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Important Notice 

This report is provided pursuant to a Consultancy Agreement between SMEC Australia Pty Limited (“SMEC”) 
and Asian Development Bank, under which SMEC undertook to perform a specific and limited task for Asian 

Development Bank.  This report is strictly limited to the matters stated in it and subject to the various 

assumptions, qualifications and limitations in it and does not apply by implication to other matters.  SMEC 

makes no representation that the scope, assumptions, qualifications and exclusions set out in this report will 

be suitable or sufficient for other purposes nor that the content of the report covers all matters which you 

may regard as material for your purposes.  

 

This report must be read as a whole.  Any subsequent report must be read in conjunction with this report. 

The report supersedes all previous draft or interim reports, whether written or presented orally, before the 

date of this report.  This report has not and will not be updated for events or transactions occurring after the 

date of the report or any other matters which might have a material effect on its contents or which come to 

light after the date of the report.  SMEC is not obliged to inform you of any such event, transaction or matter 

nor to update the report for anything that occurs, or of which SMEC becomes aware, after the date of this 

report. 

 

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal 

responsibility whatsoever in relation to this report, or any related enquiries, advice or other work, nor does 

SMEC make any representation in connection with this report, to any person other than Asian Development 

Bank.  Any other person who receives a draft or a copy of this report (or any part of it) or discusses it (or any 

part of it) or any related matter with SMEC, does so on the basis that he or she acknowledges and accepts 

that he or she may not rely on this report nor on any related information or advice given by SMEC for any 

purpose whatsoever. 
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Preface 

This document is prepared to guide the development of the road network in Timor Leste and achieve the key 

road sector objectives included in the Strategic Development Plan 2011-2030. It is the outcome of a technical 

assistance (TA) funded by the ADB to support the Government of Timor Leste in this effort. The TA was 

designed to develop the following:   

 

• Output 1a: Integrated national road network strategy and plan. Support will be provided to DRBFC to 

draft a comprehensive national road network strategy and plan that will encapsulate the following: (i) 

20-year capital investments and operation and maintenance (O&M) strategy, (ii) organizational reform 

plan to implement the strategy; (iii) defined levels of service (LOS) expected from the national road 

network that will include communication mechanism to the public for feedback and performance 

measurement; (iv) asset management plan linked to an appropriate asset management system to 

support network prioritization and intervention thresholds; (v) an operational manual and training for 

planning, budgeting, procurement, supervision, and monitoring and evaluation, and (vi) operational plan 

targeting development of national road contracting and consulting industry, human resources and 

capacity development, and financing instruments to support private sector participation. Suitable policy 

instruments would be considered to integrate the draft strategy and plan in the wider context of 

Transport Sector Master Plan currently under review and endorsement by the Government. 

 

• Output 1b: Concept design for a sustainable road maintenance program. This output will build on road 

maintenance initiatives by donors including ADB, JICA, European Union and the Roads for Development 

program financed by the Government of Australia to deliver (i) a draft policy paper to introduce Road 

Maintenance Fund; and (ii) a design for donor-supported 10-year road maintenance and operation 

program. An initial concept proposal for the program has been shared with the government and 

development partners, and broad support has been received (see attachment 1). An extensive 

stakeholders’ consultations and high-level policy dialogue will need to take place to draft the policy 

paper and the program suitable for donors’ technical and financial support.  
 

This document provides an executive summary of the output of this work. It presents the key 

recommendations for the sustainable development and maintenance of the road network and it will 

hopefully serve as a reference and guideline in formulating the Government of Timor Leste’s future road 
sector strategies and plans. The list of reports summarized here in order are: 

 

OUTPUT DELIVERABLE 

1 Road Subsector Assessment 

2 Road Investment and Maintenance Strategy 

3 Maintenance Program 2020-2030 

4 Road Maintenance Fund Policy Paper 

5 Organizational Reform Plan 

6 DRBFC Training Program 

7 DRBFC Manuals for Operations 

8 Road Asset Management Plan 

9 Levels of Service 

10 Operational Plan for National Industry 

 

The TA’s conclusions and recommendations are based on the professional judgement and views of the TA 
consultants derived through a series of seminars, workshops, and consultations with various government 

agencies and offices, under the overall guidance received from the Ministry of Public Works, the Ministry of 

Finance and the Asian Development Bank.  

 

The team is grateful for the support and information provided to it by the various units within the DRBFC and 

other government ministries. 
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1 Introduction 

1. This document forms the basis for the preparation of a 20-year Road Investment and Maintenance 

Strategy (RIMS). It should be noted that developing a twenty-year strategy must consider a number of 

constraints.  The most important one is that life will change significantly over the 20 years so the “strategy” 
is really a guidance that needs to be flexible and respond to the political and structural changes in Timor Leste 

that will occur over the coming 20 years.  As the time forward increases, the detail should be taken as 

aspirational rather than definitive.   

2. The RIMS will be based on an understanding of what DRBFC hopes to achieve, building on the Strategic 

Development Plan (SDP).   The RIMS will include the overall vision for the road network, the policies that will 

help achieve that vision, the key principles that will guide how those policies will be implemented and the 

implication of those policies and principles on the steps needed to develop the road network.  The RIMS, as 

in reality, recognizes that one size of road does not fit all conditions.  The alignment, carrying capacity and 

detailed geometry should be based on the function of the road and the purpose it serves, rather than its 

administrative classification. This document supports the concept of a technical classification system for 

roads which is used in many other countries and was recommended in the Timor Leste Road Geometric 

Design Standards1. This concept allows the roads to be “right sized” and aims to have the roads fit the needs 
of the users and in turn support the development of the economy in a cost-effective manner.    

3. Too many things will change in Timor Leste to expect that a 20-year strategy will define exactly which 

roads will be upgraded and which will not for each five-year period.  Rather, the RIMS will define what limits 

and direction will need to be placed on the development and maintenance of the roads.   It will define what 

levels of service can be expected from the road network, how road user charges can be mobilized and how 

the characteristics of the developing population density and economic growth will drive road decision 

geographically and operationally.  Based on the general direction provided by the RIMS, five-year plans may 

be developed as a program of implementation over each five-year period, whereby annual investments will 

follow a prioritized spending budget.  Each step moves toward more detail.   

4. The main impetus for investments in the Timor Leste road network over the past 15 years have been 

provided by the IFIs.2  That investment has in part been guided by a number of “master plans” and specifically, 
since 2010, by the network upgrading plans in the Strategic Development Plan (SDP) prepared by the Prime 

Minister’s Office with input from a wide variety of specialists. The SDP has been a major guiding force for 

investment but most of the large initiatives in the road sector have now either been achieved or have been 

amended over time to remain practical.   The SDP was also not driven by economic principles but was largely 

a political statement.  At this point, economic considerations will need to take a stronger role in defining the 

further network development. The list of relevant plans that have helped to shape the current road system 

is indicated in Table 1.  

 Table 1 Road Sector and Transport Plans and Studies 

DOCUMENT YEAR SECTOR STATUS 

National Road Network Master Plan Final Report (MoI) 2009 Roads Final 

The Master Plan for Rural Roads (Europeaid) 2010 Roads Final 

Strategic Development Plan 2011-2030 (GoTL) 2011 Cross Sector Published 

Timor-Leste Public Expenditure Review: Infrastructure (WB) 2015 Transport Published 

Rural Roads Master Plan 2016-2020 (GoTL) 2015 Roads Published 

National Transport Sector Master Plan (ADB) 2016 Transport  Draft  

Dili Urban Master Plan (JICA) 2016 Cross Sector Draft 

Public Transport Project Master Plan (MDRI) 2016 Land Transport Final 

 

 

1 Road Geometric Design Standards, Technical Assistance 4942 ADB, Ministry of Infrastructure, Sinclair Knight Mertz, 2010 
2 The IFIs active in Timor Leste are the Asian Development Bank, the World Bank, the Japan International Cooperation Agency, the 

Department of Foreign Affairs and Trade of Australia, the European Union and the United National – primarily through the input of 

the International Labour Organization. 
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5. The three reports highlighted in bold above have had the most impact on the development of the road 

network.  The two rural roads master plans in particular have been notable for their quality of data.  Both 

have collected road condition, population served and linkage data as a base for their investment plans and 

in both cases, the implementation of the rural road improvement program that followed, was true to the 

basics in the plan.  The first report in 2010 was notable in its consideration of level of service and costing as 

well as traffic as an indicator of importance of the roads in the prioritization decisions.   

6. Through the period following the publication of the SDP, the Department of Roads Bridges and Flood 

Control (DRBFC) was institutionally limited with insufficient capacity to prepare feasibility studies, designs for 

works or even arrange maintenance. As a result, the contracting community were often given upgrading 

contracts under sole-sourced emergency works contracts.   In some cases, upgrading works were undertaken 

and completed on the basis of verbal assurance from a senior government official that it would be approved 

and accepted after the work had been done.   

