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Abstract : Performance indicators are importrant to measure the otSput of programs which is

made by road administrator, how far the target have bcen achieved by them or how far the

road users feel, is any improvement on level of road services?

Performance indicators are combined from available road statistic data which are in
quantitative assessment to levei of road services. These indicators will be useful if can ,

described the requirement of public and done rcgularly.
The role of performance indicators could be firnctioned as monitoring, diagrosis,
management, prognosis, effectiveness and efficiencies and comparison which is could be used

by road user, road administrator, transport company, contractor and road material supplier

and other related units.
The performance indicators could be divided in tbree goups of onentation, from economic

sub Jector, provision, road user point of view. By using observation study, it is rccommended

to use five (5) main indicaton : lnternational Roughness Indea Bridge Condition Mark, Net

Present Value, Vehicle Operating Cosg Average Travel Speed values.
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1. INTRODUCTION

Beginning with a question in a road developer scope : 'How to messure performence or
work result from Bina Merga (tndonesian Government Main Road Developer and

Administrator ) in these years ?'. To answer this questioq it is necessary know another

measurement device like the increasing or decreasing oftravel speed average in one route or a

road segmen! rising or less the vehicle operation oost (VOC) or even the IRI value which

describing the road surface condition and other indicators.

Of course this descripion not only needed by Bina l{arga as a main road developer and

administrator but also by road user, public ml$port provider, consultant and road conEactor,

material supplier or even citizen representation in parliament, including another related

institutions.

These indicators can reflection the policy of government road developer and administrator

and also can describe its ability in serve road user community.

For example, in certain road segment in 1997, the time travel was 4 hours, but 3 years later,

the value was become 6 hours. This condition means that the road was experierrce the

decreasing in serving level because the condition getting worse, may be because lack of
maintenance or there was a huge increasing of traffic flow. With these indicators, the road
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administator can handle the problern sooner, or the road user oommunity can reminds them,
is it through a mass media or in another ways.

The purpose ofthis paper is to give input end suggestion various indicators which can be
extracted as main indicators as a measue device to indicate the successful of the road
administator and developer these years, start from economic sub-sector sight point, social
and environmental, or even from provision (road builder) sight point and also from road user
sight point with using of database which already provide in Bina Marga, like IRMS

Qntegrated Road Management System), URMS (Urban Road Management System), KRMS,
BMS, and another managernent systems.

2. PERFORMANCE INDICATORS BENEF'IT

Many countries were starting to rise performance indicators in many things including in road
development to measure effect, resull output and input from road sector activjties.
The using of these performance indicators is to clarifr the relation between factors that are
used to :

. describe objective level which already reached, e.g. average speed in the road is 60
km.4rour

o to identification the problem which probably happen, which can influence the objective
which will be reached or disturb the objective which already reached.

With infoducing this performance indicators to the road user community, the road developer
and adminisrator will be more objective and responsive to the real demand level from that
community, so the focus of their mission are more clearly, more motivated to reach the target,
increasing the work and operation efficiency and effectively to $ve a better product.

3. USE OF PERFORMA}ICE INI}ICATORS

Performance indicators can be seen from their purposes, is it for monitoring, diagnosis,
mamgement, proposis, effectiveness and effrciency, or evetr comparisons.

. Monitoring
to assess the adequacy of government and managerial policies, and the effectiveness or
progxams in achieving their objectives; for the road sub-sector, these might be reduction in
accidents, improving the road network, reducing the cost ofroad travel, etc.

. Dagnosis
to identify critical needs for investment or policy change, by type of investnent or region,
to determine priorities, and to identify key factors influencing pcrformance.

e Management
to provide inputs to managerial decisions such as levels of investnent, maintenance
expenditures and standards, allocation between regions, and where to focus effort on
policies such as road safety.

. Prognosis
to give early warning of undesirable trends and potential futwe problems.
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o Effectiveness andEfficiency
incentive for improvements in the effectiveness and efficiency of organizations or

agencies, and which could be used as a basis of a performance conrad between

government and the entity.

. Comparisons
to enable comparative studies to be made within the subsector, between sub-sectors and

sectors, geographic regions, or other countries.

