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APPRAISING ROAD PROJ WO

A, Galenlatings the Benef'its

1. The principal benefits arising from road investments can be divided into:

i, hoad User Savings ((r savings on vehicle operating costs)
ii, Heduced Maintenance Costs

iii,Time Saving

iv, Accident Savings

v. Induced Benef'iis

2. Induced traffic reneration ic frequently used as a measurement of benefit.

On more carcful thoupsht, however, it will be realised that induced traffic
greneration muct be u function of road user savings and/or time savings, However,
it docs remind ug of an important point. That is, that the standard benefit

(on LVOC) serves to restrict road improvements to thoce areas with greatest
currcnt traffic flows, Ultimately thic tends to mean that all road investment
could o into urban arcas. The induced traffic approach does divert investment
away Lrom present centres of cconomic activity to arcas with hitherto relatively

wnexploited potential.

i. Hoad User Savingu

3. Of all the benefite these arc the most casily measurabie. However, "easily"
is very much of a relative term for data on whiclh to ascsess the savings ou

wear and tear of vehicles and/or their operating coste ic desperately scarce.

4. The wost useful study — which eutablishen relat.vities of savings for different
types of vehicles, and roads is the TRRL Study of 1976 (Report 723) carried out

in Kenya. The TRRL "Ucer Manual® of their Road Transport Investment Model should
also help for establishinga quantitative fromovork for calculating VOC savings.
However, factc are more ditficult to come by as they arc country, or region
specific. Perhaps the bes’ source of data i to be found in Consultants! Keports
as they usually need te¢ carry out surveys of* VOC when they preparc road improve—

ment feasibility studies.
ii, Reduced Maintenance Cosis

5. The commonust demand for high quality roads from Ldes arises from the desire

to minimite maintenance couts. The system of financial responsibility makes



it desirable that Boads Departments, uweually with limited Ludgets should press

for quality roads with lower maintenance cost..

G. Az o ronph miide, paved roads mainten' acc costo can vary between 3% of the
capital ccst and 0.7% of their cost = but so much depends upor the amount of' use
made of roads that rencralisations are dangerous - sufficient to say however that
Crom an ceonomic point of view maintenance costs arc a few per cent points

of the capital coutu.

7. Feeder roads, with very little usaye, can have maintenance coste of bLetween

0.6% and 1.4% of the capital cost.

8, An assessment of the maintenance ability of the organisation responsible is
always essential,

iii. Time Savinso

9, In Ldcs the averape value of time is lower than that in developed

cowrtries — indeed it could be aryued that in many cases time has a zero cost,

10, llowever, cvery value it region tipecific, and in practice attempts at
valuing time are not iruitful, The data is so thin that few studies, quite
justifiably attempt this. Where it ic thoupht this could be justificd =
possibly in urban areas, onc could use the average minimum wage — although TRRL
studies in Kenya showed thal passengers in buses had incomes wcll above the

average,  One needs to be convinced that time saved will be used productively.

11. CGencerally, one would wse time savines only where there wac clear evidence
that substantial savimgs would occur. For freight vehicles cven an hour saved
in nunlikely to permil an additionn] Lrip. Time caved is rarely additive so time
gavin,s are likely to be minimised, Time savings should not be used when

neer savings already justify the benefit and should be iymored in all circum—
stances unless the time saving is substantial (say in excess of an hourj. One
possible proxy, when new roads are being considered, and when public passenger
transport would follow, is to usc fares paid by passengers on cimilar routes.,
In prautice, howcver, few studics attempt thiz. Leisure %ime savings in Laca
have not been included o a benefit on the philosophical crounds that as far as
aid donors are concerned astistance it rriven to help people become more

productive.



ive Aceident Uavioge:

N, Evidence of the cffect of road investment on accident incidence and severity

iz wanly for developingt countrieu. Generally one may expect accidents to
denpease it awider voad is envisaped; for urban roads we have evidence that the
casualty rate inereases as speed increases. On rural roads the number of
junciions it wac moct important seometric aspeet of' the road affecting the
incidence of accidents (sce LR 732). As any roud investment is likely to serve

increasing volumcs of traffic in Lhe future the total number (but not per

vehicle = km) of aceidentis is likely to increase. Estimates of accident costs
in Ldes are riven in LR 206, The umal short—hand method of h:ndling accidents
in road appraisal is to include insurance costs in the vehicles operating cost
fi;jures and omit accident couts, Otherwice consult local insurance companies
and add allowance for loss to socicty of foregone production by individual

injurced.

v. Induced Benefits

13. Narmally one uses cither user savings (VOC, tine, accidents) or induced

>

benefits but not both otherwise double counting oceirs.
14. Induned “enefitu should be conusidered when

a. cxisting traffic volumes are loiWw ~ as on fceder roads (if a road is
carrying below about 7% vehiclen per day user cost savings will rarely
justify invesiment unless road construction and maintenance costs arce

exceptionally cheap);

b. ‘Therc is no cxisting trallic, ie when penntration roads that will not

carry diverted traftic are beiny appraised;
¢. in the forccasting ot future tralfic;

d. where increaced production will not necestarily be translated into
fenerated traffic, o when increased homestead consumption can be

anticipated.

