as demand
management. In the few indances where funding paradigms have been changed to
reflect the new directions (eg ISTEA and TEA-21 in the USA), the practice is largely
driven by formularather than by assessment a the project leve.

At best, models are ‘adapted’ to new questions, but rarely satisfactorily.

More commonly, exising modes and methods are gpplied to new problems (ie to
answer questions for which they are not designed). Even the New Approach to
Appraisal (DETR, 1998), whilst it requires identification of a range of options to
address an identified problem (Chapter 3), ill relies on traditiond modes for
estimating impacts of those options. Most of these models fave no capability to address
cyding and waking, many are limited in respect of public transport - and few, if any,
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dlow assessment of potentid changes to how people make decisions about transport
use.

Induced Traffic

The UK Standing Advisory Committee on Trunk Road Assessment drew attention to,
and demongrated the redity of, the issue of induced traffic (SACTR, 1994). The New
Approach to Appraisd (DETR, 1998) requires that induced traffic effects are taken into
account, but it is questionable whether avallable transport/traffic models are capable of
doing this adequatdly.

On the perils of modelling (as seen by Patrick Troy in 1967 (Troy, 1967) - quoted in
Davidson (2000))

“Melbourne had recently embarked on a massive million dollar study designed to
project its future transport needs to the year 1985. Troy noted some ‘interesting
and disurbing features of these studies. The bass of the standard methodology
was the projection of future land use from which, in turn, the projected volumes,
types and directions of trangport movements were derived. The trouble with this
method, he argued, was that these estimates of future land use were predicated on
the very trangport developments that they were designed to serve. ‘One effect of
the transport plans, f implemented, would be that they would virtudly ensure the
development of the trend town plans on which they were based’, he noted. ‘In this
sensg, it is pogitive planning, but hardly the type to be encouraged.””

Davison goes on to note that “Thirty years after that paper ... Mebourne is recovering
from another binge of highway congdruction”. [Note Medbourne is not the only
Ausdrdian Capita City in that pogtion]

Graeme Davison is an higorian. Truly may he repeat the words of George Santayana
that “ Those who do not remember the past are condemned to repest it."

Understanding the Unknown: Pilot Projects

Demand management is a reaively new concept in transport, dthough not in some
aeas of commercid activity - for example, power utilities in the USA in the 1970s,
faced with increasng cogsts and difficulty in getting gpprovals for new power generdting
capacity, gave away energy-efficient light bulbs to their customers as a more cost-
effective strategy than increasing power generation.

Until very recently, demand management in trangport was seen dmod entirdy in
supply-sde terms - high occupancy vehicle lanes, congestion pricing, van pools. In
principle, these were amenable to evduation through conventionadl models, but rarey
were measures large or systematic enough for thisto be donein practice.

More recently, interet has been generated in initigtives to change peoplées trave
behaviour through 'soft measures using information, opportunity and incentive amed a
individuds and households. These initiatives are known as TravelSmart (Perth, Western
Augrdia) and Travel Blending (Addade, South Audtrdia).

There ae dgnificant differences in the key dements of TravdSmat and Trave
Blending, but they shared an inability to demondrate their effectiveness through
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conventiond models. Both TravdSmat and Travel Blending proceeded through pilot
projects (James, 1998, Ampt & Rooney, 1998) to establish the leve of impact that
could be achieved. These pilot projects were then evaluated (Ker & James, 1999; Tisato
& Robinson, 1999) using conventiona benefit-cost frameworks.

In both cases, usng highly conservative gpproaches and assumptions, very high returns
were demonstrated — between 13:1 and 17:1 for TravelSmart (Ker & James, 1999, Table
6) and around 6:1 for Travel Blending (Tisato & Robinson, 1999).

Limitations of Pilot Projects: Durability of Impacts

The effectiveness of learning declines over time unless the message is continualy
reinforced.

With individudised marketing to change travel behaviour, the experience of changed
travel behaviour, itsdf, was thought to be an effective reinforcing mechanism, provided
the qudity of the experience does not deteriorate. This has snce been reinforced by
follow-up surveys, but at the time of he pilot project evauation was supported only by
limited evidence. The evduation, therefore, assumed a reatively rapid rate of decay, in
which the resdud effectivenessfdll to 15% after 10 years (Ker and James, p713).