The use of performance indicators can be seen from their process, like what World Bank

done, which are : strategic planning, performance accounting, forecasting and early warning,
measuring results, marketing and public relations, bench-marking, and quality managemert.

4. USERS OF PERFORMANCE INDICATORS

Who will use these performance indicators ? They are : road users, transport service provider,

road network developer and administrator, policy makers and they supporters.

o RoadUsers
Road users like side-walkers, private and public vehicle need better level of senrice in
transportation, like : safety, comfortable, mobility, easiness, support and envirOnmental

systems.

r TransportationProviders
Transportation providers including their crews as public transport providers have a
concern and interest about the service level of road network and policy effects in
transportation application level.

o RoadProviders
Road providers are consist of the owner and funding resourc€s, road developer and

administrator, road consultant and contractor, including road materials suppliers which

have concern and interest about efficiency, productivity, and effectiveness to firlfill road

users demand.

r Policy Makers
The institutions which make a transporlation policies need to have a concern about the

e{Iicienry of development funding allocation and road management and road using cost

which equipped with regulations and acts like traffic regulations and its deail
explanations in govemment constitution like safety, vehicle load and dimensiorl etc.

From performance indicators users, can be seen the same need, like about transportation

safety which written in acts, govemment regulations, and their application guides. Because of
it, it is necessary to determine which performance indicators that can describe these needs.
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5. KINDS OF PERFOR}IANCE INDICATORS

Kinds ofperformance indicators can be classified based on its perspective or sight poin! such
as subsector persp€ctive, provision, and road users.

What did meant with this perspective sub-seotor is how to sec road sub-sec{or in generally,
including its parameters and its relationships with economics, financial, social, and
environmental sub-sector. So as with road provision perspective which is related with safety,
effrciency, productivity, development and management. From road user perspective,
correlatod with quality of service, mobility, risk, and vehicle operation cos! including fuel
and environmental effect because of emission.

To simplify the understanding of these performance indicators, so they were grouped in
perspective classification, in Table 1,2, and 3 in statistic operation form, including its unit.

6, PRESENTATION OF PERTORMANCE INDICATORS

AJthough performance indicators are groups of statistic data, but not function as yearly road
statistic which is used by road administrator to predict the successfully of road :i.b-sector
management. Performance indicators are more related with effect and perception from road
users and become objectives which want to reached externally by all side, from funding
institution, road administrator and developer, road user, and policy maker
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Table 1. Sub-sector Perspective on Performance

Aspect Performrnce [ndicetor Units Included
in IRIIS

Asset Road length
Structures length
Network density
Network caracitv

Kilometer by road class

Meter by structure qpe
Kilometer / 100 km', km/capita,
Lane-krn/vehicle

IRMS
,Y'

Road User Vehicle Fleet
Motorization
Ownership
Vehicle travel
Passenger travel
Freicht travel

Annual registration
Vehicldcapita
Public, commercial" private
Million vehicle-krr/year
Million passenger-km/year
Million ton-lrm/year

Value Asset replacement value
Fleet replacement value
Asset depreciated value
Fleet depreciated value
Road ffanspoft cost
Road expenditures
Road sub-seaor costs

Rp. trillion
Rp. trillion
Pbrcentage of replacrment value
Percentage of replacement value
Rp. trillion
Rp. trillion
Rp. trillion

Economy Road sub-sector msts
Sustainability in terms ofroad
space per unit ofGDP
Employmenr of labor
Road accident fatalities
Road accident casualties
Energy consumption
Fuel consumption
Emissions

Percentage ofGDP

Lano.km/million rupiah
Number by type
Number
Number
Gigajoules
Liters
Total bv ooe : NOr SOr oartioil*e

Financial Cost recovery
Bonowing
Sub-sector oocnditure

Percentage revenue/expenditure
Percemage of expenditure
Percentace of Government exoenditure IRMS

Structure Ownership structure
Autoaomy ofagencies
Separation ofpowers
Public,/orivac o<oenditure

Policy, management, implementation

GDP = Gross Domestic Product
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Table 2. Provision Perspective on Performance

