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The paps.,. desoribes the fomrulation and apptieation
of a Goals Aohievement Methodology to evaLuate
altemative poad tronspo'T"'tation stmtegies., The
method was used to develop an app7'opriate 7'ood
tronsponation development strategy j'07' Manita,
eapitat eity of' the Philippines, in a p7'oje6t
funded in pari by the Wopld Bank.

ABSTRACT:



INTRODUCTION

549.
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Evaluate alternat,ives and recommend an apporpriate
transportation development.. strategy for Metro Manila"

Identify appropriate investment packages for the medium
term (1983-·1992) and high priority investment packages
required before 1987"

Recommend appropriate co-ordination and other institutional
arrangements to assist in the formulation of plans and
programs,

The overall objectives of Part A of the project were defined

Part B2 yet to conunence comprises project preparation for
major new urban road and overpass projects ..

Part A .- Policy and Program Development Studies

Pak···poy & Kneebone Pty .. Ltd .. were engaged as consultants to
the first two parts of this project, viz:

Part Bl - Project Preparation, Institutional Development and
Other Studies

Part A was funded in part by the World Bank and was completed
in May 1983,. Part Bl Commenced in July 1983, funded by the Australian
Development Assistance Bureau and is due for completion in June 1984,

The Metro Manila Urban Transportation Strategy Planning Project
is an inter-agency study in several parts under the direction of the
Metro Manila Transportation Policy Committee comprising the Minister
of 1ransportation and Communications, the Minister of Public Works and
Highways, the Vice-Governor of Metro Manila (representing the Metro
Manila Commission) and the Commander-in-Chief of the Philippine
Constabulary"

This paper describes the basis of development of an Urban
Transportation Strategy Plan for Metropolitan Manila, the capital
city of the Republic of the Philippines"

as:

An integral part of the project was to be the updating,
consolidation and logical synthesis of the many previous studies and
proposals on Metro Manila I s transportation problems ..

It is not intended here to describe the problems or the proposed
solutions to these in Metro Manila; these are described in the various
reports listed in the bibliography. Rather, this paper is directed to
describing the methodology used in Part A of the project, for possible
application in similar projects ..
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During the 19'70' s transport in Metropolitan Manila has been
the subject of literally hundreds of studies covering rail and bus
mass transit, jeepney services, urban road development, transport
terminals, traffic engineering and transport policy issues.. Whilst
a number of urban road and traffic engineering improvements have been
constructed over the decade, there was no overall plan or integrated
transportation development strategy" The purpose of the Part A study
was therefore to synthesise all the diverse, often disparate and
conflicting studies and proposals into a unified strategy understood
and accepted by the key decision·~makers in the concerned agencies.

METHODOLOGY FOR EVALUATION

Transportation planning for Metro Manila reduces itself to a
problem of choice rather than the generation of feasibi1e solutions"
!here are many alternatives from many previous studies. Solutions
abound but problems are pressing, recurring, or worsening whilst
resources - financial and human .- are severely limited"

A variety of techniques are available to assist planners and
decision-makers in making such choices, ranging from an intuitive
approach (which may be appropriate where the best alternative is
easily identifiable) to comprehensive cost-benefit analysis" Cost­
benefit analysis is the most popular and widely accepted technique
for systemati~ and explicit evaluation of alternatives. The literature
on cost-benefit is replete with explanations, rationalisations, and
suggestions about the arithmetic of discounting, the opportunity cost
of capital, the estimation of benefits, the analysis often falls short
in the value judgements that are necessary when advising Governments,
in capturing intangibles and extex:'nalities without dollar values and
when addressing multiple objectives"

Fqr the above reasons a Goals Achievement Method (GAM) was
considered to be more appropriate for a study of this type involving
selection of projects in the context of alternative objectives,
strategies and projects"

For the purpose of this study, therefore, a two-stage evaluation
framework was chosen (as shown in Figure 1) in order to:

(a) Sort out projects into two groups, viz:

An action program - a list of obviously feasible
projects sel~cted in a consistent and systematic
manner"

A feasible set of px:ojects ranked in their order of
importance and worth,

(b) Pt'ovide a workable framework of evaluation Wlder the
following circumstances:
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Not all potential projects are in the same stage of
preparedness.. A few have full-blown cost-benefit
analysis, but many are in the early proposal stage
with some prefeasibility grade appraisal, Hence,
the methodology should be able to compare projects
with dissimilar information value"

