
Road Network Upgrading Sector Project (RRP TIM 46260) 

ECONOMIC AND FINANCIAL ANALYSIS  
 

A.  Introduction 
 
1.  This economic and financial analysis evaluates the proposed upgrading of the road from 
Manatuto to Natarbora in Timor-Leste. This is the core subproject of the Road Network 
Upgrading Sector Project and similar analysis and due diligence will be prepared for other 
candidate subprojects. The Timor-Leste Strategic Development Plan (SDP), 2011–2030 
identifies the road as a priority for upgrading.1 Support for the nascent offshore petroleum 
industry is a central part of the SDP. The government plans to develop significant oil- and gas-
related industrial centers on the south coast, including a refinery, liquefied natural gas plant, and 
a support base. These developments are expected to catalyze spinoff industries and generate 
jobs. New towns are planned to accommodate the workforce. The wide plains along the south 
coast have abundant water and are suitable for agricultural development, including forestry in 
the longer term. The government will build an east–west highway on the south coast, linking 
with the proposed Manatuto–Natarbora road at Natarbora, which is about the geographic center 
of the south coast. Access from the country’s capital and only international seaport on the north 
coast is very difficult because of the poor condition of the roads. Goods and passengers are 
typically transported by small buses and trucks of 3 tons or less. The Government of Timor-
Leste will also upgrade the road from Dili to Manatuto with support from the Government of 
Japan. Construction is expected to start in 2014. Thus, the route from Dili to Natarbora will be 
fully upgraded. Other potential routes for upgrading to carry larger vehicles are less suitable 
because of difficult terrain. Therefore, upgrading the Manatuto to Natarbora road is considered 
economically and strategically important. 
 
2. The road geometry at the northern and southern extremities of the project road is fairly 
flat, but the central section rises through hilly to mountainous terrain to cross the spine of Timor-
Leste. This section is generally poorly aligned and steep. The existing road is in extremely poor 
condition and consequently lightly trafficked. The lack of development on the south coast is 
generally attributed to the poor access allowed by the existing road. 
 
3. The government engaged consultants for project preparatory services including 
feasibility studies and detailed design for the Manatuto to Natarbora road as part of the on-going 
Road Network Upgrading Project.2 The resulting study proposes reconstruction of the existing 
road, widening the carriageway to 6 meters (m) with 1 m shoulders on both sides, and providing 
an asphalt concrete overlay, in accordance with the government’s policy for upgrading of 
national roads. No major changes in alignment or gradients are proposed. The proposed road 
width will accommodate the increased traffic resulting from south coast development in the 
medium term. Demand in the longer term is less certain, but it could be potentially significantly 
greater than estimated.  
 
4. The cost of the proposed road improvement (as described in para. 3) is $67.2 million—or 
an average of $844,000 per kilometer (km) over the total length of 79.5 km. The upgrading will 
not result in significant costs for land acquisition or resettlement, but the design will incorporate 
measures to ensure climate resilience, particularly to the effects of high intensity rainfall. 
 
 

                                                
1
  Government of Timor-Leste. 2011. Timor-Leste Strategic Development Plan, 2011–2030. Dili. 

2
 ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Loans to the 

Democratic Republic of Timor-Leste for the Road Network Upgrading Project. Manila. 
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B. Economic Analysis 
 
5. The economic assessment uses the roads economic decision model computer program 
developed by the World Bank. It is a derivative of the highway development and management 
tool, which uses simplified procedures applicable to low-volume roads. The vehicle operating 
costs (VOCs) used in model are developed using a VOC model designed for use with the 
highway development and management tool.  
 
6. Traffic. Traffic forecasts have been derived based principally on estimates of induced 
traffic. Given the proposed development interventions on the south coast and its 
underdeveloped status, current traffic provides little guidance to future traffic. Inputs to the 
economic model comprise:  
 

(i) normal traffic, based on traffic surveys; 
(ii) generated traffic (a function of reduced travel costs, produced internally by the 

economic model); and 
(iii) induced traffic resulting from planned developments on the south coast. 

