
(IV) The forecast period is to be such that predictions can be made

with a reasonable degree of confidence (for transport

infrastructure this is usually a maximum period of 20 years).

(v) The costs and benefits are to be considered over the entire

analysis period,

(vi) The comparisons of costs and benefits may accrue at different

times during the analysis period. They must be adjusted so that

they all relate to a single point in time.

(vii) All financial considerations are irrelevant to the

analysis.

Schutte (1984) has stated that "Economic evaluation, which is a money based

technique, takes into account only the 'cost involved' factors", These 'costs involved'

are made up of facility construction costs of a project which take into a.OOO\'111t;

• ~the total capital investment including land costs,

• .. facility maintenance costs,

• ., vehicle running costs which include:

..fuel costs, tyre costs, oil costs, depreciation costs, vehicle

maintenance costs,

M accident costs,

M time costs.

6



Up until recently f1e methods of analysis have tended to look only at the economic

,performance of a project, paying cursory attention to the other implications, Recently,

with greater public awareness of social and environmental issues, 11\01'0 utility

orientated method" have come to the fore,

Economlc analysis is the predominant method of measuring project performance

whilst the methods which measure problem severity =re almost exclusively utility

nnalysls,

The CCOll01'~icand utility methodologies nrc covered in some depth in this chnpter

so as to give an undorstanding of the basic technical aud present philosophies behind

their use.

Burton and Slavik (1976) have defined seven principles for economic studies, an

abbreviated version is shown below:

2.2.1. Introtluctlou

(i) The economic unnlysis is money-based,

(ii) The analysis is tl study ofthcJ future therefore:

1. Tho forecasts should be reallstlc.

2. All past investments and events are lnelevant,

(iii) All altematlves, itlcludillg the do nothing alternative, are to be

considered,

5



CHAl>TERl

Im...'£IEWOF PRIORITY ASSESSMENT ])ROCE])lmES

2.1 !ntJ·o{)uc.GQlh

Priority assessment is seen by Irick (1978) as a part of a 15 step-procedure which

he calls the basic programming process. It starts with the project Initiation and goes

through to rnodlftcetlcn of the final project.

The projects which are considered for priority rating ill the area must be

independent projects. Weston and Brigham (1981) describe independent projects as

II ..... pieces of capital equipment that are being considered for different kinds of

pl'ojects or tasks which need to be accomplished".

In the project process, before being submitted to the Core City for aseessmeut, the

projects will have had to be shown to be of metropolitan slgnlficance during their

submlsslon to the Core City so, even after priority assessment has ShOWI' certain

projects to be lower prIodty than other projects, they are all of worth to the

metropolitan orca as a whole.

Wilmot (1984) proposed that the procedures could been. divided into two major

types; the procedures which measure the performance of a project; and the procedures

whitlh l1'lCL1StU'e the sevedty of the problem.

The methods of measuring these procedures nrc based on economic analysis, utility

nnulysis 01' n combination of these two,

4
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was undertaken using the Analytical Hierarchical Process which analyses pail'

comparisons,

Assessment sheets have been developed to give a unified scale for each of the

issues. To ensure that the method remains durable and flexible it is essential that the

issues are given the same score.

The method has been tested 011 the CWRSC projects for the 1992/93 financial year.

The results of these tests indicate that the first stage assessment significantly

reduces the number of projects going forward fol' the second stage assessment. None

of the projects that would have received funding ill the past five year period would

have been eliminated from the second stage aasesement,

The saving on resources, by the reduction of projects going forward for detailed

analysis, would have been signiflcant,

The dissertation indicates that there is 110 single, universal priority methodology

which can be applied to the types of projects which the metropolitan authorities have

to assess, Each meh'opolitan area should assess its needs and asplrations and develop n

long term trausportation strategy which w111111turn assist In selecting and/or adapting

the most suitable priority assessment procedure.

To 011S1.11'O the credibility of any assessment procedure it Sh01.11d not promote

projects because they nrc politically correct, or so as to ensures that all participating

authorities recelve somethlng, It may be felt that it Is l1eCCSSal'Y to do these things but

they should form part of the financial control 1101: part of the priority process .

.,
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priority lists were used to ensure that the available moneys were allocated to the most

meritorious projects,

With the passing of'tlme attitudes towards transportation related issues, ava~lability

of information, and transport systems themselves have changed. It appears that the

present priority rating system is unable to address these changes and so the possibility

of using a new methodology needs to be iavestigated.

1.2 Pr~~ent McthodolQ,gYReview.

An assessment of the priority assessment techniques indicates that they call be

divided into two distinct types, economic analysls and utility Malysis. With the

exception of the Durban Metropolitan I1l:Caall the metropolitan areas in the Republic

use utility analysis techniques,

The present method used in the CWRSC area, although sufficient for its time, is not

robust 01' flexible enough to address the changing priorities, aspirations 01' types of

project put forward for funding ill the area.

1,3 The New MQthQ(loJogy,

A MW two stage methodology is proposed. The first stage uses a successive sub-

setting technique to eliminate the projects which, us they don't address sufficiently the

needs of the area, have no ChEl11Ceof receiving funding. The SCC011dstage uses a

detailed sufficiel10Yrating technique to assess the remaining projects,

Five issues relating to transport project'! have been identified us being of major

import in ine urea, These nre given It weight by analysing local authority officinls

views and relating them to the populntion of the relevant local authority. The annlysis

(, 2
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lJ..lnirQductiQn.

The Centra) Witwatersrand Regional Services Council (CWJ:,(SC) includes the

towns and cities of Alexandra, Diepmeadow, Dobsonville, Johannesburg, Randburg,

Rooderpcrt, Sandton and Soweto, It forms part of'the area once covered by the

Jchannesburg Metropolitan (JOMET) area for which Johannesburg City Council

Management Committee acted as the Core City.

One of the functions of the CWRSC is the allocation and distribution of Central and

Provincial Government Funds for the Implementation of transportation projects,

In the nineteen sixties there was plenty of money available;' for pro]

illustrated by the fact that the construction work proposed in the first ten year

transport plan fol' the area in the 1960's was completed ill six years.

The second transport plall, which was formulated in 1972, has still to be completed.

As money became less and less available for transportation projects in the

Republic, the development of a systematic method of priority rating became more and

more important .

. '
i'ollowlng the Driessen report (D01')1974 the Core City officials developed a:

methodology for assessing the priority of projects in the JOME! area, The subsequent

1
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He also states tl, ,t the formulation considers all benefits and costs to all goals in

one enumcratlou.

The methodology does have a disadvantage which was described by Hill (1968).

The system does not appem: to recognise that costs and be••efits have only

instrumental value, a criteria of maximising net benefits in the abstract is therefore

meaningless and there is no way of knowing whether the costs and benefits listed are

relevant.

Sweet in 1986 develope-'. for South Africu, a similar sufficiency fating system
which short-dsted projects using three criteria and then assessing the projects in terms

of value for money. Two levels ofsortit~g WC1'e applied to the projects, firstly 011 level

ofben·~.dt an i secondly on value for money.

The three criteria that Sweet selected were:

u) Problem Severity.

b) Success rating.

c) Estimation of the benefits.

Two other Issues that Sweet considered necessary to sddress were,

a) Value for money,

b) Prc~.,;ctSelection,

17



$ indicates a monetary value is used,

M indicates a quantitative 110nmonetary value is used,

i indicates that the item is intangible,

indicates that there is no cost or benefit accrued to this

section,

011C6 the matrix has been prepared the costs and benefits that accrue to each sector

are uormnlised, \ls'ually subjectively by an Individuul assessor Ot by a committee,.
aggregated and compared for each plan.

This method has several advantages, these are:

(i) The method lays n basis fol' a rational decision,

(ii) The declslon make~'is able to balance the monetary aspects flgail1st

lntangibl« aspects.

(iii) Sectol's of'the communlty which will bear the cost and benefits (11'0

Identified.

(iv) With this method it is possible to appraise those elements that arc

high ill cost.or low ill hel1efits.

Lichfield says the method will lend to a more IIeducated II, responslble and rational

policy decision.

'"



by Lichfield(1960) and Sweet's adaptation of this method for the South African

situation.

Lichfield ill 1960 developed a methodology of putting monetary values,

quantitative values and intangibles into n matrix format GIld comparing the accrued

costs and benefits for each project under investigation.

The concept of the method is best illustrated by the theoretical outline as shown in

Lichfield's paper and ShOWl1 in Table 2.1.

PLAN·A PLAN·B

BENEFITS COSTS BENEFITS COSTS-
PRODUCERS-_. -

X s s . $ w . $ s-_ -.- ........_._

y i i . . i i - ..
Z M .. Iv! . M . M ..-- - --

CONSUMERS

Xl .. $ .. $ '" s .. $~._

Y, i . i i1 .. .. .. ..-
.21 M .. M .. M .. M ....

The different sectors which are affected by the two plans are considered as

producers denoted by X, Y and Z and consumers denoted by XII Y1• end ZI'

The cost and benefits on both a capital and annual basis are indicated as follows:

15



Goals achievement,

Successive sub-setting.

One of the best illustrations in South Africa of Sufficiency Rating is the method

developed by Sweet(19815), The Goals Achievement methodology is best illustrated

using the system developed by HH1(1968), and Successive Sub-setting is best

illustrated by the methodology developed by Harness and Sinka(1984).

The three techniques are discussed below.

2.3.2. SUfficiency Rating

Sufficiency l'o.ting techniques select items which are considered important to the

cornmunlty.

The simplest form measures how well a project achieves set goals or objectives.

This is usually undertaken by measuring criteria which reflect these goals and

objectives, The scores are very often assessed on an linear scale of 0 to 10, as in the

method developed fo1' the Georgia Department of Transport (Mak and Jones 1976).

These criteria are then weighted in relation to their importance to the community,

The total weighted scores can then be taken ill descending order or, as described by,
Shaffer and Fricker ill 1987, as a percentile of the maximum score, A priority list is

then developed from this information,

There are mnny variations of this technique using; different scoring scales and

different items. Two techniques nrc shown here. Tho balance sheet method developed

14
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f) Value for money is not the same for different sectors of the

community, This is especially relevant to South Africa with its

differing se\:.ial structures. Because of this the social aspects of

projects are difficult to measure in a monetary way (Baxa 1984)

g) Broad assumptions arc lliude during the analysis and so the final

estimates call only be app; oxlmutions Sweet(1986).

h) Weston and Brigham (1981) stated, "Ihere is 110 single rate of interest in

the economy; at any given time, there is an array of different rates". If this

statement is true it is difficult to decide which rate of interest to use,

i) Starkle in 1979 also stated that the sensitivity to small changes in the

discount rate is highly significant.

2.3.1. Introduction

In an attempt to Overcome some of the shortcomings of tho OCOI10111ioa1l£llytical

methods, utility !Ulniysismethods have been developed.

These methods, although numerous, have certain chnmcteristics in common. They

all have goals against which projects are measured 01' an assessment of the problem

severity, Some of the methods ecmbine these two.

There are three l11.njor techniques used fo1'the utility analysis of projects, these are:

Sufficiency l'uting.

13



With the extensive usage of the methods various disadvantages have come to the

fore:

have a different useful life".

a) It is hard to determine the life expectancy of a. road or facility. As

Mascm et al stated in 1979, !lEach type of road has been determined to

b) To be effective, economic analysis requires large amounts of complex

data, Sturkie (1974) recommend that the datu is updated every two

years. The initial data collection and the update c . time consuming

and expensive.

c) There is uncertainty in the future of details and accuracy of costs for

example, few people in 1970 forecast the rapid rise in fuel cost in

1972 yet this is one of the major factors in economic analysis of

transport projects.

d) Bconomic analysis does not take into account environmental, political or

social aspects of n project, Only the single goal of economic efficiency

(Hill 1968) is considered. Since Hill made his observations in 1968 the

methods have tried to address these problems but Roe stated, i111987, that

cost/benefit analysis still fails to provide an acceptable method of

lumdHng the problems associated with disparate cl'iteria.

e) Economic analysis only shows how a project will perform, not the

severity of the existing conditions which may have a major influence on

the priority of a project, also economic analysis cannot measure the

secondary Impacts ofu project.

12



With the extensive usage of the methods various disadvantages have come to the

fore:

b) To be effective, economic analysis requires large amounts of complex

data. Starkie (1974) recommend that the data is updated every two

years. The initial data collection and the update can be time consuming
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Masorn et al stated in 1979, "Each type of road has been determined to
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example, few people in 1970 forecast the rapid rise in fuel cost in

1972 yet this is one of the major factors in economic analysis of

transport projects.

d) Economic analysis does not take into account environmental, political or

social aspects of a project. Only the single goal of economic efficiency

(Hill 19(8) is considered. Since Hill made his observations in 1968 the

methods have tried to address these problems but Roe stated, in 1987, that

cost/benefit analysis still fails to provide an acceptable method of

handling the problems associated with disparate criteria.

e) Economic analysis only shows how a project will perform, not the

severity of the existing conditions which ma; have a major influence on

the priority of a project, also economic analysis cannot measure the

secondary impacts of a project.
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2.2.S. Discussion of Economic Methods

Economic analysis Is an.advanced numerical process of project evaluation based on

monetary data alone (Wilmot 1984). There are two basic types of analysis, namely

the absolute measurement methods, which measure the difference between the

benefits and costs, and the cost/benefit ratio methods. The absolute methods show the

maximum benefit whilst the cost/benefit ratio methods give all indication of value for

money.

Shaffer and Fricker (1987) have indicated that the 1110stappropriate methods for

assessing mutually exclusive projects are the Equivalent Uniform Annual Cost

method or the Present Worth Cost method as if both costs and benefits are used then

there 111UStbe a COll11l1011 goal, e.g, to put a route between town A and town B.

The main advantages of economic analysis of projects are:

a) It is relatively simple if there are many items which can be given a cost,

such as wear and tear or maintenance,

b) There is a wealth of information on the costs.

c) The methods ate tried and tested having been used extensively

in the past for many different types of analysis.

d) The approach used is a systematic approach and as such high quality of

personnel is not necessary for any standard type of project.

e) The methods Indicate which of the projects under consideration will yield

the greatest net economic benefit (Baxa 1978).

11



2.2.6. The Rate of Return (ROll.)

This method determines the rate of return that will equalise the present worth of

costs and the present worth of benefits) that is it finds the rate of return which will

b41"nce the benefits against the costs, To be e""momically justifiable the scheme must

have \ rate of return that is equal to or greater than the balancing rate of ret tun.

With this method the discount rate is actually calculated and so gives a more

comprehensible result. With different projects the projects with the lowest discount

rate is the better.

The ROR ',)r i is calculated from:

"b II c2:--'-=2:-_..L..,.o(l+iY /:5 (l+iY

2.2.7. The Benefit Cost ratio (HIe)

This method, unlike the NPV method which finds the difference between the

benefits and costs, finds the ratio of the benefits to the present worth of costs. A

project must have a ratio of more than 1 to be economically justifiable.

This method uses a single discount rate as in the NPV method,

This is shown as:

10



Using the symbols which have been t:S..:J. previously with the additions of:

taken into account by a discount rate. The results are given in absolute terms and for

there to be a benefit they must be greater than zero. If they are zero or negative there

is no economic reason for undertaking the project.

NPV ~ 'i:-_bl_- t-EL-
,,,(}(1+i)' ,.() (1+;)'

6, :::::bene:fits in year t due to the project

0, = costs in year t

the method can be expressed as;

2.2.5. The Equivalent Uniform Annual Net Return (EUANR)

This method is similar to the NPV method but the net present value of the project is

multiplied by the appropriate capital recovery factor and is expressed as an equivalent

uniform annual net return. This is done annually for the projects.

So if b := annual benefits

then:

EUANR ::.:b ....C[ ;(1+iY' 1
(1+i)" -1

9



This method only takes account of the cost of a project and so is best suited to

ranking alternative projects, for example, whether route A or route B is best as a by-

pass, rather than independent projects, as it assumes benefits will be the same for all

.alternatives,

2.2.3. The Present Worth of Cost (PWC)

This method is similar to the f}lAC method except that the equivalent uniform

annual cost, defined by T above, are discounted to their present worth. A discount rate

is used to take '-hetime value of money into account. Both this method and the EUAC

method assume that the expenditure is a minimum so that the project with the low

cost present worth of costs is considered the best. Using the symbols used previously,

this method can be expressed as:

[
(l-H)"-l]

PWC= C+T i(l+i)"

As with the EUAC methodology this method only considers the casts of a project

and so, as with the EUAC method, is best suited to ranking alternatives.

The next four economic methods come under the heading of cost-benefit anal-

that is the cost (usually discounted to present day values) are compared in some \

to the benefits (also discounted to present day values).

2.2.4. The Net Present ValUie (NPV)

This method determines the difference between the present worth of an additional

investment and the present worth of the benefits resulting from the additional

investment that is, the costs and benefits of a project. The time value of the money is

8
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Schutte is adamant that the three main cost components are the only components to

be taken into consideration.

Schutte went on to identify six main economic evaluation techniques in use at

present, these are:

(i) The Equivalent Uniform Annual Cost (EUAC).

(ii) The Present Worth of Cost (PWC).

(iii) The Net Present Value (NPV).

(iv) The Equivalent Uniform Annual Net Return (EUANR).

(v) Rate Of Return (R,-,.~,r.

(vi) Benefit Cost ratio (B/C).

2.2.2. The Equivalent Uniform Annual Cost (EUAC)

This method takes the total cost of such project and expresses it as an equivalent

uniform annual cost. The total cost includes all construction, maintenance and road-

user costs. The method takes a discount rate and applies it to the initial capital cost to

convert it to a future compound amount, the future being the forecast period, To this is

added the annual costs of the project.

Using T = annual costs

C = construction. costs

= discount rate per annum,

and n = number of years

then EUAC::: T C[i(l+i)"]
+ (1+i)'H

7



L
B

C

D

B

F

B
V
E
L

J!igurc 2.5 Single cntegQryff:\yQ ley.cl.