While the feasibility per se of a project can be
established, it is no indication of high priority
vis a vis other projects" The chosen methodology
should be able to provide a better gauge of ranking
and optimisation of benefits from a project mix over
a IQ-year horizon"

In reality, not all projects undergo formal appraisal
(in the traditional cost-benefit sort of way) nor
should they always be subjected to one.. Given the
magnitude of the problems and the fluid situation
in Metro Manila, a flexible and dynamic approach
is imperative"

It is not inconceivable to expect a few of the
projects to be an alternative of another (L e .. not
mutually exclusive)"

First Stage Evaluation

The first stage in the two·-stage evaluation aims to identify
a set of projects that could be programmed immediately for implemen­
tation by screening proposals against four criteria (see Figure 2):

Is it do-able?

Is it compatible with existing policies ~nd development
plans?

Is it economically feasible?

Is it important and urgent'?

Each of the criteria used for this stage 1 are described below:

(a) Is it do-able'? This question would assess whether the
project can be done in about 3 years time or less" The
required financing is not excessive as to warrant a major
effort in fund generation" Also, the sponsorship of an
existing agency is not counterbalanced by a major objection
or doubts from another party.. Finally, can it be done
within the current administrative set up?

(b) Compatibility with de facto policies and development plans.
The principal consideration here is that the project fits in
with the existing framework plan for regional development,
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FIG" 2: SIMPLIFIED PROCEDURE FOR STAGE 1 EVALUATION

STRATEGY PLANNING FOR URBAN ROAD SYSTEM DEVELOPMENT AND MANAGEMENT
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Second Stage Evaluation (GAM)

For" Stage 2 evaluation, a Goal Achievement Matrix of the form

554"

n
1: Vj 1,0

j 1

criterion as one measure of objective
j, where one objective may have more
than one criterion (range, say 1 to la)

rWjk '" 1.. 0 for every j

the weight or relative importance of
criterion k in measuring objective j.

where

weight of objective j, where

the aggregate worth or combined point
scores of project 1 towards the
achievement of objectives j ~ 1 to n

was adopted

Vj

ui

Cjk

Wjk

Where

Ui = r.t Vj Wjk Cjk
jk

Where there are some grey areas (since the Plan is broad)
conformance to the various policies listed in support of
the Plan provided a satisfactory tesL

(d) Does the project address an important and urgent issue'?
More than any other criterion, this one gauges the
pressure to implement a particular transport solution
or project. Importance is measured by the leverage or
key role of the project, once completetl, in the realisation
of an overall transport development plan and in opening
future possibilities and new options.. It is equally
important if it locks in a particular strategy and prevents
the consideration of other alternatives, Urgency, on the
other hand, is indicated by an impending problem which
would have high public visibility, and where deterioration
of existing services would be politically intolerable,

(c) Economic viability.. If a detailed feasibility study is
available, then the answer can be secured easily. Short
of a full-scale study, some rough estimates should be
prepared based on a data already on hand such as t.raffic
volume and vehicle operating costs. If one type of
benefit aggregated over 3 years will already amount to
more than the capital cost of a project whose life
exceeds 6 years, then the viability of a project can be
assumed.. Discounting and shadow pricing need not be
resorted to,
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(a) This method will generate "scores" for each project,
thus automatically implying a descending order (from
highest scores to lowest) of priority" A change in
policies and circumstances could be translated into a
different set of weights, thus producing a new ranking ,.
The process can be repeated to determine the sensitivity
of the program to policy changes"

(b) To arrive at a recommended phasing over the IQ-year
planning period, the scoring results can be adjusted by
the application of two constraints:

Funding constraints - the likely availability of
funds over a given period imposes a ceiling which
may necessitate pushing of the next group of high­
scoring projects to the next period,

Interdependence - the sequencing of implementation
where one project must or should precede another
becuase of physical limitation, technical requirements,
or as pre-requisite to success"

Timing linkage of other development projects with
the transport program" For example, the excavation
of roads for utilities should preferably precede the
upgrading or concreting of roads, to-avoid double
costs"