7. A large number of such contracts are still ongoing. Hardly any competitive procurement has been carried 

out by DRBFC for upgrading and rehabilitation contracts.  As a result, planning for national and municipal 

road works is largely ignored and works are spread around the country, largely based on the political 

preference of their backers.  The contents of this report are designed to bring more rationality to this process 

and improve the sustainability of the national network. 

8. The starting point for developing a strategy is to define an agreed vision and statement of policy. The 

statement of policy needs broad buy-in among the senior staff of the DRBFC, the Minister of Public Works, 

the key members of the Council of Ministers and most importantly, the general public.  Chapter 2 defines a 

draft road policy. It is likely that the draft policy, once accepted, can be the basis for the development of a 

new road sector law. 

9. Chapter 3 provides a discussion of the need for principles on which the further development of the road 

network will be based.  Those principles guide how the 20-year Road Investment and Maintenance Strategy 

will be prepared or amended over time as needs arise.  

10. Chapter 4 deals with strategic balance, between core and non-core roads; between national, municipal, 

urban and rural road investments; between road investments and investments in sustainable maintenance; 

between levels of service provided on the different road links; and between economic and political 

imperatives. This chapter also defines the technical standards needed to serve the function and traffic levels 

for each road.   

11. Chapter 5 describes the 20-year Road Investment and Maintenance Strategy (RIMS). The strategy is 

provided as a series of options.  This document is not prescriptive.  It is meant to offer the Government of 

Timor Leste a range of future options based on limitations that the government itself will impose.    
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2 Policy and Principles 

12. The road network is a living entity.  It changes over time and it needs constant attention.  To be effective, 

it also needs to be planned, financed and managed.  The planning process begins with a clear understanding 

of the purpose of the roads and the structure necessary to serve that purpose.  That structure is defined in 

the policies of the government which are used to guide the development and management of the physical 

infrastructure.  

13. The policies normally will be further strengthened through legal provisions that can then guide and set 

the limits on how the roads are developed, funded and managed under a “road law” or in accordance with 
other laws as appropriate. The strategy flows from the basic network structure and the policies of the 

government and the implementation plans follow from the strategy.   

2.1 Road Sector Policy Statement 

14. The draft statement of vision for the transport sector is: 

Our vision for the transport sector is driven by our national moto which says “Unity, Action, Progress”. In 
transport, we will strive to develop our infrastructure and give Timorese people greater opportunities to 

become united, action oriented and progressive in achieving our national goals. We will be tireless in making 

Timorese people truly global by unlocking opportunities on land, sea and air in most efficient and economic 

ways possible. 

15. Within that transport sector vision, the road sector will: 

“The road sector3 in Timor Leste will promote connectivity and accessibility for the people of Timor Leste; 

provide a well-maintained standard of all-season access to and between population centres on roads having 

an appropriate level of service; and enable the people of Timor Leste to fulfil their social and economic 

transport needs on a road network which is environmentally, economically and financially sustainable.” 

2.2 Underlying Principles  

16. The Policy Statement is founded on the following principles which underlie the reforms to which the 

government will be committed:  

(a) Roads form one of the critical sectors for national economic development.  The long-term 

development of the country depends critically on a road network that is strategically efficient, 

serves the travelling public, and supports economic development, and where available resources 

of capital, labour, equipment and materials are used in the most economically productive way;  

(b) To balance effectiveness and cost, the Ministry responsible for roads, will define the appropriate 

technical standards to be applied to each road to ensure that the roads serving a specific need are 

appropriately sized for the level of service required;  

(c) The Ministry will focus primarily on the management and regulation of the road network. This 

includes planning, financing works, regulating standards and ensuring road service standards set by 

the Ministry;   

(d) The government will continue to encourage viable private sector involvement in the transport 

sector.  Regulation and contracts with the private sector will be transparent, justified, foreseeable, 

non-discretionary and enforced; 

(e) Ad hoc development of roads is wasteful of scarce resources.  Based on the road strategy and 

implementation plans, the roads developed by the Ministry will be prioritized.  The priorities 

attached to the development of roads will be defined by the needs served – measured in terms of 

 

 
3 The ‘road’ terminology in this paper is broadly defined to include bridges and tunnels.  Bridges and tunnels are merely a convenient 

way to cross water, span large spaces or circumvent physical barriers and are all termed ‘roads’. 
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expected traffic, community and population density, strategic linkage among communities and 

support for economic development; 

(f) Evidence-based planning will define how planned road investments serve community needs.  The 

Ministry through its planning unit will apply existing and/or survey data to determine the social and 

economic impacts of the target roads and use the intensity of those impacts as the measure of 

need.  Priorities for investment will be designed to provide a balanced national, urban, municipal 

and rural road network that best serves the needs of its users; 

(g) All road sections for which the capital investments have been completed, will immediately be put 

under a routine and periodic maintenance regime following their handover back to the 

government. For this purpose, the government will ensure sufficient maintenance funding is made 

available from different funding sources; 

(h) The Ministry recognizes that there is a dynamic balance between the size of the economy and the 

road network that it can sustainably support.  To enable the road network to be sustainable, the 

development of the road network will not exceed the network size that can be sustainably 

maintained to a standard in keeping with the overall vision.  Roads that have not yet been improved 

and put under sustainable maintenance will receive only minimal maintenance to keep them 

trafficable until they can be improved;  

(i) The implementation of works will be allocated to the private sector applying open competitive 

bidding to ensure cost efficiency.  Preference will be given to development of local capacity for 

contracting with emphasis on improving quality standards;  

(j) Feasibility studies, physical testing and design, and supervision and monitoring of works will 

increasingly be allocated to the private sector.  Preference will be given to development of local 

capacity for consulting services with emphasis on improving quality standards;  

(k) The Ministry will support increased inclusivity in transport planning, management and monitoring.  

Community and user participation in providing feedback, involvement on boards and committees 

and monitoring of road quality and service will be encouraged; 

(l) Road management authority as defined in the Basic Law on the Road Transport System (2003) will 

be devolved to the administrative level most suitable for making road management decisions. 

Urban and rural roads are appropriate for decentralized road management at municipal level, but 

implementation depends on the development of capacity in the municipal jurisdictions. The 

decentralization of municipal road management may also be considered in the future; 

(m) The Ministry will follow the Decree Law 4/2014 on Pre-deconcentration to develop capacity in the 

regions or municipalities to manage and support key local components of the Ministry of Public 

Works activities and to comply with the law’s requirement to coordinate and support the  municipal 
authorities as responsibility for lower level roads is successively decentralized to those 

municipalities; 

(n) The government will commit to providing safe, secure and socially responsible road infrastructure 

and operations which meet long term environmental standards. 

2.3 Implementation Means 

17. The means to implement the Policy Statement are as follows: 

(a) To upgrade the national roads linking municipalities to each other, to improve the municipal roads 

linking municipal centres to administrative posts, and to rehabilitate rural roads that provide access 

to sucos and the more remote areas by: 

(i) continuing to invest in priority roads as identified in the master plans; 

(ii) ensuring the subsequent maintenance of all completed roads. 

(b) To facilitate sustainable maintenance of road assets, user charges will be introduced to provide 

longer term funding.  The Ministry will establish a Road Maintenance Fund which: 

(i) will be managed by a Board of Directors including both government officials as well as a 

minimum of 30% road users or other non-government members.  The Road Maintenance Fund 
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will be autonomous and will report directly to the Minister responsible for roads and/or the 

Minister responsible for finance; 

(ii) will collect monies through a tax on fuel, through vehicle registration fees, through a road user 

charge for heavy vehicles and through selected road tolls where appropriate; 

(iii) will allocate monies collected from the road users to the road management authority to be 

used to repair or maintain the road network to an appropriate quality of service standard 

depending on the road class and design standards.   

(c) The role of the public sector (government) in the road network will be limited to establishing policy, 

planning, setting standards and developing design and contracting manuals, contracting the 

services required and monitoring service standards and road condition to ensure that the public 

needs are met.  This includes:  

(i) providing an ongoing update of sustainable road development policies to ensure constant 

improvements in road infrastructure and service delivery to users; 

(ii) providing written standards and manuals for design, construction and operation of all classes 

of road and road safety features based on a tested and approved contracting template in 

Timor-Leste; 

(iii) as an employer, monitoring performance of concessionaires, contractors and maintenance 

providers of road transport infrastructure to ensure that the key performance indicators 

required of those entities are achieved; 

(iv) developing appropriate standards to be used to classify and register engineers and contractors 

working on road infrastructure to ensure that those entities have the necessary capacity, 

training, experience and resources to undertake the road works under consideration; 

(v) ensuring that all works undertaken on the road network through contracting are selected 

through open and transparent competitive procedures following laws of the Timor-Leste 

government for procurement of design, construction, maintenance and independent 

supervision as needed, regardless of the value; 

(vi) developing safety and environmental standards during all phases of project development and 

implementation and ensuring compliance. 