Figure 2.5 illustrates a single category, two level system. The p1'ojects,nre looked. at

ill relation to one category, e.g. vehicles per hour, and divided into two levels,

A
L
E B

V C
E ))
L

r~ig\u'e2,6 shows 1,\ multi category, two level system. In this system there can be

l1t1l11erOUScategories which are divided into two levels,

Senne of the advactages of the system are:

29
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L A

E B
V C
E D
L E

F

Three other methods of sub-setting are shewn In Figures 2.4, 2.5 and 2.6.

L A [A :'10
E B [c ]DV C
E
L D

E

F

Figt-n'e2.4 shows a sillgle category multi level sltuaticn. A and B have the highest

rating ill tho category but the difference between these two is not significant.

•~
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Level 01' lmportnnee 1

Measure 1

Level of Importullcc

Measure 2

:E.iwn'~2.2 Twa M(l!1snrc liynluntlun,.

The relative importance of tho two measures is reflected in the s101JO of the lines

separating the sub groups.

The method of sub-setting described by Harness and Sluka is n multi level/multi

category system. The generalised diagram of this is shown in Figure 2,3,

The levels are shown 011 the vertical scale and the categories nrc shown 011 the

horizontal scale.

27
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In first subset C has many more vehicles in the peak hour than the other projects A,

B, D, B, F and G,

The next factor is the number of accidents, the difference ill accident statistics for

projects A, ]3, D, E and F is small while project G has very few accidents and so is put

into a lower category,

The third category considers the present road surface condition. The condition of

the road surface ofpl'ojcctG .B and D is much worse than projects A, E or F.

The final category is the cost of the projects. In this example project 13is more cost

effective than project D, F is 1110re cost effective than project E which in turn is more

cost effective than project A.

The final listing comes out as C, 13,D, F, E, A and G. With this methodology the

relative importnnce of different types of category needs to be ranked, Tho11the

projects nrc split into subgroups according to the most important priority measure.

13of01'O the categories call be ranked the relative importance of the categories must

be r;leal'1y understood.

If some of the measures have a similru' lmport'lUlce trade off curves mtlst be

developed to combine the mensures, Figure 2.2 shows how two measures may be

combined to subgroup projects,

26
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category can only be placed approximately into a small number of groups, Also the

projects ill each group will have the same priority,

These g1'O\\p or subsets can also be divided into additional smaller groups using

differel1t criteria.

The method is best illustrated by a simple example using the flow diagram shown

in figure 2,1.

B

c

D
1----1

E

F

G

VIP .hr, P.R.S.C. CostNo.Ace.

-------,--------------~

~.2,1 Flow Diagram of'SUCC<lss.b!:r.Sub.setting...

III Figure 2,1 four categories are defined, vehicles per peak hour, number of

accidents, present road stu'face condition and project costs.

r 25
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of; arbitrary assumptions concerning the Interrelationship of the measures of

achievement of individual objectives, the aggregation of'beneflts and costs referring to

different objectives and finally, the use of indices which cannot be understood in

terms of a single unit of measurement and so is difficult to interpret,

The major advantage of the goals achievement method is that it compares, in a

structured manner, the qualitative aspects of different projects 01' plans,

There are several disadvantages to the system:

The. large combination of groups and goals may cause non conformity it' the

weighting,

Lichfield (1970) has crlticised the method for its complexity ill terms of the Stoups

understanding of the issues especially In relatlon to transportation projects.

Tbere is also the problem of goal selection,

2.3.4. Successive Sub-setting

The methodology of successive sub-setting was developed by Harness and Sinka

(1984) to overcome the problem which is sometimes experienced by sufficiency

ratlng 11 ethods of not giving sufficient highlight to the importance of each category,

The method USS1..111leS that the best project for each problem has been established and

can take into account subjective and low accuracy data.

It also assumes that due to the limits of accuracy for measuung impaets of the

Improvement these cannot be measured precisely and that the projects in each

24
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C/,., ~, 'Y I and 8 are descriptions of the goals, These ate given therelative weights of

2, 3, 5, and 4.

Various groups of people ot sectors MC selected as a, b, c, d, und e. These St'OUpS

nrc relevant to the cost and benefits and a relative weight is given by the groups either

to the goals as a whole or fOl' each lndfvldnal goal, The letters A to N are the cost and

benefits that can either be In monetary units, 11011-1110110ta1'Y units 01' qualitative terms,

the dash (~)indicates that 110 cost or benefit is accrued to that group from the plan,

It should be noted that a group may suffcr both costs and benefits from a pnl'ticulm'

plan.

The cost and beneflts arc recorded in each cell by the parties who are nffeet:ed.

The summation sign indicates that for certain goals the summation of the costs and

benefits are meaningful altd useful,

Hill PL'Ol)OSCS two wnys of l11caStu'i11g the qualitative goats, a 110111il101 scale which

classlflea and numbers the entities> and an ordinal scale which ranks the entities,

Hili also proposes two methods of comparing the effectiveness of alremarlve plans,

'the first is to present tho whole goals-achievement account to tho decision makes so

that ti,ey are presented with the achievements of the objectives with reapect to tho

woights of the gonls for the entire community.

Tho SCCOlld method combines the weights of the goals and their incidence Is

ussigncd to the l11enSll1'CS of achievement of tho objectives. Tho weighted indices ate

then summed ami tho p1'cfcl'l'cd plCU1 is that with the largest index. Hill states that this

SCOOlld methcd, although providing a comparison of plans, is subject to the criticisms

23
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In the methodology the goals are set and their relative value established, the

objectives are then defined. The consequences of each action is assessed in terms of

these objectives and the incidence ef the benefits and costs of each action measured in

terms of achievement of the goals.

The relative weight of each population group is established. These weights reflect

the community's valuatiou of the \-«1'10usobjectives and Incidents of benefits and

costs. It is important that the sectors of the public who are affected by the courses of

actions are identified,

The weights applied to the incidence of objectives are the communlties' distribution

of the benefits relating to the objective. So the aggregated lnciden] weights represent

U1ecommunities concept of equity 01' fairness.

The tabulation of the analysis is shown in Table 2.3.
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Project selection is the final stage of the Sweet procedure, when the projects are

sorted in order of their value for money rating.

The procedure has several advantages these are, it screens the projects to provide a

subset of the more worthwhile projects (Wilmot 1984). The system procedure presents

value of benefits less the costs and so is similar to the net present value system used

for economic analysis. The procedure is easy to usc, and inexpensive but Sweet

recommended that it should only be used as a first stage analysis.

Wilmot (1984) also identified a major draw back of the system in that it is too

coarse to be acceptable by most decision makers for the allocation of moneys.

2.3.3. Goals Achievement Mntrlx

This methodology was developed by Hill in 1966. Is also based upon the balance

sheet concept of Lichfield (1960). The method measures the extent that different

actions achieve set goals.

In this way benefits show progress towards the goals and costs represent

retrogression from the goals. Where quantitative units nrc used both cost and benefits

should use the same units and where no measurable units are used benefits represent

progress towards the qualitative state whilst dis-benefits perform the same as coat in

that they detract from the qualitative state.

Hilt states that this differs from the traditional concept of costs end benefits as costs

have traditionally been defined as land, labour and capital resources, here they are

defined as goods and services used for the establishment, maintenance and operation

of the project, whilst benefits are the value of immediate products, or services,

resulting from the courses of actions for which the costs were incurred,
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Other issues.

a) Value for Money.

To obtain the value for money of a project the cost of each project is assessed as to

whether it offers above or below average value fbI.' money. The assessment of value

for money is undertaken on a statistical basis. To do this analysis a cost norm for the

proposed projects, within an order of benefit, is estimated and the cost of each project

within the order of benefit is compared with this n01'111.

The cost norm is defined as the standard cost of providing a given level of benefit,

In practice this is estimated by taking the average costs (or estimated cost) of the

projects within a benefit order e.g, the cost of all the projects having three high order

benefits in t!le problem severity/success rating/level of benefit table are averaged '1,d~;

gives the cost norm. The projects within a level of benefit are putin order of the value

for money below:

Very good

Above average

Average

Below average

Crit~rifl

Less than half of the Harm.

Less than the 1101'111.

Similar to the norm,

Worse than the norm.

Rejected

More than twice the norm,

Projects offering negligible benefit are

dropped from detailed consideration,

b) Project Selection,
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The benefit provided by a project is the product o{the degree of problem relief

achieved and the severity of that problem. The benefits ate given a high, medium,

low or negligible index rating so that if a project .completely solves a high rated

problem the success rating is high, if partially solved a rating of medium is given and

if barely solved a low rating is given.

An example of weights is shown in Table 2.2

Order of Problem Problem Success Level of

Severity Rating Benefit

High order problems XI H H-----
H M L

H L L

Medium order M H M

problems

M M L--
M L --

Low order problems L H L

L M -
L L -.~-===. - =

As stated above, H indicates high, M indicates medium, L indicates low and -

indicates negligible effect,
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After the three criteria have been rated on a scale of zero, low, medium or high

importance, the value for money is assessed and the projects are put into priority order

on the basis of their value for money.

A summary of how Sweet addresses the three criter ", i' ':"ws.

a) Problem Severity.

Sweet purported that the problem severity relates to both the intensity of the

problem, and the number of persons affected by it. So problem severity is assessed by

subjectively classifying the problem into either high, medium or low importance on

the basis of the problem severity and the number of people affected.

b) Success Rating.

It is assumed that all the projects have a degree of success in solving the problems

or they would not have been considered. The assessment of the degree of success

each project is expected to have is done in exactly the same way as the problem

severity assessment, that is, it is allocated a high, medium or low rating. A. high

rating indicates that th,. . roblem has been solved, a medium rating indicates a

particular solution of approximately 50% and a low rating indicates a small but

significant solution of about 20%. Any detrimental effects are indicated by a negative

sign e.g, Nflwould mean a high detrimental effect. "

The problem severity and success rating are used to calculate an index of benefits.

c) Estimating Benefits.

18



""

Three teams are established to provide weights for the categories and criteria. The

teams are:

(a) The study team: this consisted of Core City officials and the

consultant.

(b) The technical team: this consisted of engineers; planners and

traffic officers from the constituent Local Authorities,

(c) The decision-making teamt this consisted of town clerks;

chairpersons of management committee; representatives from

the Transvaal Provincial Administration, the Department of

Transport and the East Rand Development Board.

A ten ...point scale questionnaire is used for rating, with the study team providing

initial values which serve as a guide for the technical team. The, technical team then

fi.nnlise the weights of the project criteria and prepares initial weights for the category

andeub-category weights for the guidance of the decision-maldag team. The decision-

making team finalise the weights of the categories and sub-cutegorles and establish

the weights applicable to the different socio-econcmlc population groups.

The Stllcly team develops performance g1'OUpSfor each crlteria, This is done

subjectively using the limiting values of the criteria and what is accep« :,1e as a low

and high rating. The range is between 0 and 10.

Using Information obtained from the weighting, a priority index Is calculated using

the following formula usillg three levels: categories, sub-categories and sub-sub ..

categories. The formula used for calculating the index is:
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(i) Improvement or rehabilitation projects.

(il) New construction projects,

These categories are firrther subdivided Into seven sub-categories of:

(a) Car and truck.

(b) Bus.

(c) Cornbi-taxl,

(d) Rail.

(e) Pedestrian.

(f) Motorcycle.

(g) Bicycle,

These sub-categories are :r1lfthel'divided into specific types of prcjecta,

Two Sets of criteria were then developed for the specific types of'projects these are:

Problem severity cdtcriu.

PI'oject performance criteria.

,
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The methodology has six basic steps (Wilmot 1.985),

(a) If many projects are to be prioritised (say, in excess of twice the

available budget) then the Sweet procedure is used to clarify the

projects into categories (This procedure has now been dropped due to

the coarseness of the Sweet procedure),

(b) The projects are classified into different categories, The categories

include projects that arc evaluated using similar criteria and for which

relative importance of the criteria are similar,

(0) The assistance of decision makers Is employed '('0 assign Importance

ratings to the criteria in each category and to the categories themselves,

Cd) .Each project is rated on the criteria relevant to It,

(0) The ratings arc: then rnultiplied by the weightillgs of the critcri~l and.

ctttegories and tho l'CSUUS are summed to obtain a number r~pre'icnting

the pl'iority of the project as determined from the quantltntlve criteria,

The values are normalised to account for the different number of

criteda possible for diffel'~l11tpl'ojects,

(f) The final category weights are established by the decision. 111aldng

teams, Note is taken of the values suggested by the technical group.

Tho decision making teams arc also used ill the final sttlge of the

analysls when subjective evaluatlon oflhe benefits matrix Was required

in arl'ivillg at the final priorities,

The rrojects are divided into two categories:
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A traffic demand index is calculated from information obtained from the

transportation analysis,

Traffic Demand Index == 1vf2000 x ( ~ )2000:198SX ?~9R~
MI98S

The traffic demand index is obtained in the following manner,

where Maooo== is the morning peak hour traffic on the link for the yetU' 2000

on the 2000 network.

(V/C)2000:IV8S = is the volume/capacity ratio on the link is the peak hour

demand in the year 2000 is assigned to the 1985 network. If

the link does not exist in 1985 an equivalent llnk ls

selected.

elm;r.l is the peak hour count 011the link in 1985,

M1m- is the modelled peak hour trafflc on the link, or equivalent, in

the 1985 network.

The projects ere then sorted in descending order of traffic demand index to provid ..

a pl'iority list. "

2.4.5, E,nst Rllud

The East Rand Metropolitan Area commissioned n study in 1984 to investigate

priority assessment procedures, From that stud~' a methodology was developed,
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These are, in pdority order:

Priority 1. Public transport projects

(a) First priority: small public transport projects. These are

projects costing less than R200 000 and with a completion

period of one your or less. They include such items as lay-byes

and shelters,

b) Second priority: Large public transport projects, these would

include such items as bus termini.

Priority 2. Traffic control projects

(a) First priority: Large traffic control projects. These include area

wide traffic control systems,

(b) Second priority: Transport Systems Management (TSM) , The

term here is used to indicate small projects such as intersection

improvements. They are considered together as a group.

PriQrity 3. Road construction projects

These projects are motivated by their network effects and an

economic analysis. This unnlysis is performed using a.
DELTRAN model (De Leuw Cather 198~)

The road projects arc only accepted to the priority list if they provide an increase in

capacity on the DEL TRAN network nnnlysis,
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I
(iii) New projects are added to the list in a particular priority position.

The methodology is applied in the following manner:

(a) An initial priority list is prepared by the Core City taking

subjective account ofthe following factors

the volume/capacity ratio

the economic worth of the project, usually in the form

of internal rate of return

the availability of the final design

political factors

how well the project fulfills the transport goals of the

urea

network contribution

equity and fairness.

(b) The H~Iis considered by the decision makers and amended as

necesssry.

2.4.4. Durban

The Durban Metropolltnn Authority have divided their p1'ojects into two categories:

(a) On~goh\g rto.iec.:ts ~ these are projects on which mQtley has been spent in the

previous financial year

(b) Futu1'eprojects ~ these (Ireprojects which are schel"~led to start in the current

flnuncinl year.

Each of these categories is further divided into three sub-oategorles:
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The maintenance, minor works and public transport works are not generally given a

priority except as follows:

(a) Priority is given to those projects which improve or promote public transport.

The DOT manual on the costibellefit analysis of public transport projects

(DVV 1985) is occasionally used to evaluate some public transport projects.

(b) Minor works are funded 011 a flrst-in-first-out basis, All these minor projects

should contribute to the transport goals of mobility, reasonable costs, minimum

side effects and convenience.

(c) Projects are furthermore funded in such a way that equity and fairness to the

various Local Authorities is achieved.

Road projects are given a priority by the following method:

(a) Each Local Authority gives a priority to the projects in their area. The priority

method is tho choice of the Local Authority and the Core City assumes that it

reflects the needs and preferences of the local community, These priorities nrc

reviewed every six months by the Core City.

(b) All the mad projects are collated jp priority order by the Core City. This new

list consists of updating the existing priority list by the following method:

(i) When a project bas been completed or postponed it is deleted from the

list.

(ii) Any changes in priority order between projects ate taken into account.
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2.4.3. Cape Town

The Cape Town Metropolitan Authority goes through a detailed project

identification procedure during which the project is identified as:

Maintenance.

Road project (the route does not include a bus route).

Road project (the route includes a bus route).

Commuter parking.

Other parking.

Bus terminus.

Modal transfer project.

Minor transport ·,roject.

Minor transport projects are projects such as pedestrianisaticn and bicycle projects.

(CAPMET 1990).

The projects are assessed under four major headings:

a) Maintenance. These projects only receive Provincial moneys.

b) Minor works, including minor publlc transport projects.

c) Major public transport projects.

d) Road projects,

Tbis order of projeot categories is also the priority order to which subsidies are

allocated.
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CRITERIA WEIGHT

Level of service 57

Road Classification 13

Traffic volumes 8

Traffic growth 3

Reduction of accidents 13

Reduction of accident rate 6

l'OT..l.L 100

'fal,lle 2.4 The Bloemf'll!tein O'iteria nna Weights.

A subjective scoring system has been developed which allows each project to be

rated out of 10 for.eaoh of the criteria,

The scores of each criteria for the projects are multiplied by the weight. The

weighted scores are then totalled for each project. The projects arc then sorted in

decreasing order.

Only projects having a capital cost of more that R500 000 undergo an economic

analysis. The items taken into account in this economic analysis are, construction costs,

maintenance costs, operating costs, accident costs and time costs.

Some of the smaller local authorities are allocated moneys for projects which do not

qualify for money, according to the priorltisatlon methodology, in an attempt to gain

equity in funding,
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2.4.2. Bloemfontein

1ne methodology used by the Bloemfontein Metropolitan area divides the

implementation projects into two categories, namely; public transport projects and

private transport projects (Bloemfontein 1990),

The public transport projects are not given a priority but are given preference over

any private transport projects,

The road projects are given a priority,

A utility analysis methodology, recommended by the Department of Transport

(1980), is 'Used. Initially fourteen objectives relating to Bloemfontein were selected and

pre-determined weights were supplied to these objectives, These weights were

adjusted to take into account the fact that public transport projects were not included.