Figure 3 is a flow chart showing the various steps involved
in the evaluation"

OBJECTIVES AND CRITERIA

An explicit treatment of objectives is central to the Goal
Achievement evaluation method used "in this study" Each project must
be rated in terms of its worth against a set of objectives and
corresponding criteria, rather than against other projects"

The national development goals enunciated in the (National
Economic Development Authority) NEDA Plan document (Philippine
Development Plan for 1983-1987) were taken as intrinsic goals, Le"
the long term idealised state" These are:

(a) Sustainable economic growth

(b) More equitable distribution of the fruits of development

(c) Total human development

In practice, the intrinsic goals have to be translated into
operational ter.ms and lower-level measurable objectives and performance
criteria" As a first approximation, a tentative list of transportation
objectives were generated through a consideration of such values as:
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FIG .. 3: FLOW DIAGRAM FOR STAGE 2 EVALUATION
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(~) To Conunuters: Safety
Mobility
Dependability
Cost
Time
Amenity

(b) To Providers: Economy
Flexibility
Efficiency
Equity

(c) To Society: Preservation
Conservation
Accessibility
Development

These broad objectives are directed towards the progressive
development of the urban transportation systems of Metro Manila via:

Provision for the economic, convenient, safe, reliable
and efficient movement of persons and goods.

Provision of an adequate public transportation service
that is accessible and affordable"

Promotion of a more desirable urban environment which
enhances social, physical and economic activities ..

Based on analysis of interactions and similarities of the
objectives, goals and constraints (see Figure 4), nine important
objectives were crystallised (which may also be looked at as primary
strategies of the policy objectives). These are defined in Table A"

The weightings shown in the right hand most column of Table A
against each objective reflect the relative importance for each
objective as perceived by a panel of Inter-Agency Advisors.. To develop
these weightings, a questionnaire was distributed to each Advisor with
a request to indicate the importance of each objective in the urban
transport environment of Metro Manila"

On this questionnaire, a rating of 0 was meant for objective
that 'can be omitted', while a rating of 1 referred to objective that
is 'not important but should be considered'. At the upper end of the
range, a rating of 10 was defined as "If all objectives were eliminated
except one, this one would remain"" Several iterations with controlled
feedbacks were conducted before the weightings shown in Table A were
finally established"

For project evaluation, it is necessary to assess the potential
contribution each project is likely to make towards each of the defined
objectives. This is achieved by assessing the merit of each project
against relevant criteria as listed for each objective ..
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TRANSPORT OBJECTIVES
· Minimize travel time

· Minimize accidents and dama es

• Reduce construction costs

· Red e m intainance costs
· Reduce oper'atin costs

· Maximize user comfort and convenience
• Provi de affordab 1e ub1i c t n
• Encourage a desirable ur'ban pattern

· Reduce exhaust ollution
· Reduce noi se leve 1
• Avoid degradation of historic sites
• Reduce land consumed by transport

• Increase access i bi 1i ty to neighbor'hoods

• H.i h ada tabilit to variable demand
· Reduce con es ti on
· Pr'ovide corn etitive 0

· Meet trans ort demand

LEGEND DEGREE

• STRONG
IZI MODERATE
IZl WEAK
0 NONE

FIG., 4: GOAI.S. OBJECTIVES. CONSTRAINTS MATRIX
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TABLE A: OBJECrIVES AND CRITERIA

'0. Objective CriteriA Wei9ht

1 Minimize Trav.,l Time and Congestion

- Travel time is not productive and time Route directnesS lS
s"ved has A perceivlPd v"lu., to the

" Congestion and delays 45 V
l
-n,5\

road u...,r Ifor both passenger and 900dS
movement) • 000, to door travel time '" Location and desiqn of t",rminal. 10

" function of di.tance, delay. due '0 Effect durin9 construction "cro•• traffic and route conqe.tion ".,
termin.. l and trlln.fer time.