(d) The Ministry will support the structural changes to localize, as appropriate, the management and 

monitoring of the road network for better and faster response to local needs. This will require 

supporting development of increased municipal capacity to management rural and urban roads 

under their respective jurisdictions. The Ministry will also re-establish municipal offices under the 

Ministry to support its own operations as well as improve coordination with the municipal 

governments with regard to:  

(i) planning and budgeting for municipal and national linked roads or for roads crossing municipal 

boundaries; 

(ii) procurement, contracting and implementation of road works as needed; 

(iii) supporting the local installation of public transport infrastructure facilities that fall under MPW 

jurisdiction such as – ticketing offices, and waiting areas for scheduled and non-scheduled 

services as needed; 

(iv) standards of works for both maintenance and rehabilitation to meet the traffic and the 

topographic needs of the areas of works; 

(v) manage overloading and heavy vehicle usage that is potentially damaging the roads under 

municipal authority; 

(e) The financing and provision of road transport infrastructure follows the guidance provided in the 

2003 Basic Law on the Road Transport System.  Within that law, there is provision for developing 

appropriate implementation regulations and rules to ensure user responsive, cost effective and safe 

public transport services. This would include for instance: 

(i) vehicle loading limits to protect against premature damage to the roads;  

(ii) operating speed and safety limits in cooperation with the road transport regulator to ensure 

safe operation; and  
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(iii) specification and creation of laybys and safe waiting and loading areas for public transport 

operators on the road network. 

(f) To assist in the development of appropriate operational rules and regulations, the government will 

consult with stakeholders and affected parties to obtain their views on needed areas of regulation.  

Based on those consultations, draft regulations will be prepared and evaluated against the costs of 

implementation and the benefits to be achieved in terms of user service or safety.  

2.4 Strategic Outcomes 

18. While project level plans deliver outputs, the strategies that guide those plans deliver outcomes that 

together achieve the objectives of the policies.  The strategic outcomes linked to the Policy Statement can 

be clustered under the following overall themes:  

(a) Connectivity: The Ministry of Public Works working with municipalities  and private stakeholders, 

will maintain and upgrade 100% of the core network to a defined level of service (roadway 

condition) and provide minimum level of service for non-core roads to ensure all-weather internal   

connectivity within the country and with Indonesia over a period defined by the appropriate 

balance of funding for maintenance and improvement works 

(b) Accessibility: The Ministry of Public Works, working with other ministries, municipalities and 

private stakeholders, will ensure ever improving road accessibility measured as the average time 

needed to reach all municipal centres from any one centre.  The roads should also ensure all-year-

round and universal access for disabled and vulnerable road users, and provide roadside facilities 

such as covered waiting, safe loading and unloading facilities for all public transport users 

(c) Financial Sustainability: The Ministry of Public Works, working with the Ministry of Finance and   

road users, will increase sustainable funding for road maintenance and economically justified 

capital road investments using public finance and debt, and establishing a user-funded independent 

Road Maintenance Fund using fuel tax, registration fees, tolls (when appropriate), and other fees 

to ensure roads are maintained in an economically optimal way as defined by the road asset 

management system 

(d) Institutions: The Ministry of Public Works will reform itself with the aim to become a policy maker, 

regulator, planner, financier and manager of the road network using re-established offices at 

municipal or regional level and supporting, as and when needed, decentralization of municipal and 

local roads under municipal administrated authority, and in doing so, it will aim to achieve 

continuously improved user satisfaction measured by means of user feedback 

(e) Standards: The Ministry of Public Works will update and formally adopt road design, construction 

and maintenance standards through codified manuals to attain full alignment with international 

best practices, taking into consideration climate change and environmental risks specific to Timor-

Leste, and will conduct regular review of those standards to ensure that new and innovative 

technologies, materials and specifications are considered in road designs, construction and 

maintenance 

(f) Execution: The Ministry of Public Works together with donor agencies and the private sector will 

enhance the market for domestic consultants and contractors to expand and improve their capacity 

to deliver capital, operation and maintenance works and related services in the road sector and in 

doing so, it will maintain and implement the current professional registration and licensing 

standards for the private sector consultants and contractors and use that registration requirement 

to tender out all consulting services and road construction and maintenance works using 

competitive procedures. 

2.5 Vetting, Review and Acceptance of Vision and Policy 

19. The Road Sector Policy Statement addresses the needs of the people of Timor Leste.  To ensure that is 

the case, the draft policy statement will be socialized.  The socialization of the road sector policy statement 

will be channelled through public media, the Ministry webpage and participative organization direct 

consultations.  These socialization steps will include:  
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(a) Direct publication. The draft policy statement will be published in both English and Tetun in local 

newspapers on three different days to ensure as many people in Timor Leste as possible can review 

the policy statement.  These publications will contain information on how to respond in writing 

either directly to the Minister’s office or via the Ministry webpage.  Further, a hotline telephone 
number will be provided to allow people with no internet access to verbally leave a message related 

to the policy for Ministry staff to review.  The messages will be compiled and used to amend the 

policy statement prior to the final version being published. 

(b) Publication on the Ministry webpage.  The publication on the Ministry webpage will be a 

permanent presentation and it will allow readers to respond to the policy statement with 

comments.  These comments will remain on the webpage for review prior to the publication of the 

final amended version of the policy statement. 

(c) Organizations will also be consulted directly. These consultations will be with non-government 

organizations like the Chamber of Commerce and Industry and other interested or affected 

associations, with local people during public meetings in municipalities, and with IFIs.  The 

consultations in municipalities are particularly important.  It is not common for the residents of 

municipalities to be consulted on topics of national interest. Experience in other jurisdictions 

indicates that local people are very pleased to be presented with important pending government 

policy and are keen to offer their views.   

20. The final approved policy statement will then be published for the final time in the local media in both 

English and Tetun and that version will serve as the basis for the preparation of a new road sector law.   
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3 Effective Management 

21. The fundamental base function of roads is to offer the community a way to link together and physically 

communicate such that its resources of capital, labour, equipment and materials are used in the most 

economically productive way possible, stimulating business and trade and facilitating all other aspects of 

community life. The effective management of road network involves the following components:  

(i) clearly set out organizational structure and division of responsibilities with comprehensive 

operational procedures;  

(ii) adequate tools and capacity for planning, budgeting, procurement and execution;  

(iii) ability to mobilize, generate and allocate scarce funding resources efficiently to achieve set 

policy objectives. 

(iv) fit-for-purpose asset management system including accurate knowledge of the extent and 

condition of assets;  

(v) robust monitoring, accountability and feedback mechanism applying well-established level of 

service and technical standards to continually improve future road infrastructure. 

22. It would also involve research and development, where the road agency undertakes complex and 

untested solutions to mainstream new technologies or innovative ideas.  

23. The first three of the above components are discussed here as inputs to the development of the road 

investment and maintenance strategy.  The third, fourth and fifth are discussed in more detail in separate 

volumes of this publication set4.    

3.1 Division of Responsibilities  

24. Traditionally roads departments have carried out most work in house.  They have maintained material 

stockpiles and equipment to carry out maintenance and emergency works.  Large-scale construction has 

often been done by contract.  The tendency among modern departments is now to transform into agencies 

that regulate, plan, manage and monitor works rather than carrying out works themselves.  This contracted 

out model to enhance cost effective use of resources and improved accountability of delivery has become 

the preferred modality and it allows the roads departments to focus on the overall management of the road 

network rather than on the direct execution of works.  DRBFC is now at that crossroads.  At the moment all 

major construction works, including all rehabilitation and most maintenance is done by contractors, although 

this often involves direct contracting (especially in the case of upgrading works).  Some key tasks like 

planning, design, bidding and contracting, supervision and monitoring remain a responsibility of the DRBFC.   

25. Current plans to reorganize the department will inevitably move further in that direction.  Other 

countries have moved toward the corporatization model. Fiji is a good example where, since 2012, the roads 

department of the Ministry of Works has been transformed into the Fiji Roads Authority (FRA) which has full 

responsibility for the nation’s roads, bridges and jetties.  The FRA functions like a private company with 
annual reports of achievements and audited financial statements.  Another good example is the South African 

National Roads Authority Limited (SANRAL).  SANRAL is able to manage 16,000 kms of road, three times the 

size of the network in Timor Leste with a total staff of 160.  The attraction of the autonomous road authority 

is efficiency and accountability.  The pros and cons of this option are discussed more fully in a companion 

report on the future organization structure of DRBFC.  But the key for this policy is the government’s 
commitment that the role of the future DRBFC will be to target planning, financing, regulating and setting 

standards, and ensuring road quality for all of Timor Leste through appropriate levels of service and link 

capacity.   

