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STATUS OF COMPLIANCE WITH LOAN AND TA COVENANTS

1. To reduce duplication with the Project Completion Report, only those covenants
either not complied with or not due at completion have been listed.

Covenant Description Remarks

Applicable to both loans.

Covenants relative to loan effectiveness:

1. The execution and delivery of the Special Complied with.
Operations Loan Agreement as well as the
Ordinary Operations Loan Agreement on behalf
of the Borrower have been duly authorized or
ratified by all necessary corporate and
governmental action and that the same are
legally binding upon the Borrower in accordance
with its terms (Sections 6.01 and 6.02, Loan
Agreement [LA]).

Covenants Relative to Project Administration:

2. Due diligence and efficiency and in conformity Complied with, although late.
with sound administrative, financial, engineering
and highway practices, policies and procedures
in carrying out the Project and in operating and
maintaining Project facilities (Sections 4.01, 4.04
and 4.09, LA).

3. Auvailability of lands, rights-of- way, funds, Complied with, although late.
facilities, services, and other resources that are
required, in addition to loan proceeds, for the
carrying out of the Project and the subprojects
and for the operation and maintenance of the
Project facilities (Section 4.02, LA).

4. Employment of competent and qualified Complied with, although late.
consultants and contractors, on terms and
conditions acceptable to the Borrower and the
Bank. The Project and each subproject to be
carried out in accordance with plans, design
standards, specifications, work schedules and
construction methods likewise acceptable to the
Borrower and the Bank ( Section 4.03, LA).

5. Maintenance of records and accounts adequate Complied with.
to identify the goods and services financed out of
loan proceeds (Section 4.06[a], LA).

6. Submission of certified copies of audited financial Complied with, although late.
statements and the report of the auditors relating
thereto, all in the English language (Section
4.06[b][iii], LA).
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STATUS OF COMPLIANCE WITH LOAN AND TA COVENANTS

1. To reduce duplication with the Project Completion Report, only those covenants
either not complied with or not due at completion have been listed.

Covenant Description Remarks
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Covenants relative to loan effectiveness:

1. The execution and delivery of the Special Complied with.
Operations Loan Agreement as well as the
Ordinary Operations Loan Agreement on behalf
of the Borrower have been duly authorized or
ratified by all necessary corporate and
governmental action and that the same are
legally binding upon the Borrower in accordance
with its terms (Sections 6.01 and 6.02, Loan
Agreement [LA]).

Covenants Relative to Project Administration:

2. Due diligence and efficiency and in conformity Complied with, although late.
with sound administrative, financial, engineering
and highway practices, policies and procedures
in carrying out the Project and in operating and
maintaining Project facilities (Sections 4.01, 4.04
and 4.09, LA).

3. Availability of lands, rights-of- way, funds, Complied with, although late.
facilities, services, and other resources that are
required, in addition to loan proceeds, for the
carrying out of the Project and the subprojects
and for the operation and maintenance of the
Project facilities (Section 4.02, LA).

4. Employment of competent and qualified Complied with, although late.
consultants and contractors, on terms and
conditions acceptable to the Borrower and the
Bank. The Project and each subproject to be
carried out in accordance with plans, design
standards, specifications, work schedules and
construction methods likewise acceptable to the
Borrower and the Bank ( Section 4.03, LA).

5. Maintenance of records and accounts adequate Complied with.
to identify the goods and services financed out of
loan proceeds (Section 4.06[a], LA).

6. Submission of certified copies of audited financial Complied with, although late.
statements and the report of the auditors relating
thereto, all in the English language (Section
4.06[b]fiii], LA).
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Covenant Description

Remarks

Submission of unaudited financial statements
(Section 4.06[b][iv], LA).

See above.

Submission of progress reports on the carrying
out of the Project, including the progress of each
subproject, and on the operation and
management of the Project facilities (Section
4.07[b], LA).

Complied with.

Preparation and submission to the Bank,
Borrower’s Report on the execution and initial
operation of the Project, including its costs, the
performance of the Borrower of its obligations
under the Loan Agreement and the
accomplishment of the purposes of the Loan
(Section 4.07[c], LA).

Complied with.

Applicable to Loan No. 690-PNG only:

10.

The Project shall be coordinated by a Steering
Committee, chaired by the Department of
Finance and Planning (DOFP), and comprising
senior officials from the Department of Lands,
Department of Transport and Department of
Works who shall ensure that the Project is
implemented in accordance with the agreed upon
implementation schedule (Schedule 5, para.1,
LA).

Not complied with: the Government did not
form the Steering committee and
implementation of all components did not
match the agreed schedule.

11.

Selection of subprojects on the basis that (a) it is
included in the Borrower’s road sector
development plans, and (b) forms an integral part
of the road system (Schedule 5, para. 4, LA)

Complied with.

12.