, Reduce Direct f'inancial Co.ts of
Construction, Op"'ration. and Maintenance

.. A lo_r cost Ci9ure in Any item is Acquisition area. cost 01
desirabl.. per .... an other thingll bdng land and compensation W
..quAl Co.. t of conlltruction

I
SO V

2
-16 4\

Ongoing infrastructur",
m/lint.,nance costs Ipavements,
workshops etc. ) ! 10
Operating and "",int"'nance COllts
of vehicles and systems Uabor,
con'n,,"ables. fuel and ov.,rh.,ads l W

3 Promot., Environmental Balance

.. Achievement or maintenance of a Hotor vehicle emi..sionll 10
natural order of things ...hich is Nols., lC'v.,ls and prodmity '0 V)-lO,4\.ustainable and contributory to 900d d"'el1ings W
h"'alth and life Aesthetic quality of conlltruc-

tionl obstruction of vi",ws 10
I " Prot",ction of historic sites

j
30

Through traffic in residential

"r,!;"" 30

• Minimi>;e Accidents • D"""'ge.. and Cltllualtills

- Refers '0 the desirability oC protecting Exposure of pedestrians and
h=an lives and !locietY'1I invelltment ,. property to accident risk '0 V

4
-14 H

properties from unn",c"'''lIary loss Exposure of vehicl.... and
occupant. to accident ri ..k 30

, Haximize Us.. r Comfort "nd Conveni..nce

- A commut",r wants not only safety but Accessibility to PU transport 10
COMfort, reliability, minilll= or .0 Fr",quency of PU se~vic .. 10
transfer ... and other ....eniti"'. to lnak", , Conqestion. aHecting var1"bi-
traveUing gener"Uy pl",asant lity of travel U_ '0

Numb",r of transfer.. betwe..n V5~l)"O'
..",rvice.. 30
PlIsseng.. r loadin']s on PU
vehicles '0
Other criteria such lIS seatin']
comfort. quality of ride. etc. 10

6 Provide Competitive Opportunity

- Refer .. to equalbin'] th.. opportunity Fltres re']ul .. tion ))

to compete ....ong bus jeepney, cars. Prof 1 tabi 1 ity )) , -6 "etc. consi..tent with the mode's internal Re']ulat ion/11cenl;inq of vehicle/ 6

",conomic. and conqestion impact operatorll ))

, Improve Spacial Arranq"'''''''nt of Land Ulle ..

- Change £avoring an urban growth to the Dir..ction of induced development
south and north of ed.tin'] built-up or compatibility with proj..cts .0 V

7
-1O,4\arsal resid..ntial are". nearer to plac"s

land use acces.r;ibilityof ...crkJ including ccwnpatibility with 60

oth",r plans

8 Improve Adaptability to Variable Demand

- Dosire '0' utmost fleJdbility, capacity flout .. fl ..klbllJlY ))

to adjust and lnOdify the tran..port C"'pac1ty flexibility by m"". )) , -6 "syatem in lIccordance ...ith dell\llnd Regulatory flexibility ))
8

, Direct supply of Transportation through
Pr ivate Enterpr i ..e

- Desirability of free enterprise in the I Public sector expenditur" '0 V
9
-S,2\

business of urban trAnsport Incentive.. to privllt'" sector '0
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To assist in this assessment, a worst case (merit score of 0)
and a best case (merit score of 10) situation are described for each
criteria, as shown in Table B.. Midway between the worst and best case,
a neutral or a moderate score of 5 applies"

APPLICATION

It may be argued that application of the Goal Achievement
methodology is very subjective" This may be the case if the assignment
of merit scores is done haphazardly, Le" similar to an election.. On
the other hand, the scoring process can be conducted in a very controlled
manner - where the inter-agency panel of technical experts jointly
assess the performance of every project against objective criteria"
The scores are decided as a group consensus on the basis of information
or evidence available to all, thus relying on firmer ground" Errors
in absolute value are not as important as the consistent judgemental
estimates of locations or relative positions on the criterion dimension

The five-step procedure (shown in Figure 3) lies at the heart
of the Goal Achievement Matrix, and consist of the following:

(a) A merit rating between 0 to 10 is assigned to each of
the 31 criteria taking each project in turn"

(b) For eac~ project, the resultant merit ratings are weighted
~sing the average values derived from an aggregation of
views of Inter·~Agency Officials and then added to give a
single merit (Le" Goal Achievement) index for each
project. The score is then normalised to give an index
of 100.. 0 for the highest ranking project"

(c) projects of similar nature and order of scale are grouped
in the following categories:

