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Abstract— The use of performance-based contracting (PBC)
on roads has gained popularity world-wide. In theory, because of
the long-term relationship between an owner and a contractor,
the implementation of this method will provide additional
benefits for the government/public. Private sector involvement in
financing public infrastructure through the use of PBC on roads
should be scrutinized by policy makers regarding its benefits.
The use of PBC on Indonesian roads have just recently been
introduced via two pilot projects initiated by the Directorate
General of Bina Marga, Ministry of Public Works. While policy
makers have been considering to expand the use of PBC roads
nationally, a study to cxplore the value-for-money drivers in
those pilot projects was proposed. The review must also include
the identification of the driving factors to achieve higher benefits
and/or lower costs. Literatures suggest that there are twenty
drivers for the PBC on roads. Respondents included nine
personnel directly involved in the projects, representing owners
and contractors. Structured interviews were conducted to
identify the project specific drivers and the importance of each
driver. Interviews were performed during a period in 2012-2013,
which coincided with the two-year milestone after the four-year
contract was initiated.  The study found two additional
drivers/factors as specific findings for these cases. It was also
concluded that there were four essential factors/drivers as a basic
requirements, i.e., “implementation of output specification,”
“clear and measurable definition of outcomes,” “assurance of
budget  availability,” and  “performance specification
implementation.” Another major factor is effective promotion
and support regarding the assurance of value-for-money of the
use of PBC on roads, so that all parties will alter the work
practices as imposed to the successful implementation of PBC.

Keywords— performance-based, contract,
road, infrastructure

drivers, benefits,

l.  INTRODUCTION

Construction delivery of national roads currently is still
being hampered by a number of obstacles. The institution in
charge of national roads, in particular the Directorate Bina
Marga — Ministry of Public Works, has tried to find a number
of solutions, one in particular is through the use of an
alternative construction contract. Road construction contract
type which is regarded as a suitable alternative to a traditional
type of contract is the “Performance-Based Contract” or firom
this point forward abbreviated as PBC. PBC is a type of a

M. Sutrisno
Department of Civil Engineering
Politeknik Negeri Bandung
Bandung, Indonesia

contract focused on the “performance” of a contractor’s work
rather than on the inputs/costs to perform the work. Advantages
of PBC may logically be understood, however the justification
of PBC implementation needs to be quantitatively elaborated
further. A more widely use of PBC in the construction and/or
maintenance of national road needs to be justified with the
value-for-money, which are conducted through extensive
evaluation of the costs and the benefits (whether there are any
increase in benefits and/or reduction in costs) associated with
the delivery scheme of infrastructure projects contracted to the
private sector. A sound understanding of what drives the
stakeholders for the successful use of PBC is also beneficial.
The drivers for increase in benefits and/or reduction in costs for
the road’s life-cycle in the context of PBC will be identified.
The following narrative will identify these drivers which will
be the initial stage in order to provide quantitative evaluation
scheme of PBC’s effective implementation in the management
of national roads by the government.

[1. PBC OVERVIEW - POTENTIAL FOR INCREASE
BENEFITS

A particular decision in contract types may influence the
quality of works. The use of PBC has recently become a trend
for road maintenance contracting method, due to the World
Bank recommendations for starting pilot projects in several
developing countries in Afiica and Asia, including Indonesia.
Based on positive experiences from other countries which have
implemented PBC for road maintenance, the Ministry of Public
Works should seriously review in details regarding its possible
implementation in Indonesia. PBC implementation by the
Ministry of Public Works has the potential to increase the level
of service and reduce the costs associated with road
maintenance. In PBC, the payment for the contractor is based
on the outcome or “performance” of works achieved.
Performance is calculated based on several level of services
defined through road users perspective, which may include but
not limited to, vehicle velocity, rider comfort, and safety. PBC
puts pressures on the contractor to work more efficiently if they
want to optimize their profit, with monthly payment may be
reduced or even deferred if minimum “performance” is not
achieved. With contractor’s initiative in setting out their own
work methods, an increase in the efficiency of public funds



usage is to be expected and also to encourage technological
innovation in the construction industry.