3.1.1 Deconcentrated Road Management 

26. Deconcentration is the transfer of resources from the central core of the DRBFC to other areas of the 

country, either as regional offices (as was the case some years ago) or to municipal offices to facilitate 

 

 
4 See Volume 5: Road Asset Management Plan and Volume 10: Concept Design of Maintenance Program and Volume 4: Levels of 

Service together with Volume 6: DRBFC Operations Manual and Volume 7: DRBFC Training Program. 
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coordination with municipal governments and the decentralized municipal road departments. The 

justification for deconcentration is that it brings resources for supervision and monitoring closer to the roads 

where they are needed.  Issues related to the management of the national roads near Suai, for instance, 

would first be considered by the DRBFC office in Suai and only if the decision was above the authority levels 

for DRBFC staff in Suai, would it be referred to the DRBFC head office in Dili.   

27. Subnational reorganization began in 2009 with the establishment of municipalities from what had 

earlier been districts5. Prior to 2014, DRBFC maintained five regional offices. Those regional offices had an 

engineer, a supervisor and three assistant supervisors.6 The process of deconcentration was laid out in the 

Organic Statute of Pre-deconcentration Structures of 20147.   In 2014 the five regional DRBFC offices were 

converted into 13 municipal DRBFC offices by the Commission of Public Affairs, each with a Director of Roads. 

Those municipal DRBFC offices were later transformed into municipal road departments and transferred to 

the authority of the municipalities by the Ministry of State Administration. This essentially changed their role 

from one of deconcentrating DRBFC services to the municipal level to one of serving a broader 

decentralization mandate including other national government services to be delivered by the municipal 

governments.  As a result of these changes, DRBFC lost its deconcentrated presence in the municipalities 

until 2019 when 54 new technical staff were added and allocated to the municipal offices.  Together with the 

new DRBFC staff, the municipal road departments provide support to DRBFC, but their formal authority is 

through the municipality.   

3.1.2 Decentralized Administrative Authority 

28. Decentralization is the movement of national or central responsibilities to a less central level of 

authority.  As stated in the Basic Law on the Road Transport System (2003), responsibility for roads will be 

devolved to the administrative level most suitable for making road management decisions. Urban roads, rural 

roads and, to a lesser extent, municipal roads are all appropriate candidates for decentralized road 

management.  As noted above, some capacity for road management in the municipalities has been created 

with the transfer of the DRBFC municipal offices to the authority of the municipalities.  That transfer will 

provide a core capacity that can, in future, be used to help develop and maintain the roads under the 

authority of the municipalities.  But more capacity will be needed.   

29. Rural road management is receiving significant support from the R4D programme8, while urban roads 

receive strong support from the DRBFC office in Dili. Municipal roads continue to be fully managed by the 

DRBFC office in Dili together with the national roads. All financing for roads flows through the MPW and 

DRBFC. Procurement is carried out by the MPW or by the National Procurement Commission (NPC). The 

involvement of the municipal road departments is limited to the supervision of rural and urban road works. 

Over time, their involvement in the different aspects of road management will need to be expanded, and the 

related capacities will need to be developed. 

3.1.3 Private Sector  

30. While the DRBFC will remain responsible for regulation, standards, management and quality assurance, 

the role of the private sector will need to expand.  Limited private sector capacity exists in Timor Leste for 

road design, materials testing, geophysical surveys and mapping, data collection, FIDIC supervision as 

engineers, independent inspection and verification testing and training.  These are typically roles filled by 

specialized consulting companies of which only a few exist in Timor Leste.  As the role of the IFIs begins to 

diminish, the requirement to follow FIDIC conditions will diminish unless the Ministry becomes more 

committed to high quality delivery of road works and voluntarily agrees to apply FIDIC contract standards to 

locally funded project works.  A move away from FIDIC conditions may also diminish the role and authority 

of the supervision engineers. 

 

 
5 Decree Law 11 of 2009. 
6 See https://www.adb.org/sites/default/files/linked-documents/45094-001-tim-ssa.pdf 
7 Decree Law 4 of 2014, 22nd January. 
8 The administration and management of the R4D programme is funded by the Australian Government and implemented by the 

International Labour Organization.  R4D implementation funding comes from the Government of Timor Leste.  

https://www.adb.org/sites/default/files/linked-documents/45094-001-tim-ssa.pdf
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31. In the contracting area, significant local capacity is already available for road rehabilitation and longer 

term contracting. The DFAT funded R4D rural roads program has led the way in showing how small 

community maintenance groups can work effectively with larger contractors to provide longer term 

maintenance.  This model is now ready to be used for larger and longer running contracts.  But again, the 

management capacity, quality assurance, equipment standards and training need to be strengthened.  In the 

longer term, the Ministry must be committed to develop that capacity in the Timor Leste consulting and 

contracting industry.   

32. The IFIs use international teams for feasibility studies, testing and survey studies, design of works and 

project supervision.  With limited exceptions those skills do not exist in Timor Leste.  Timor Leste has moved 

to fill that gap by creating a separate government institution, the Agencia de Desenvolvimento Nacional 

(ADN) which has the authority to review and approve designs, carry out supervision of works and assess and 

approve payment of contractor claims.  However, ADN does not replace the normal consulting capacity that 

Timor Leste needs.  Over the short term this gap can be filled by using international consultants from the 

region but in the longer term, the consulting community will need to expand from within Timor Leste. 

3.2 Planning and Prioritizing  

3.2.1 Logical steps to a sustainable network 

33. Rational planning is based on the logic that the most useful and needed investments will be done first 

with the less important investments done later.  This setting of priorities has been a common feature of the 

above master plans.  However, in each case different criteria have been used to generate the priorities.  As 

noted earlier, the SDP focused heavily on political perceptions of national interest.   The border roads were 

prioritized.  The circumferential national road was prioritized, even through the southern sections where 

population levels and economic activity were basic at best.  The hope was that growth generated by the 

access to petroleum revenue would kick-start employment and rapid population growth but as of yet, little 

of that has happened.   

34. Planning is the effort to limit waste of scarce resources.  The Rural Road Master Plan (2015) prioritizes 

rural roads linking larger populations, having poorer road conditions and having lower costs per kilometre, 

thus ensuring the greatest benefit for the most people at the lowest cost. An economic justification is not 

applied.  While coffee represents 90% of the non-oil exports of Timor Leste, no recognition of the priority of 

serving coffee producing areas is built into the rural road prioritization criteria. The National Transport Sector 

Master Plan (2009) uses a multi-criteria approach to ranking roads but it is not overlaid with a common-sense 

rationale and the result is a bit of a random distribution of roads sprinkled around the country. In the 

development of a rational 20-year Road Investment and Maintenance Strategy, a number of basic criteria 

are recommended as follows: 

(a) Linkage to population centres – Dili, municipal centres, administrative posts or large agricultural 

areas with significant population; 

(b) Linkage to areas where economic value added is high – coffee and rice production areas, tourism 

areas, industrial/business centres and major transportation hubs; 

(c) Linkage to corridors – Seven north-south corridors exist along with the north coast and south coast 

corridors.  Rural, municipal and national roads through those corridors need to work together to 

provide overall accessibility to the user community; 

(d) Linkage to function – It makes little sense to upgrade road with a 6 m standard through an area 

where the traffic can only justify a 5.0 m standard.  Funding is finite and the money spent needs to 

match the level of service needed by the communities served.  This is particularly true of rural roads 

with less than 50 vehicles per day (vpd), but is equally valid for national and municipal roads that 

are unlikely to carry high traffic volumes; 

(e) Linkage to future changes – If major companies begin to exploit the agricultural resources of Timor 

Leste and begin to produce large volume crops like maize, sugar or expand rice and coffee 

production,  then the roads serving those areas will need to have their priority increased as a result 

of the changes in the economic potential of the areas served.  A twenty-year investment program 

designed in 2020 will not be the same as the ten-year investment program designed in 2030 or the 
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five-year investment program designed in 2035, simply because some changes were not foreseen 

and some foreseen changes did not materialize.   

35. Evidence-based planning will define how planned road investments serve community needs.  Better 

data is needed to ensure that planning is coherent and evidence-based.  Currently data is lacking or is 

outdated. Traffic counts are badly out of date and are not available for many municipal road sections.  The 

most recent traffic volume estimates are from 2010.  No heavy vehicle weigh stations exist. As a result, there 

is no data for the volume of heavy vehicles, or the weight carried by those vehicles.  Both measures are prime 

predictors of road deterioration.  As roads are improved, annual road condition and traffic data will be central 

to being able to program annual works.  

36. The Ministry through its planning unit will apply existing and/or future survey data to determine the 

social and economic impacts of the target roads and use the intensity of those impacts as the measure of 

need.  Priorities for investment will be designed to provide a balanced national, urban, municipal and rural 

road network that best serves the needs of its users.  The capacity to carry out a full economic assessment 

may not be necessary in the DRBFC but the planning team at DRBFC need to understand the logic behind 

undertaking a full economic review of a road or a corridor and how the trade-offs incorporated in that 

analysis are made.  The Road Asset Management System (RAMS) being developed will provide the means to 

assess the economically optimum package of maintenance treatments under various budget scenarios. 