Table 3. User Perspective on Performance

Aspect Performance Indicetor Units Includcd in
IRMS

Prod&tivity E $.irdinre

Worlis
Usa savings

Prncrvation (Rp. trillion)
Development (Rp. trillioo)
Opcrations (Rp. tnllion)
Kilometcr by works tlpe
Ro. rillion / vear

IRMS
RIDPD

IRMS
IRMS

EIIciency Preservation averagc co$
Chrtmri m mnlol'ee

Expcnditurc/ lanc-km by uorks typc
Works cxoenditurc pcr st ffrvear

IRMS

E{feclivcness
asset
dcvclopment

Netrvork cdension
Congested road spacc roduction

Sub-standard geometric reduction

Achievement of stable pavernent

corulition

L,cngth (km) and pcrccntagc I
[.ane-km End por c€nt ofcoogestcd road
sPACe

Length (km) and per ccnt ofsub-stsndard
length
Lcngth Qm) and perccntagc incrcasc

IRMS

IRMS

IRMS
IRMS

Effectiveness
asset
prcservation

Preservation standard

Asset condition

Pavement by length and percentage

Bridge by numbcr and perccntage

Pavement by lengtr and pcrcentage

Bridse bv numbcr and o€rcen(ae.e

IRMS
BMS
IRMS
BMS

Effec{iveness :

progrsm
Progam benefits
Progrun savings-cxpendirurc
raio
Program cconomic returns
Program backlog
Rrvloer chrutfall

NPV, avcrage NPV po kilometer

User savin gsltotal cxpcnditues
Minimum and mediao EIRR
Kilorrctcrs dcferred mEintenEnc€
?smtaoe of exoendinrre deferrcd

IRMS

IRMS
IRMS
IRMS
IRMS

Ellectiveness:
Safc$,

Fatalitics rcductiolt
Casualtics reduction
Accidents reduction
Black-soots rcduction

Percatage
Perccntage
Paccntage and numbcr by type
Numba md o€rccntase

Resounce use Matsials
Rccycliry rate
Euergy-fu el consumption
Bnissions from works

Aggregrrc, bitumco, cctcot (ton)
Toos, perc€ntige oftotal by natcrial typc
Liters, Ggajoulcs in wuks operations
Tonc tw NOr SOx nerticrrlatc

Institutional ContrEct exDetditures Rr. trillion and ocrccntaee oftotal IRMS

Aspcct Pcrformrnce Indicetor Units Included
in IRMS

Scrvice qualiry" Surface ride qualiq'
Road corridor qualitl'
BIock-soot incidencc

Percentage of vchiolo-tavcl by staodard

Perccntage of vehiclc-travel by standard
Maior soots/networkkm

"yt
Mobility Annual travel

Travel speed
Total delals
Rorrl closrrres

Kilometrrs/ycar/vehicle by vehicle class

Sarnplc by vchiclc class
Vehicle-hous
Friliw-&vs bv class

fusk cxposurc Fatality risk
Casualty risk
Amidant risk

Fatalitics/millio vchiclc-km
Casualtiedmillim vehicle-km
A *idar*s,/million vehicle-km

User cost Vehicle operating cost index
Vehiclc opsrating cost savings

Average VOC/bascline VOC
Ruoiah,fu driclc-km and oerccntace

IRMS
IRMS

Resource use Fuel consumption
Emissicns

Arurual per usa (gigalitrcJvehicle)
Annual oer uss bv hpc (ton)
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The purpose of performance indicators in road management is to describe whether the
providing of road service has been fulfilled, appropriate with community needs to carry-on

their social economic activities. These describe shaped in quantitative value that shows the

existing level of service. These values will gives benefit in appropriate with public needs and

this thing is need to be done regularly and periodically. Examples can be seen in Figwe I to
Figure 3.
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Figure 1. Example of a line graph presentation of a roughness performance indicator showing
progresslon over trme

Figure 2. Example of a pie chart presentation of a performance indicator showing proportions

of road network in different conditions
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Figure 3. Example of a histogram presentation of a performance indicator showing
achievement of pot-hole patching over time
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7. PERTORMANCE INDICATORS FOR ROAD ADMINISTRATOR

7.1 Basis Recommendatior of Performtnce Indicators

Performance Indicators, which are needed for Bina Marga as a road administrator and

developer, are indicators, which can measure its performance in providing, and managing
roads that fulfill community needs to cary-on their social-economic activity. These indicators
must can be measured quantitatively in order to measure its level of service and to reflect the
right policy.