Criteria. were selected fot' the measurements of each objective, When there was

more than one criteria for an objective, the weight of the objective was distributed

between the criteria.

Over a period of time, following discussions and testing, the fourteen objectives

were reduced to six. These six were given weights according to the totals of their

partial weights.

The criteria and weights are shown in Table 2.4.
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2.4.1. Introduction

There are eight metropolitan authorities in the republic, namely:

Bloemfontein.

Cape Town.

Durban.

East Rand.

Johannesburg.

Port Elizabeth.

Pietermaritzburg.

Pretoria.

The methodology used by these metropolitan authorities for giving a priority to

their transportation projects is looked at in detail. The Johannesburg methodology is

the last to be studied.

In 1980 the Department of Transport Issued the 'Guidelines and requirements for

the preparation of an Urban Transport Plan'. Since then these guidelines hal: been

interpreted in a different way by each of the Metropolitan areas.

The Committee of Urban Transport Authorities (1990) commissioned Jordaan and

Joubert to conduct a study into the different methods of priority assessment used by

the Metropolitan Authorities. Much of the followin; work of this chapter is based on

their report, Where the information is unclear the Core City officials of the area were

contacted directly.
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a) That the sensitivity is controlled by the order in which factors are chosen for

sub-setting.

b) There is rio' need for the determination of weight in the basic form,

c) Inaccurate and subjective data can be used.

d) It is flexible and easy to use,

e) All in-depth knowledge of how the datu were collected is not needed.

,.

f) The iterative nature of the process facilitate the analysis of many projects.

Shaffer and Fricker (1987) have highlighted several disadvantages of the

methodology they are:

a) Because of the subjective 01' approximate basis of the data, inaccuracy and

Inconsistency among the decision makers can occur.

b) 111eweighting of categories of similar importance Is difficult and ill the

opinion of the author of this dissertation, poorly explained in the literature,

c) If a project scores badly in the first subset it cannot regain the ground it has

lost no matter how well it scores in other categories.

d) It is hard to rate different types of transport projects as the major

category for say a road project may not be the same as that of a public

transport project.
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PUBLIC PlUVATE
TRANSPORT % TRANSPORT %
PROJECTS PROJECTS

OOOIR 1645,5 21 6301,8 79
1979

No 11 27 29 73
OOOIR 4786 27 12767 73

1980
No 16 21 62 79- OO\)IR 2443 13 15641 87

1981
No N/A N/A--- OOOIR 3035 46 6558 54

1982
I ~ -No N/A N/A ---OOOIR Information not available

1983
No

OOOIR 116

1122
9478 98

1984
No 3 21 88..........,___OOOIR 2050 121 7741 79

1985
No 3 11 24- 89

0(. 6670 20873 -OOOIR 24 76
1986

No - 1.6- 4925 75
OOOIR 16085 35650- 6931

1987
No 20 36 """""""''35''-'-- T4-

13405 79299 .QOOIR 15 85
1988

No 27 21 102 79
OOOIR .8575 11 - 68822-':"89

1989 --......._.......
No 33 40 49 60

000ii.r- "'~28 21 927\.J 79
1990 -- - 28-'

_.
<No 22 57 72- 00v1R 20490

_.
16 108615 - "84-

1991
No 30 36 53 64

"'''''''
Table 2.8 Annlysis ot'..1'J(ncs 01' projects 1272 tQ t'!2.L.
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first'identified as projects of importance to the metropolitan area. This identification is

nrrived at by either the historic inclusion of the project in the Concept 2000 document

(JOMET 1984) or from approval given by the Technical Liaison Committee (TLC)

for the area,

1..5.2. Al1nlysi~ of'Past Usage

The proposed expenditure on proposed public and private transport projects, during

the period 1979 to 1991) is shown in Table 2.8. The amounts shown are for projects

which were approved by the TLC as being of metropolitan significance.

It can be seen that a very high percentage of the submitted pl'ojects and proposed

expenditure was related to prlvate transpor] projects, although approximately 70% of

trips to the Jo}lannesbul'g Central Business Dlstrict (eBD) during the morning peak

period are by public transport.

The significance of this 70% is realised wh{'l' it is noted that the allccatlon of

priorities is to the morning h0111(;1 based work trips and that the Johannesburg enD,
although I:>llly 60% of its potential avallebfe floor area is used, at present attracts more

than 10 tlmes the number person trips than the next nlujor trip nttractor in the

metropolitan area,
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The final project score is determined by multlplying the project total by the project

urgency factor.

The projects are then given a priority from the resultant number in descending

order,

2.4.9. Summary

With the exception of Durban the methods used are utility analysis with vru),ing

numbers of criteria. This utility analysis is usually in the form of 11 sufficiency rating.

Durban gives u priority to Its projects by giving each project u traffj,c demand indices

based 011 economic nnalysis, Durban also attempts to assess In detail the effects of the

traffic volumes on the network.

Many of the Metropolitan authorities allocate a portion of money to all the local

authorities in the urea even if the local authority does not have a project above the

monetary cut of line all the priority list. This may indicate a perceived need to firstly,

fund small projects which with the present rating systems would not score very highly

and secondly, to ensure that the smaller lccal uuthoritles show interest in the workings

of the Metropolitan areas and continue to support the system of strategic transport

plan:lling.

2.5.1l. Introduction

The projects which 111'e P~lton tho annunl priority lis~Ul'C selected from the first year

of the five year implementation programme. This lmplementation programme forms

part of the Interim Transport Plan nnd is updated on L1l1 annual basis. The projects are
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Critel'ia Wt

Importance of providing this service. 5,1

Statutory requirements. 3/1

Degree of commitment. 2,8
Sufety of the communlty, 3,0
Direct income benefit for the Council. 1,7

Avoidance of COUltCU expenditure. 1,6

Cost benefit to the public. 2,0
Community benefits, 2,9

Quality of the environment. 1,4

Educational 01' training benefit. 1,8

Leisure value. 1,7

Infomiattonnl value. 1,0

Necessity for higher rates. ..1,0

Necessity for additional personnel or equipment, ..1,0

L_ -

The criteria are scored for each project. These scores are t\l,'~11weighted from the

table and totalled, A project urgency fector is applied as follows:

.. lEthe project starts durlng the second yem' fbr which the

assessment is made the factor is 2 .

.. Fot, every year thllt the proj~~ctcould be delayed deduct 0,1

50
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3. Projects on which funds have been spent already, in priority order,'

4. New projects 011 which no expenditure has yet been made) inpriority

order.

The system used for priodly assessment ormetropolitan projects in groups 2, 3 and

4 above is the same as that used by Pretoria City Council.

Once the project has been assessed as falling into one of the major groups it is

further allocated to one of three sub-groups. These sub-groups are:

I. Those !.Irojects for which a contract has been signed Ora tender

accepted.

2. Thoseprojects that have historically been accepted by the Pretoria City

Council as a continuous responsibility.

3. General projects, which are to be given a pl'io1.'ity.

The genoml projects are given a score on a 5~point scale for 14 criteria.

These criteria are each given a weighting as shown in Table 2.7.
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F Ass:sment ;:tor Measurement Criteria Wt.1_......._
Traffic congestion. VIC during peak hour. 25

Economic efficiency. Veh, running cost savings per unit 25

construction cost.

Accessibility. Savings in daily passenger travel time. 20

Road Condition. Pavement Management System condition 18

index,

Social Environment, Residents benefiting minus adversely 13

affected residents.

2.4.8. Pretoria

!, he Pretoria Metropolitan Area has divided it's projects into four major groups.

These groups in descending order ofpriodty are:

1, Special projects tor which 110 prio.rity is assigned,

2. High priority projects. These are projects thntl

(a) Supply highly effective capacity.

(b) Optimise existing facilities.

(c) Provide facilities essential to tho functioning of the system,

(d) Facilities for modes not reli . t on external energy sources,
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The non-toad projects, which comprise minor works and ad hoc capital works, are

given a subjective priority toting based Q11 the ranking of existing projects in the

1989/90 Transport Plan Amendment and the urgency of the new projects.

The committed road projects are funded before any new road projects.

The remaining road projects are given a priority as foUf)ws:

1. Five assessmenr factors have been developed which have been given 0

weighting by the Technical Liaison Committee (TLC). These factors

were selected to reflect the goals, objectives and policies of the

PEMET Transpor; Plan.

The weighting was undertaken 011 all inr1, .. ., ,j 11 basis by members

of the 'fLC, distributing 100 points beh\";";h ine assessment factors.

2. Each road project is scored out of 10 for each of the assessment

factors. These scores are then normalised by awarding 10 to the

highest scoring project.

3. The score is then multiplled by the weighting assigned to each

factor and the factor scores are then totalled to give a priority

rating index.

4. The projects arc then nmked in descending order according to this

index.

The factors alol1g with their weighting are shown in Table 2.0
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A high score is allocated 5 points, a medium score is allocated 3 points, a low score

is allocated 1 point and a not applicable is allocated 0 points.

The project is then assessed against three major objectives which are rated in

priority order. These objectives are such items as safety. Each of these objectives

contains five sub-objectives, these sub-objectives are such items as, 'the reduction of

accidents' .

The projects are then rated in this same high, medium, low and not applicable way

against eight criteria which reflect the project significance and six criteria which

reflect the project impact.

The scores are added for each project to obtain an initial total Score. To this total is

added two bonus points for each non-zero score in the first set of objectives and one

bonus point for each non-zero score in the second set of objectives. The projects are

then ranked in descending order of their total score.

2.4.7. Port Elizabeth

Port Elizabeth Metropolitan Area has divided it'S projects into five groups (PEMET

1990) these ate:

• Planning and administration .

...Infrastructure maintenance .

..Expropriation and demolition .

..Minor works .

.. Capital works.
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TIlls allocation process is iteratlve as some of the projects may initially be allocated

more than the maximum allowable subsidy as set down by the DOT or Natal

Provincial Administration (NPA) as set out in Table 2.5.

-
Type of Project DOT % NPA%--

Road 60 10

Public Transport 60 20

Signal 50 10

---

Tuble 2,5 PcrccntngQ Subsjdies QfPrQ~

Priority ranking for (0) above is undertaken as follows. An 'Implementation

Assessment Form' is completed for each project which gives details of the project.

From this lnformation the project is rated against four goals:

(i) Mobility,

(ii) Convenience.

(iii) Reasonable cost.

(iv) Minimal side effects.

The rating is done on the basis of high, medium, low or not applicable.
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2. Road projects.

3. Public transport projects.

The available subsidies are divided amongst these groups as follows:

Low budget projects, 10%.

Road projects, 30%.

Public transport projects, 60%.

Group 110w budget projects are not given a priority ranking and to date all projects

in this nroup have received subsidy. Ally moneys over go to the other two groups.

The moneys are allocated to the road projects and public transport projects as

follows:

(a) 25% of the money is divided equally between all the proposed projects.

(b) 25% of the available money is divided proportionally to the project

cost.

(c) 50% of the money is allocated between the three highest ranked

projects 011 the following basis:

- 50% to the first tanked projeo;

- 30% to the second ranked project,

~20% to the third ranked project.
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PI ;:::the smallest priority value obtained among the set of
Iff/"

projects being reviewed,

P,m,,, = the largest priority value obtained among the set of

projects being reviewed.

The resulting priority indices for the projects are normalised between the range of 0

and 10. A benefit matrix is then developed for the top 30 implementation projects

these are listed in descending order of the normalised priority indices, and subjective

rating are provided for the following criteria:

(i) Degree of prior commit-cent,

(H) Impact on system contlnuity.

(iii) Consistency with regional planning.

(iv) Socio-political desirability.

(v) The SUbjective importance rating that the relevant Local Authority

gave to that project.

The rating is given as high, medium or low, as in the case of the Sweet procedure.

2.4.6. Pletermarltzburg

Pietermaritzhurg Metropolitan Authority (PMBMET 1987/92) divide their projects

into three groups:

1. Low budget projects which cost less than RSO 000.
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whei. P, == initial priority value for project

weighting of category k tor which project is

relevant

weighting of sub-category g for which project

i is relevant

weighting of sub-sub category h for which

project l is relevant

6,9 for problem severity criteria or 6,5 for

project performance criteria

number of criteria in subsection s for which the

==

project i is relevant.

rating of criteria o for which project i is

relevant

weighting of criteria c fo· which project i is

relevant

The Pi't.: '1' all the projects ate normalised to vary between 0 and 10 by calculating the

priority index (PI) from:

where,

P, == priority value from the index formula above.
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MYEl. )rMENT OE 'tHE NIC:WMETHQJ)QLQ~

a.l Introduction.

Figure 3.1 is an adaptation of Irick's flow chart and is considered 1110reappllcable to

the Central Witwatersrand Area IlS it gives 1110re flexibiHty within any one acdon,

S01110 of the actions mentioned by Irick, such as Executive and Legislative review, nrc

either not applicable to tho structure of the Regiol1al Services Ccuucil or can be

included ill such actions as finauclal control,
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1) Concernlng the uvailabllity of lund) if it is mining 01' government land which will

not be released the project cannot go ahead and so it should 110t have been put forward

fOl' assessment.

The main advantege of tho methodology is its ease of application find it must be

realised at the time of development, in 1977, there were no other ratlcnal methcds in

use In South Africa,
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The system does not address public transport projects, Transport System

Management (T8M) projects, mnlntenance projects, or continuity Offul1ding.

With USagevarious problems have emerged:

a) The public tl'tulSport aspects of road projects, only address the bus usage, Since the

methodology was developed the Combi taxi has C0111e to the fore as a major f01'111 of

public transport.

b) The volunlelcapucity ratio does not have tl tilT' senle, There is 110 indication CIS to

whether the present volumes should be used or future yeur volumes. This is especially

l'elevlmt with the time benefl; aspects for if the rand is fully utilised soon after it is

opened it means that itwas under-designed,

c) The provision of u paved pedestrian facility is important but tnony of the poorer

councils cnn only ufford to provide n graded, grassed facility, and it may be dangerous

on many major routes to have pavements.

d) Concerning relief to ndjoinillg routes, many of the roads put fOl'Wltrd for subsidy

are the only access co the areas and so CUll provide no relief to ather routes as there are

no other routes.

e) 1£ a road is built to the correct standnrds moJor malntenance need only be

undertaken every 15/20 years and so disturbance to trufflc flow is for a relatively short

period. If 011 1.1 major dual carriageway all the two-way tt'affio con be diverted down

one cnrringewny when the read need ll'luitltnillillg, the fncility was very over-designed

in the first place.
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indicate that (111attempt was made to address the eC0110111Y of the area by emphasising

the need to get workers to their place of work during peak periods,

Front the random nature of these welghtlngs it CUll be assumed that they were

arrived at ill t\ subjective manner.

E~istlngRood Utlgl:l.l.dQ NQwUond

ECONOMIC
Existing condition 17
Maintcl1B.l1ce 2. 8 Malntenance
Traffic 36 30 Traff1c
LB.l1dAvailable 4- 10 LU11dAvailability
Time Benefit' 4 10 'rime BenefitI~~~~~---~------------~'-------+~~'--~------~ISUD·TOTAL 63 58I~----------'-'-'------------+-------:~-SAE.E:rX ---------
Pedestrian Facility
Accidents

6
13 10 Accidents

SUB..TOTAl. 19 10 .-~----'-r------'_------------'----'EImLIC TEANSEQEX
l~l~ls~n~ge ~ ~ __ ~_~1_2 rl_Js~n~g~,,__ ~ ~_
~
Relief' to routes 4 20 Relief to Routes
@_MJ1:r.ow~ 100 100~_NT" MN__ ~,a_, .~ ~,~ ~__ ~"w~ ----__~

It call be seen from the table that nearly twice us much emphasis is put on the safety

uspects of a read i111pl'OVeme11tprojeot compared to a new road project end that five

tim.es as much emphasis is placed 01\ the relief to routes aspect of a !lC;W road

compared to that of a. road i111)!l'OVenlCl1t project.
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(iv) Ease of mnintenance ~ this is similar to the ease (If maintenance item \')f

improvement projects except that the allocation of points

can range between 0 to 8,

(v) Accident expectatlcn • this item reflects the way ln which the new road relieves

congestion on alternative routes and the type of route

thatl~'I:'been relieved. The score is between 0 mid 10.

(vi) Availability orland .. up to ten points arc allocated to this item. and the

nssessment ranges from mining 01' Government land

which will not be released, to tho ground being available

itt full. The scores for this itCl11l'ullgefrom 0 to 10.

(vii) Til11,e benefi' • this Item which is allocated 0 to 10 points reflects the

period of tittle to elapse bl}foro maximum benefit is

gained.

Table 2,10 consolidates the SCores and groups then under the general areas of,

economics, safety, public trunsport and environment,

There is a cost/benefit analysis procedure proposed as an annexe to the

methodology, The procedure only takes into account travel costs between two

alternative routes end so could not be used for most of the projects that have been put

forward for priority rating over the years.

There is no documentation available CISto how tho pl'estl11t weighting was arrived at

but the weightillgs, along with the points allocation sheet and their application guides,
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(viii) Time benefit ..

b.) New Major RC'ads.

this is rooted from 0 to 4 and reflects the period of'thTle

elapsed before the maximum benefit of the project is

achieved,

The assessment of l1CW major roads is based on i

measured by assessing the 'levell items listed below:

(i) Traffic loading ..

...t perforrnacoe, this is

the points nrc allocated in proportion, to the

volume/capacity (VIC) tl1tio: The maximum points of 30

is allocated to a VIC ratio of 1. Thore is 110 indication as

to whether the ratio should relate to future 01' present

traffic volumes. It is assumed by Core City staff when

assessing the projects that future traffic figures should be

used,

(ll) Relief to adjoining traffic routes .. this item is given a points weightitlg runging

from 0 to 20, These points are allocated according to

pel'Cel1tagerelief to adjoining routes with the maximum

1,0111t$ being gtven to a relief of 58% 01'over.