 
7. Annual traffic growth rates were estimated for nine vehicle types for every 5-year period 
(as required by the economic model) by considering past trends and forecast future economic 
growth. Timor-Leste’s gross domestic product has been growing at a real rate of about 10% per 
year since 2008. This growth is expected to continue and, coupled with south coast 
development, accelerate future traffic growth. Particularly strong growth is expected in truck 
traffic. Truck traffic has been growing at more than 20% per year since 2009. While starting from 
a low base, high growth rates can be expected to continue at least until 2019 after which the 
growth rate is expected to be moderate. The adopted rates in each of the project years are in 
Table 1 and applied to the normal traffic.  
 
8. Generated traffic. In 2009, it was estimated that the average person in Timor-Leste 
made only 16 trips per year on the network of national and most important district roads.3 With 
the recent recorded increase in movements, this is now estimated to be about 20 trips per 
year—still a low rate that suggests significant frustrated demand for travel.4 Consequently, 
improvements in road conditions that lead to reductions in transport costs are likely to increase 
transport demand. Therefore, an elasticity of demand for transport with cost of 1.0 is assumed. 
This means that for every 10% reduction in VOCs, traffic will increase by 10%. With VOC 
reductions of 10%–20% envisaged, similar one-off, post-construction increases in traffic are 
expected. 
 

Table 1: Growth Rates by Vehicle Type 
(%) 

Vehicle Type 2014-2018 2019-2023 2024-2028 2029-2033 

Motorcycle 10.0 7.5 5.0 2.5 
Car 7.5 7.5 7.5 7.5 
4 wheel drive wagon 7.5 7.5 7.5 7.5 
Pickup 7.5 7.5 7.5 7.5 
Small bus 7.5 7.5 7.5 7.5 
Medium to large bus 7.5 7.5 7.5 7.5 
Light truck 20.0 15.0 10.0 10.0 

                                                
3
  Cardno Acil. 2009. Preparing the Road Network Development Project (TA 7100-TIM). Dili.  

4
 ADB. 2012. Technical Assistance to the Democratic Republic of Timor-Leste for the Road Network Upgrading 

(Sector) Project. Manila. 
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Vehicle Type 2014-2018 2019-2023 2024-2028 2029-2033 

Medium truck 20.0 15.0 10.0 10.0 
Large truck 20.0 15.0 10.0 10.0 

             Source: Consultants’ estimates (footnote 2). 
 

9. Table 2 shows the forecast traffic for a central section of the road. As the majority of the 
traffic is expected to travel the entire length of the road, the differences between sections are 
not large. 

 
Table 2: Traffic Forecast (vehicles per day) 

Year Normal 
traffic 

Generated 
traffic 

Induced 
traffic 

Total 
traffic 

Total traffic 
(excluding 

motorcycles) 

2014 122 0 0 122 46 
2018 186 93 264 543 211 
2023 290 145 389 824 340 
2028 404 202 575 1180 514 
2033 538 269 848 1656 778 

Source: Consultants’ estimates (footnote 2). 

 
10. Benefits. The principal benefits, as derived from the economic model, are as follows: 
 

(i) lower  VOCs (the difference with and without the project), and   
(ii) shorter travel time (the difference in passengers’ value of time with and without 

the project). 
(iii) lower maintenance costs 
 

11. Other quantifiable benefits are: 
 

(i) the share of local labor and the local economy in road investment costs (5% of 
investment costs spent locally, compounded by multiplier factor of 1.2);  

(ii) the share of local labor and the local economy in road maintenance costs 
(30% of maintenance costs spent on local labor-intensive maintenance, 
compounded by a multiplier factor of 1.2);  

(iii) social benefits to account for better access to markets and education, health, 
commercial, and administrative facilities (a proxy of $15.0 per person per year 
in the affected area has been assumed); and  

(iv) the residual value of bridges and special culverts, since the economic life of 
new bridges and special culverts is at least 40 years (which is more than the 
20-year period of the economic analysis), their residual value in current prices 
may be regarded as a benefit in year 20.  
 