Submission of subproject proposals to the Bank
by 31 July 1985 for trunk road improvements and
31 December 1986 for bituminous resealing work
( Schedule 5 para. 6, LA).

Complied with, although late.

13.

Submission to the Bank of detailed designs and
tender drawings and a schedule for invitation of
tenders, evaluation of bids, awards of contracts
and details of contract packages and a list of
prequalified contractors (Schedule 5, para. 7,
LA).

Complied with. The submissions were late
because of delayed recruitment of
consultants.

14.

Borrower shall take all necessary and timely
action (including adequate provision of funds) to
acquire all such land, rights in respect of land,
and other property rights as shall be required for
carrying out of each subproject. (Schedule 5,
para. 8, LA)

Complied with.

15.

The Borrower shall undertake benefit monitoring
and evaluation activities to ensure that the roads
ta be improved under the Project are efficiently
managed and Project benefits maximized
(Schedule 5, para. 9, LA).

The Borrower agreed in a Memorandum of
Understanding (MOU) dated December
1992 to complete the activity and report to
the Bank before May 1993. To date no
report has been received and currently
there is no plan to complete the activity.
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Covenant Description

Remarks

16. The Borrower shall keep the Bank informed of,

and provide copies of, reports and policy
statements on transport and International Bank
for Reconstruction and Development technical
assistance in respect to the road sector including
the findings and recommendationsof the
Transport Operations Policy Formulation Study
(Schedule 5 para. 10, LA).

Complied with.

17.

Bank to be informed of measures developed to
ensure that the dimensions and axle loads of
vehicles shall not exceed the limits prescribed by
the Borrower from time to time. (Schedule 5,
para. 11, LA)

The Borrower agreed in an MOU dated
December 1992 to complete the activity
and report to the Bank before March 1993.
The weigh bridge in Lae has not worked
since October 1992. The Borrower
expected the weigh bridge to be repaired
by March 1993. This was not achieved.

Applicable to TA No. 624 PNG:

18.

The Government shall, in consultation with the
Bank, formulate a program of action, for
implementation by the Government, to reduce
road accidents and achieve a realistic level of
cost recovery from road users (TA Agreement,
Section 3.06).

While a program of action has been
implemented to reduce road accidents a
program to achieve a realistic level of cost
recovery from road users has not been
formulated or implemented.
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PROJECT ECONOMIC ANALYSIS

A. Methodology and Assumptions

1. As noted in the main text, the Project was a sector loan and the appraisal did not
carry out an economic evaluation. Economic evaluation of each Project road was carried out as
part of the detailed feasibility studies, and reevaluated in the Project Completion Report (PCR).
The methodology used in the Project economic analysis follows the Bank's Guidelines for the
Economic Analysis of Projects and compares situations with and without the road
improvements. The Project Performance Audit Report (PPAR) followed the same methodology.

2. The quantifiable benefits for the PCR and PPAR were estimated as the
difference between the costs of transport referred to as vehicle operating costs (VOCs) and
road maintenance with and without the Project. The economic internal rate of retum (EIRR) was
recalculated using the Highway Design and Maintenance Model version Il (HDM)." The same
program was used to calculate the PCR estimate. The HDM calculates VOCs for the “with” and
“without” Project situations, and estimates the savings in VOCs and reductions in road
maintenance costs after taking into account traffic volumes, traffic load, surface condition,
terrain, VOCs, maintenance requirements, and maintenance costs.

3. For the PPAR and feasibility studies, separate economic analyses were
completed for the four road sections implemented by the Project? A reevaluation was
conducted for each identifiable link along the Project roads. The outcome of the economic
analysis of each Project road section was then derived by combining the link results using a
weighting factor based on each road's relative length. In each analysis, the economic impact
was measured by the EIRR.

4, Other major assumptions underlying the EIRR estimation are given below:

(i) The economic life of the Project is assumed at 20 years from
commencement of the capital works.

(ii) All costs and benefits are expressed in constant 1997 prices, using a
dollar deflator for foreign exchange cost and benefits of the Project by
applying the World Bank's manufacturer's unit value (MUV) index. Local
costs and benefits were adjusted to reflect 1997 prices using consumer
price index (CPI) data in the capital city of Port Moresby.

! This model simulates total life-cycle conditions and costs, and provides economic decision criteria for
multiple road design and maintenance alternatives for one road link, a group of roads with similar
characteristics, or an entire network of paved and unpaved roads. The model requires the input of specific
data and/or assumptions for each selected road for its life-cycle analysis, including the costs of road
construction and maintenance and vehicle operating costs, to which travel time costs can be added as an
option. The data on costs of construction, related traffic delays, congestion, accidents, and environmental
poliution are entered in the model exogenously based on independent estimates. The basic data
requirements include characteristics and conditions of roads, the volumes and composition of traffic, the
terrain, the climate, and the unit costs of activities involved in construction and maintenance options to be
evaluated.