3.2.2 Climate Resilient Roads 

37. Over the past 5 years several national roads have been designed and reconstructed to international 

standards by international contracting companies and with international consultants responsible for 

supervision.  This includes the national highways from Dili to Batugade and from Dili to Ainaro, as well as the 

expressway from Suai to Zumalai.  Major sections of all three of those roads have failed badly through slips 

and water damage.  While the term “climate resilience” is often used, it has not proven to be an objective 

easily achieved in Timor Leste. Those failures show that traditional ‘international’ design and construction 
approaches are not adequate to ensure that stable and resilient roads are built in Timor Leste.   

38. While various studies are underway to assess the specific causes of the failures, the overall conclusions 

that can be drawn are three: 

(a) As a country that sits directly above the ring of fire, Timor Leste geology is unstable and prone to 

movement, both small regular movements and larger more catastrophic movement.  The former 

causes many small slides and maintainable damage, while the second is more serious and causes 

damage that can lead to road closure or major diversions while it is being repaired; 

(b) Periodic intense rainfall and longer-term subsurface water storage and movements are common 

during specific seasons.  Water can only be managed, mainly by providing channels through which 

it can move that limit damage to the road system.  That means heavy attention during design, 

construction and maintenance needs to focus on the issue of how best to manage water 

movements.  Sufficient attention is not often paid to this key issue; 

(c) Minimum cost materials and construction techniques are not acceptable.  Because of the above 

issues, road construction in Timor Leste must be to higher than normal standards, for both materials 

used and for construction techniques applied.  This is a design, construction, supervision and 

monitoring issue and requires the highest standard in all of those facets of road development. 

39. One of the companion volumes in this road review series will deal with improvements and modifications 

to the main manuals used for road development and management.  The manuals to be reviewed and 

improved include those dealing with: 

(a) Physical and subsurface mapping, testing and design; 

(b) Slope stability and drainage; 

(c) Materials testing and specification; 

(d) Construction standards for road alignment, slopes and all drainage structures affecting the road; 

(e) Supervision, monitoring and testing standards prior to signoff and acceptance of constructed roads; 
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(f) Road maintenance manual for routine, periodic and spot rehabilitation with heavy attention on 

slope stability and drainage features. 

3.3 The Size, Allocation and Source of Road Finance 

3.3.1 Roads and the economy  

40. The section dealing with road financing in the Road Subsector Assessment Report highlights the linkage 

between the economy and the size of the road network, ensuring that the road network is of a sufficient size 

to support the growth of the economy, but at the same time avoiding that it is too large and that its 

development and maintenance puts an unnecessary burden on the economy.  It is an important concept and 

it underpins much of the work in this report that follows.  

41. The Public Expenditure Review prepared by the World Bank in 2015 for the Infrastructure Sector 

mentions the need to find a balance between the importance of the roads and the investments made in 

them. 

“A balance must be struck between road assets that are critical to the economy and social development of 

Timor-Leste and those that are not critical in those terms. Critically important roads should be upgraded, 

while those that are not critically important should be repaired and rehabilitated at a lower level of service.  

Road width should be based on the expected need, volume and composition of traffic.  The rule should be to 

maintain and rehabilitate first, and add new capacity second, in order to get the network back to a sustainable 

basic condition that matches the needs of the economy.”9 

42. The stock of road assets can be valued based on the average cost of the rehabilitation currently 

underway.  The comparison of the total of the road assets to non-oil GDP is a useful measure to judge how 

well the economy can afford to maintain its road assets. This is illustrated in Figure 1 , where Timor 

Leste is clustered with a number of eastern Indonesian provinces with low comparative GDP and high road 

asset value.   This figure shows that without outside intervention, the economy of Timor Leste is too small to 

be able to properly fund maintenance of the full road network – essentially extracting funds from the 

Infrastructure Fund (IF) for recurring maintenance cost.  Since using the IF for that purpose is resisted, the 

lack of maintenance that results from lack of budget causes the road condition to deteriorate and the 

eventual costs of recovering the key sections to become very high.   

Figure 1 Road Asset Value as a proportion of GDP - Indonesia and Timor Leste 

 
Source:  Public Expenditure Review: Infrastructure (WB, 2015) 

43. Under the above conditions, it is essential to ensure that the rate of development of the road network 

does not exceed the country’s capacity to maintain the completed roads. Under such a managed 
development, priority needs to be given to the “core” road assets in each of the administrative classes.  These 

 

 
9 Democratic Republic of Timor-Leste Public Expenditure Review: Infrastructure (WB, 2015), pg 106 
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core roads are the key links that provide mobility and connectivity to the population and serve their economic 

needs. The core roads generally have a higher function within the road network in terms of the populations 

they serve, the traffic volumes they carry or the importance they have for the economy.  

3.3.2 Allocation of road funding 

44. There is a direct link between the amount of maintenance funding allocated to the road network and 

the size of the road network.  As the network expands, the maintenance needs increase.  As the network 

ages the maintenance needs and costs increase.  A mature network can normally be maintained with a stable 

level of funding. 

45. However, if less than the needed funds are available for road maintenance, the logic of increasing the 

size or standards of the road network are less evident if the current roads are likely to fall back into poor 

condition due to a lack of maintenance.  This is the situation that exists in many developing countries and it 

leads to a longer-term cycle of repeated road rehabilitation at high cost when a much less costly maintenance 

programme could sustain the networks in good to fair condition.  The link between the type of maintenance, 

timing of interventions and cost of that intervention is shown below. 

Figure 2 Link between intervention, condition and cost 

 

46. As roads deteriorate with little or no maintenance, over a period of 10 to 15 years the condition will 

deteriorate to poor as noted above.  In Timor Leste, because of the topography, slippage and heavy rainfall, 

that pace of deterioration, particularly in the mountain areas, is faster.  As indicated, routine maintenance is 

the best and least expensive and slows down the deterioration process.  Over time, as normal wear sets in, 

periodic maintenance, on about a seven-year cycle will again return a fair road to good condition.  The worst 

option is to wait until the roads are poor and then rehabilitate them at very high relative cost. 

47. In the sections of this report that follow the case is argued for a strong link between maintenance and 

capital construction spending.  If insufficient funding is available for maintenance, then capital works funding 

should be reduced and road development should slow until maintenance funding can be shown to be in 

balance with the needs of the network. 

3.3.3 Sources of funding 

48. A companion volume looks in some detail at the sources of funding for road development and 

maintenance in Timor Leste.  Normally damage to the road network is usage related, so in many cases, 

countries charge road users for the damage and deterioration caused and the maintenance needed to keep 

that damage under control.  In Timor Leste, this was recognized early and in Decree Law 2/2003 Basic Law 

on Road Transport10, provision is made for charges to be levied on users sufficient to cover the cost of road 

 

 
10 See Volume 9: Road Fund Policy Paper. 
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maintenance and improvement.  This has not yet been carried out, but it is under serious consideration at 

the present time.  

49. When road users pay for road use, the money normally should be dedicated to maintenance. The draft 

provisions of the Decree Law to establish a road maintenance fund precludes funds so collected to be used 

for capital works.  Capital works investment should be justified on economic benefits that will be generated 

by the new construction and if no economic benefits are to be achieved then the road must be justified on 

non-economic benefits such as national unity or regional balance.  But in those cases, the funding should be 

from the government capital budget or from borrowing to be paid back from economic growth.  These 

concepts are fundamental to the discussion and analysis that follows.   

3.4 Communities and Civil Society  

50. Communities and civil society have a large role to play in the development and operations of a national 

road network.  At the moment, community maintenance groups are working with contractors to maintain 

recently rehabilitated rural roads under contract.  But the community role goes farther.  The roads are for 

communities.  In other countries communities cooperate with the police in that jurisdiction to report unsafe 

driving behaviour or problems with the road network related to road safety.  In some countries these 

community organizations are called “Road Watch” but other forms of community support for the road system 
are possible and useful.  As deconcentration of DRBFC operations to regions or municipalities takes place 

over the coming years, a focus on community support to the DRBFC is important.  Singapore for instance, has 

community units that help with trash pickup and community safety policing.   

51. A second area is improvement to the input of civil society.  One of the best examples of civil society 

involvement in development in Timor Leste is the non-governmental organization La'o Hamutuk Institute 

for Development Monitoring and Analysis.  La’o Hamutuk was established in 2000 soon after the beginning 
of the UN Administration, and it continues today.  The mission of La’o Haumutuk is: 

La’o Hamutuk “analyses and reports on development processes, including the policies and programs of 
international institutions and of Timor-Leste’s government. La’o Hamutuk facilitates communication between 
people in Timor-Leste and Timorese and international decision makers, as well as establishing solidarity links 

with other countries to explore alternative development models. We believe that the full participation of all 

communities in the country’s development decision making can help ensure that the people of Timor-Leste 

will benefit the most from their resources, and work towards providing information and space to allow them 

to understand participate in the development process.”11 

52. Over the years La’o Hamutuk has called the government to account for wasteful spending on 

development that appears to benefit the few and it also aims to attack corrupt behaviour wherever it occurs.  