(iil) Aid 10 public tl'I111SPOl't ~ the expected public tl'ansport usage is reflected in this

item, The score ranges from 0 to 12, The first 9 points

reflect the 1i1<ely increase of buses and can be assessed

either by the assessing the improvement of service 01' the

expected bus volumes, The remalnlng three points arc

allocated to bus priorities or bus lanes,
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increased bus accessibility which is allocated four

. points to a permanent bus lime.

(iii) Accident expectation - 'this item reflects the improvements to the road which

will assist in the safety of the vehicle users and

pedestrians. It includes such details as alignnienta,

provlalon of central islands, and turning bays. The

weighting is from 0 to 6.

(iv) Pedestrian facilities .. the proposed future facilities fer pedestrians are

measured from 0 to 4. The score is based mainly 011 the

provision of a paved sidewalks.

(v) Relief to adjoining roads -this item measures the relief to ndjoi1li11g routes tho

score which l'al1ges from 0 to 4 is allocated Ol~ a

percentage of relief to these I.lcijacol1troutes, Tho

amount of reliof can be assessed either £1'01)1

tmnsportatlon studies 01' subjectively.

(vi) Base of maintenance - the case of malntenance is scored out of 2 points. 'The

rnlnimnm value of zero is allotted to a single

carriageway whilst two points m'e allocated to a dual

cnl'dagcwny of which half can be closed while

maintenance is undertaken,

(vii) Availability of land- as the: ttlc implies this ite111l11caSUl'CSthe availability of

laud, from land which will not be released through to all

the required land being available, The scores for this

ite1111'allgc.from 0 to 4.
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(v) Geometric alignment M

(v i) Accident record -

categories the highest of which is allocated eighteen

points,

the condition of the alignment of the existing road is

allocated three points from four categories.

the overage accident records are used to give an average

equivalent accident number. The score ranges from zero

to seven. With this system the types of accidents are

allocated points:

fatui 10

serious 5

minor 2

no injury 1

(vii) Public transport rating - this HelTI is based on the number of buses which use the

route. The anticipated maximum number of buses is

fift), ill the peak hour in both directions, This maximum

number is allocated six points.

The project performance items are:

(i) Level of service - this like traffic loading is based 011 volume/capaclty ratio

using peak hour, off-peak and intersection rating. The

maximum points are eighteen.

(H) Public transport measures -this item, which is allocated a maximum of eight

points, ranges from no improvement, 110 points, througl;
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b.) New road projects.

a.) Existhig Road Projects.

The items to be considered when assessing the improvement of an existing road are

divided into present condition find project performance,

this item is given a total score, or weighting as it is

termed on the mni'dng sheets, of ten points. The score

is divided into six categories ranging from a toad which

has been reconstructed within the last four to five years

to a carriageway which requires jeconstruction,

The present condition items are:

(i) Pavement condition-

(H) Surface water drainage - the drainage is given a total score of four points from

three categorles, The minimum score of zero is given

when there is adequate drainage and the maximum of 4

is given where there is standing water extending ill the

channels for more than 500 mm fr0111the edge of the

channel fOl' some time after the rain has ceased,

(iii) Pedestrian facilitieu ..

(iv) Traffic loading ~

this criteria is allocated two points and is measured in

three categories from the situation where there is a

sidewalk to where there is no pedestrian facilities.

this item is measured ill one of 'two ways either out of

three categories which are allocated six points each and

a project can fulfil all three categories 01' out of five
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(iii) Second claim- public transport:

These are public transport project which have not received an allocation from

the UTF funding in the previous financial year,

(iv) Second claim- private transport:

These are private transport projects which have not received an allocation

from the UTF funding in the previous financial year.

Urban Traffic Control (UTe) systems are classified as first claim public transport

projects.

One of the major problems with this classification, is that although a project in the

fourth gr01..ip may 01;)given a significantly higher priority rating than any project in the

second group there is very little chance of it ever receiving moneys,

2.5.4. Present Priority MetllOd(J.ogy

The full documentation of the priority rating system is given in Appendix A

The present methodology, which is a sufficiency rating system, was developed by

Carlisle and Webster in 1979. The system entails scoring the'projects on rating sheets.

Points moegiven for both problem severity and project performance. The projeots are

then ranked in descending order of the scores.

The private projects are divided into two:

~n.)Existlllg road projects.
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2.5.3. Present Distribution of Moneys

Ouring 1988 it was decided by the TLC that the priority list be divided into four

sections. These sections in priority order ar~:

(i) iirst claim ~public transport,

(ii) First claim ~private transport.

(iii) Second claim ~public transport.

(iv) Second claim - private transport.

The definition of these sections is:

(i) First claim .. public transport:

These are public transport projects for which money was allocated to and

spent in the previous financial year. If the local authority does not spend all

the moneys allocated to a project in this section, any moneys over may be

spent on any other project the local authority has within this category, This has

the disadvantage that local authorities may spend minimal amounts on projects

just to keep them in this category and then allocate the money to some other

project,

(ii) First Claim .. private transport:

These, like tr.:l first claim public transport projects, arc termed on-going

projects for which moneys were allocated and spent in the previous financial

year. Also similar is the spending of minimal amounts on a project to ensure

that it remains in this category.

5S
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It can also be seen that there was a sharp increase in anticipated expenditure from

1986. This may be because of the substantial Increase in the Urban Transport Fund

(UTF) from that time, as shown in Table 2.9.

---
YEAR 79/80 80/81 81/82 82/83

UTF R3.78M R4.S3M RS.03M R3.37M-
YEAR 83/84 84/85 85/86 86/87

UTF 0 RO.lM 0 R20.9M-
YEAR 87/88 88/89 89/90 90/91--.-
VtP R21M R23M R18M Rl1.77M-

TIl!>Ie2.91lTF AYllj}ablc For ,TOMEI Projects 1972l19..2l

Up to and including the 1985/86 financial year the public transport projects were

slotted into the priol'ity list 011 a subjective basis. the following year the list was

divided into two sections, public transport and private transport. The public transport

projects were not assessed in priority order but were allocated moneys from any
available funding before the private transport projects. If the funding did not provide

for all the public transport projects the moneys that were available were allocated on a

pro rata basis.

With this preference to public transport projects the ~umber of these projects,
appearing in the five year programmes, submitted by each of the constituent local

authorities, increased significantly.
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relevant aspects ufthe problem are selected and weighted according to their relevance

to the area. Criteria are then developed to measure how well the project addresses the

problem.

The NTPS(1984) identified eleven different issues pertaining to transport which

may be looked at when assessing a project, these are:

a) Legal aspects.

b) Policy.

I)) Practice, standards, norms and guidelines,

d) Engineering.

e) Finance.

f) Economic,

g) Social.

11) Envil'Ol1l1tental.

i) Achievement of objectives.

j) Stl'ntegic.

k) Political,
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(ii) The toad should have a design period of20 years.

(iii) The expected usage, by the year 2005, should be 3000 person

trips/lane during the peak hour, These levels of usage may be found

from transportation studies or by using all annual compound growth

rate of2,2%.

(iv) Additional works, such as bridges, landscaping and storm-water

facilities should be considered as part of the whole project and must be

included ill tho estimate.

(e) 11'o,nsport Systems Management (TSM) Projects.

(i) IBM projects, as their name implies, should be a system not ad hoc

item such as individual signal timings, white lining 0.(' individual

intersection Improvements,

(ii) TSM projects must have had a study undertaken to assess the cost,

person volumes, envirenmental impact and public attitudes, to the

proposals before they Can be considered as a project of metropolitan

worth.

(iii) The expected usage, by the year 2005, should be 3000 person

trips/lane during the peak hom'. These levels ofusllge may be found

using the same methods as in paragraph (d) (iii).

The second stage assessment is a more detailed analysis of the problems which the

projects address, and to what extent these problems have been solved. To do this,
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authorities. From information gained during these discussions levels of usage for the

different types of project were arrived at. The projects would be required to reach

these levels before they went forward to the second stage of analysis.

The proposed levels are as follows:

(a) Taxi facilities:

M01'ethan 300 taxis should arrive and depart daily from the facility;

01' more than 70 taxis should arrive and depart during the peak hour;

01' more than 1000 passengers should be 'Using the facility during the peak

hour.

(b) Bus facilities:

More than 128 buses should arrive and depart daily from the fa.oility;

or more than 30 buses should arrive and depart during the peak hour;

or more than 1000 passengers should be using the facility during the peak

hour..

(c) Park and Ride facilities:

The facility should be 11101'0 than 8 k111awny from the CBD it serves

and there must be faciiltles f01' 100 Cars 01'more.

(d) Roed related projects:

(i) The minimum classification of'road should be class 3 road, minor

arterial/major colleotor, ns defined in Appendix B1 of "Gnldellnes for

tho Provision ofEllglneel'.itlg Services for Residential TOWllShips,1I

DCD (1983).
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Each project or phase 111USt be clearly defined as must contract goals, in terms of

work and time.

Information on how the estimated costs were arrived at and a sketch plan, for each

project or phase, must be provided,

Public transport projects must be divided into three types:

(i) Bus projects.

(ii) Taxi projects.

(iii) Park and Ride projects.

Maintenance projects will only be accepted if they f01'111 part of a TSM project.

A financial plan for the project must be supplied, This should show where the funds

for the project will come fl'0111 if the UTF CU11110t supply funds.

It was decided by the working group that until the new system had been tested the

first stage ratitlgj which was to have been a multi level system of sub-setting, should

be a single level system.

The principal reason fot' uudertaking transportation projects is to move people,

especially d'Llring the peak period, so it was decided that the Single category of the first

stage analysis should reflect this.

Discussions were held with personnel who worked with the taxi nssoclatlons, the

bus departments, maintenance departrnents and road dcpartmetlts of the local
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fJ.illroSEll METHODOLOGY

';"0 develop and test the system for the area it became necessary to set up a working

group. This group reported to the Technical Liaison Committee.

The author chaired this group.

The first undertaking was to lay down certain principles about the acceptance of

projects for priority assessment, these were:

Each project must be a stand alone pI'oject. Tfthe project is divided into phases,

each of these phases must stand alone i.e, benefit is gained from a project or phase

even lfthe project 01' phase does not.continue,

Bridge projects will not be considered as stand 010110 projects 01' pheses unless they

are immeditttely usable with 110 fmthcl' construction work necessary.

Each stand alone l)l'oject Ot' phase when completed, would not be considered as an

on-going project when assessing the llex't phase.
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The second stage analysis uses a sufficiency rating methodology. The issues which

have an influence on transport, or transport has an influence on, arc selected and

weighted against each other. Assessment sheets which reflect these issues are

developed.

The use of the first level will reduce the use of resources as described in item c. The

remaining items from a to g will be addressed in the more detailed analysis of the

second level.

With the weighting of the issues that are relevant to tl ..••sport rather than the criteria

which are used to assess these issues it will be easier to reflect any changes that

society puts on these issues. This addresses items h, I, and k, The issues should also

reflect the goals and objectives of the area to satisfy item],
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The first stage analysis, although using the Sweet principles of short listing the

projects, does not use his methodology as it is agreed with Wilmot that the method is

too coarse to be acceptable to the decision makers in the area.

It is proposed that, for the first stage analysis, a single category, single level form of

sub-setting be use for each type of project l.e, private transport projects (roads), public

transport projects, T8M projects and maintenance projects.

The category decided upon would be the most significant for that type of project, as

selected by the decision makers in the area.

Once the amounts of money available is known, the projects whose accumulated

value falls within the appropriate level, will undergo the more detailed analysis. The

system is illustrated in Figure 3.2.

The vertical axis gives the accumulative value of the projects. In the illustration the

available funds run out between levels 2 and 3. All the projects below the third level,

i.e, levels 1 and 2 go forward for further analysis.

accumulative
value of
projects.

r

I

level 4

level 3

level 2

Levell
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(h) Durability:

Any methodology must be durable that is, it must be able to stand up to

changing situations.

(i) Flexibility:

The method must be flexible enough to be adaptable to any situation which

surpasses the durability of the system.

G) Goals and objectives:

The method must be in keeping with the goals and objectives of tlre area, as set

out in the LUTSPLAN for the area.

(k) Weightings:

It is important to ensure that the correct weighting procedure is undertaken, The

municipalities should be represented in proportion to their population,

To address the problems highlighted in3.3 it is proposed that a two stage priority

system be used.

The first stage is similar to the principles proposed by Sweet in that it short lists tho

projects to go forwnrd to the second stage analysia,
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The figures indicate that an enormous amount of resources in terms of time and

money went into assessing projects which had little or no chance of receiving

moneys,

Of the projects assessed only one t•.ird managed to score more than 75% of the

marks available from the rating system.

(d) Environment,

The environmental lobby, which was negligible in the 1970's, is now a

prominent force which must be addressed, in both the richer and poorer areas,

(e) Contil1Uity of funding:

The continuity offunding of projects must be addressed, it is enormously

expensive to re-start a project which has been interrupted through lack of

funding.

(f) Public transport:

Approximately 70% of the work force, in the urea, use public transport,

including taxis, to get to work.

(g) TSM and maintenance:

With the present monetary constraints best use of existing facilities should be

promoted by encouraging appropriately formulated T8M and maintenance

projects.
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The CWRSC area has some very pronounced problems, many arising from the

large socio/economic gap between the wealthy, skilled, upper income, white

population and the poor, unskilled, lower income, black population. These problems

are;

(a) The lack of data:

Inmost of what were the white suburbs there are large amounts of reliable data

available, but in many of what were the black areas there is little if any data on

such items as accidents, income levels, environmental values, car usage or even

population.

(b) The modal split:

There ate large differences in modal split within the area, A peak hour traffic

count in the northern suburbs gave a volume of 1200 vehicles. The modal split

and occupancy statistics for the aroa gave a usage of 1900 persons, whilst a
,

count of 1900 vehicles on Immik Road in Diepmeadow, when taking modal

split and occupancy for this area into account, gave a person count of25 000

persons during the peak hour.

(c) The lack of resources:

In the financial year 1991/92 local authorities requested subsidies, from the

Urban Transport Fund for 82 projects, 31 of these were public transport project

which were not given a priority. Of the remaining 51 projects, which were

allocated a priority, only 4 (7,8%) received subsidy. The total moneys requested

amounted to over R50M. The moneys received amounted to RIOM.
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._--_._------------ _._--

From the assessment sheets of the present methodology it can be seen that only the

peak period movements of r .otor vehicles on roads are addressed. This indicates l:. at
there are issues that are either poorly addressed or not addressed at all.

Some of these issues were highlighted in chapter 2. The full list is shown below:

(i) Public transport projects.

(ii) Transport Systems Management (T8M) projects.

(iii) Maintenance projects.

(iv) Continuity of funding.

Items which are poorly addressed by the present system are:

(i) The volume/capacity aspects.

(ii) Pedestrian facilities.

With these issues in mind it was decided that the present method because 0_

inflexibility, could not be satisfactorily adapted to address these items and so a new

system was required.

All areas have problems some of which may be unique to that area. Any priority

system should address these problems.
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3.2Why A New M~bQ(l()Jogy_Z

If the present method has been used for the past twelve years why develop a new

system?



The aggregated weighting for the questionnaire was undertaken using an EXCEL

spreadsheet. The results are shown in Table 5.1.

Question. No. Aggregated Weight

1 0,4526

2 1,7048

3 1,8369

4 0,8565~

5 I 0,4375
1---

6 0,3169

7 1,3919

8 1,6799

9 0,7493-
10 3,1154 .-
11 0,8553

12 1,0431-
13 0,°101

14 1,1730

15 0,7930

I.uhk.S.l The AggrQgntcclWeights.

A copy of the full spreadsheet is shown in Appendix: D.

The populatlon ratios, which were obtained from the Metropolitan Planning

Department of Johannesburg City Council, are shown in Appendix E.
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that is: 1A -}A lV1X"1A WIX 'V'I~X ".'1',
I J - 1/ I '}., f 3, to" .. "f II,

this may be written:

0··".·j,.

This methodology is best illustrated by example:

T.."A. Relative Population Pair Comparison Score

1 60% (.6) 1/3 (.3)

2 20% (.2) 3

3 20% (.2) 1/5 (.2)

= 0.6 (111 0.3) + 0.2 (111 3) +0.2 (In 0.2)

""0.6(~1.2040) + 0.2 (1.0986) ""0.2 (wl,6094)

.., -0.7224 + 0.2194 ~0.3219

::;:·0.8245

so 1J ::;:exp (~.8Z45)

~ 0.4384

88



The scores given to each comparison was based on a natural logarithmic scale.

From left to right the score as answered read; -2, .1, 0, 1,2. For analysis it read; In ..

2, In ..1, 1110, In1, 1112, which approximated to; 0,14, 0,3, 1,3,7.

Johannesburg officials completed the questionnaire independently of each other.

Before analy~is these results needed to be combined to give a unified score for each

comparison.

To no this the following method was adopted;

If 1) is the unlfled weighting forj then,

)' In1'
r J == exp 6:ill....-n

where r is the Individual weighting,

and n is the number of answers,

The scores from each local authority were weighted [lecol'ding to the residential

population of'that local authodty,

So letting

where Pi is the population of the local authority (LA) i, then,

To aggregate these welghtlngs let l'ij be the ratio for issuej for L.A, i, then the

weighted aggregate ratio fo1'./will be:
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5.4.6.Raudburg

The Town Engineer, the Deputy Town Engineer and the A!'Illistailt Town Engineer

from the roads and storm water division, discussed the issues and arrived at 11

combined set of results.