2 The benefits and cost of bridge construction and maintenance were also considered in the economic
analyses for the PPAR and feasibility studies.
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(iii) All financial cost and benefits were expressed in economic terms by
deducting all taxes and charges, and applying a standard conversion
factor of 0.85 to convert nontraded costs and benefits to border price
equivalent.

(iv)  Project construction costs were based on actual financial costs for civil
works, design, supervision, right-of-way costs, and physical
contingencies. Construction costs for individual links were assumed to be
constant per kilometer for each road’. Actual construction cost information
was not available for individual road links, and link construction costs
were calculated proportionately by length.

5. A direct comparison between the EIRR calculated at the time of Project
completion and postevaluation is difficult since the data inputs at Project completion are not
available, making comparisons between data relating to maintenance costs, vehicle economic
unit costs, vehicle parameters, and maintenance strategies not possible. In recaiculating the
EIRR at postevaluation, all input data was determined based on current information in Papua
New Guinea (PNG).

B. Estimation of Project Benefits
1. Road Conditions
6. The VOC savings resulting from pavement improvement, improved geometry and

widening are quantifiable benefits. The potential benefits per vehicle movement with and without
the Project, were recalculated from first principles as the assumptions made in the feasibility
study stage were not available. VOC savings accrued mainly from improvements to the road
surface and improved geometry (Tables 1 and 2). Constructed road characteristics were
obtained from as constructed drawings provided by the Office of Works. The characteristics of
the road before upgrading were obtained from design reports, the feasibility study report, and
information provided by the Road Maintenance Section of the Office of Works. The
Postevaluation Mission (PEM) collected updated benchmark economic VOCs from the Office of
Transport. Information on vehicle characteristics and utilization collected during the 1985
feasibility study was used as no current information was available.

Table 1: Roughness of the Project Roads
(Intemational Roughness Index - IRI)

Project Completion Postevaluation
Road Section Gravel Sealed Gravel Sealed
Umsis-Timini-Mumeng 13.5 4 10.4 1.9
Alexishafen-Del River 13.4 4 10.4 2.1
Wariman-Hawain River 15.0 4 10.5 1.9
Kavieng-Fangalawa 14.3 4 11.5 2.0

! The analysis used the aggregate cost of construction and maintenance in the absence of breakdown in cost
data for materials and labor.
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Table 2: Vehicle Operating Costs
(Kina/vehicle-km)

Project Completion Postevaluation
Road Section Gravel Sealed Gravel Sealed
Umsis-Timini-Mumeng 0.33 0.23 0.39 0.26
Alexishafen-Del River 0.35 0.23 0.39 0.27
Wariman-Hawain River 0.34 0.23 0.41 0.27
Kavieng-Fangalawa 0.33 0.23 0.38 0.27
2. Road Traffic
7. The Office of Works carried out traffic surveys of the four Project road sections in

June 1998. Little historical information is available to determine the trend in traffic growths other
than limited counts in 1993 and 1996. The 1985 traffic count information and traffic mix in the
feasibility study was used as the base point in the reevaluation. However, only raw 12-hour
count information was available for some counts, with no disaggregation by vehicle type, and
therefore only total vehicle growth rates could be calculated with consistency. The accuracy of
the traffic growth estimates may thus be questioned due to the paucity of the traffic count
information, but they are the best possible with the available data.

3. Road Maintenance

8. The incremental maintenance cost savings are derived as the difference between
the costs without the Project for gravel roads and the costs with the Project for sealed roads.
The additional maintenance costs are then converted into economic costs using the same
method used to derive the economic construction costs. Maintenance costs are also adjusted to
December 1997 price levels.

9. Maintenance of paved roads is assumed to include grading every 90 days,
routine maintenance, spot regravelling and resurfacing when pavement thickness is less than
50 mm. Paved maintenance is assumed to include routine maintenance and resealing when 70
percent of the surface is damaged.

C. Economic Rates of Return

10. The economic reevaluation of each upgraded road section was carried out based
on updated ftraffic growth rates, maintenance cost rates, and vehicle cost data. The current
traffic growth rates on the Umsis-Timini-Mumeng road and Wariman-Hawain River roads are
quite different from those calculated in the PCR. As details of the 1993 traffic data used in the
PCR were not available to the PEM, and the exact location on the roads where these counts
were made are not known, the differences in traffic growth rates could not be checked properly;
the PCR base counts for these roads also are different from those shown in the feasibility study,
but again do not identify the exact location of the count. The results on the other two roads
confirmed the trends found at Project completion. If the benefit and monitoring evaluation had
been completed in accordance with the loan covenants, then the traffic counts and economic
and financial evaluation would be more accurate. Estimated traffic growth rates for each Project
road based on this limited data, along with traffic growth rates from the feasibility study and PCR
are in Table 3.
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Table 3: Traffic Growth on the Project Roads, 1985-2005

Road Section Feasibility Study Postevaluation Project Completion
(%) (%) (%)

Umsis — Timini — Mumeng 4.8 0.1° 52

Alexishafen ~ Del River 4.4 3.5 38

Wariman — Hawain River 5.0 2.0 6.2

Kavieng — Fangalawa 3.3 1.0 1.8

* 1985-1990, -2 percent; 1990-2005, 1 percent.