12. With regard to the multiplier effects, money spent on labor and locally produced goods 
and services will recirculate within the economy. In 2007, according to information in the 
national accounts, 76% of household consumption was on locally produced goods and 
services. Therefore, expenditure on local wages can be expected to be recycled around the 
economy. In turn, the same proportion of this new expenditure may also be recycled. If this 
recycling is repeated, the expenditure of $100 on local wages may ultimately lead to $415 in 
recycled expenditures. With about 10% of the construction price for local labor, $100 in 
construction cost will lead to $42 in recycled benefits—or a multiplier of about 1.4. However, as 
full recycling may take considerable time, a multiplier of 1.2 is deemed more appropriate. 
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13. Social benefits. The upper poverty line in 2007 was $0.88 per person per day. 
Accounting for inflation, this is $1.50 per day in 2013. A proxy for social benefits has been 
assumed, equal to 10 days of the minimum upper level of poverty per person, per day—or 
about $15 per person per year. This is considered a conservative estimate to account for 
better access to markets and education, health, commercial, and administrative facilities. 
 
14. Analysis. Table 3 summarizes basic data for computation of benefits of road 
improvement in economic model. 
 

Table 3: Basic Data for Economic Analysis 

 Motor 
cycle 

Car 4 wheel 
drive 

wagon 

Pickup Small 
bus 

Medium 
bus 

Light 
truck 

Medium 
truck 

Large 
truck 

Economic costs ($)       
Vehicle cost 1,520 19.238 30,400 36,955 30,400 39,900 28,500 31,350 60,800 
Fuel cost per 
liter 1.21 1.21 1.21 1.21 1.21 1.24 1.24 1.24 1.24 
Tire cost 24 49 133 133 109 122 122 122 299 
Maintenance 
labor cost 6.50 27.00 33.00 20.00 20.00 20.00 20.00 27.00 34.00 
Usage          
Km per year 12,000 30,000 35,000 35,000 60,000 60,000 35,000 50,000 50,000 
Service life 
(years) 10 12 12 10 10 10 8 12 14 
Average 
occupancy 
(no.) 1.4 3.8 3.5 3.2 13.1 18.7 6.2 4.5 4.5 
Proportion of 
business trips 
(%) 35 35 67 58 27 32 32 32 32 
Value of time 
($/hour)          
Business 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 
Leisure 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

Source: Consultants’ estimates (footnote 2). 
 

15. Costs and options for analysis. The economic evaluation compares a “with project” 
scenario to a “without project” scenario. The “with” project scenario involves upgrading to the 
Government’s geometric standard of 6m with asphalt concrete surfacing and 1 m sealed or 
unsealed shoulders (depending on location). From the engineering perspective, this is 
considered to be a minimum standard for a road that will be expected to carry container trucks 
and articulated heavy vehicles. As costs and benefits vary depending upon terrain and traffic, 
the road has been subdivided into sections according to their individual characteristics for the 
purpose of the analysis. 
 

16. This “without project” scenario entails providing proper maintenance to the road 
according to defined guidelines and expected professional judgment. Because most of the 
road has not received proper maintenance for many years (because of lack of resources and 
other reasons), this scenario implies a significant increase in maintenance cost compared with 
the current expenditure. A significant maintenance budget is needed to allow the road to be 
passable and to prevent further deterioration of its foundations and surface. Average annual 
maintenance costs are estimated at $11,500–$24,000 per km. 
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17. Road roughness. The economic model uses the International Road Roughness Index 
to measure the roughness, and computes the consequent effects upon VOCs.5 This analysis is 
based on actual measurements of the current condition of the road. However, some sections 
(where existing bituminous surfacing is still intact) are currently exhibiting relatively low values. 
These are likely to deteriorate rapidly if traffic volume increases. Allowance has been made for 
this deterioration in the analysis by estimating roughness that would result from the 
maintenance carried out in the base case.  Table 4 shows the existing roughness values by 
section. 
 