5.4.7. Roodcpoort

The Deptlty City Engineer completed the questionnnlre,

5.4.8. Snndton

The Deputy Town Engineer completed the questionnaire,

:}.4.9. SO)\'cto

The Senior Assistant Bnglneer and the Assistant Engincer completed the

qucstionnait·c individually ami then arrived at a combined sct ofrOSlllts .'

S,..5Analysis.

It can be seen from inspection, that the set out oftlle marrlx shown in Appendix C

does not 00nf01'n1to the set out shown in 5.3. This l1011.-col1fol'mitywas to give a more

random i1t\\Ul'C to the questionnaire.

Before any analysis could be undertaken the questions were nrranged so ns to

conform to the (:i.3 lay-out, e.g, comparisou 71'cnds D • B whilst for (\.11tllysisit should

read B> D.
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Aftel' seVemIl11i1101'changes the questlonnaire took the format shown ill Appendix

c,

The response to the questlonnaire by each Iocal authority, is described below:

5.4.2. Alexandr»

The questtonnalre was completed by the city cngill\!er, using advice requested from

one of his esslstants.

In tho absence of the Clty engineer his nssistnnt nlong with th~lChiefTruffic Officer

and Engineering Advisor, completed the questlonnalre indlvldually discussed their

answers and arrived at a single combined set efresults,

$.4.4. Dobsonvillc

The. Town Clerk, and two of his aeaistants submitted a combined set of results,

5.4.5. ,JolumncsbUl'g

The questlonnaire was completed by fo~H'City Council officials, the noting Director

Metropolitan Planning, tile actil1g Deputy Director Metropolitan. Planning, the ncthlg

Assistant Director Metl'opolitall PlulUling (rend planning nne!traffic euglueerlng) and

tho ChiefProfessiomd Officer (public trnnspol't),

Theil' Indlvidnnl results were combined into 'l single set by the method shown in

5.5.
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where n is the number of Issues to be weighted.

In the methodology the number offssues is 6 and the number l....questions is ? S.

The pail' comparisons are shown below:

A"B Awe A·D A ..13 A~F
13..c 13·D 13-13 BMF

C-D C-13 C~F
D·E D·F

E·F
Where:

A is problem schnion,

B is economic.

C is envlronmental,

D is financial.

13is social,

P is problellt severity.

5.4.1.lntl·odul1tlon

The qUestionnaire was first tested using core city staff.
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Al A2 A3 A4 AS A6
Bt B2 B3 B4 BS B6
Cl C2 C3 C4 Cs C6
Dl D2 D3 04 Os 06
El E2 E3 E4 ES E6
Fl F2 F3 F4 FS Fo

1 is the most and 6 is the least relevant question.

The format for the questionnaire was:

AS F4 E3 02 Cl B6
BS A4 F3 E2 Dl C6
Cs B4 A3 F2 El D6
D5 C4 B3 AZ Fl E6
ES 04 C3 B2 Al F6
FS E4 03 C2 Bl A6

This arrangement of the questions was to ensure that the respondent was orientated

into the field of transportation and that no issue dominated the questions.

As the purpose of this questionnaire was only orientation the answers were not

analysed.

In the second questionnaire, which was used to analyse the weightings, each issue

was compared with every other lseue,

The number of questions needed to nccompllsh this is given by the formula:
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A level of inconsistency of tip to 0,8 is acceptable,

The system is shown by example:

If A == 20B and EI= 20C then A should == 400C.

If A actually == 380C, it is acceptable.

If A actually :0 350C, it is not acceptable.

This method. VILIS used in preference to the usual linear scale method of weighting

as with a linear scale it is normal to give n weighting to an issue by comparing it with

the issue that has just been given a weighting not against all the other issues.

The linear method qnestionneire was, however, used to orientate the respondents to

tta.~sportrelated matters,

Two questionnaires were used. The. first, as stated above, was to orientate the

respondent to trnnspcrtatlon related projects.

The second was used for the weighl:illg of the different issues.

An exampl« of the first questicnnaire is shown in Appendix B.

Th(~basis of this questlonnnlre is that the queatlons nre divided into six sets I one for

each issue. The matrix of the questions is shown below:

82



CHAPTERS

WEIGI-lTINGS

5,1 Intl'QductiQll.

The different issues of a project; financial, economic, social, environmental,

problem severity and problem solution, need to be given a weighting which reflects

their importance to the area. To ensure that the methodology is flexible the method of

obtaining these weightings should be such that it can be revised as U11dwhen required.

To ensure that the method is equitable the total weighting should be a composite of'

the individual weighting of each local authority in proportion to its population.

The weighting was undertaken initially by council officials from the constituent

local authorities orthe Jl1etropolitml area Who nre involved with the transportation

projects. in the area.

The method selected for finding the weights was the Analytical Hierarchical

Process (AI-U»)(Saaty 1978). With this method each issue is compared against every

other issue.

Jnoonslstenctee in compailsons are measured against an.acceptable value. If this

value is not met the questionnaire will need to be reassessed.
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mode of transport. The 1989 public transport study of the Greater Soweto area found

that 30 000 people used taxis to commute to work, yet there was only one official taxi

rank in the area, and even that facility had no exclusive taxi infrastructure,

Projects should seeks to redress this discrepancy.

(f) Economic.

There has been extensive work done 011 time costs and vehicle running costs in the

area. These costs are used extensively in the transportation models used in the area.

Care must be taken to ensure that the relevant economic benefits arc addressed and

that duplication does not occur in the allocation of costs and benefits.

The selection of a project because of political reasons or because it is felt all local

authorities in the area should receive something so as to give them ownership of the

system should 110t be allowed. If it is thought necessary to use these forms of .

selection, and it is very likely that political influences will influence the selection of

projects, they should form part of the financial control requirements.

80
'.



stage at which the project is at, i.e, whether the project has been started and if it has at

what stage is the construction. at. Another indication of commitment is whether the

local authority would undertake the project if there were no regional funds available,

It is also important that a financial plan has been prepared so that the assumptions

used in the costing of the project can be assessed and to assist in the monitoring of the

project,

(b) Environmental,

Most transportation projects have an effect on the environment in some way. This

issue should reflect the effects of the project on the environment within the

community and whether all practical measures have been taken to protect the

environment.

(c) Problem Severity,

This issue addresses the-present condition of the existing facility. In some cases

there may at present be no fenUity, this should also be taken into account. The existing

safety aspects of a facility should also be refle~ted,

(d) Problem Solution.

TIns should reflect whether problem- identified in the justification of'the project

have been addressed. This will inc! safety problems that were identified,

(e) Social.

There is at the moment a large discrepancy ill the facilities available to the different

economic strata in the area.

It is usually the poorer sectors which use public transport for commute to and from

work as they ate economically unable to afford to use a :~rivate Cat', The available

public transport facilities ate insufficient for and do 110t reflect the numbers using this
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The working group studied these issues and selected four as being relevant to the

implementation projects in the area. These four are:

i) Financial,

ii) Economic.

iii) Social.

IV) Environmental,

Items; a) Legal, b) Policy, c) Practice, standards.norm and guidelines,

d) Engineering, I) Achievement of objectives and j) Strategic, are external items

which itmust be assumed the projects have conformed to before they were submitted

to the TLC for approval. Item k) Political, which may have a major influence on the

promotion of projects, should not form part of this priority assessment methodology.

Two additional issues were included by the working group as being relevant to the

area. These were:

Problem Severity.

Problem Solution.

The working groups interpretation of the issues is shown below.

(a) Financial.

The financial aspects of a project are concerned with the financial commitment that

the relevant local authority has to the project. An indication of this commitment is the
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level to which funding will reach. "';hl~"" levels, for the last five years, are

indicated to the left of the table

By comparing the highlighted projects with the extent of the funding it can be

seen that the first stage analysis encompasses all of the projects that would have

received moneys using the detailed analysis of the second stage method.

Next, the weightings arrived at in Chapter S are applied to the issues. The first

project, the Western Bus Terminus in Roodeport, is shown in detail below.

Issue A D C 0 B F Tf I

R() 43 1M TCI111.West Unwclghted 10 )0 10 10 a 10 So 1
Weighted \1.2 26.2 17.1 11.6 19.Q4 .!9~_L~4 ~.

The weighting factors used are;

AM Financial 1.12

13 .. Environmental 2.62

eM Prob, Severity 1.71

D ..Prob, Solution 1.16

E ..Social 2.38

F ..Economic 1.02

The full-weighted list is shown in Table 7.3, The full scoring details are shown

in Appendix G I

101



47 Jo 13 Wemmer Pan Road 40.5

48 Ro 56 Falrlands 40.5

49 Jo 89 Mary Fitzg,ld Trod 40.5

50 Jo 69 Crownwood Road 40

51 Ra 16 Bond Street 40

52 Ra 14 Oak Avenue 39.5

S3 Ro 102 Peter Road 39

54 Ra 15 Hans Strydorn Drive 39

55 Ra 42 Pretoria Avenue 37

56 REI.12 Jncaran.da Street 35.5

57 Jo 36 A3 35.5

58 Ra8 President Foche Drive 35.5

59 Sa Boultlng Avenue 35

60 RaG Hendrlk Verwoerd Drive 34.S

61 Jo 39 Club Street 32.5

62 Sa Knthel'in/Grnystone Int, 32.25

63 So. 5th Avenue Sandown 31

64 .To 32 D.F.Mnlan Avenue 27.5

6S Jo 81 .Tan Smuts Avenue 25

The projects which would have been put forward from tile first stage analysis,

which Was bused on the requirements listed in section 4.3, are highlighted in bold.

An important conslderation ill deciding the cu~·offpoil1t tnt li.U'thel·analysis is the
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24 Ro 54 Corlett Drivl} 45

25 DIU 10 Dube-Meadowlauds Tnxi 45 The project to which fundit

26 So 21 Ikwesi Taxi ...4.5 wonld hnve reached in the

27 Jo Anderson Street 44.5 financial year 1.989/90

28 Jo 57 Faraday BustInxi Terlll. 44 The project to whleli Iundir

29 Ro 46 Marc Road 44 would have reached in tbe

30 So 12 Old Potcb. Road 43.5 flnanelnl years 1986/89

31 Ro 26 Ontdekkers Road 43.5

32 Jo 66 Comaro Road 43.5

33 Rn 43 Mangaan Road 43.5

34 So 16 l{omo Street 43.5

35 Dm3 Vinccnt 43.5

36 Ro 32 Jim Fouche Phase 2 43

37 Ro 34 Wilgerood Phase 2 42,5

38 Ro 37 J.G.Strijdo11'l, Phase 2 42

39 Jo 7 P73 ..1 42

40 RoS Hamburg' Phase 2 42

41 Jo 87 London Road 41.5

42 Rn 25 Ysterhout Road 41.5

43 Ro 7 Hoom Road 41

44 Jo 84A5 41

45 Ro 100 H,Potgietcl'/W,Nicol Rd. 41

46 .To 82 M2 40.58
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Position £t!ljcct name nnd nllluhID:

1 Ro 43Western Bus Term. 58

2 Jo 52 Long Dist. Taxi 55

3 Jo 90 Eldorado BusrCnxi Term. 53

4 Dm 7 Immlk Drive 52.5

5 Ro 17 Westlake Phase 1 51.5

6 Jo 72 I..enasta Rose Av. 51.5

7 Dm 9 Barngwanntlr Bus Term. 50

8 ,'fo28 NOol'd St. Bus Term. 50
9 So 23 White City Taxi 49.5

10 Jo 16 S.W. ]3us"wny 49.S

11 Jo 58 Soweto Highwl\Y 49
.12 Ro 40Westlake Phase 2 47.5

13 D02 Indingilizi Taxi 47.5

14 Jo 48 Newtown Bus 'I'erm, 47

15 Ro Gordon Road Phnse :z 46.5

16 Dol Jonns TI\"i 46.5

17 Jo 50 Wcstgntc Bus 'I'erm. 4c;

18 Ro 101 Van Wylt Rd. West 46

19 So 22 Mnk'llfiTIl::d 45.5 Tho project to whielllllol1C~

20 RI\3 R.iver Rnad 45 would have reached ht the

21 Rnl Republic Road 4S flnanelal YClll'1991192

22 Ro9 Marnisl.nu'g Road 45

23 RIl 218TIl:.d/BusFI\ciUty 45

98



For the purposes of this paper all the projects put forward in the 1992/93 financial

year were annlysed ill detail so that an assessment of the level reached by the projects

that would have been put forward for the first stage analyeis can be made.

During September 1991 each of the constituent local authorities in the area was

visited and the relevant assessment sheets completed with the assistance of local

authority Officials for each project. No problems were encountered,

Johannesburg did have sufficient informntion to put forward a T8M project but

decided not to.

The un-weighted assessment sheets of each project were totalled and these wtuls

were them put in priority order.

The un..weighted list ofpl'Ojects is ShO\\'11In Table 7.2.
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Jo 50 Westgate Bus Term,

Jo 52 Long Dist. TOld

Jo 57 Faraday Bus/Taxi Term.

Jo 58 soweto Highway

Jo 66 Cornaro Road

J0 72 Lenasle Rose Av,
Jo 90 Eldorado Btls/Taxi Term,

Ra 1 Republic Road

Ra 3 River Road

Ra 38 TuxilBus Facility

Ra 43 Mangarul Road

Ro Gordon Road Phase 2

Ro 101 Van WykRd. West

RO 17 Westlake Pha'J0 1

Ro 2G ontdeltkers Road

Ro 40 Westleke Plmse 2

Ro 43 Western '8tlS Te1'111.

Ro 46 Mare Road

ito 54 Codott Dri vo
Ro ') Marnisbtu'g Road

,Sn 12 Old ""Itch, Road

::;c 1G V:Ol'1O Street

So 211kwesi Taxi

So 22 Maml1 Taxi

SQ 23 White City Taxi

lab)" 7·1)?mjCG"s that nl!~Ell'st StUgQ Analysis WQu)d Put FOl'WlU:.d ..Jlu:.f.u.ctluu:

Aonbrsis.



~HAJ>TER7

The system was applied to the project list put forward for the 1992-1993 financial

year,

A first stnge analysis of all the projects using the requlrements set out in Chapter 4

was undermken, The projects which would have beenput forward for further analysis

are shown, ln alphabetlcel order of the towns 01' cities, in table 7 t 1.

Dm 10 Dube-Meadcwlands Taxi

Dm 3 Vincemt

Dm 7 Immik Drive

D111 9 Bnragwamtth Bus Tel'111.

Do 1 .ronas Taxi

Do 2 Indingilizi Tmd

.1'0 Anderson Street

Jo to S.W. Bus-way

Jo 28 Noord St. Bus '1'Ot'.I11 •

Jo 48 Newtown Bus Term,
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The public transport address the aspects of passenger comfort and safety.

The park and ride projects look at the security and convenience of the facility.

6,G SQcilll.

The assessment sheets reflected firstly the income levels of the community being

served by the facility and secondly, the extent to which the facility serves public

transport, as public transport users are predominantly n captive clientele.

As stated in chapter 4 cure must be taken not to duplicate the economic analysis

undertaken by any modelling work on the different projects. Account must also be

taken of the disadvantages of economic Ulullysis highlighted ill chapter 2, especially

the costs lnvolved in datil collection,

The method decided UpOt1 by the committee was to divide the capital cost of the

stand alone project or phase by the increase In capacity that the project will provide

during the peak hour, This will give 11.1'nnd/personratio for each project.

When the rUlld/person ratio had been calculated they Were then normalised between

the l'atlge 0 to 10,

94



The measure of need of a project is given by the SI"VI'ri.tyof the problem, The

assessment sheets were divided into three sections:

Private transport projects including TSM projects,

Public transport prqiects,

Park and ride p .ects,

The assessment sheets for private transport should reflect the present provision of

pedestrian safety measures ill ureas that have a high Incidence of accidents and the

present usage of the facUity.

The asaessment sheets for public tr(l11sportshould reflect the safety and comfort of

passengers find look nt the present provision of saf'ety railings and toilets.

The 1m%"18\I1'05 for pad{ and ride look 11101'0 to encouraging the use of such facllities,

by the provision of gU£lrdsand security £011c111g.Safl~tYI at present, does not al'pt;)Qrto

be an issue which needs to be addressed as there have been 110 pedestrian/vehicle

accidents nt !my of the park nnd ride facilities in the area,

These assessment sheets should reflect whethor nil nttempt has b0011 made to

address the deficiencies highligh by the problem soverity Issue,

The pl'lvate h'1l11SPOl't should Included such menanres aa alignment ond visibility, the

provision of central islands and pedestrian walkways,
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To accommodate this resolution it is proposed that in the first year of the new

methodology, all projects are rated against each other. In subsequent years the projects

that have received motleys from the region in the previous year are rated separately

from the other projects.

Three other conditions should be imposed.

A financial plan must be formulated for each project outlining such items as how

the cost of the project was arrived at, how the project will be financed if funding from

the region is not available in the first or subsequent years of the project, and a list of

the major target dates of the project so that progress reports may be systematically

made on the project.

At least 50% of the allocated subsidy must be used during. the financial year, This

must be OIl the project as described in the financial programme. If not, the project will

110tbe considered as having continuity offunding as described above.

Moneys must 110t be transferred between projects. If any moneys have not been

used on a project they must be reallocated in the region as per the priority list.

The environmental issue is 110t only whethel' the project will increase pollution in

terms of air, noise, or vibration but should include a wide range of environmental

issues, These are whether communities are severed, whether traffic is attracted away

from residential areas, and whether an attempt has been made, in the design of the

facility, to keep it ill sympathy with the surrounding area, especially if there is 110

alternative to the proposed project.
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CHAPTEF,6

ASSESSMENT SHEETS

6.1.Intr~~

Assessment sheets needed to be developed which reflected the different issues.

These needed to have a scale against which projects could be scored relative to each

other.

Expert advise was sought for the development of these sheets from highway

engineers, highway maintenance engineers, public transport engineers, accountants

and land use planners in the area.

The maximum Score is arbitrary but for ease of calculations the maximum score for

each issue was selected as ten.

The assessment sheets are shown in Appendix F.