1%, lndicators to look for are the extent of marketed production, the cost of
transport as a proportion of total production costs and sale valuc of production,
the extent of culiéivable land not yet eultivated, the degrec of landlessness,

and Por passenger travel the propensity to travel by similar ¢roups of pcople

clsewhere in the country, the imporiance attached to gaining cducation, and






22, Hipher deprees ol variability are ascoe tinted with lower daily traffic volumes,

A1 daily traffic counts arce subjuct Lo substantial variation (sece LR 427,

Table 2 and fipures 1 and 2). liepeating counts improves reliability more than
extending the duration of countu. Continnous traffic counts of less than a
week are highly unreliable. Only it the traftie flow exceceds 1,000 vehiclcs/day
and a count for onc weck i token four timer in the year there is a 95% chance
ihat the recorded averape daily flow will be within l 10% of the true mean in

Kenyal!

23, The composition of traf'fic is very important: heavy vehicles incur much
higher vehicle operating costs and inflict erecater damage on the road than light
vehicles. There it a greneral tendency for the proportion of heavy vehicles to

decrease as the traffic flow inorcases (et rorvcasting but beware of exceptions).

24, A distinction should be drawn belween normal, diverted and gencrated traffic.
Fuller ucer surplus benefits arc attribuled to normal and diverted traffic,

but by convention only half the benefits to penerated traffic,

25, Attempts to forccast increaced output from an area arc subject to tremendous
speculation — and in practice increased agricultural output is unlikely to
lead to cignificant freipht traffic increase. Passenger traffic is likely to

increase far morec.

26. Owing Lo the considerable ancertainties it iz sensible to do a few "back

of the envelope" sencitivity analyues nsing the Cire given in Table 2 of LR 427
of TH & RkL as ;midec for the uppe.s and lower limits. In judging forecasts

take note of any complementary investments anticipated in other scctors,
restrictions on vehicle imports or operotion, and traffic trends since 1973

0il price risec.

27. IBKD evaluation vreports of traffic forecasting show no consistentdiversfence

from forecasts — the forecast results varied very greatly - both over and under

oplimistic.

2R, Perhaps the most useful picce of practical advice on2 can five 15 to ensure

that new or improved road investment should not lead to sudden leaps in design
standards - from a dirt track to a sealed hiphway unless it is absolutely
clear that demand will increase commcnsurably (ef ovening of 2 mine) —~ but

that road improvement should take place on the basis of pradual improvement.






4. 'The coth ol wevin bining o b bunen rosed conbings abountl £60,000 mighl be

aromd 2% poer g, with 200 vebiefes por diy. A pravel road cosling £140,000 km
with 200 vehicles per day could coub soms 1055 of the capital value in order to
maintain it.  But senerally upeaking, the couts of' maintenance should vary

butween 2% and 5% ot the capital cout.

3%, Uovernmentu, and especinlly PWD:, who are not responcible for capital

costs will go for higher capital conts so as to save themselves recurrent costs.

3¢, Bvery road has itt own peculiar combination of circumstances which require

adaptation to achieve the most cout erfective solution, For example:

i. "Snot improvements” may be the most .ppropriatec answer -~ since not

a1l roads deteriorate uniformly — and it ji¢ pousible to predict vhere they
will do o (on low lying arcas, black cotton soils).
ii. Concentration on arcas where {raffic is grcatest.

iii. Build onc or two curve:n which do not conform to the set standard.

jv. ltemoval of a few blecks of' rock which will improve sight distance

without altering the curvature of the road.

V. Since bridges are far morc cxpensive per metre than roads so a more

circuitous road route might be juctified.

vi. It is of'ten fairly cheap to put a hard surface on a road which may

lead to wimificant savings in miintenance but ~onventional design standards

L

may then intervenc and dictale thatl a tarmac road needs new sight standards
and a new ali;mment. This counld be costly., A solution is to use 2 fravel

road alimmment Lo a tarmac surface,

8, Labowr lntenuive Solusions

37,  Wherc labour iu in ample supply and it is posible to orpanine it, labour
has boen used inctead of machinery. Yor low quality roads — if labour is likely
to cost lesu than US%lpnr day it can nsefully be concentrated., In Honduras a
1abour intencsive rueal road scheme which took some two ycars to organisc has
been building roadn to the followiny standardos:

Desim opeed 40 ke

Widih 4 metres
tiradient 12%
Base 10=1% ©m
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1, New roads on hilly and mounthinous terrain have cost USAd . 500 and Us£17.500
PeT o Km,

['e Altvrratives

3. It is mest important to consider the full range of alternatives in transport
investment: frequently road construction or improvement is seen as a solution
when other cheaper alternatives would achieve the same end result. Traffic
management measures, such as white paint, centre lines, may be as effective as
widening a road; storage inutead of provision of year round access; faster
turnround time for freight vehicles rather than faster running speeds; improved
driver behaviour throvgh propapanda measures rathar than the improvement of

road peometry to reduce accident, and so on.
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