As Timor Leste develops, more organizations like La’o Hamutuk will be needed. 

 

 

 
11 See http://www.laohamutuk.org/mission.html  
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4 Strategic Balance  

53. This chapter introduces the concept of road functionality, and the application of appropriate technical 

standards that ensure that roads have sufficient capacity throughout their lifespan to serve their function, 

while at the same time avoiding that roads are over-dimensioned and place an unnecessary burden on 

investment and maintenance funding (at the expense of other roads). Functionality of the road network is 

key in determining the required standards. Functionality may be expressed in the locations that are 

connected by the road (municipal centres, administrative posts, sucos, international border crossings, 

important agricultural or industrial areas, etc.) and in terms of the number of users of the road (traffic 

volumes, vehicle types, population served, etc.). Based on the functionality of the roads, a prioritization can 

be made whereby roads serving a higher function (e.g. connecting municipal centres) are given a higher 

priority than roads serving a lower function (e.g. roads connecting administrative posts or sucos). 

Investments may initially be focused on the higher priority roads, which tend to have the highest benefits in 

terms of traffic volumes and people served. The higher function generally also requires higher technical 

standards, and thus higher capital and maintenance costs to respond to the higher traffic volumes, the larger 

numbers of people served, and the larger volumes of freight transported. This chapter looks closely at the 

functionality of the different roads and the appropriate technical standards for those roads. 

4.1 Administrative and Technical Road Classes 

54. Administrative road classes generally serve to differentiate between roads based on their functionality, 

and to allocate the responsibility for the management of different administrative road classes to the different 

administrative divisions in a country. The functionality of the roads refers to the administrative centres or 

economic areas connected by the roads and whether these have a national importance, or a more local 

importance. In Timor Leste there are four administrative classes for roads with the following general 

functions: 

• National roads  –  Connecting municipal centres and international border crossings 

• Municipal roads  –  Connecting administrative posts 

• Rural roads  –  Connecting sucos and agricultural fields 

• Urban roads  –  Local roads inside towns and cities 

55. In parallel to the administrative road classes, technical road classes are generally defined. Technical 

road classes serve to define the required technical standards (geometric and pavement standards) based to 

a large extent on the traffic volume of the road (higher traffic volumes require wider roads). In part the 

technical class is also determined by the functionality (administrative class) of the road, although this is more 

a political decision than a technical decision (the government may decide that all roads connecting municipal 

centres should have the same technical class irrespective of their traffic volumes). Although the technical 

classes are closely linked to the administrative classes, a specific administrative class may include roads with 

different technical classes, while a specific technical class may be applied in roads of different administrative 

classes. 

56. In 2010, Geometric Design Standards were prepared for the government of Timor Leste with support 

from the ADB. These Geometric Design Standards identify six technical road classes (R1 – R6) as well as two 

technical classes for low volume roads (RR1 and RR2). The technical classes are defined mainly based on 

traffic volume, although for national roads the selection is limited to technical classes R1 – R4, for municipal 

roads the selection is limited to classes R3 – R6, and classes R6 – RR2 are meant for rural roads. A full overview 

of the different technical classes is provided in Appendix A. 

57. The number of technical classes is very high compared to other countries, while the difference between 

two subsequent technical classes is often very limited. As a result, strict application of the technical classes 

would require frequent widening by only 0.5-1.0 metres to adjust for gradually increasing traffic volumes, 

leading to the need for repetitive investments. In comparison, China only has four technical classes (excluding 

the expressway class) as indicated in the table below. The traffic ranges are much wider than in Timor Leste, 

ensuring that a higher technical class is generally sufficient to respond to the traffic growth within the lifespan 

of the road.   
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 Table 2 Road design standards in China by technical class 

STANDARD EW CLASS I CLASS II CLASS III CLASS IVA CLASS IVB 

Projected ADT >25,000-100,000 15,000-55,000 5,000-15,000 2,000-6,000 <2,000 <400 

Design period 20 years 20 years 15 years 15 years Current Current 

Design speed 80-120 km/h 60-100 km/h 60-80 km/h 30-40 km/h 20 km/h 20 km/h 

Surface Paved Paved Paved Paved (Un)Paved (Un)Paved 

Lane width 3.75 m 3.75 m 3.5 m 3.5 m 3.0 m 3.5m 

# of lanes 4-8 4-6 2 2 2 1 

Source: JTG B01-2003 Technical Standard of Highway Engineering in China 

58. In practice only three of the technical classes in Timor Leste are regularly used: national roads are 

currently being improved to a 6.0 m standard equivalent to R3, while municipal roads are being improved to 

a 5.0 m standard equivalent to R5, and rural roads are being improved to a 3.5 m standard in line with RR1. 

Technical class R1 is only applied in the short 4-lane section from Dili to Tibar, although it is likely that this 

will be applied in more locations in the future as traffic volumes increase. Although not currently applied, the 

lowest class of RR2 will likely be suitable for the lowest level rural roads serving very few people. Not included 

in the 2010 Road Geometric Design Standards is the technical class of 

Expressway as applied from Suai to Zumalai. As such, the technical classes 

applied in practice are indicated in Table 3 below. The unit costs have been 

added based on estimated costs as used by DRBFC in their Five-Year Plan 

and corresponding actual costs as reviewed in recent contracts. These 

technical classes have a similar structure as the technical classes in China, 

although the traffic thresholds tend to be lower. DRBFC will need to review 

and formally approve the road design standards as a template for future 

national, municipal and rural road design. This may include a reduction of 

the number of technical classes as suggested in Table 3. DRBFC should also start consistently applying the 

technical standards, defining the geometric and surfacing standards of roads to be rehabilitated or upgraded 

based on the projected traffic volumes rather than linking these directly to administrative classes.  

Table 3 Road design standards in Timor Leste by technical class 

STANDARD EW R1 R3 R5 RR1 RR2 

Projected ADT >10,000 >10,000 2,000-10,000 400-2,000 20-400 <20 

Design period 20 years 20 years 20 years 10 years 5 years 5 years 

Design speed 80-100 km/h 60-100 km/h 50-70 km/h 30-60 km/h 20-40 km/h 20 km/h 

Surface Paved Paved Paved Paved (Un)Paved Unpaved 

Lane width 3.6 m 3.5 m 3.0 m 2.5 m 3.5 m 3.0 m 

# of lanes 4 4 2 2 1 1 

ROW width 40 m 40 m 30 m 25 m 15 m 15 m 

Unit cost $10,000,000/km $3,000,000/km $900,000/km $600,000/km $175,000/km $100,000/km 

Source: Road Geometric Design Standards 2010, DRBFC design standards, Expressway designs 

4.2 Core versus Non-Core Roads 

59. This section will take a closer look at the functionality of the different roads as a means of defining the 

required technical classes to be applied. In doing so, it introduces the concept of core roads in each of the 

administrative road classes. The core roads refer to those roads within a specific administrative class that 

have a higher function and priority, often resulting in higher traffic volumes and the need for higher technical 

standards. These core roads should receive priority in investments for improvement, whereby the technical 

standard applied will generally be higher than for the other non-core roads in the administrative class.  

60. The core national roads are those national road sections that comply with the primary function of the 

national road network, namely connecting municipal centres and international border crossings. Also 

included are other road sections with estimated traffic volumes that exceed 2,000 ADT, that directly connect 

large populations of more than 30,000 people, as well as sections connecting important agricultural 

production areas (specifically coffee and rice) or development sites for the petroleum industry. The core 

national roads include approximately 1,040 km of national roads (three-quarters of this length involves road 

sections connecting municipal centres and international border crossings). These road sections are 

considered crucial for the country and should be completed with the highest urgency. Estimated 20-year 

DRBFC will need to review 
and formally approve the 
road design standards as a 
template for future national, 
municipal and rural road 
design. 
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traffic volumes are high12, exceeding 2,000 ADT in almost all road sections and justifying the use of the 

technical class R3 6.0 metre standard as is currently the practice. In the section from Dili to Tibar the 

estimated traffic volume exceeds 10,000 ADT and a R1 four-lane standard is justified13. Approximately 30% 

of these roads has already been improved and completed, and a further 50% are under ongoing contracts, 

leaving only 20% to still be contracted. 

Core national roads 

• National road sections connecting to municipal centres  

• National road sections connecting to international border crossings  

• National road sections with estimated traffic volumes of more than 2,000 vehicles per day 

• National road sections directly connecting populations of 30,000 people or more14 

• National road sections connecting important agricultural production areas (coffee, rice) 

• National road sections connecting important sites for the petroleum industry 

61. The non-core national roads involve the remaining national road sections that do not comply with the 

criteria above. These are mainly roads connecting administrative posts and providing further connectivity 

within the national road network, serving a similar function to the municipal roads. The non-core national 

roads consist of approximately 395 km of national roads. These roads are considered to have a lower priority. 