The assessment sheets for the finance, were developed to demonstrate the financial

commitment that the local authority were prepared to accept.

The regional council considers continuity of funding so important that it has taken a

resolution to ensure that any project which has received regional funds in the previous

financial year has preference over projects which have not received funding.
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The results from the spread sheet were used as input data for the AHP programme,

which gives a weighting to each issue and the level of inconsistency of the

comparisons"

.5.6 The Re.s.ulis..

The Anp programme was tun on the Johannesburg Metropolitan Planning

Department computer.

The results of the analysis are shown in Table 5.2.

'=====:

ISSUE WEIGHTING.....
Environmental 2,62

Social 2,38-
Problem. Severity 1,71

Problem Solution 1,16

Financial 1,12.
Economic I 1,02

I.lilile 5.2 11)(\ Weights of tbuWllh

The level of inconsistency Was 0,8. This is an acceptable level.
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:r.os.:J:SCRIPI

The methodology WaG accepted by the Central Witwatersrand Techni 1Liaison

Committee at it's meeting 01125 October 1991.

The resolution at the meeting recommended that the methodology be accepted

for priority assessment of transportation projects in the region.
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Until the level of funding can be anticipated with a greater: degree of confidence, it

is thought that the criteria for the first stage cut off should remain the same.

The setting up of a working group to agree on the methods of measuring the

relevant issues of a transport project is important as it ensures that all the

important transportation issues pertaining to the area were included in the

methodology and reduces any personal bias. The working group members were

drawn from both the public and private transport sectors so ensuring that a

diversity of views were represented.

The methodology is durable enough to allow for the future inclusion or

exclusion of any issue which increases or decreases in import.

The flexibility of the system means that the weightings can easily be changed

by repeating the questionnaire process but the number of issues analysed should

be kept to as few as possible as the number questions in the questionnaire

increases geometrically.

Ifthere is a reassessment of the weightings all the local authorities must

participate.

To ensure the technical credibility of any Jsessmef~t procedure it should net

promote projects because they are politically correct, nor should it include projects

just so that all the participating authorities receive something. It may be felt that it

is necessary to do these things but they should form pari.' or the financial control

not part of the priority process.
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Until the level of funding can be anticipated with a greater degree of confidence, it

is thought that the criteria for the first stage cut off should remain the same.

The setting up of a working group to agree on the methods of measuring the

relevant issues of a transport project is important as it ensures that all the

important transportation issues pertaining to the area were included in the

methodology and reduces any personal bias. The working group members were

drawn from both the public and private transport sectors so ensuring that a

diversity of views were represented,

The methodology is durable enough to allow for the future inclusion or

excluslon of any issue which increases 01' decreases in import.

The flexibility of the system means that the weightings call easily be changed

by repeating the questionnaire process but the number of issues analysed should

be kept to as few as possible as the number questions in the quesuonnaire

increases geometrically.

If there is a reassessment of the weightings all the local authorities must

participate.

To ensure the technical credibility of an, asscssmept procedure it should not

promote projects because they are politically correct, nor should it include projects

just so that all the participating authorities receive something. It may be felt that it

is necessary to do these things but they should form part of the financial C01'HfOl

not part of the priority process.
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Tho scoring sheets are given a uniform score of 10 and the issues are given a

weighting which reflects both the weighting that the local authority officials of

each area give to them and the population of their respective areas.

The method used to give the weighting is the Analytical Hierarchical Process.

The methodology was used to assess all of the projects submitted for funding

during the 1992/93 financial year. All the proj ects were assessed to see if the dual

methodology would give a reasonable reduction in the number of projects for

detailed analysis whilst ensuring that all the projects that would have received

funding are included in the detailed assessment,

From chapter 7 it can be seen that the number of projects put forward for further

analysis would have been reduced by 47%.

In the unweighted priority list the cut offline of the first assessment falls

between projects 32 and 36. All the projects that have received funding in the past

would have been included for further analysis.

From the weighted list it can be see that the cut off line falls generally between

projects 29 and 42. One project whlch would not have gone forward for furtho

analysis moved to number 23 on the list. All the projects tl1l\twould have received
"

funding in the past would have gone c for further analysis.

The available moneys, for the 1992/93 yea!.'resulted in less than 23% of the

projects receiving urI" fundlttB and using the first stnge assessment all projects

receiving moneys would have been put forward for the second stage cssessment,
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8.4 The PI" 1>-. .. .. N(cthQdolQ~

The proposed methodology has two stages. The first stage uses a single

category, single level successive sub-setting technique to select projects which go

forward to the second stage assessment which uses a sufficiency rating technique.

The stl,,,setting technique addresses the major transportation strategy of the

area which is to transport people to their place of work during peak periods and so

uses the person trips during peak periods us its category and the proposals set out

in chapter 3 as it's levels.

The second stage sufficiency rating technique looks Itt and assesses the projeot

in a logical fashion.

The scoring sheets reflect the issues of:

Plnancial

Economic

Social

Bnvlrontnental

Project Severity

Project Solution

The score sheets are easy to understand and easy to complete.

It is necessary for completion of those sheots to be undertaken by one person to

ensure continuity of scol'ing.
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With this in mind it is important that the decision on the type of assessment

must be undertaken by persons with an, appreciation of the different methods.

Each of the eight metropolitan areas hi the Republic use a different method.

This indicates that there is not necessarily one ideal methodology that can or

should be used.

The system. outlined in this dissertation provides a method of measuring

different issues pertaining to transport projects.

B.S. Priority Assessment; CWRSC Ar!1.&

The problems pertainlng to the CWRSC area were highlighted in chaj . '

These problems are:

The lack of data.

The lack of resources.

The durability of'the method,

The flexibility or the method.

Weightings of the different categories,

The differellt modal splits ln the region.

The increase in envlronmental nwareneas.

The COlltilluity offuudillg of projects ,

Th~ inclusion ofTSM and maintenance projects.

Tho addl'ossing ofthe goals and objectlves in tho area,
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£;HAPTER 8

!XlN.c.LllS),ONS

.8.J...Inttoductiou.

The conclusions fall into two groups, those dealing with the priority assessment

in general and those dealing with the priority assessment of proj ects in the

Witwatersrand area. .

8.2 Priority Asscssmcm: ; ('l,Qn..m:a1

It can ?ee seen. from the literature survey that there are many different methods

of priority assessment. Each of the metropolitan area in the republic has a different

methodology,

This vru'iety of methods does not necessarily imply indecision, but reflects the

fact that each area has different needs, problems and values. This also Indicates

that there is no single panacea for giving priorities to projects.

Each area must be studied and an assessment made ofitls need. A method or

combination of methods for giving a priority to the projects can then be

formulated,
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Using the first stage analysis for the priority assessment would have reduced the

number of project needed for the detailed analysis by 52%, a considerable saving

in resources.

The listing arrived at appears to be reasonable. As expected the weightings have

had an effect on the order of projects especially in raising the priority of the

projects which provided facilities for the poorer sectors and were environmentally

friendly, this was done whilst still addressing the other issues that are important to

the area,
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48 J0 13 Wemmer Pan Road 68.06

49 Ro 32 Jim Fouche Phase 2 68.02

50 Ro 34 Wilgerood Phase 2 67.835

51 Ra 25 Ysterhout Road 65.48

52 Ra 12 Jacaranda Street 64.445

53 Ra 16 Bond Street 62.76

54 Ra 15 Hans Strydom Drive 61.39

55 Ra 14 Oak Avenue 61.3

56 Ra 6 Henr.rlk Verwoerd Drive 59.85

57 Ra 42 P"Jtoria Avenue 58.86

58 Sa Katherin/Graystone Int. 58,767

59 Ra 8 President Foche Drive 57.2

60 Jo ' 6 A3 57.1

61 Sa Boulting Avenue 57.1

62 Jo 39 Club Street 54.73

63 Sa 5th Avenue Sandown 54.145

64 Jo 32 D,F.Malan Avenue 45.44

65 Jo 81 Jan Smuts Avenue 43.5

Iable 7.3 The Weighted prjoriq list.,

As with Table 7.2, the projects which would have been put forward from the

first stage analysis, which was based on the requirements listed in section 4.3, are

ill bold. All of these projects would have received funding.
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24 Ro 101 Van Wylc Rd. West 75.16

25 Dm 3 Vincent Road 75.08

26 Jo 48 Newtown Bus Term. 75.02

28 Ro 26 Ontdekkers Road 74.38

29 Ra 3 River Road 73.61

30 Jo 87 London Road 73.42

31 Jo 89 Mary Fitzg.ld Taxi 73.21

32 Ro Gordon Road Phase 2 73.2

33 Ro 54 Corlett Drive 72..• ~

:;4 Ro 9 Marnishurg Road 72.78

35 Ral Republic Road 72.11
36 Ro !00 H. Potgieter/W. Nicol Rd. 71.94

37 Ra 43 Mangaan Road 71.38

38 Ro 56 Fairlands 71.3

39 Jo 82M2 71.12

40 Ro 46 Mare Road 70.4

41 Jo 69 Crownwood Road 69.2

42 Jo 66 Comaro Road 68.7

43 Jo 84 AS 68.62

44 Ro 7 Hoofd Road 68.42

45 Ro 37 J.G.Stl'ijdom Phase 2 68.36
,16 Ro 102 Peter Road 68.24

47 RoS Humburg Phase 2 68.2
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Pl'vjcl.!tname uncIDumbel'

1 Ro 43 Western B'Il''1Term.

Jo 52 Long Dlst, Taxi

.ro 90 Eldorado Bus/Taxt Term,

Jo 72 Lenasla Rc: ...,';"v,

2

3

4

5

6

7

8

9

10
11

12

13

14
15
16
17
18
19

95.34

92.1

91.63

87.35

So 23 White City TaXi 86.21

Ro 17 Westlake Phase 1 134.24

Dm 9 Bamgwanath Bus Term. 83.20

Jo 1.6 S.W. Bus~way 82.35

Do 2 Indingillz! Taxi 81.88

Jo 28 Noord St.Bus Term, 81.73

1)0 1 Jonas Taxi 81,63

Dm 7 Immik Drive 81.15

:Om10 Dubs-Meadowlands Tnxl 80.78

Jo 50 Westgate Bus Term. 80.56

Ra 38 Tmd/Bus Fncillty 79.05 The project to which fundin

Jo 58 Soweto Highwl~Y 78.87 would have reached ill the

So 12 Old Poteh_._R_(,l,_'ld 78_._54__ fi_na_n_c_ia_l.;..ye_a....rs__19_8.~..~19.....:_,

So 22 Marafi Taxi 78.46

So 161(01110 St. 'f.lxi 77.31

So 21 Ilcwc.;~Taxi 75.84

Ro 40 Westlake Phase 2 75.58

Jo 57 Faraday Bus/Taxi Term. 75.32

Jo 7 P73·1 75,18

20
21
21;

23
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2. Improved Public Transport Measures .,'

Grading

o. No improvement to Public Transport.

Pr'omotes a Park and Ride route only.

2. sufficient carriageway now available for future bus
lane If required.

3. Improved passenger comfort.

4. Improved road eriao les increased bus accessibi lity.

5. Improved bus speeds and regularity in this or other roads.

6. {mpr-eved bus speeds and regularity to be rnelnte lnedfcr-
rneny years in this or other roads •.

,7. "='eah: hour bus lane incorporated into scheme.

8. permanent bus lane incorpor'ated into scheme.

3. Accident EXpectation

o. No noticable improvement In alignment, hazardous sections
not lmpr-cve d,

Provision of a small bypass.

2. Provision of right turn bays, pedestrian crossings, irnpr-cved

signing and visibility.

Provision 07 median lsl and without turning b ays ,

4. Pr-ovl alon of central ls land wlth right turn bays, some Impr-ovement
In all gnmel1t.

5. Good alignment to desIgn standards, central ls land with right
turn bays, improved visibility.



Grading

O. Not a bus r-oute

, • ):> erk and Ri de bus row te on Iy

2. 1...5 buses per peak hour in both dir-ectlons

3. 6-10 buses per peak hour In both directions

4, 11-20 buses per peak hour in both directions

S. 21 ..50 buses per peak hour- In both dl reot! ens

6. Over .50 buses per peak hour In both directions

,8. ,lmp,J'o"ed Major Road,

1• ~ve I or Servl ca

AgaIn this can be divided Into peak hour volume/capac,lty, off-peak hour
volume/c~paoity and lnter-sectlon rating to assist grading.

Gradlpg
I,

0-3 Full roadway not utilised, even in peaks, roadway overdeslgned.

Senefft to a $t'nalf number of motorIsts, volume very much less

than ~apaolty.

8-11 Roadway flowIng full in peaks, r-eduotlon of hazards, intersections
relieved.

12...15 Roadway fully utilised and Intersections 'flowing nearly full
but freely, Level of s er-vlce C.

RoadwaY fUn;" ~tlllsed, but terse savTngs In travel times level

of ser-vl ce D or e.
J 6-18



16-18 Volumes at. cap aolty level during most of the day, Intersections

loaded. Level of service E for e hours or more.

5. Geometr'l c AI Ignment

Gredl ns

O. Good geometric alignment cemrnens'ur-ete with design speed.

1. our-vl ..." near a1l.9nment, some Interference caused by 1"1gh t tl.lr ns.

2. Sad I<'JnKsIn road, turnout bays to avoid right turners.

3. Severa! cur-vea at sub ...standard design speeds, poor sight

distance, bad kinks and tendency for motorists to cut cor-ner-s.

. .
6. Accl derlt Record,___
Taking average annual accident record, deter-mlne average equivalent accident

number (SAN) over al l the intersections and In-blocks In section considered.

To determine the EAN accidents hav~~to be weighted In the following way:

Fatal ,accidents x 1O.~serious injury x 5, minor injury x 2, no Injury x 1.

I·
O. EAN of 0 .. 2

1. EAN of 3-5

2. EAI\I of 6-6

3. I:?'..AN of 9-12

4. EAN of 13..17

5. EAN of 18-25

6. EAN of 25-39

7. EAN of 40 or more

7. _Eubllc Transport R!:lting



I

3-4 Standing water in channe l extending mor-e thCjt'1SOOmm out
I • t' J.".I

from the edge of carri ageway s~me time after {'arn has ceased,

3. Pedestrian Facilities, ... __,___

Grading

o' Paved sidewalk, allowance been made for pedestrians at
intersecti ens,

1. Slc:lelwall< ln poor cortdltlcn, no pedestrian crossings at
intersectl ons. .

2. No allowance made for pedestr'! ans.

4. .I.!:.c2fflc Loadl !"lCl

In order to aid eve luatlon the traffic I,.:>adlngcan be divided Into three

eate'gori'es each worth about 6 points.'.

1. Peel< Hour Volume/Capacity

2. Off ...peal< HO~lr Volume/Capacity

'.
3. Intersection Rating

Gr:,dlng (Total)

0-3 peal~ hour velumea less than capacity, Intersections clear
each cycle.

4-7 Peal< hour- vclurnea at capacity but t:lelow capacity throl.lghout

most of the dey, Intersections flow freely.

Peak hour volumes at capacity, off peal< volumes less than

eapaclty, Intersections stlckrlig slightly wl th r1ght turners etc,. '

Off peak volumes Ml!lrlng capi!lclty, Il"Itersect!ot1S regwlarly

not clearing due to turhlns movements blocking, public

tr~nsport problems etc. PI!II'klt1g impeding flow.



Determi na tIon of Wei ghti ngs

In order that schemes may be ranked on a common basis, below are

recornrri~hded standards upon which lndlvl dual road elements may be

ranked.

A. E.xlstlns Major Road

Grading

0...1 Reconstructed or resurfaced wi th premix car-pet

wlthln last four to' five years.

2-3 Generall~ In g(~odccndl tl cn with good r-Idebl l lt y,

No surface distress evident.

4-5 AVerage surface cerrdltlons , with possibly some
patching neceasar-y,

6'... '{I General dleter'lo,\;:ltion QTsl~rface 'dl th regular
patching r'(~qulred.

8...,9 1=>001" st.lrface r-equl 1"'1n9 to be re$urf~ced,
'I

1 () 0&1"'1"'1 flglllW~y In very poor condl t] orl' requl 1"'1ng
lmmlnent r-eccns tr-uctlcn,

Grading

o Oarrlageway profile I:Ind drainage dealing adequa te ly
wl th surface water during t'aln.

1 ...2 No water running In the channe ls more than SOD mrn from

the edge of oa--rl.ageway while rain Is failing, nor- any

standing water (~xtendlr,g more than 5001"111"11out f~om the

edge of carl"la91~way soon after rain has ceased,



2. Pr'aW up'a short list ot schemes in, r-elatlon to f.N1c:lnCeavailable.
, • &. ~

3. ,Carry out cost/benefi t ane lys l s on short list of schemes.

4. If cost/benefit calculations indicate a financial return above a

stated level, then scheme moves into firm programme.

S. If schema has poor cost/benefit return then it should be re-appraised

to see if pr-opoaa l beinq considered is of too high standar-d,

It should be noted that the C "jenef!t Q alys ls does not reveal absolute

financial benefits but compar-es benefits In r-e latlcn to the cornpetl nq schemes.

r



III

PROJECT PRIORITY ALL.OcATION

This Is a relatj.vely simple rne thod Whereby different highway projects, on an
overall programme, may be allocated a priority thus eliminating as far as
possible subjective assessment.

To assess schemes r-e adl ly, takint~ into account the majority of aspects which
both promote and comprise highway improvements, a sUfficiency rating sche-
dule Is cornp.le ted giving an overall rating for each scheme. This then l:!! lows
It to be ranked with other schemes from all over the Metropolitan area although
they may di'ffer in their concept.

The process entails SJrading of improvements Ly using a system of marking each
itemised element of exl.sUng condl tl ons and pr-oposed design. Each element is
allocated a weighting factor ln accor-dance with its merit compared with other
elements~ Draft ranking. sheets are attached as i\nnexure A for the two cases
of an lmpr-overnent to an Gxistlng highway and a completely new highway. The
procedure Is to ring the corresponding number In accordance wi th each Itern
'marked; :-rha summation of all items then gives a tscol~et for the pr-oject based. ,
on a highway ne·eds principle.