Institutional l:'efonns

Enforcement reforms

!raffic management projects

Public transport terminals projects

Rolling stock/equipment projects

Road projects

(d) All hardware-type projects (roads, rolling stock, terminals,
equipment) are then scored against each of the 31 criteria
and then ranked from the highest to lowest merit index,
The software-type projects are then prioritised on the
basis of them needing to fit into and support the projects
in the "hard" categories and to the logic of the transport
development strategies
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TABLE B: GUIDELINES ON MERIT RATING

STRATEGY PLANNING FOR URBAN ROAD SYSTEM DEVELOPMENT AND MANAGEMENT

REMAKKS

Worn Cue (Score''' 1) Ikn CallC (Scorc .. 10) (OI=l:e from prenlll situation
"~ith" the project)

• Average trip length increascd • Average trip length reduced Projects imp.ac! could be eithcr

OZ
significantly significantly positive ncutral or negative

zg Aver.agt \'chick speC'd incre:lsC'd
<~ • A\'e'r3ge "chick spetd rC'duced • -dll-

L.:~ :loignificanlly si(:nificanIJ)'
~..,

i=~ • A\'cra(:c walk diSlance incrc'ascd A\'er.agc \\'.1lk diSl.anee re.luccd '-do-
~u •
>~

signifiC.1ntly significandy

<:.:. Almust ah03)S negatil'c impact;
::::.:.
~< • Signifi(:Int delays cau~cJ during • No dcb} s nused by elll\~lllh: lion Ihus score of 10 .applies for

.~ C<lnSlnl.:tion nt'\llral c:r~e. S for modn.1te.- ;- disruption & 1 for total c:los... re
of luffic

~
.) Acquisition

• Significant .area required (i e • No l.and .acquisition requireS ., Cost ilems arc .ahl':I) s neg.ath'e

mljori£}" of ROW), and 10 the a(~(Implishmcnt of ob-
jcclive Thus score of 10 ap

• High proper£)' 'alucs "d plies 10 minimal COSt incur
r~'no'(' :lI\J J ftlf "C£}' high

• Signific3nl othcr compensation • Minor compcnsation or rcl",Jtinn c~rcnditurn

or re1oc3tion costs COSIS onl}
z
c b) ConSlruClion
;:
<
~ • New construction of strUClUrc • Minor conSlf\lcrion \lurk onl~ .,
~

~ or compar.able high COSI works
C

i
.,

0
-do-

;: • M3jor expenditure or new roll· • No signific3nl expendirurt' <'n
U
~;.:: ing stock and cquipment ncw ronin~ slock or equipnll'nr

=u
~Z <) Maintenancev.<
ZZ
0;.::
U~ • Significant net in"c.ase in m~in • Si~nificanl rt'duetiun in m.ain Oirt'ction of bcncfits could be
... z
0< tcn.ance cost of transport infras· tenance ,,,st of tr3nspOrt on Ihe nepti,"e or positi\'e

v.- truclllre infrastructure side Th~~ a.s~ign scorc of I
~<
v.C for ado'('fse effects, 10 for sig
oz d) Oper.ationsu< nificant benefits and S for

-' neutral impacI
< Significant increased vehicle Significant reduetion in n~h:'
0 • •
z maintenancc COSts due to wear .and e1e maintenance costs, duC' t ....
< tear from incrcased distance, less wear .and Inr and/ot ne'"z
ii: stOpS and starts, etc and/or new technology, lInd.. lechnology, and

• Increased operating surf and • Reduced opeuting staff :in.:!

wages ond wages, and -do-

• Increased expenditu~eon premises, • Reduced expenditure on pre::,":ses,

and other overheads, and and othce O\1:rheads" and

• IncreasC'd expenditure: on fuel, • Reduced expenditure on fue:

oil, tyres due to increase in oil, tyres duc to improvcd ore"
distance or congestion rating conditions
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'IABLE B: GUIDELINES ON MERIT RATING

(CONr'D)

REMARKS

Wont Couc (Score· I)
Rcn c.K (SCOll: • 10) (Oungc from preKnt situation

"with" thc projcct)

0 Signific3nt increOl.Sc in coneen' 0 Significant decrease in concen" Impact could be positive, ne'

ltalion of [Oxie cmissions 10 air, U11ion of toxi( cmissions IQ galivc, or neuual. High posi