11. The economic reevaluation of the road links applied the methodology used in the
feasibility studies. The EIRR for each link and road has been calculated (Table 4). For
comparison, the respective findings from the feasibility study and PCR are also provided. The
main factors affecting the EIRR for each road is a combination of low traffic growth rates and
higher construction costs. There is also considerable variation between links of each road and
this is attributable to the lower traffic numbers as the distance from provincial centers increases.
For example, the EIRR of the Wariman-Hawain River Road would have been higher if the
upgrading works had terminated closer to Wewak, the provincial center. This would have the
effect of reducing the length of the link with the lowest EIRR. Due to the lower than expected
traffic growth, the main benefit from upgrading the roads is the reduced cost of maintenance.
Annual maintenance costs for an unsealed road can be as high as K5,000 as against the
corresponding cost of K500 for a sealed road.

Table 4: Economic Internal Rate of Return of the Project Roads

Road Section Feasibility Study Project Completion Post Evaluation
(%) (%) (%)
Umsis-Timini- Mumeng 11.3 12.7 1.5
Link 1 (km 0-10.7) 3.4
Link 2 (km 10.7-30.1) 0.7
Link 3 (km 30.1-47.4) 1.3
Link 4 (km 47.4-54.5) 1.1
Aiexishafen-Del River 16.5 8.3 8.0
Link 1 (km 0-14.7) 8.8
Link 2 (km 14.7-24) 6.8
Wariman-Hawain River 14.3 9.3 3.5
Link 1 (km 0-3.7) 11.3
Link 2 (km 3.7-9.7) 5.4
Link 3 (km 9.7-21.3) 0.1
Kavieng-Fangalawa 12.3 11.8 7.3
Link 1 (km 0-29.8) 8.4
Link 2 (km 29.8-52.4) 59
12. The Bank approved the subprojects on the basis of the feasibility estimates.

Subsequently, some design changes made during detailed design increased construction costs.
The EIRRs, however, were not recalculated before construction began. The PEM tested the
impact on EIRRs of these increased construction costs using the feasibility study traffic growth
rates. The Kavieng-Fangalawa and Alexishafen-Del River roads still would have achieved
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EIRRs greater than 12 percent, but the Wariman-Hawain River and Umsis-Mumeng roads
would have EIRRs marginally less than 12 percent.

D. Sensitivity Analysis

13. Sensitivity analysis of changes in traffic growth was undertaken fer
representative road links along each of the Project road section. The results are presented in
the Table 5.

Table 5: Sensitivity Analysis

Road Section Base Case 10% Increase 10% Decrease

Umsis-Timini- Mumeng

Link 3 (km 30.1-47.4) 1.3 1.4 1.2
Alexishafen- Del River

Link 2 (km 14.7-24) 6.8 7.2 6.3
Wariman-Hawain River

Link 3 (km 9.7-21.3) 0.1 0.3 -0.1

Kavieng -Fangalawa
Link 1 (km 0-29.8) 84 8.5 8.3




ROAD ACCIDENT STATISTICS IN PAPUA NEW GUINEA

Item 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Fatal Accidents 217 222 236 236 242 263 274 278 256 245 242
Injury Accidents 1,532 1,471 1,565 1,523 1,541 1,495 1,569 1,545 1,456 1,116 1,166
Damage Only Accidents 4,308 4,088 3,930 4,004 3,636 3,288 3,203 3,157 2,772 2,361 2,335
Total Accidents Reported 6,057 5,781 5,731 5,763 5,419 5,046 5,046 4,980 4,484 3,722 3,743
Vehicles Involved 9,481 9,268 9,072 9,090 8,359 7,911 7,861 7,762 6,528 5,605 5,844
Accidents per 100 Registered Vehicles 0.12 0.12 0.12 0.13 0.12 0.1 na na na na na
Accidents per 1000 Population 1.9 1.8 1.8 1.7 1.6 1.5 14 1.4 1.2 1.0 1.0
Road Casualties
Number of Fatalities 255 264 274 277 274 316 347 329 299 305 290
Number of Injuries 2,892 2,720 3,042 2,952 3,081 2,958 3,175 3,097 3,130 2,367 2,533
Total Injuries 3,147 2,984 3,316 3,229 3,355 3,274 3,522 3,426 3,429 2,672 2,823

na = not available

ge

g xipuaddy