[I[. NEED FOR EVALUATION SCHEME AND DRIVERS
[DENTIFICATION

The typical challenge for PBC implementation, based on
the experiences of countries which have implemented it, is the
lack of support from the government and the legislative. PBC
requires a paradigm shifl in the management of national road
infrastructure  which entails long-term considerations and
commitments. PBC is not suitable for a road maintenance
project which is already in severe condition; if the time frame
is too shorl; or a small contract value. In these cases, potential
contractors show lack of interest which may make the bidding
process not optimal. A more extensive implementation of PBC
shall in the long run impose necessary changes to the
organizational structure of the government road institution.
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Fig 1. Increased Benefits with Different Contract Types
(adapled from Hardy, 2001)

To gain strong support from stakeholders, a quantitative
evaluation scheme justifying the value-for- money is required.
The scheme would entail an in-depth understanding of the
drivers/factors to achieve higher benelits and/or cost reduction
during road’s life-cycle in the context of PBC. As illustrated in
Figure 1, the government should be able to objectively justify
to the public that the implementation of PBC does provide
more benefits and/or cost reduction (or “value-for-money™).
When the public are convinced, then strong support will be
given by the legislative; this way, PBC implementation can be
understood and objectively acceptable (o all stakeholders as a
more efficient and effective type of contract to support national
road construction/maintenance.

IV. DRIVERS IDENTIFICATION

Drivers for increased benefits in the context of partial hand
over of infrastructure construction/maintenance obligation
from the public/government to the private sector (such as
public-private partnerships) generally encompass several points
such as (Infrastructure Australia 2008):

1) Large project’s scope and duration

2) Complex risks and possibility to divert said risks to
private sector objectively

3) Evaluation of project’s feasibility study which based on
long-term consideration including life-cycle costing. Then
its construction is integratedly contracted from planning
stage to operational/maintenance stage.

4) Possibility for polential contractors to innovate on
technical and cost aspects.

5) A more efficient use of assets by the private sector
compared to the public sector.

6) Resource efficiency due to better integration between
planning, construction, and operational and maintenance
stages.

7) Better competition between potential contractors, which
in the long-term will improve the quality of industry-wide
construction sector.

A. Methodology

PBC implementation may be seen as a form of partial hand
over of national road management obligation from the
government to the private sector. The identified drivers/factors
in the literatures are mostly relevant to PBC Indonesian
context, however, the specific issues will be confirmed on PBC
pilot project cases in [ndonesia (e.g., road improvement project
on Ciasem-Pamanukan route with a length of 18.5 km in the
northern coast of West Java and road improvement project on
Demak-Trengguli route with a length of 7.68 km also in the
northern coast of Central Java). This study was conducted
through surveys/interviews using structured questionnaires
with  stakeholders directly involved in the projects.
Respondents included representatives from the Directorate
General Bina Marga-Ministry of Public Works and the
contractors, These interviews resulted in a list of driving
factors as seen from both sides, the owners and the contractors.
Analysis and discussion on the identified driving factors will
then be conducted with a descriptive analysis method.

B. Drivers for Increased Benefits in PBC - literature study

Several literatures (H. M. Treasury, 1997; DPW-
Queensland Government, 2000; Hardy, 2001; Segal et al.,
2003; Carpenter et al., 2003; Zietlow, 2004; Berkland and Bell
South, 2007; Kadar et al., 2008; Hyman, 2009; Michigan
Department of Transportation, 2010) have identified twenty
driving lactors for the achievement of higher benefits in PBC
implementation on road /infrastructure  construction/
maintenance. Those driving factors are:

Il “Risks transferred to contractors.” Numerous risks that
usually held by the government on a traditional contract
are transferred to the contractor’s side.

F2 “Long-term contract.” Contract duration of much longer
period is preferable; also in the form of a multi-years
contract.

F3  “Large contract value.” A substantially large contract
value which attract more potentially qualified contractors
to participate.