Travel Blending, in Adelade, adopted the dternaive approach of developing activity
and cost scenarios to ensure that there was no decay in the benefit stream over time
(Tisato & Robinson, p697).

Limitations of Pilot Projects: Information and Feedback

The South Perth pilot project of TravelSmart was constructed according to a rigorous
experimental desgn, to ensure that the true effectiveness of the intervention were being
measured, uninfluenced by extraneous factors. The pilot was, therefore, not publicised
and dl changes in travel behaviour amongst the 'experimental group' were checked both
before and after (and longer term) againgt the behaviour of a 'control group' that had no
information about the project.

Prdiminary results from the broadscde agpplication of individudised marketing to the
City of South Perth, with no such redrictions on information, indicate that the shift from
car to public trangport (one of four key behaviour changes in TravdSmart - the others
being shift to cycding and waking and travel to loca rather than regiona destinations
for some trips) could be as much as twice that in the pilot.

Limitations of Pilot Projects. Scale and Network Effects

Because pilot projects are smdl in scde, rdative to the totd system, it is tempting to
assart that the impacts on the overall usars of the network are smal and can be ignored
(eg Tisato & Robinson, 1999, pp692/3). However, where costs are nortlinear and
increesng functions of activity (as with congedion), the unit benefit from a smadl
change is greater than that from a larger change, as Tisato and Robinson recognise in
their prospective evauation for Addaide, where "as road traffic volume agpproaches
capacity ... network benefits begin to swamp other benefit components' (p700).

Consequently, it is important to be comprehensve in pilot project evaduation to ensure
that the results properly reflect the true impacts. Even where scde and network effects
might not be obvious, a comprehensve evauation of the pilot is necessary to minimise
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the risk of important factors being excluded in putting the case for larger-scae
programs.

Understanding the Unknown: Prospective Evaluation

Circumstances are not uniform across a city and pilot projects in particular areas are not
necessarily representative of what would happen in other areas. Nor do we have models
that enable usto trandate the impacts to different circumstances.

Usng results of pilot projects for evauating proposds for larger-scae implementation
will under-estimate the benefits of the larger project, for reasons of information,
feedback, scde and network effects. It might adso over-estimate the costs where set-up
and development costs can be amortised over a greater number of participants. There
might also be factors that will make a program more or less effective in other aress.

These factors can be criticad in determining whether a pilot project gets trandated into a
broadscal e application.

In the case of the South Perth TravelSmart, extensgon from the pilot to the full project

was draghtforward, since the pilot had been undertaken through a random sample of

the whole population of South Perth. Extending beyond South Perth to the full 10-year

proposed program (covering over 40% of the tota Perth metropolitan population -

Transport, 1999) was more difficult, for anumber of reasons, including differencesin:

> the physcad patern and dengty of activities and associated transport systems that
make aternatives to the car less (or more) suitable dternatives to the car;

> the extent to which additiond cgpacity (manly public trangport) is required to
accommodate the additional non-car trips in a way tha provides a sdf-reinforcing
experience to new users and maintainsthe leve of service for exising users,

> the extent to which new public transport trips will be bus or ral (or, in some cases,
ferry), which have very different cost structures and, hence, financia impeacts.

In most cases, the direction can be identified but the absolute magnitude cannot.
However, it is possble to identify the key dements that contribute to the success of the
pilot (socio-demographic, land use, transport systems, densties in the case of
TravelSmart)) and rate prospective locations according to these criteria. Inevitably, the
range of vaues will have a high degree of professond judgement (is A 50% or 75% of
B?), but the order is likdy to be robust (A is less conducive than B which is less
conducive than C). If necessary, the judgementa component can be reduced by the
goplication of sengdtivity anadyss.

Prospective andyss has been used to support the WA application for Greenhouse Gas
Abatement Program funding for TravelSmart.