"'
air, and livc_benefitS gel 10; neutral

U
effcct is 5; neg:uive impacts

z No tlwdlings likdy 10 be' affce·
< 0 Mu:imum numher 01' dwcllings 0 get 1

..> likdy hI he affe(fetl uy roJd or u.il I('d by ro3d or r<tilnoise
<
~ nOIse
..>
<
>- 0 llns;ghcly stf\lnure or works 0 No SIf\leOHe involved or at· -tlo-

z
"'

or ollstnHtion uf ~ignif;(:lIl1
UJ(li~c ~tru(ture ur ....orks ..... ith

'. e",isti,,!: views no uhstructi\.n of signifiCl.OI
z
0

vie ...'s

'">- Protection of hi\toric sites or No historic sites or sense of
z 0

0

"' neighhorhood seriously prejudked neighborhooJ <tffcCleJ (by demoli· 1£ signifiearu tuffic volume

., non or 1Hess) is divertcd a110 ay from residen

0 ltnduc redunlOn in residenti31
tial streClS, assign SCOT(' of

amenilY from through tr3ffic 0 No residenti3l ;neas affecu:d 10; if inlo residences score

by through traffic of!

~ ReduClion in hnard to pedes· Benefits could be: positive (IO
>-> 0 Increased huard [0 p('destrians 0

z>- or personJ[ property trians or personal property for highest), none (5 for neu
;.;..:w
O~

tral), negative (I for very
- <
t;~

IncrcJ~('d huud to motorists Reduction in hazard to malO'
adveru usc)

<0 0 •
z and pass('ngen riStS and pass('ngers

.. <

• Phys~ical accessibitiry at ori· • Physical accessibility enhanced IntrOduction of project may

gin or d('stination reduced for I significanl number of lead to b~fI~rm~ntof user corn

for USotrs "KB
forI and convenknce (highest
benefits get 10); or a woruning
fjom the present condition

"'
0 t'rcqu('ncy of scrviC(' r('duced • Frequency and capacity of ser (most negau,'e effect get low

u for us('rs vic(' enhanc('d la mect demands en score of I)
z
w
z
w Rdi;llliliry of ~('cvicc reduc('d>- 0 • Reliability of s('cvice inCleued
z [hrough congeslion through priority or other measures
0
u
0
Z
-< • Proponion of passeng('rs need·· • Proportion of passeng('1"S needing
l- ing to tunsfu betw('en SeT" 10 tranSfer bc",,'een services de

'"0 vic('s increased crel.S('d
~

:<
0
u

'" · rass('ngtr loading (persons per • Passcngn loading (persons per

"' vehic'le) standards lowered vehicle) Slandards improv('d,
~

=-
.;

• Deterioration of other passen • ImPIOVemenl in other passenier

ger comfort factors (aece5S, comfort factors

seating, ride ClC,)
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TABLE B: GUIDELINES ON MERIT RATING

(CONT-D)

REMARKS
WOf$t Ca.\C (Score. 1) Best Cue (Score. 10) (OJange from present liNation

"with" the project)

• Increased discriminatory fare • Equitable fare regulation Present situalion faced by
w> rcgubtion affects revenue to uanspOTt opentors could be
>t: operators, tither improved or worsened by-z
t:::> the inuoduction of a project
E~ • Increased discriminator)' regub.· • Equiuble regulation affecting Neutral effect l':eu score of
_c tion affecting cOSts 10 opcutors oper:iIIors costs l~~

O~
<.>c

negubtion eneouuging incrca.~ed Relocation of regulations affecting

'"
• •

monopolies through control of licensing/use of vehicles
liccming/use ofvehiclcs

• Does not lend to reinforo:e N..S • Suongly reinforces N"S gro\\ th Project could rcinforce the Re··

~
growlh of uuih'up area of buih-up area gional Framework Plan (ie. po

Z siti\'e benefits) or the present
I>.ll>.l

trend of uncontrolled uruaniz.t~:;:

~I>.l • Does not assist signifKantly • j'cnds to bring residential and tion (adverse effeclS)