F4  “Contractors competition.” With substantial duration and
contract value, it may increase competitions among



potential contractors during the procurement process so
the best contractors may be procured.

F5  “Contractor’s capability.” Technical and managerial
skills of contractors to execute the contracted works.

F6  “Contractors selection based on best value evaluation.”
Selection of contractor is based on proportional technical
and financial capabilities evaluation to procure the best
contractor to execute the project.

F7 “Evaluation of contractors performance on prior
projects.” Evaluation of contractors performance on prior
road projects to select contractor with good performance
in executing said projects.

F8 *“Contractors innovation.” Contractor’s capability to
develop and use better technologies on all aspects of the
project, including design, material, construction methods,
and road maintenance.

F9  “Output specification implementation.” Good rules
regarding scope and quantity of the works and
performance indicators for each specific activity
contained within the PBC contract.

F10 “Performance measurement of the contractors.” A
detailed measurement rules on the fulfillment as stated in
the performance indicators which may be achieved by
the contractors.

FI1 “Clear and measurable outcome implementation.”
Outcome selection in the form of suitable performance
indicators (clear scale, measurable, and specific/relevant
regarding road level of service).

F12 “Implementation of incentive and penalty mechanism.”
Mechanism on bonus award based on work results
exceeding a certain performance level, and also a
penalty/fine mechanism on inadequate work results
below the threshold performance level.

FI3 *Minimizing processes with impacts on costs/resources.”
Implementing work process, technology, design, and
management, orientating on cost elficiency improvement
including work productivity.

F14 “Adaptation of change procedure supervision.”
Monitoring and evaluation of contractor’s performance
done through a proper quality control procedure by the
contractors internally and quality assurance by the
owners.

FI5 “Contractors involvement during design process.”
Contractor plays a role and gives advice during design
process, in order to increase constructability and post
construction  (maintenance  periods)  responsibility
fulfillment by the contractors.

F16 “Lump-sum payment system (o contractors.” Amount of

payment to contractors is guaranteed, in time period and
amount, which spurs the contractors to increase their
efficiency and effectiveness in executing the project.

F17 “Partnership between owners and contractors.” Better
and stronger coordination and cooperation between
owners and contractors to realize better road service
performance.

18 “Partnerships between contractors in the contract.” Better
and stronger coordination and cooperation between
designers, contractors, sub-contractors, and construction
supervisory firms to achieve better road service
performance together.

F19 “Guaranteed budget availability.” Budget availability is
guaranteed (o execute road construction/maintenance
projects occurring in multi-years.

F20 “Availability of robust road condition data.” Availability
of existing road condition data which forms a base to set
out type of road maintenance and proper performance
indicators, and also realistic costs estimate for road
projects.

These twenty factors have been identified through
literature study which were then consulted and confirmed by
PBC’s practitioners in Ciasem-Pamanukan and Demak-
Trengguli projects. Since PBC recently has gained the
government’s attention; these two pilot projects were
evaluated to identify specific driving factors based on the
point of views of the field/directly involved personnel.

C. Drivers on PBC of Road Construction Project Ciasem-
Pamanukan and Demak-Trengguli

As PBC has gained only recent recognition by Indonesian
stakeholders, the pilot projects experienced several challenges.
Both parties representing the owner (Directorate General Bina
Marga) and the contractor (joint operation between a design
firm and a construction company) were not quite confident
regarding PBC’s potentials compared to traditional contract.
Interviews were conducted in late 2012 to early 2013, at the
time when it was more than two years since the start of the
contract with a multi-year contact duration of four years.
Activities in the first two-years of the contract mainly
involved with developing of DED and road improvement
construction, while the third and fourth years consisted of
maintenance works. In effect, the stakeholders point of views
and opinions were corresponding to the learning process.