Estimated 20-year traffic volumes are in the 400-2,000 ADT range. The appropriate technical class is therefore 

an R5 5.0 metre standard, although for a few sections an R3 6.0 metre standard may be considered. Just over 

20% of these roads has been completed and nearly 10% are under ongoing contracts, leaving 70% to still be 

contracted. The 120 km of completed and ongoing contracts are to an R3 6.0 metre standard, which may be 

considered an over-dimensioning of these roads. For the remaining 275 km a technical class R5 5.0 metre 

standard should be applied. This will reduce the required investment costs by approximately $85 million and 

will reduce future annual maintenance costs by approximately $1 million per year.  

62. In the municipal road network, the core municipal roads involve road sections that directly connect 

administrative posts, as well as road sections connecting important coffee production and tourism areas. 

Municipal roads that provide an important function in filling gaps in the national road network are also 

considered to be core municipal roads. The core municipal roads consist of approximately 430 km of 

municipal roads (three-quarters of this length involves municipal roads connecting administrative posts). 

These road sections are considered important to the municipalities and to the country as a whole, and should 

receive priority in completion. Estimated 20-year traffic volumes tend to be low, well below 2,000 ADT, but 

generally exceed 400 ADT15.  This would justify the use of the technical class R5 5.0 metre standard. Just 

under 30% of these roads are under ongoing contracts, leaving nearly 70% to still be contracted. 

Core municipal roads  

• Municipal road sections connecting administrative posts  

• Municipal road sections connecting local coffee production areas 

• Municipal road sections connecting local tourism sites 

• Municipal road sections completing gaps in the national road network 

63. The non-core municipal roads make up the remaining 355 km of municipal roads. These are mainly 

roads connecting sucos and agricultural areas, and they have a similar function as the rural roads. These 

municipal roads are considered to have a lower priority. Estimated 20-year traffic volumes are often below 

400 ADT. A technical class RR1 3.5 metre standard is therefore expected to be suitable for many of these 

roads, although in some cases an R5 5.0 metre standard may be considered. Only 16% of these roads are 

under ongoing contracts, leaving 84% to still be contracted. The nearly 60 km of ongoing contracts are to an 

 

 
12 Estimated traffic is based on 2009 traffic count data and an average 7.5% annual growth rate. 
13 Estimated traffic volumes are also likely to exceed 10,000 ADT in the sections from Tibar to Liquiça and from Dili to Manatuto. 
14 Defined as the 2015 census populations of administrative posts connected directly by the road section 
15 Estimated traffic is based on 2009 traffic count data and an average 7.5% annual growth rate. Traffic count data is only available 

for some of the municipal roads. 
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R5 5.0 metre standard, which may be considered to be an over-dimensioning of these roads. For the 

remaining nearly 300 km a technical class RR1 3.5 metre standard should be applied unless traffic volumes 

warrant the use of an R5 class standard. This will reduce the required investment costs by approximately 

$125 million and will reduce future annual maintenance costs by nearly $2 million per year. 

64.   The core rural roads have already been defined in the Rural Road Master Plan (2015). These are the 

rural roads connecting sucos with more than 500 people. The core rural road network includes 1,975 km of 

rural roads. Most core rural roads have very low traffic volumes with estimated 20-year traffic volumes below 

400 ADT. These should therefore be constructed to a class RR1 3.5 metre standard as is currently the case. 

Only in the few roads where traffic volumes may warrant it, should a higher R5 standard be applied. In roads 

serving small populations with little traffic, a lower technical class RR2 may be considered. Just under 30% of 

the core rural roads are completed, leaving 70% to still be contracted. Apart from the core rural roads, there 

are an estimated 2,730 km of non-core rural roads for which the lowest technical class RR2 is considered 

appropriate. However, these non-core rural roads are not included in this 20-year Road Investment and 

Maintenance Strategy. 

Core rural roads 

• Rural road sections connecting sucos with more than 500 people  

65. The urban roads form a separate group of roads with different functions. The core urban roads are 

considered to consist of 605 km of urban roads in the different municipal centres. These are listed in the 

table below. Data for non-core urban roads is not available. 

 Table 4 Core urban road length by municipal centre 

MUNICIPAL CENTRE LENGTH (KM) MUNICIPAL CENTRE LENGTH (KM) 

Aileu 25 Lospalos 45 

Ainaro 35 Liquiça 35 

Baucau 60 Manatuto 30 

Maliana 55 Pante Macassar 30 

Suai 45 Same 40 

Dili 120 Viqueque 40 

Gleno 45 Total 605 
Source: DRBFC Five-Year Plan 

66. An overview of the lengths of core and non-core roads by administrative class and status is provided in 

Table 5 below and presented in Figure 4. A list of the different national and municipal road sections is 

provided in Appendix B, indicating the function of each road section as well as estimated traffic volumes and 

whether a section is considered core or non-core. A map indicating the core and non-core sections by 

administrative class is provided on the next page. Maps indicating the population distribution, population 

densities, tourism sites, petroleum industry sites, rice production areas, coffee production areas, traffic 

volumes, major airports and ports, and the border crossings are provided in Appendix C.  

 Table 5 Lengths of core and non-core roads by administrative class and status 

ROAD CATEGORY LENGTH COMPLETED ONGOING REST 
TECHNICAL 

CLASS 
UNIT COST* 

Core national 1,042 km 29% 50% 22% R1, R3 $900,000/km 

Non-core national 396 km 22% 8% 70% R3, R5 $600,000/km 

Core municipal 428 km 0% 28% 72% R5, RR1 $600,000/km 

Non-core municipal 356 km 0% 16% 84% R5, RR1 $175,000/km 

Core rural 1,975 km 28% 2% 71% RR1, RR2 $175,000/km 

Core urban 605 km 12% 0% 88%  $500,000/km 
* The unit cost includes only the construction costs and does not include design or supervision costs. 
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Figure 3 Core and non-core roads by administrative class 
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Figure 4 Lengths of core and non-core roads by administrative class and status 

 

4.3 Staging and priority of road investment 

67. Funding is not unlimited. As a result, not all roads can be completed and maintained at the same time 

and to the same standard.  Some process of setting priorities needs to be defined.  The allocation of funding 

varies within an administrative class such as national roads and also between the administrative classes 

(national, municipal and rural roads).  Over the past few years, significant funding has been devoted to 

upgrading the national road system and concurrently, consistent funding has been allocated to rural roads.  

Until recently, municipal roads have been left unimproved. 

4.3.1 Among Category Prioritization 

68. As noted above, among categories, it makes little sense to improve a lower-level road while the higher-

level road to which it connects remains unimproved.   Where essentially random sections of the network are 

being improved at any one time, it is hard to find logic for how the hierarchy of investment should be ordered.  

However, as the improved higher order national road network becomes more complete, it is logical to then 

improve the municipal roads connecting to the new sections.  Equally as those municipal “core” roads are 
improved, then connecting the local rural roads also becomes logical.  So the logic among categories is:  i) 

complete national core roads, ii) complete municipal core roads and national non-core roads connecting to 

those completed national roads, ii) complete core rural roads and non-core municipal roads connecting to 

the completed municipal roads. 

69. While this logic may be reasonable, in practical terms, roads of different administrative classes are being 

upgraded at the same time.  It is naive to think that a perfect structure of improved roads following the 

administrative hierarchy is possible.  However, what is possible, once the core networks for national, 

municipal and rural roads are specified, is to only upgrade those roads of a lower administrative level that 

connect to completed roads at the higher level. That approach will ensure that as rural core roads for 

instance, are upgraded, they will automatically link to the municipal core roads upgraded in that municipality. 

70. Network logic begins from the top and moves downward as shown in Figure 5.  Without decent national 

roads, major municipalities cannot access the level of services the economy needs.  Updating a driving license 

is a big effort.  Visiting the Dili hospital in an ambulance is potentially more damaging to the patient than the 

illness, and treatment may be delayed for that reason.  Bringing supplies from Dili port may be slow and 

costly.   Without quality national roads, the functionality of upgraded municipal roads is heavily constrained.   

71. The second layer of priority are municipal roads.  Rural roads only very infrequently connect directly to 

national roads.  Rural populations and administrative posts rely on the municipal road network to provide 

access to the municipal centres for local services and through the municipal centres to the national road 

system for access to other municipalities or transport hubs like the airport or ports.  Perishable products like 

fresh fruit for example can be badly damaged by being transported over a very poor road and as a result the 

value of those products can be seriously diminished.  Mangoes, papaya, strawberries, dragon fruit and 

avocados fall into that category.  Coffee and rice, two major agricultural products rely on rural, municipal and 

national roads to reach international markets.  Given that 90% of the non-oil exports of Timor Leste is coffee, 

providing links from farm to port is a very important economic imperative.  