'"Oz in bringing residential and other activity/amenity centers Accessibility of residents toz<
5::: other acti\'it} amenity centers (especially work centers) closer urban sen"ices and amenities

" closer together. and desro)'s together and enhances business could be impro\'ed .....orsen or,.:<
existing business linkages and viabilif)' unaffeCted
\'iabiliry

• Fixed route technology: rerouting • Route of PU tnnspon vehicks are Fixed"guideway systems tcnd to

> or ahemati\'e PU routcs become flexible, ca~ be easily modified be least adaptable to \'ariable
~ extremcly difficult or changed. providing greater demand, Cars and Jeepne)'s are
:lc choice the most flexible mode Assign-z
"< • System's efficiency is seriously • Supply and demand balanced, and ing of scores would therefore<-
~~ impaired b)' wide"changes in npa' capa~~ty easily increased/adjusted follow accordingly
~~

<0 city during operation
00
<~

More flexible regulations of.. • Inflexible regulation of entry, •
routes, and uses of vehicles enay. routes and uses of vehicles

• Increased Public sector invest.. • Avoidance of all but essential If project is fully··funded by
ment in transp6rtuion, and Pu blic sector investment in government with no financialw

transportation, a.nd recovery, it gets a score of 1"'wO vs. this objective. Full private
~"<w • Reduced incentive to Private • Increased incentive to Private funding gets score of 10. Prc-o
>~ sector to operate improved sector to operate: improved services ject which are sclf..Jiquidating;:;:
":~

services with high profit potentials may
also score: high Project could

~~
cithc:r promote private sectorZw be neutral. or hamper its
operation
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(e) A simple ranked list of projects is then prepared after
consideration of the project inter-dependencies, the
relative levels of capital investment required, and
relative ease of implementation"

SENSITIVITY ANALYSIS

It is very possible that the resulting schedule of ranked
projects will not receive unanimity at the initial pass, The Goal
Achievement methodology, however, allows for the systematic factoring
of revised project performances.. The robustness or sensitivity of a
project I s rating can be tested or re-evaluated quite easily.. There
are several ways of conducting the sensitivity analysis, viz:

(a) Change the weights of the objectives or criteria, which
would imply a policy shift or a revised set of strategies.

Cb) Comparison of the ranked list of projects by category
and bench marking between different categories" It may
be easier to accept the results for similar projects (i,e.
within a single category) as being rated consistently,
Between categories, the project scores may justifiably be
questioned" Bench mark projects - one in each category
- could be chosen, and their relative merits subjected
to comparison and evaluation" The ratings of othe:t::
projects on the universal list can then be scaled or
weighted in proportion to the ratings or scores of the
bench mark project of the same category.

(c) Variation of the raw score or ratings, from the best to a
worst case, for the specific criterion in question,

POSTSCRIPTS TO RANKING USING GAM

The evaluation procedure described in this paper was used to
develop a ranked list of projects.. These constitute an inventory of
projects~which could be queued for implementation, depending on funding
availability. After consideration of funds likely to be available, the
output was a ID-year ~ransport Investment Program (as shown in Figure
5) for Metro Manila in the context of a most likely urban development
scenario,

Actual scoring or determination of project performances against
pre-established criteria was conducted at various times by two groups"
The first technical panel was composed of the project team; while the
second consisted of an inter-agency panel of experts, supplemented by
the proj ect team"

Is the goal-achievement methodology valid'? The answer to this
question will depend on the acceptability to the various agencies of
the resulting priorities, and the perceived impartiality of the method"
To the extent that it establishes the ground rules for inter-agency
resource allocation and makes explicit the values underlying public
decisions, and compared with the present rules on establishing
priorities, the GAM-based ranking represents a quantum leap in urban
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transport planning and programming.. The present system of prioriti­
sation is ambiguous, if not highly dependent on p.ersonalities" Aside
from generalised statements (e.,g" priorities for foreign-assisted
projects, energy-saving activities, etc.), there are no explicit
criteria to go by.. Neither is the benefit··cost ratio relied upon,
as evidenced by examination of projects now committed or under

construction"

The scores made by the first panel were subsequently tested
as to sensitivity to changes in objective weights (L e. changes in
policies). The first set of weights gave emphasis to three objectives
(for a total valuation of 64,,0 per cent), viz: minimisation of cost
(27" ° per cent) ,minimisation of travel time and traffic congestion
(22,,0 per cent), and promotion of environmental balance (15.0 per cent),
On the other hand, a second set of weights was more evenly distributed
among the nine transport objectives wherein the above three important
objectives accounted for only 44" 2 per cent in weight" Some of the
conclusions to emerge from this sensitivity analysis are:

(a) Ranking within road projects appear to be more sensitive
than other categories ..