Understanding the Unknown: Hypothetical Evaluation

The Perth Metropolitan Transport Strategy (MTS, 1995) sets out objectives and targets
for greater sustainability of trangport in the Metropolitan Region for the period to 2029.
Included in this is a target to reverse the continuing decline in waking for transport so
that the proportion of trips on foot increases from 10% (1991) to 12.5% (2029).
Continuation of recent trends would see walking reduce to 5.8% of trips by 2029.
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A pededtrian drategy has been developed (Trangport, 2000), to guide the
implementation of MTS drategies and achieve its objectives in respect of waking
(Transport, 2000).

In the absence of specific cods for implementing the waking draegy and of
information of the effectiveness of measures that will form part of the Strategy, it is not
possble to cary out a comprehensve evauation of the proposed pedestrian Strategy.
However, a benefit assessment can provide guidance on how much expenditure is
judtified to achieve a given levd of impact. This then narrows the area of uncertainty to
how effective expenditure on a given srategy islikely to be.

Hypothetical Evaluation of the Perth Pedestrian Strategy

Wadking is the most ewvironmentaly-friendly mode of trangport, usng virtudly no
resources other than time, shoe leather and food (for ‘fud’). Waking generates no
dgnificant negative externdities, other than (at present) through a higher road trauma
rate than car driving. However, the long term evidence for Western Ausdtrdia indicates
that cyde trauma, as measured by hospital admissons, increases a around one-third of
the increese in cyde ussge A gmila effect is likdy to exig for waking, but its
magnitude has not been quantified.

In the case of travel behaviour change from car to cycling or walking, the accident rate
for the non-motorised modes would aso reduce because of the lower volume of car
traffic and, hence, fewer conflicts with motor vehicles.

Benefit Assessment Framewor k

The benefit assessment follows the framework edtablished for the evduation of the
individudised marketing trid in South Peth (Ker & James 2000), dthough not dl
elements are applicable here.

Some impacts have been excluded because they are likely to be small. For example:

» Direct impacts on public trangport usage (and hence the capacity requirements) are
likdy to be smdl, dthough a greater willingness to wak will encourage people to
use public trangport, which often involves awalk to the bus stop or train stetion;

» Impacts on traffic congestion are likey to be smdl as waking is most suited to loca
trips— and, hence, trips largely on locd rather than arteria roads.

A number of other impacts have not been quantified in this benefit assessment, smply
as a pragmatic response to the availability of informetion.

In al cases, the direction of the omitted impacts will be beneficid and the assessment,
therefore, conservative.

Values

The vaues attached to those impacts that have been assessed are the same as for the
‘centrd’ evaluation of the individudised marketing trid in South Perth. For discusson
of key aspects of the derivation and application of these values see Ker & James
(2000), Section 4.
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Benefit Assessment

The direct financia benefits to the user (ie the person who previoudy drove a car) are
equivdent to 17.2 cents per kilometre These ae based smply on the savings in
vaiable running cogs for a car. Some peoplelhouseholds might decide that they are
then able to do without a second car, in which case there would be additiona fixed cost
savings (vehicle regidration, depreciation, interet on capitd). However, in these
circumstances it would be likely that other changes in travel behaviour would be made
and asmple benefit-evadudion is of limited use.

The socio-economic bendfits are of a amilar scale, 18.0 cents per kilometre. Within this
overdl vdue, there is only one negative and that is the increase in pedestrian road
trauma. It isimportant to note, however, that:

> the na mortdity/injury impact on individuds who change from car to waking is
amal, after taking into account the hedth and fitness benefits. [Note dso that the
edimated hedth and fitness benefits reate only to mortdity, not to other
improvements in well-being as aresult of exercise through walking.]

» the nat mortdity/injury impact for society is a benfit, taking into account hedth
and fitness benefits and the reduction of road trauma though reduced car traffic.