7.2 Performance Indicators Classification

The performance indicator classification in Bina Marga can be done as below :

- Government Factor
- Bina Marga Organization Factor
- Bina Marga Activity Product
- The Eflects which Felt by Road Users

Of course not every indicators in Table 1,2,and 3 are can use by Bina Marga. Because of that,
it was need another selection, gouped in : managerial factor, technical factor, physical factor,
financial and economic factor, and the effea for road user, which can be seen in Table 4.

7.3 Performance Indicators Chosen Descriprtion

ln govemment factor or related institution, the chosen indicator is rcse@ionSost because it
gives describe of operarion efficiency and can be compared with another countries.

Works indicator was also an indicator that can measure the value of fund that provided by
government. To explain the physical characteristics of the road network can be described with
road condilion asset for road user and for road administrator, may be paverBent *condition
indicator more usable like IRI (tnternational Roughness Index) which can popular describe as

very stable, stable, less spble, critical, very critical or disconnec{. So as the bridge, its
condition can be measured from I to 5 (good until disconnect).

Program benefits and economic retum which can be described in NPV per cost ratio which is
a main indicator to measure projects within Bina Marga to use its data base, such as : IRMS,
URMS, KRMS and BMS.

Averaee travel speed is the easiest indicator to understand by road user, so this indicator
becomes another main indicator. Besides, this indicator can be measured and calculated easily
by all management system in Bina Marga. Another effect that can felt by road user is VOC
indicator (vehicle operating cost).
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Table 4. Statistic Operation which provided by IRMS and Used by Bina Marga as

Performance Indicators

1. Manaserial factors rclating to institutional arrrngcmcnB within Bina Marga

Financial
Mrnieement

Presewation aversge costs Erpenditurc/lsnekm by works type

Expenditure
Cortract expenditure

Preservation (Rp. tril lion)
Rp. trillion and percemage

2. Technical fectors relating to works and activities thtt tre undertaken by Binr Marga
Effrciencv Works Kilomsters bv works tvoe

3. Phvricel charecteristics of the road network
Phvsical Asset Road lencth Kilometers bv works type

Prcsenation
Assct

Achievement of steble
psvemetrl condition

Lcngth (lim) rnd perccntrgc increlse

Preservation standard
Asset condition
Prornm backloq

Pavement by length and percentage
Pavement by length and percentage
Kilometers defened maintenance

Developing Asset Network extension
Congested road space
reduction
Sub-standard geometric
reduction

Lcngth (km) and percentage
Lanekm and percert ofcongested road
space
trngh (krn) and per cent of sb-standard
lenoth

Service Quality Srrrface ride orralitv Percentage of vehicle-travel by standard

4. Financial end cconomic facton relating to the rord network
Value Budset shortfall Percentage of expenditure deferred

Economics Program sevings -
cxocnditure ratio

Progrem sevings/totrl crpenditurcs

Proram benefits NPV. average NPV per kilometer
5. Impacb on rold ulcr who arc the 'customc/ of Binr Mrrgr
Economic VOC savinss Ruoirh/vchiclckm and pencentrqe

VOC index Averace VOC / baseline VOC
User savings
Frnnomic re-firm ntomam

Rp. trillion / year
Minimum and median EIRR

f-] suggestedperfonnanceindicator

7.4 Suggested Performance Indicetors

Based on above explanation, ther€ are 5 main suggested performance indicators, which are :

l. Internetionel Roughnes Index Vatue (IRI), to figure out the condition of road surface
services.

2. Bridge Condition Mark Velue (BCl"f), to figure out the condition of bridge services. .

3. Net Present Value (NPV) of construction or maintenance cost, to reflect the rate of
feasibility of road construction or maintenance.

4. Road User Cost Index or Vehicle Operating Cost (VOC), to figure out the rate of direct
cost from road user.

5. Average Trevel Speed, to reflect road condition and its traffic that is felt directly by road

user.
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