Table 4: Road Roughness by Section 

From – To (km) Section length (km) Average roughness index 

0.0–16.8 16.80 11.04 

16.8–22.8 6.00 10.03 

22.8–34.3 11.50 27.44 

34.3–67.8 33.50 31.45 

67.8–75.3 7.50 28.99 

75.3–79.5 4.20 10.41 
  Km = kilometer. 
  Source: Consultants’ estimates (footnote 2). 

 
18. Economic analysis. Timor-Leste is emerging from a long period of conflict, during 
which investment and maintenance of core infrastructure was minimal. Consequently, rates of 
return are lower and risks associated with basic infrastructure are higher as the country seeks 
to reintegrate socially and economically, while ensuring that the benefits of stability and 
economic growth are inclusive. In accordance with ADB’s approach to engaging with weakly 
performing countries, economic internal rates of return (EIRRs) in Timor-Leste should not be 
expected to be the same as in other developing member countries.6 Timor-Leste has placed 
much of the royalties from its offshore oil and gas industry into a trust fund, which currently has 
assets of more than $13 billion. Revenue from other sources is negligible. Since 2005, the fund 
has earned an average annual return of 4.10%, but is currently earning 2.01%. However, a 
standard economic analysis has been carried out to calculate the EIRR and the net present 
value (NPV) of the investment at a discount rate of 12%. Table 5 shows the results of the 
analysis. 
 
19. Sensitivity analysis. A sensitivity analysis was carried to calculate the EIRR and NPV  
if (i) agency costs increase by 20%, (ii) user benefits decrease by 20%, and (iii) a combination 
of both occurred. Table 6 shows the results of this analysis. 
 
20. Summary. The weighted average EIRR for all sections of the road is 10.2% and the 
NPV is calculated to be minus $6.32 million. In the worst sensitivity case (agency costs rise by 
20% and benefits fall by 20%) the EIRR falls to 5.9%.  
 
21. There is a significant risk that the road will attract greater volumes of heavy vehicles in 
the early years as construction materials, fuel, and other items are transported from north to 
south to support development. Later, diesel, gas, liquefied gas, timber, and other agricultural 
products are likely to be transported from south to north. ADB’s experience in Timor-Leste has 
shown that attention must be paid to climate resilience, which generally means comprehensive 

                                                
5
  The International Roughness Index (IRI) is a worldwide standard for measuring road smoothness. The lower the IRI 

number at given speed, the smoother the ride felt by road user. 
6
  ADB. 2007. Achieving Development Effectiveness in Weakly Performing Countries (The Asian Development Bank’s 

Approach to Engaging with Weakly Performing Countries). Manila. 
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reconstruction of the existing road stock. Upgrading of national roads is in accordance with the 
government’s policy and is required in this case to ensure that the Manatuto to Natarbora road 
is able to contribute fully to supporting development of the south coast.  
 
C. Financial Analysis 
 
22. The required annual maintenance expenditure for the core road network (about 1,600 
km) as of 2009 was estimated at $20 million–$30 million (in 2009 prices) (footnote 3). It was 
also estimated that improving the roads to a maintainable condition could cut the required 
funding level in half. The funding needed for routine maintenance is substantially above recent 
allocations. The 2011 budget provided $5.3 million for routine road maintenance; in 2013, $4.4 
million was allocated. However, the bulk of the budgetary allocation is used for ad hoc 
emergency interventions, not routine maintenance. The 2013 budget includes at least $38 
million for such activities. Proper allocations would support adequate maintenance of all national 
roads.  
 