Respondents representing the point of view of the owner
included six personnel (i.e., PPK, Bintek staff, and supervisor
representing Bina Marga in Ciasem-Pamanukan project and
one respondent ot PPK from Demak-Trengguli Project). The
number of respondents for Ciasem-Pamukan Project
representing the owners were many (R1 to R6) because the
surveys/interviews were conducted at the time coincided with
the event of monitoring and evaluation phase conducted by the
Directorate General of Bina Marga (monev site visit).
Respondents representing the contractor’s point of view were
both the project managers. The drivers/tactors for achieving
higher benefits in PBC of roads, based on respondents’
opinions are summarized in Table 1.
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Drivers on Ciasem-Pamanukan and Demak-Trengguli Project
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Notes: #*2 new drivers: F21 *Performance specification implementation™
and F22 “Stakeholders knowledge on PBC.”

As shown in Table 1, all twenty driving factors based on
the literatures are relevant in the context of PBC
implementation in Indonesia (in the cases of pilot projects).
Numerous factors associated with risks transfer, contract
strategy, selection system and capabilities of potential
contractors, works orientation, partnership, budget guarantee,
and availability of robust road condition data, are considered
as drivers to achieve value-for-money according to the owners
perspective. Owners also agree that PBC implementation has
significant potential to achieve increased benefits for the
government/public. Another interesting finding from the
interviews is that there are two additional drivers specific in
the context of the case studies, i.e., F21 “Implementation of
performance specification”, and F22 “Stakeholders knowledge
on PBC.”

E21 “Implementation of performace specification”

On the two pilot project cases, both owners agreed that the
implementation of performance specification in a PBC is a
significant driver to achieve increased benefits and/or costs
reduction. Owners experienced changes in work practices of
contractors which focused more on the fulfillment of agreed
upon performance standards. The owners also convinced that
efficiency on road maintenance budget will be acquired.
Project management realized the trend on improved quality of
work which will be sustainable in the long run.

122 “Stakeholders knowledee on PBC"

Since owners did not yet fully realize the rules associated with
PBC, this had become a barrier to all parties involved in PBC
project. An example of this fack of knowledge was the issue of
technical supervision in the field. On Ciasem-Pamankan and
Demak-Trengguli projects, the traditional practices of
construction supervision were still executed; a “consultant”
firm was hired by the owner. Meanwhile, in PBC it is stated
that contractors should form an internal quality control unit;
thus the owner only conduct activities associated with quality
assurance. The contractors should be able to exercise their
autonomy in executing high quality of works which would
have an impact upon cost efficiency of the contractors
themselves. This can be achieved only with the better
knowledge of PBC’s day-to-day rules on interactions on sites.

The difference of the level of understanding of PBC rules
on the two cases was indicated. On the Demak — Trengguli
project, the parties were more open to learn and eventually
implemented the new contract scheme better. Meanwhile, on
the Ciasem — Pamanukan project, they were less convinced by
PBC and more reluctant to exercise the new rules of contract.

Another note was the fact that the contract value of Demak
— Trengguli project was higher with also higher unit cost -of
construction/maintenance of roads.

V. LEVEL OF IMPORTANCE OF VARIOUS DRIVERS

Twenty two drivers have been discussed in Section 4.
However, the level of importance of these driver varies. Next,



the study followed with asking the respondents to rate them
based on potential effectiveness implementation to achieve
increased benelits in PBC. To ascertain level of importance or
score for each driver/factor, in the specific context of Ciasem —
Pamanukan and Demak — Trengguli pilot projects, respondents
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from both sides were asked to evaluate
qualitatively/subjectively it each driver could be implemented
effectively in three levels, namely “low”, “medium”, and
“high.” Summary of the responses are shown in Figure 2.
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Figure 2. Drivers - level of importance evaluation

According to owners’ perspective, there are five very
important driving factors with level of importance score of 3.0
(all seven respondents assigned a score of 3). Those five
factors are F9 “output specification implementation”, F11
“clear and measurable outcome assignment”, F16 “lump-sum
payment system”, I'19 “budget availability certainty”, and F21
“performance specification implementation.” Bina Marga
considered that these five factors play important role in
ensuring that contractors will produce high quality/
performance work. In the end, this is believed to have an
impact upon the long-term cost efficiency of road construction
to the owners.