Table 1. Benefits of Waking: Per 1000 kilometres transferred from car to walk

Item Present Value @ 7%
per 1000km/year
Per 1000km 10 Yearg 30 Years
Financial Benefit to Individual
Private Vehicle Operating Costs $172
Socio-Economic Benefits
Private vehicle operating costs (net of tax) $113 $819 $1,446
Improved hedth and fitness due to exercise - $84 $607 $1,071
reduced mortdlity
Road trauma (increased walking) ($95) ($687) ($1212)
Road trauma (reduced car use) $34 $246 $435
Air pollution costs to community $20 $145 $256
Greenhouse gas emissions $20 $145 $256
Traffic noise $3 $22 $3g]
Water Pollution $2 $11 $19
Tota Socio-Economic Benefits $180
Net Present Value (NPV) $1,308 $2,309

Note: Figuresin brackets indicate disbenefits or increased costs

Inter pretation

The benefit assessment is based on a draight transfer of travel from car as driver to

waking. This is only one (dbet the mgor one) outcome of implementing Srategies to

encourage waking. Othersinclude;

> increased use of public trangport, as people become more willing to wak to bus
gtops, train Sations or ferry terminds,
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» change of trip length, if people subditute waking to locd facilities for driving to
distant ones,

» change in number of trips, if people subditute more frequent shorter trips to buy
smaller amounts of groceries each time.

These additiond effects can be brought into a full evauation, but would be unlikey
dgnificantly to change the overdl concdusons The behaviour change will only take
place if individuas perceive there to be net benefits to them as individuas and al of the
non-persond impacts move in the same direction.

The MTS targets require an increase in 2029 of 449,000 walk trips per day compared to

the trend value. Assuming that:

» theincreaseisachieved progressively over the period from 2000 to 2029,

» wdk trips are tranderred from car driver and car passenger in proportion to the
current levels of use (ie 5 car driver trips for every one car passenger trip);

» wak trip lengths remain unchanged at 0.75km per trip; and

» thereisno red increasein the unit vaues gpplicable to the impacts of the change;

the present vaue of the benefits of achieving the MTS targets is around $57 million.

If there is a requirement for public expenditure programs to provide a benefit:cost return
of 4:1, this judtifies expenditure of nearly $2 million a year for the next 10 years - over
and above the current expenditure on pedestrian-related programs such as footpaths.

Some pat of the achievement of the wak trip target will result from other initiatives,
but it is clear that invesment of $1-2 million per year in the wak drategy itsdf is
warranted, if it can achieve the desred mode share. Since the Perth Walking strategy
does not include mgor infragtructure dements, thislevel of expenditure is significant.

Some Methodological |ssues

Abolishing the Concept of Externalities

An externdity may be defined as an unintended consequence impacting on others rather
than the decison-meker. The very name 'externdity’ implies that it is peripherd to the
decision being taken, but these are very real consequences for society asawhole.

The tretment of externdities, in turn, places boundaries around evduations. In the
private sector, except where bound by regulation, the focus is on direct financid
consequences - everything dse is an externdity. In the public sector, the boundaries are
broader (hence we carry out socio-economic, as wel as financid, evduations), but we
dill tend to ignore impacts that spill over State or nationd boundaries. If we dl do this
a the project leve, irrespective of high levd principles that might be adopted, then
impacts that transgress indtitutional boundaries will never be effectively addressed.

Numer ator or Denominator

The evaduaion of trave demand management (and, by extenson, waking initiatives)
throws into clear focus the issue, sometimes regarded as of theoretica interest rather
than practicd importance, of what is counted in the numerator (as postive or negative
benefits) and what in the denominator (as costs) in calculating the benefit-cost ratio.
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The common convention is for capital costs to be included in the denominator, with all
other impacts, including changes to operating costs and so-cdled ‘externdities, in the
numerator. Whilst it has been argued, on theoreticd grounds, that the denominator
should include dl those items that are in limited supply (and therefore are ‘capitd’ by
nature — for example, does it redly mater whether public funds are ‘capitd’ or
‘operating’ in caculaing the return on public finance from a project? (Transfund,
1999)), the argument has less often been extended to externdities. And yet many
‘externdities represent finite resources in the short to medium term (eg air qudity) and
impacts might not be reversble (eg deeth from traffic crashes or, except in the long
term, globa warming).

The issue is of no importance for caculating net present vaue. Nor is it of obvious
importance for benefit-cost ratios when the comparison is between smilar projects or
projects that have a smilar range and level of impacts — for example, different ways of
increasing road capacity © meet demand. It is, however, criticd when the comparison is
between dternative ways of addressing a problem with widdy-different, or even
opposite, impacts on externalities.