23. Most of Timor-Leste’s roads have fallen into disrepair because of the 27-year conflict 
before independence and the lack of capacity of the responsible government agencies. The 
government has focused on the restoration of the existing network, not its expansion. The 
restoration work aims to provide a higher level of resilience to extreme climate events and 
climate change factors, as well as accommodate the rapidly growing vehicle fleet and larger 
individual vehicles (particularly trucks) that are becoming common. The cost of maintaining an 
upgraded road is significantly less than attempting to provide the same level or serviceability on 
a road that has not been upgraded. Failure to upgrade the principal roads in the core national 
network will increase operation and maintenance costs.  
 
24. Maintaining the unimproved Manatuto to Natarbora road to a basic serviceable standard 
is estimated to cost $1.25 million per year, nearly four times the $0.32 million for the upgraded 
road. The construction contract requires the contractor to carry out routine maintenance for 2 
years after completion of the upgrading works, as well as maintain the road in a trafficable 
condition during the construction period. Therefore, an adequate budgetary allocation is assured 
for at least 5 years. Thereafter, the Ministry of Public Works plans to consolidate the 
maintenance of upgraded roads into larger performance-based contracts that are expected to 
be for at least 5 years. This will alleviate the government’s capacity constraints and ensure that 
adequate funds are provided. 
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Table 5: Summary of the Economic Analysis 

 

Section 

Section 

identifier 

Length 

(km) 

Economic 

indicator 

with project
a
  

Manatuto to Cribas A09-01 22.8 NPV ($ million) -1.16 

   EIRR (%) 10.5 

     

Cribas to Laclubar A09-02 11.5 NPV ($ million) -0.91 

   EIRR (%) 10.3 

     

Laclubar  to 

Manehat 

A09-03 33.5 NPV ($ million) -2.68 

   EIRR (%) 10.1 

     

Manehat to 

Natarbora 

A09-04 11.7 NPV ($ million) -0.75 

   EIRR (%) 10.0 

     

Junction to 

Laclubar 

C-15 10.3 NPV ($ million) -0.81 

   EIRR (%) 10.1 

     

All links weighted 

average 

  NPV ($ million) -6.32 

   EIRR (%) 10.2 

EIRR = economic internal rate of return, km = kilometer, NPV = net present value. 
a 

Scenario 3 – Reconstruction. 6.0 meter carriageway with asphalt surfacing. 

Source: Consultants’ estimates (footnote 2). 
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Table 6: Sensitivity Analysis  

 

Section 

Section 

identifier 

Length 

(Km) 

Economic 

indicator 

Agency 

cost +20% 

User 

benefits -

20% 

Both 

Manatutuo to 

Cribas 

A09-01 22.8 NPV ($ 

million) 

-3.10 -2.87 -4.81 

   EIRR (%) 8.5 8.1 6.2 

       

Cribas to 

Laclubar 

A09-02 11.5 NPV ($ 

million) 

--2.28 -2.1 -3.46 

   EIRR (%) 8.3 7.9 6.0 

       

Laclubar  to 

Manehat 

A09-03 33.5 NPV ($ 

million) 

-6.38 -5.84 -9.54 

   EIRR (%) 8.1 7.6 5.8 

       

Manehat to 

Natarbora 

A09-04 11.7 NPV ($ 

million) 

-1.69 -1.54 -2.47 

   EIRR (%) 8.1 7.7 6.0 

       

Junction to 

Laclubar 

C-15 10.3 NPV ($ 

million) 

-1.89 -1.73 -2.82 

   EIRR (%) 8.1 7.6 5.8 

       

All links weighted 

average 

  NPV ($ 

million) 

-15.34 -14.08 -23.10 

   EIRR (%) 8.2 7.8 5.9 

EIRR = economic internal rate of return, km = kilometer, NPV = net present value. 

Source: Consultants’ estimates (footnote 2). 

 

 
 
 