After Olssessing all schemes In the programme, ,a final table can be pr-ep ar-e d of
relative project priority. The schemes can then be carried out in descending,
order urtll the budget allocation Is reached. However, at this stage no
flnMclal asses:;ment has been taken lnto account except l ndlr-eot ly wher-e I t is
reflected In the welghtlngs given in the rankings.

A fUll cost/benefit analysis on eLieh scheme would be complex and tirne consuming
and In view of the approximate construction costs that may only bE) available, to,
determine financial benefits In any greet detail Would be unnueceaser-y, It Is
consldereci., nevertheless, that some form of cost/benefit exercise should be
imposed in order to confirm that projects undertaken represent a fair financial
return to the community. A 51 np llf led analysis is therefore carried out,
taking into account travel costs only, on the schemes that, from the r ankl r,,::
·(Cl~lel come 'II thin the annual budget.

The operational stages of a project priority exercise are tlierefore:

1. Rank schemes in order 0;' priority on a hlgliway needs basis and
'': ""':'~"~,·proposed desi 9n.
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Information RequIred for Cost/Benefit Analysl.s, ,
.• t'

, ,

Length of Improvement L&L o From design and eXisting

Deduced from 1~6S/65
network and 1976 counts

Sase year annual flow

Growth .factor

Assessed flow

g dl tto

Inoreased width

q

w/(w-a)

fJ.w

Base year flow X growth factor

F'rom designEffective width

dt tto

Sase year speed Deduced from 1965 network or
1976 measurements

Change In flow

Change In speed

Assessed speed

[\q

/1.v
V

Formulae

Formut ae Cd base year speed

the change in speed is related to the change In flow and may be found from the

. following formulae, Please note that factors .shoul d be app l l ed \0 convert from

imperial to metric unl ts.. ~

.£hangel In Speed/Change In Flow (Existing Roads)

central Urban D.v , -6... 9 _,
3(w-a}

,

Faster Urban fjv. ... - fjg
4(w-aj

~ural ~v ~ - L19
6w

"tew Roads

c~ntral Urban \I ... 31 _ q '" 430.
3(w-l':\) or' 24 m/hr whichever Is less

F'Mte)r Urban v ... 42 ....9...± 1000 or 35 til/hI"
• 4(W-6)

II 11 II

RUral (511191ec./ways) v ;.or; f 54 ... 9 '" 1400 or 4S m/hr. 6w II 11 11

Dual carrlegeweys Average speed assumed to be ll6 m/h



, ~..'
• (1' ·f!:·',

.cos't/E3enefit Arlalysls

Simplified procedure taking into account travel costs only.

cc!')struction Oosts ....-,..... ,.____

A$ estimate.

Financl1'l1 Benefl ts

OlTferenr.e In cost of Jour-ney on prr.'lposed highway Improvement and co st

of Journey on exLsting highway (I. e. Do nothing situation)

Basically annual travel costs i;lrel

Annual flow x JourMY costs per vehicle per krn x length of Improved highway

and Jour'bey coats ar-e made up o·r the vehicle operating costs plus value or

road users time.

Vehicle operatln!:l ces ts vary with s;peed end may be obtained fr-orn tables

produced by National 'Institute for Transport and Road Research.

Road user-s time also Varies with speed and rnay be represented by

LeQgth of lmaroved..b.l.sbwai'
average speed of vehl cll~s

oosts per krn may therefore be represented by

o
average speed of vehl cles

Where C Is' the value or road users time In rand per heur-,

A realistic figure will have to be assigned for C but accuracy ts not'

necessarily essential tiS the serne value will bo taken for all schemes.

The most Ll!aeful cost/benefit analysis Is where the Internal Rate of Re turn
1$ 'found Which In effect gives ell Interest rate for the erncun] of money Invested •

•
An !lccurate essessment r$C)ulres thl) fInancial benefits to be calculate d for ever

year- of expected life of the Improvement which for this purpose may be taken

as 20 Yeers, However, In view or the simplified appr'oach being tal<en, It will

only bel necessQry to determine the benefl t~ every five year-s ~nd Interpolate
for the inter'vening yeers •

•,,,,(..,i~,,:!=I:r;l'\,n~.$~~t;ld~r:.9.fQrr1'l.!5aUeC':hed for c;!llculatlng benefl ts,
0;..
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A nnexurc A. (eootd.;

NEW MAJOR HOAD,
• •. • ~I'

, ,

Element :Weighting Good Poor
.......

Traffic loading 30 30 ~') 28 27 26 25 2·1 23 22 21
20 19 18 It-· 16 15 14 13 12 11

-:;.. 10 9 8 7 '6 5 4 3 2 1 0
" Relie,r to adjoining 20 20 ,19 18 17 16 15 14 13 12 11
Roules

10 9 8 7 6 5 4 3 2 1 0
Ai d to pUblic ttan~port 12, 12 11 10 9 8' ·7 6 5 4 3 2 1 0
Ease ot maintanee 8 7 '" 5 1 3 2 1 00

Accidcnyexf{eclion 10 9 8 '7 6 5 4 3 2 1 0
AvailaLiHt), of land •10 9 '8 '7 6 .5 .~ 3 2 1 0
Time benefit is aehlevsd .

4, '10 9 8 'I 6. 5 3 2 1 0

Not e : Special factors appcmaining to par~icular
• schemes mtiy supersede! above nnal)'sis

"

..
.. ,.

t

Overall rating ..---- .......... ----..: ../100.-

\.0:..

"
•.... I

'.

", .

r

'k



I~IPHO\'DIE:\T TO EXISTl~G ~I.-\JOR !lOAD

S Cl 1F ~t E __ ~_ _~ .. _~ .. - .. :.- ----- .. - _k_W_ •••• ••• ---- ••- .. - .. -

, . :.~
. ,r' cpriare figure andA. Existins ~Ii\inr Ilr'\~d - , (Ilfng apI- tota I)

Rating
Weighting Poor Good

L Pa vcment Condition 10 io 9 8, 7 6 £) 4- 3 2 1 0
.-'.

'2. Surface Water Jrainage 4 ,i 3 2 1 9'
3. Pedestraln Facjlitie~ 2 ..... _...:. 2 1 0

, .
4. Tramc 18 6 S' 4 .3 2 . 1 " 0
_.

6 5 4 3 2 1 0.. :---,

6 5 4, 3 2 1 0

5. Geometric Alignment . 3 3 '.2. r 0

'.6. Ac~idenl Heccrd ~1 7 6 5 4 3 2 1 O·.~.
. 7. Public Transporl Rating 6 6 5 4 3 2 1 0

, .

Exlsting ~Iajor Road rating - ~.'50
. .. . '

Weighting Good------------------------------~~~----~---Element ... Poor

,1. Level of Service 18 6 5 -l 3 2 1 Q.
6 5 4- 3 2 1 0. 6 5 -l 3 2 1 0

87 65 4 32 1 o·
6 5.4 3 2 ItO

~ 3' 2 1 b
4 3 ,2 1 0
2. I· .0
4 3 . ·2 1 0"
~ 3 2 1 0

..

",
2. Public Transport ~'Ieasures .

3. Accident Expeciatlcn .

4. Pedestra in Facilities

5. ~elief to adjoilling toute-;-'-

6. 'Ea~e or mainlance

7. AvO,ilabilflY of Land

8. Time l3~netit is achieved

8
.'. 6 .., .
4
4
2·
4

4

.-.

Imprcvcd ~!ajor Road lOlling .:.':' ../50

Noi,e : S'pccial Iactcrs npperla inill~ 10 Pilrticular s~hutucs may
. supersede n~o\'c analysis. ,

t ,f ;~

Overall Halin~ :2__(::: /100
. ". -

I •. 1.;'" ,'''''''t, I IV" • I



I

2-3 Single-. carriageway - light traffic - ~o,aiternatlve
route on whl ch to devl a te traffi c.

4-5 Single carr! ageway - able to close half r-oad and
allow one-way traffic on other half.

6-7 DUi;llcarriageway - heavy traff(c - e los ur-e of one
carriageway for maintenance and u!;"ing the other
half for two-way traffic would ceus aome congestion,

8. Dual carriageway - closure of one carriageway for
mal ntenance and using the other for two-way traffi c
would not cause ~ny congestion or;

wher-u the whole road (el ther- S1ingle of" double carri ageway),
can be closed for maintenance pur-po.ses , the traffic being
deviated via an alternative route.

5, }.ccident Expec~

'A new route can be assumed to have been desi gned to correct safety standards,
and traffic will use this route instead of an e>, ng alternative which due to
possible inferior safety standards should hav • reduction of accidents.

Grading
':

o If new route serves a newl y developed area and wl II not
r-ell eve existing roads.

1·...2 New r-oute relieves reasonably well desigrled alternative
routes which are becoming congested.

3_L~ New route relieves conge s ted single lane roads.

5-6 New route relieves congested alternative ones with sever-e I
priority Iunctl ons ,

7-8 New r-oute relieves use of mirior roads not intended for
through tram c.

9-10 New route relieves use of minor roads in a residential area.

Th~ grading will also have to take account of the amount of relief to alternative
routes and if they contain congested intersections wl th poor accident records.



1 • Likely to become a Park and Ride route only.

2. Improved passenger comfort.

Improved bus accessabi IHy.3.

4'15.
6.

Improve bus speeds and regularity both on overall bus route and other
roads.

7'j8.
9.

Improves bus speeds and regulari ty both on overall bus route and other
roads for many year-s,

10. Provision of substantial bus priorities other: than bus lanes.

Provision of peak hour bus lane.11.

12. Provision of permanent bus lane.. '

As an al ter-na.tf ve analysis or i'n conjunctl on with the above the grat:llrlg can be
found in relation to the predicted bus volumes.

~
2 Low bus volumes predicted

3

4

5 . Medl urn bus vb'lurnes pr-edl cted
, ,

6

7,

8 High bus volumes predicted

9

4. Ease of Maintenance

Grading

0-1 Single carriageway ... heavy industrial tNlffic ... no alternative route
. on which to devl a te traffic.



Assess ultimate benefi t to be derived compared wl th beriefl t ave itab le
immediately the improvement is completed. The score therefore to
reflect period of time to elapse before maximum benefit is gained.. .

New Major Road

1. TraffIc Loading

Traffi c Loading is taken as:-

.. projected Volume Duri'ng peak Hour
Theoretical capacity (Expressed as a percentage)

Projected volumnes to be obtained from traffic assignment where possible
otherwise by estimation. Theoretical capaclty calculated from the Hishway
Capaci ty Manual '(HR[3 specl al Report 87).

§radln[;l Tr affi c L.oadi n~ ,@,rading Traffi c Loadins
% %

0 0 16 51-53.
1 1....3 17 54....56
2 4....0 18 57-60
3 7-10 19 61-63
4 11-13 20 64....66
5 14"16 21 67-70
6 17-20 22 71-73
7 21-23 23 74-76
8 24-20 24 . 77-80
9 27-30 25 81-83

10 31-33 26 84-86
11 34-36 27 87-90
)2 37-40 28 91-9.3
13 41-43 29 94-96
14 44-46 30 97-100
15 4'7-50



I

A higher score may be given them amount of relief indicated if major intersections. ,
in the vi clnlty wi 11berie fl t from reduced t:~ngesti on.

6. Ease of Maintenance

Grading

o. Single car r-Iageway - no al ternative route on whi ch to
deviate traffic.

1. Single carr; ageway - able to close half road and allow, .
one-way traffic. on other half.

Dual car-r-lageway - heavy traffi c - closure of one car-r-lageway
for mal ntenance and usi ng the other ha If for two-way traiii c
would cause some conqe s tlon,

2. Dual cer-r-Iageway - closure of one carri ageway for maintenance
. and Using the other for two-way traffic'would not cause anY
congestion or;

wherl:; the whole road (either single or double carriageway)
can be closed for maintenance purposes.

7. Av.ailability of Land

Grading

o. Mining or G()vernment lanr'

1. E><propriati<)h r-equlr-e.d, hOlt:.mg or bui Idings to be demolished.

2. E><propriii\tlon required, no major s tr-uctur-e l de~,olitlon necessary.

3. Serviudes already obtained, final tr'ansfer not yet taken.

4. Ground available, no expropriation or negotiation necessary.

8. Time Benefit is Achieved Weighting 0-4



6. Good alignm'ent, grade sep ur a tlon , obvious improvements in
safety features, access limi ted.

4. pedestrian Facilities

Grading

O. No provision made for pedestrians •

. 1. Sidewalk r-e layed or smoothened - no noticeable improvement
to pede str-Ian facl Iiti es. ,

Sidewall< rebuilt or in good condition. Some allowance for
pedestrians at lnter-sectl ons •

. 3. Widened and improved sidewalks, no obvious pedestrian/
motor-ls t ccnfll ct points.

4. Wide, uncongested and even sidewalk> !irane s ep ar-atl on~
01" speolal pede str lan considerations at intersections •

.5. t Relief to Adjoining Roads
"
t

'This may be found by reaSSigning traffic movements by meansofsophisticated
computer- programs from existing trenic network assignment. If this is not
pcaalbre then subjective opinion based' on extensive local knowledge of the
arei:l wi II be necessary.

Gr'adlng

O.

1-

2: "

3.

4.

No relief to aojoining roads.

o - 10% relief to adjoining roads.

11 ....15% relief to adjoining roads.

16 ... 20% relief to adjoining r-oads,

Over :20'}, r-ell erto adjoining roads.



APPENDlXE

popldation and Ratios

•,



Category 11 12 13 14 15

Town Welghl{w) Score (n) In,nxw Scord (n) In.nxw Score{n) In,nxw Scorn(n) In.l\xw Score(n) In.nxw,-_ -
~J2L_ 0.0667 1.0000 0.0000 3.0000 0.0733 1.0000 0.0000 1.0000 0.0000 ___tggQO 0.0000---"'-
~ 0.1120 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1,0000 0.0000.._._

Dobs. ___fl:0216 3.0000 0.0237 3.0000 0.0~37 1.0000 0.0000 3.0000 _~0237 3.0000 0.0237

Jhb. 0.3461 1.7232 0.1867 1.2296 _ 0.0711 ~63G 1-' 0.081.1.. 0.9924 ·0.0026 0,9924 ·0.0026--- _-----
!~~:_.-0,0377 0,3300 .o,Om. r-l:P-qoo __Q&414 _1&.9.00 0,0414 0.1400 ·0,0741 1.0000 0,0000--_.,._..,_
Flo, 0,0667 0,3300 ·0,0739 . 1.0000= _..Q&QQ£_ _l!~00 0,0733 0.3300 .0,0732. 1.0000 0.0000~- -,."".-....-

Sa. 0,0437 -19.900 _0,~8~0~ ___Q;~~ _.:o&'~4_ ... 3.0000 0.040O_ 0.3300 ·0,0484 1,0000 0,0860
-" oOOC"___"

S(,). 0.3049 0.3300 ,0,3300 3.0000 0,3350 0,3300 ·0,3360 3.0000 0,3350 0.3300 ·0,3300-
Sum ·0.1663 0,4966 ·0,0942 0.1695 .0.2319

.!.e.. 0,8553 1,6431 O.g10'j 1.1720 0,7930-



Calegory 6 7 8 9 10 -_.
rown Weluhl(w) Searo (n) In,nxw Score(") In,nxw Score(n) In,nxw Seom(o) In,nxw Scora (n) 1r.,I\XW""""'--

Alex, 0.0667 0,1400 ·0.1311 ....J.:OOOO 0.0000 3,0000 0.0733 0,3300 .0,0739 7,OQQQ..r-Jl.:.t.298--_. ..a~

!?!2L.. _.Q:.11@. _ 0.3~.QQ.._ ·0.1242 ~...1:.0000 0,1230 1.0000 0,0000 . 1,0000 0,0000 -1:0000 r-J!,1230.
Dobs, 0,0216 1,0000 0,0000 3,0000 0,0237 3,0000 0,0237 3,0000 0,0237 0,3300_ _:Q,0239_....___..... ... -"iO!'" .~ ~,

~ 0,3467 0,2865 . ·0,4334 3,4815 . 0.4325 0,9924 ....:g,Q026~ _g~1405 O,2~ 3,2810 _Q~-...___

Ra, 0,0317 1,0000 0.0000 3,0000 0.0414 .--M0OO ~414. 0,3300 ...:.Q:.~~ _!QP..QQ.. ~&111..~.
Ra. o.oS67 0,3300 .om3S 1.0000 0.0000 1,0000 0.0000 0.3300 .0.0739 3,0000 0.0733...~- .......,_-- ~- --......- - _ .. .....__....,.,__

§!__ __ O,0~37 0.3300 ·0,0484 3,0000 ~ 3.0000 0.0480 0,3300 ,0,0484 3.0000 0.0480...~..,....
So. 0,3049 0.3300 .0.3380 0,3300 .O,SMO 3.0000 0.3360 0.3300 ·0.33GO 3.0000 0,3360-Sum 1.0000 .1.1491 (\,3307 0,51e8 .0,2886 1,1364- -
ClXp 1,9333 0.3169 1,3919 1.6799 O,74P3 3.111;4



.0,699~

~s_um__ -+__1_,OO.OO~· ~~-+ __.0_,79_28~ +-_0_,53_35~ ~~9~1'1 -+_~~,~15_49~· -+__~._B2_67~{i
2:/183 0,4526 1.7048 1,8369 0,85$5oxp

Category 2 3 4
Itown Weight (1'1) (;Cot0 (n). In,n)(w SCOre (n) In,n)(w Score(11) In.11)(w Seora (0) In.nx..!'tScoro,(") III"i XW

Alex. JOSS7 0.3300 ·0,0739 _~1:9.Q.QQ._J.~9m.._ 3.0000 0,0733~t ·omt ~lL_:.O,07.fl!
D.JJp!-- _.D,1110"-l-_;;;.O.1.;..;.40.;..;;0-1_..;;.O~,22;;.;.O~23.000g~_~ .-.£:~3S!.Q ~1t 0,3300 -0.:.1242 1,0000 0,000,2.