(b) Ranking within other projects (terminals, traffic engin­
eering, transit) were generally unchanged by changes in
objective weights"

(c) Relative priorities between project categories (1st ­
traffic engineering, 2nd - minor terminals, 3rd - roads,
4th - major terminals, 5th ~ transit systems) were
unaffected by the change.

(d) Scores were more spread out in the first than on the
second case, indicating that a more equal valuation of
objectives would tend to reduce differences among projects ..

As mentioned, a second panel of experts were asked to rate the
projects.. It should be noted that the results, particularly on the
road projects, were not directly comparable because of the revised
information inputs" Nevertheless, it is interesting to point out the
following:

(a) The 1st group of evaluators tended to be more conservative
in assessing project scores" Their indices were generally
lower and bunched on a narrower band. (High of 65" 7, low
of 45.9)" The scores that resulted from the 2nd panel
were more dispersed" (high of 72,,3, low of 43"0),,

(b) Both groups came out with the same highest-ranking project
and lowest'-ranking project in the overall list.

(c) Ranking of transit systems, traffic engineering, and
terminals were relatively consistent in both groups of
respondents.. This suggests that if given the same
information, another group could replicate the same
priority ranking ..
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Two issues were raised during the evaluation process" The
first one concerned construction cost as a criterion for the second
objective of minimising financial cost.. Unit construction cost was
chosen as a better measure than total project cost because of the need
for comparability, consistency with other criteria, and to avoid
distortions from project'-splitting ..

The second issue was the decomposition of an objective
into several sub-objectives, is the alleged 'bias· against one type
of project.. The notion that disaggregation would remedy the alleged
bias is premised on the erroneous assumption that deliberate double
counting would compensate" It fails to recognise the fact that other
projects would similarly benefit (or disbenefit). Moreover, the
weights would necessarily have to be reduced in the event of decomposition,
because of the inherent structure of GAM ..

CONCLUSIONS

The GAM-based prioritisation could be further improved through
the following steps:

(a) Development of worth curves by criteria. Studies should
be conducted to quantify the more important distribution
functions of all feasible current and future projects.
The domain of merit scores (O'to 10) can be correlated to
actual or empirical project performance data" For
example, what actual savings in travel time deserve a
rating of 10?

(b) Benchmarking through paired-comparison or use of indiffer­
ence curves. Is a road project with index score of 60 .. 0
equal in priority to a transit project of the same index
score'? At what benchmark scores will the decision'-maker
be indifferent to the alternatives?

(c) Review of criteria .. ,. There are 31 criteria for 9 objectives"
What other criterion should be included? Or deleted from
the list? Or modified?

(d) Manner of evaluation.. will the results be better if the
projects are scored by the panel members in isolation?
This is possible, just as the benefit-cost ratio of a
project from two economists may differ.. The results
reflected in this paper have been generated through a
panel assembled in a room.. One dominant member could
influence the others.. A possible improvement, though a
bit more involved, is via a Delphi·-process arranged in
this fashion:

Rating is done individually but based on common
information and rules"

Combined results of the group are fed back to them
in the next re-evaluation cycle, identifying the
projects with greatest deviation or convergence ..
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Successive ratings until a consensus emerge, with
sane projects deleted in the next cycle of evaluation ..

(e) Dynamic system.. The ranking has been made on the practical
assumption that all the projects are independent of each
other, Le. their cross-impacts through time are omitted
from consideration.. In reality of course, the projects
interact such that completion of one project alters the
state of the system and consequently, the choice of the
next project" To capture this phenomenon, the GAM
should be repeated recursively ..

After the highest-ranking project has been identified,
the performance of other succeeding projects could then
be reassessed on the assumption that the first one had
been completed; the second ranking project would be
identified and another re-evaluation cycle would proceed
on the remaining list, and so on"
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