The number of drivers considered very important by the
contractors in both pilot projects are considerably more
compared to important drivers considered by owners. Only
four drivers are considered quite unimportant, these are: F2
“Long-term contract”, F3 “Large contract value”, [12
“Implementation of incentive and penalty mechanism”, and
F20 “availability of robust road condition data”.

Figure 2 shows comparison of opinions between the two
sides. An interesting fact is that there are four drivers
considered to be very important by all respondents, both
owners and coniractors, which are F9 “Output specification
implementation,” FIl1 “Clear and measurable outcome
implementation,” F19 “Guaranteed budget availability,” and
F21 “Performance specification implementation.” Both sides
were aware that successful implementation of PBC requires
specific and fair rules regarding performance specification,
scope, and long-term budget availability, as drivers and also as
prerequisite due to the long-term nature of the contract.

Another thing which may be ascertained from Figure 2 is
the difference in perception regarding the importance level of
several driving factors (F4, FS, F6, F7, F§, F15, and FF22).

Several facts from the discussions with the owners were
further noted. In the case study, the level of competition
among potential contractors during the procurement process
was considered low and the selection of contractor was not
mainly based on best value consideration but still relied on the
lowest price elements. This has contributed to the less than
satistying result of contractor selection process. The
contractors did not fulfill the owners’ expectation on both
sites. The owner learned that the selection process should have
put more weight on contractors prior performance.

Another note on the Ciasem-Pamanukan project. The
contractor believed that they provided work innovation
through the use of “cakar ayam” foundation on areas with
unstable soil condition. It was basically a floating concrete
slab acted as foundation, However this initative was not seen
as a positive thing by the owner; they consider that as not
necessarily a new method or “innovative” thinking. This
difference in perception has caused the contractor to feel
underappreciated and further discussions of the possible
innovative construction method did not follow.

Internal cooperation between firms within the joint
operation (Kerja Sama Operasional) from the start was seen
as a driver. Bina Marga specifically put requirements that
contractors should form a joint operation between design firms
and construction companies to retain a good constructability
process. Despite that, integrated design and construction
processes had not been optimally conducted on both pilot
projects. Owners observed that both companies still work



separately in terms of time and space, which created a lack of
meaningful collaboration on each company’s scope of work.

VI. CONCLUSION

PBC can logically be seen as a form of alternative contract
type which may deliver additional benefit/value (which may
be followed by cost reduction) compared to the traditional
type of contract currently in used in the delivery of national
roads. From literatures, twenty driving factors for PBC
implementation were been identified. These were confirmed in
the case study, and two additional drivers were also identified.
The lessons learned from the two pilot projects of PBC on
Indonesian roads were mainly the importance for all parties
involved to be open to the new rules of contract and to
convince themselves about the potential increased benefits of
the use of PBC.

According to the respondents, four driving factors are main
prerequisite, i.e., “Implementation of output specification,”
“Implementation of clear and measurable outcome,” “Budget
availability,” and  “Implementation of performance
specification. All four factors should be stated clearly within
the PBC’s clauses. A follow up study of detailed contract
clauses needs to be conducted to ascertain whether or not the
entirety of the standard contract documents have indeed
accommodated all four main driving factors.

The pilot projects have also indicated that if the
government will extensively implement PBC nation-wide, they
should put more serious efforts to promote and socialize this
new scheme to all stakeholders including convincing key
personnel in the Ministry of Public Works, in the Ministry of
Finance, and the legislative. The successful PBC on roads has
to be supported with a change of our way of thinking in
infrastructure investments.  Long-term considerations and
commitments will result in higher benefits to the public. If all
parties are aware and willing to execute their roles, only then
value-for-money can be achieved. The drivers have been
identified, next, a quantitative evaluation scheme of PBC’s
effective implementation should be developed in order to
provide sound justification of PBC as a more efficient and
effective type of contract to support national roads
management.
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