QObs:-._. 0.02,16 0,3300 -0.0239~. _:.Q.:.91~t ,-1Q.02.Q., __Q:.OOQP~'_~:9.Q,OJ!.._W~9L,_~:.~ _~.9;.0237
IJ;;h;;;;.b'__ 1 0'~1!L.,......;;Q;.;.;.70;;;.B1;"1_...;·0.;,.;..11;.;;;97""f~ ·O.qQg2..__!1lli~ ~,097Q.. _0.5730 .....:.0,1~_ 0.60Q.~~_:0,0770~
I:..;R:;:_o,_~I __ l:.Qill..~~OO ·0.0416 3.0000 0,0414 3.00DO~_ll.:Q.11t '1.00012,_.91l000 .....1:.1400 -:0.0741,

Roo__ 9.OG6L _.E.QQQ. '_' 0,0733 _J,000Q._ 0.0733 ,...1&000 _Q,:.~ 0.3300 ." .• Q,Ont _~,9~ _:Q,Q7~~~

Sa. . 0.0437........Q!3.9.Q.._;Q:04B4 0.1.100 •.. o.oast. 3,0000 0.0480 ..Q:.~2JL.....:.O.04B4.. _J:QQ.Q.tL-£:Q4aO
So, 0,3049 0,3300 ·0,3380 3.0000 0,3350 7.0000 0,5933 3.0000 0.3360 0.1400

0A376



APPENDrx..n.
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well being continuity of funding

2 1 o 1 2

continuity of funding cost effec.1tive

2 o 1 2 J

improve e){isting faoility well being

2 o 1 .....-l--~2 _ _j

cost effective provide P.T. to poor area

oontinuit:y of funding improVe existing faoility

l, 2__ ~ 1 __ ~ O.__ ~_ 1 2



well being corrti.nufty of funding

2 1 o 1 2

continuity of funding cost effective

2 1 o 1 2

improve existing facility well bei11g

l 2 o 1 2

cost effective provide P.~. to poor area

2 1 o 1 2

continui ty of ftlhding improve existing facility

1 o 1 2.J



well being environmental impact

1 o 1
,___.,I. __ 2~

environmental i:n\paot provide P.T. to poor area

_l ~ O__ __l l__ ~ 2

improve existing faoility cost effeotive

2 1 o 2

provide l? T. to poor al~ea well. being

I-...._?_" __ ~,..l.. __ 1__ l- __O,_j, 1_,._j_.__ 2_--J

improve existing facility envj.ronment.al impaot

l 2 ~_1 __ ~ __ O__ ~,~1 __ L__:_~



I

'Well being cost effective

L 2----~-----~-----~--~1 o 1

enviromue.ntal impact continuity of fUnding

2 1 o 1 .L.~2-.....lJ

provide P.T. to poor areas improve e:x:is·l:.ing,facility
L__!_. __ ~ __ l ~ O__ ~_ 1

cost effe,ctive envi:t'onmental impact.
~ 2 ~ 1 ~~ O ~ l. __ ~ 2____j

continui'ty of funding provide P.T. to poor areas
L 2 ~ 1 J_ ()-__ ~~ 1 ~ 2__~



~d Questionnaire



projects are built to recogniseCl stanClarCls
1 2 ,3 4 5 (5 7 8 9 10
I I I I I

reinstatement of oris 1.nal condition of. area after construction
1 2 '3 ,4 5 6 1 8 9 10
I I I I I

environ:mental impact.
1 2 '3 4 5 6 7 8 9 10
I I I I ! I

direct access between home and work
,

1 2 3 .4 5 '6 7 8 9
. 10

L-..L I f I

adequate precautions taken during construction
1 '2 i:3 ..4 5 .6 ·7 8 9 10
I ( I I I I

,P:I;'otectionof historical buildings
1 2 3 4 5 6 7 8 9 10
L..J I I t J

'PE. "ians al;'eseparatea from traffic
{l 2 '3 4 5 6 7 8 9 10'

I' I

the safety aspects of a project
1 .2 ~3 14 5 6 7 8 .9 10
L_..L.I'" I I



social upliftment of needy areas
1 2 3 4 5 6 7 8 9 10

I

pavements are provided
"1 .2 3 ,;4 5 6 ,7 -L8 9 .10

I ! ! I ! I ! (

pUblic opinion of a project
1 2 3 4 5 6 7 8 9 10
L_j !' I !

preservation of recreation facilities
1 2 .3 .4 5 6 7 8 9 " 10
I I t I I' f' I .

promotion of road projects
1 .2 -3 .4 ,5 6 7 8 9, 10
L I t' ! I I I

all local authorities get something
1 ,2 a ,4 :) 6 7 8 9 10
I I ! .....J_! I I

promotion of industrial areas
1 2 3 .4 5 6 7 S 9 10
I I ! I I

effect on residential areas

C. 2 ,3 ... 5 6 7 ,8 9 10
I I J. I I'

t



E.CQNQMIC

Cost of stand alone project.

Increase in capacity of Facility.

Method.
The capitaJ cost is divided by the increase in oapacity.
When this was been done for all the projeots the ratios

. are normalised between the rallge of 0 to lO.



SQC:tAL

Which income group does the facility serve in terms of the regional
LU'I'SPr..AN?

J••

2.

:3.

high income
medium income
low inoome

How does the faoility serve public transport
1. public transport facility
2.

3.

dedicated publ.ic transport route
major public transport route
lninor pUblic trunsport r'lute
1"10 significant amounts of public transport
on Jche route.

5.

Allocation
of points

1

3

5

5

4
3

2

1



.E.ark and Ride FaQil.;Lt.~

1. A paved area will be prov:i.ded 2
A paved area will not be provided 0

2. 'rhere will be a guard :2
There will not be a guard 0

3. There will be oovet'ed parJdng 2
There wilJ. not be covered parking 0

4. The faoility will be fenced :2
The faoility will not be fenoed 0

5. The faoility will be visible fro~ n main a
road
rr'he fac:i.lity will not be visible from a 0
mail').road

r



Public Transport Faoilit~

A hard stand for passengers will be provided
A hard stand for passengers wil.l not be

provided

2. Shelters will be pt.-ovided
Shelters will not be provided

3. safety rails will be provided
Safety rails will not be provided

4. ~oilets will be provided
Toilets will not be provided

5. Accessibility will be improved
Accessibility wil1.not be improved

2

o

2

o

2
o

2

o

o



PROBLEMSOLUTION

1. Alignment/visibility will be improved 2
Alignment/visibility cannot be improved 1
Alignmellt/visibility will not be improved 0

2. Cel'ltral :I.sland will be provided/is provided 2
Central island cannot; be prc)vided 1
Central island will not be provided 0

3, A hard pedestrian path will be provided :2

A pedestrian path should not be provided 2
(major art,er.Lal)

A pedestrian path will be graded 1
A hard pedestrian path will not be provided 0

4. :A tarred road surface will be prov.i.ded 2
'rhe road will be l'eoonstruoted 1
The existing road surfaoe will l:emain 0

5. No parking will be allowed on oa:r.riageway 2
Somep~trking will be allowed on cal~riageway 1
P~rldng will be allowed on oarriageway 0

•.



Park and Ride Facility

There is a paved area for cars
There a.re 110 paved azaas for cars

2. There is a guard
There is not a guard

There is covered parking
There is no covered parking

4. The facility is fenced
The facility is not fenced

5. The faoility is visible from a main road
The facility is not vis:i.blefrom a main road

o
2

o
2

o
2

o
2

o
2



I

public Ttansport Facilit~

1. ~here is a hard stand for passengers
There is no hard stano.for passengers

o
2

2. There are shelters
~here are no shelters

o
2

3. There are safety rails
~here are no safety rails

4. ~here are toilets
There are no toilets

5. AccessibiHty to the facility is good
Accessibility to the facility is bad

o
2

o
2

o
2



I

PROBLEM SEVERITY

g),;:,ivateTransport Facilitx:

~. The alignment is good
The alignment is bad

2. There is a center island
There is no center island

There is a pedestrian walkway
There is no pedestrian 'l'/alkwaY

4. The road surface is good
The road surface is ):lad
There is no road surface

5. There are stormwater drains
There are 1'10 stormwater clrains

6. The faoility;
Ooes not exist

Is at capacity
Is .8 of capacity
IS .7 of oapaoity
IS .6 of capaoity
IS und~~ .5 of capaoity

Allocation
of points

o
1

o
1

o
1

o
1

2

o
1

4
4

3

2

1

o
.ximum oapacity shoulcl):ls3000 persons, 200 taxis or 50 ):luses

lane I clurin9'peaJ~ hour



ENVIRONMENTAL

1. A community will not be severed
A community will be severed hut

additional link will be provided
A cot\munity will be severed

2. Air pollution will decreaSe
1>.il:'pollution will remain the same
Air pollution will increase

3. Noise pollution will decrease
Noise pollution win remain the same
Noise pOllution will increase

4. Traffic will be attracted to new facility
Traffic pattel:'nswill remain the same
Tl:'affiowill intrude into residential areas

5. The facility is in keeping with the
environment of the area

The facility is not in keeping with
the env:i.l:'onmentof the al:'ea

.~

.!Ulocation
of points

2

1

o

2

1

o

2

J.

o

2

1
o

2

o



FINANCIAL

J.• Money is oeing spent on construction of the
project at present/ the project did receive
subsidy during this year and money will be
spent on construction during the next
:fLnancial year .

2. Money is being spent on construction of the
project at present and money will os spent
on construction du~ing the next :Ei11ancial
year.

3. Money will be spent during the next finanoial
year although the project is not yet under way.

4. Depending on availability of additional
funding outside the L.A. I this P1:'0:\60t will
proceed during the next financial year.

Allocat
of po Ln

10

7.5

5

2.5



AfPENDIXF

Astl_cssmertt Sheets



Population ratios as at December 1989

Local Authority Population
(to the nearest thousand)

Ratios

Alexandra
Diepmeadow
Dobsouville
J1tb.
Randburg
Roodepoort
Sandton
Soweto

157000
264000
51000

818000
89 000

157000
103000
719000

0.0667
0.1120
0.0216
0.3467
0.0377
0.0667
0.0437
0.3049



A Flnan(llal 1.12
B Envlrcnhlontal 2.62
C Prcb. daverlt\' 1.71
o Frab. solutlon 1.16
E5acl!!1 2,38
F EcoMmlo 1,02

A B C 0 E
Ro 43 Westarn Sus Term. 11.2.0 26,2.0 17,10 11.60 19.04 '10,"0 96,34
Jo 1i2 Long Olst, Taxl 11,20 26,:W 10,26 10.44 23,80 10,20 92.10
Jo 90 Eldorado SusITaxl 'farm, 5,aO 26,20 15,39 10044 23,80 10,20 91.63
Jo 1'i. LOnilslo floG. Av. 8.40 26.20 15,39 8.12 19,04 10.20 87,a5
So 2:l White City 'faxl 2.80 23.68 16.39 10,44 23.80 10,:W 813.21
I1Q1'7 Westlake Phase 1 8.40 26.20 17.10 10,44 11.90 10.20 84.24
Om!1 l'Jeregwanath Bus Term. 8.40 2Ma 9.41 10.44 23.80 10.20 sa.at
Jo 1 a S,W, Bus,way 8.40 20.96 8.60 10.44 23,80 10.20 82.36
Do Z Indinolllzi Taxi 2.80 20.96 is.ea 10.44 23.80 10.20 8UO
Jo 28 Nuord St. BUB Torm. 11,20 20,90 6.13 10.44 23,80 10,:W 111.73
00'1 Jonas 'faxi :!.SO 23.G8 11.97 9,28 23.80 10,20 81.83
Om 7 Immlk Drlvo 8,40 26.20 6.84 9,28 20,23 1(I,l!O 81.16
Om 10 Dubo·Meadowlands Taxi 2.00 24,89 tu.as 8,12 21.42 8.16 80.78
Jo ~O Wostgnto Bus 'rorm, 1'1.20 ~G.20 O,a4 2..32 23.80 10.20 80,5B
flll sa Texl/6us Facility 5,00 26.20 6,13 8,12 23,80 10,20 ?S.OS
Jo 58 soweto Highway 11,20 18.34 11.07 8.12 19.04 10.20 76.01
So 12 Old Petch. flond 11,20 26.20 12.83 'n 10.04 0.00 '/8.66
So 11.2Marlin Texl 2.80 20.96 10.26 23.80 10.20 ?S.4G
So lO KM\O StrQQt 6.60 2,6.20 4.26 •.l.e 23,80 8,16 7M2
So'21 lkwusl TaXI 2,80 la.3,~ 10.28 10.44 23.80 10.20 76,114
11(1 40 W~th~kl! f'h<lsu a 6.40 20,98 13,68 10.44 11,90 10.20 76,51)
,)(, 67 I"'blP'iay BusITaXI 'farm. 11.20 20,96 8.84 2,32 23.80 10.20 75.32
.ltl7 P73"1 a,GO 20,aO '17.10 10.44 j9,04 2,04 76.18
fl" 101 Vlln Wyk Rd, WQst 6,60 zo.se 13.(l8 10,44 14.28 10,20 76.16
Om3 Vlncant 2,80 20.96 13,08 10.44 lM4- 8.16 76.08
Jp 48 Nowtown Bus lorm. 11.20 18.34 3.42 10.44 21.42 10,20 76.02
Jo Anderson street 2.80 20,90 17.10 9,28 14,lW 10.20 74.62
flQ 26 Ontdokkors Road 8.40 2MB 17,10 11.60 14.28 2,04 74,38
Fin 3 f11vorRoa~ G.GO 20.96 1639 11.60 11,90 8,1e 7Ml
,hI B7 Lcnden Road 0040 20,98 17.10 9,28 16.06 1.0:1. 73;42
,)0 89 Mary Fltzg.ld Tuxl 2,80 20.96 11.S7 3.48 23.80 10.20 73.21
1'10 Cordon Rood Phoso2 MD 20.96 13.68 10.44 9.62 10.20 73,20
Ro 8 Mnrp' ~uro Rood 6,aO 20.S6 13.68 1Q,44 11.90 10.20 72.nl
Ao 64 Cc' OrlvQ 5.aO 20.96 13.6S 10.44 11.00 10.20 72.78
Ra 1 RO)lubIJo Rond 5,60 :!O.9B 16,39 10.44 9,62 10,20 72.11
flo 100 H.i'otglotortW.Nlcol Rd. 8.40 20.20 12,83 11,00 11.90 1.02 71.Sli
Ila 43 M~nOnan Road 6.40 20.98 17.10 9.28 9.tl~ 0.12 71.38
11066 I'alrlnnds 2.80 28,20 17.10 11.00 952 4,08 71.30
Jo 82 M2 0.49 20.98 17.10 9.28 14.28 1.02 71.13
Ro tl8 Moro Road 5.60 20,96 13.08 10.44 9,62 10.Z0 70,40
Jo 69 crewnwced Road 5.00 20.96 17.10 11.00 11.00 2,04 69,;<0
Jo 60 Camaro flolld 8.40 18.34 17.10 11.60 1.14 0,12 68.70
Jo 84 AS 0.60 18.34 17.10 11.60 11.90 4.08 68.02
1101 Hoord Rood 5.00 20.96 13,OB 8,12 11,SO 8,16 EJ8.42
Ao 37 J.G.Strljdom Phaso 2 6.60 20,98 13.68 10.44 9.62 8.16 08.36
Ro 102 Potor Road 6.00 26.20 17,10 SM. 7.14 4.0Il 08.24
Ro Ii Humburg Phl)~Q2 [1,60 20.98 10.20 9.28 11.90 10.20 68.20
Jo 13 Wommer I'an Rood 8.40 18.34 13.08 9,28 14,28 4,08 68,06
Ro 32 Jim ~oucha Phoso :\ 6,60 20.90 13.68 10.44 7.14 10,20 68.02
Ro 34 Wlloorood Phasa l! 5.60 20.96 11.12 10.44 9.52 10,20 (;1.84
Rn 26 Ysturhcut Rood 8.40 20.96 6,84 11.60 0.62. 8,16 65.48
Rn 12 Jacoranda Stroot 6.60 26.20 12,83 9.28 9.62 1.02 64.45
flo 1a ",ulld Str.ot MD 13,10 17.10 9.28 9,62 8.16 G2.71l
110 15 I~I 'n Strydom Orlva 0.40 18,34 8.65 6,311 0,62 10.20 131.39
Ro 14 oak /wonllo 8.40 18.34, 10,20 0,96 7.14 10,20 61,30
Ra 6 Hondrlk Wrwoord Drlva 8.40 20,96 11.97 6,96 9.62 2.04 69.86
Rn 42 Protorla Avenue 6.00 20,90 0.0'1 0,12 7,14 10.20 68,00
So KothorlnlGroY$tono Int. 6.60 23.68 3.86 10.44 14.28 1.02 58.71
Ra 0 Pro$ldant I'ocho Orlvo 8.40 13,10 17,10 10.44 7,14 1.02 67.20
Jq J6 A3 8.40 10.48 17.10 11,60 9.62 0.00 57.10
Si Boultlng AVf",Ua 0.00 20.90 6,e4 10,44 7,14 6,12 67.10
.10 39 Club Stroat MO 18.34 16,39 5,00 4.76 2.04 54.73
Sn lith Av~nuQ ~~nriowll 8.40 20,96 5.99 9,28 9.62 0.00 64.15
Jo 32 D,F.Malan Avsnue 8.4(1 20,96 0.00 9,20 4.7~ 2.04 46.44
Jo 81 Jan Smuts Av~nuo 1i.60 18.34 3.42. 0,96 7.14 2M 43.60
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