In the case of travdl demand management, the present vaue of actudly- or potentidly-
nonrreversble impacts was severd times grester than that of the financid cost of
undertaking the project (Ker & James, 1999, Table 6). Adopting the ‘externdity capital’
goproach potentidly creates the conceptudly-difficult problem of negative capitd cost
for such an initiative — but does not mean that doing so iswrong.

Teking this further, if we evauate the overdl transport system regarding fossl fuels as
capitd (not income), the returns from investing in fossi-fud intendve modes (such as
roads for cars) will be ggnificantly reduced rdaive to more fud-efficient modes
(public transport) and modes that use only renewable fuds (cycling and walking).

Road projects, on the other hand, a best have rdativdy smal externdity benefits and,
where the induced traffic syndrome is gpparent, can have subgantid net externdity
costs. While individud road projects might make only a smdl difference to the costs of
ca traved and will not, therefore, induce messurable additiona traffic, cumulativey
projects must induce traffic. To argue otherwise is to ignore one of the fundamentas of
economics and human behaviour — that consumers respond to lower prices (including
shorter travel times) by consuming more.

Caveats: Ranges, Thresholds, Discontinuities and Non-Linearities

It is important to recognise that, whatever gpproach to evauation of the unkown is
adopted, there might well be exceptions to the 'linear extrapolaion’ hypothesis. Indeed,
we should teke this as a 'given’, since it is the linear extrgpolation of current models and
evauation paradigms that force us to adopt these approaches in the first place. Our
approaches will dso be limited, but they should less so than the current ones.

One of the most common erors in evaudion is falure to recognise when models are
being extragpolated beyond their vaid bounds. Modes are based on sample data
collected from a paticular range of circumstances, within this range, it is in principle,
possible to calculate error bounds on estimates of future values,
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Beyond that range, the error bounds widen and estimates become less religble - yet it is
rare for this to be acknowledged a ether the moddling or the evaduation stage. The
numbers take on alife of their own.

This eror is even greater when the initiative being evauated makes quditative as well
as quantitative changes to the travel experience or where the changes are s0 great that
they sgnificantly ater user expectations and the basis for user choices.

For example, going from a run-down, very basc diesdl suburban ral sysem to a
modern eectrified system (as happened in Perth in the late 19809early 1990s) involves
many changes other than the most obvious (to planners) one of changes in trave time.
From the potentid user's perspective, it might matter much more whether you get a seat
in a smooth, fagt tran than in an dower, rough-riding one - because you can do
something while sested. Similarly, shorter travel times and higher tran frequencies will
change expectations, so fluctuations in performance become more criticdl.

In waking terms, changing the nature of the pedestrian space from a largdy movement
one to one that genuinely facilitates and encourages exchanges between people (eg by
providing places for people to gather and to gt) will afect the whole bass of the
walking activity and, hence, people's willingness to walk (Gehl, 1994).

Conclusion

The innovator makes enemies of all those who prospered under the old order and only
lukewar m support from those who would prosper under the new.
Nicolo Machiavelli (quoted in Lyons, et d, 1999)

Change, except where the status quo is threatened by cataclysmic pressures, is dmost
adways more difficult than continuing as we are. Change dways brings uncertainty and
the unknown, and most people are, by and large, risk averse.

In trangport and evauation, the 'old order' is supported by 50 years of intensive research
and data collection. This has, in turn, etablished a paticular way of approaching
solutions to problems, sometimes known as ‘predict and provide

The 'new order’ mugt rely on limited information and hypothesis and hence has great
difficulty competing for policy decisons and funding. By judicious use of smdl-scae
pilot projects, prospective evauation and ‘hypotheticd' evauation, it is possble to use
conventiond evaduation tools, such as benefit-cost andyss, to demonsrate the red
vaue of dternative gpproachesto transport issues.

In Wedern Audrdia, this has been done, in vaious ways for travd demand
management, showing socio-economic  returns  wdl in excess of those from
infragtructure investment, and the Perth Walking srategy, for which it has demonsrated
the judtification for investment of around $2 million ayear on top of existing programs.

Since the Peth Waking drategy does not include mgor infrestructure eements, this
level of expenditure represents a subgtantia program.
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