72. The third layer are rural roads.  They provide access to sucos, to municipal roads and ultimately to the 

national road system for local residents.  Much of the travel on rural roads is from the sucos to the 
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administrative posts where day to day shopping or social interaction takes place.  But for important economic 

and social links, the rural roads feed the municipal roads that in turn feed the national roads.  

Figure 5 Prioritization of road categories 

 
Note: For the urban roads, only the core roads have been included here as detailed data on the non-core urban roads does not exist. 

4.3.2 Within Category Prioritization 

73. The first priority for upgrading the national roads was from Dili to the west.  This is the road carrying the 

highest traffic volume and is the most important road economically.  The second priority was upgrading the 

link between Dili and Baucau for the same reason.  As the roads having high demand and economic impact 

are improved, the focus then falls to the lower priority national roads.   This is the process of identifying a 

core road network as indicated in Section 4.2 above.  The core road network is defined in terms of 

functionality and is constrained by available funding.  As noted in Section 3.3, Timor Leste together with other 

eastern Indonesian provinces has more roads than it can afford to maintain within the non-oil economy.  

Further, many of the roads it has are not contributing to the economy.  They are in remote areas where 

population is low and consequent traffic is limited.  The previous section looked at the process of using 

impartial measures to identify which roads are core and non-core.  Whether a road is core or non-core also 

defines the technical class to be applied.  Non-core roads with less traffic do not justify the same size as core 

roads with high traffic volumes.  So instead of a 6.0 m national road, the non-core national roads may need 

to drop to a 5.0 m standard similar to the municipal core roads.  Non-core municipal roads may need to drop 

to a 3.5 m standard similar to the core rural roads.  

74. The second layer of within category prioritization is the viability assessment of the investment in the 

specific road as compared to other roads.  The IFIs have been helpful in this regard. All IFI funded road 

projects are subjected to a rigorous analysis of their economic, financial, environmental, social and 

institutional impacts.  Only those that pass a standard threshold for viability are accepted for funding.  For 

example, a road may have a low traffic demand and as a result, the benefits to the users of the road are 

limited and as a result, it does not pass the viability test.  If the investment is delayed by five years, the traffic 

may grow and after reassessment, the benefits may also increase as a result and the road investment may 

then be justified.  So even within a specific administrative class the road network does not need to be all built 

at the same time or to the same standards.  If traffic and economic potential do not justify a 6.0 m road, then 

a 5.0 m standard may be acceptable or even dropping to 3.5 m may be appropriate.  The driving force behind 

the ‘right sizing’ of the road is its function.  Building a full network at 6.0 m may be a political decision, but it 
may not be a sensible economic decision and the resulting maintenance cost will increase because of the 

design standard of the road.  This is particularly true in Timor Leste where upgrading national road standards 

to 6.0 m is a very expensive decision given the topography and steep hillsides in Timor Leste and the resulting 

slope instability and resulting maintenance costs. 
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75. It is the role of the Projects Department of DRBFC to carry out feasibility assessments of the annual road 

plans.  The roads need to be built at the time and at the standard that fits the need and functions to be 

served.  Preliminary screening can be carried out to shortlist the roads for each five-year plan, but the annual 

investment plans need to be assessed on a road specific basis using a standardized feasibility study 

methodology. 

76. This same logic applies for all road classes from national to rural.  However, as the administrative level 

for the road drops, traffic also drops, and other concerns may become more critical.  These are strategic 

concerns.  Does the road connect the municipal centre directly to Dili?  Does it connect directly to another 

municipality?  Does it serve an important agricultural area?  For municipal roads and rural roads, these 

considerations often take precedence over traffic volumes in setting funding priorities. 

4.3.3 Capital Versus Maintenance Spending 

77. Capital for constructing new roads is relatively easy to obtain.  In Timor Leste, capital spending is 

considered to be the creation of a base that can help develop and carry the economy for the future – so it is 

rightly the first priority.  But capital spent without the ability to continuously maintain that capital asset is 

wasted.  We would not build a new house and then ignore the window that gets broken or the roof that gets 

damaged in a storm.  We know to ignore damage is to ensure that the house will rapidly become unliveable. 

The same logic applies to roads. Roads without regular maintenance are destined to become wasted 

resources.   

78. So what is more important, capital spending or maintenance?  The answer is outlined in section 3.4 

above and becomes the decision factor in defining the 20-year Road Investment and Maintenance Strategy.  

There is a strong link between the size of the road system and the ability of the economy to generate funding 

to maintain it.  So as the road network expands, so too does the economy (hopefully) and as the economy 

expands, so too does the ability of that economy to sustain the road system through regular maintenance. In 

the tables that are presented in the following chapter, this link is laid out using example spending levels.   
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5 20-Year Road Investment and Maintenance Strategy  

79. This chapter looks at the Investment Strategy and related investment needs for road improvements 

and the subsequent Maintenance Strategy and related maintenance needs over the next twenty years. The 

speed of development is restricted at different times by the available investment funding, the available 

maintenance funding, or the capacity of the (municipal) government to carry out the works. This chapter 

starts by looking at the investment needs and the available investment funding, followed by an overview of 

the maintenance needs in relation to the available maintenance funding. The 20-year Road Investment and 

Maintenance Strategy is presented as a series of scenarios compared to the current situation (base scenario) 

where the road design/construction standards are based on the administrative class of the road rather than 

on its function and traffic volume. All of these scenarios are based on a balance between the size of the road 

network and the availability of maintenance funding that will be allocated to the upkeep of the network.  The 

logic is that, if maintenance funding is not available, then inevitably, the network will deteriorate, and the 

investment made in upgrading the network will be mainly wasted. The following different scenarios are 

assessed, whereby the base scenario is the current approach and the alternative scenarios are based on the 

amount of funding that the country is willing and able to allocate to the maintenance of the network. In the 

scenarios where the funding for maintenance is constrained, options include reducing the extent of road 

development or delaying the timing of the road improvements.  This is a political decision, not a technical 

choice.   

• Base scenario – This is the current approach where technical standards depend on administrative 

classes, with many roads that are over-dimensioned, leading to higher investment and maintenance 

needs. Maintenance funding cannot keep up with the speed of investment.  

• Alternative scenario 1 – Technical standards of newly contracted roads are brought in line with 

technical classes and related traffic volumes, resulting in lower investment costs and maintenance 

needs. Maintenance funding is increased as a result of the introduction of road user charges, but this 

is limited to only a fuel tax (other road user charges are not introduced). Investment speeds are 

reduced to ensure completed roads can be maintained. 

• Alternative scenario 2 – Technical standards of newly contracted roads are brought in line with 

technical classes and related traffic volumes, resulting in lower investment costs and maintenance 

needs. Maintenance funding is increased as a result of the introduction of road user charges, but 

maintenance allocations from the General State Budget are reduced over time. Investment speeds 

are reduced to ensure completed roads can be maintained. 

• Alternative scenario 3 – Technical standards of newly contracted roads are brought in line with 

technical classes and related traffic volumes, resulting in lower investment costs and maintenance 

needs. Maintenance funding is increased as a result of the introduction of road user charges 

complementing the existing allocations from the General State Budget. Investment speeds are 

reduced to ensure completed roads can be maintained. 

5.1 Base scenario 

5.1.1 Investment Strategy 

80. The main source of investment funding for the road sector in Timor Leste is the Infrastructure Fund that 

is financed from transfers from the Petroleum Fund. In recent years this has provided an average of $230 

million per year (excluding investments in the expressway) and for 2019 an allocation of $237.5 million is 

planned. The transfers from the Petroleum Fund have significantly exceeded the Estimated Sustainable 

Income (ESI)16, however, while at the same time the petroleum revenue from the Baya-Undan field has been 

decreasing due to declining oil production, and new fields are unlikely to come into production for the next 

5-10 years. The high level of investment from the Infrastructure Fund cannot be sustained indefinitely. 

 

 
16 The ESI is the limit imposed on withdrawals from the Petroleum Fund to ensure that the Petroleum Fund remains sustainable over 

time. The ESI is set at 3% of total Petroleum Wealth, defined as the balance of the Petroleum Fund and the Net Present Value of 

expected future petroleum revenue. 
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81. Loans (and grants) from development partners form a second important source of funding for 

investments in the road sector, with an average of approximately $50 million per year. It is expected that 

the development partners will continue this level of investment as long as it is required. A shift is expected 

towards municipal roads rather than national roads, and towards maintenance rather than upgrading. 

82. If the entire road network were to be upgraded to the high technical standards as currently planned 

(base scenario), an additional investment of $1,900 million would be needed to complement the $500 million 

already spent on recently completed roads, bringing the total asset value of the completed network to $2,400 

million. Assuming an implementation period of 20 years, the average annual investment needs for the next 

20 years would amount to approximately $95 million per year under the base scenario (less in the alternative 

scenarios), well below recent investment funding levels. Even with significant reductions to these funding 

amounts, it is expected that the required investments can be easily financed from the Infrastructure Fund 

with complementary Development Partner funding as needed.  

83. An exception is formed by the ongoing contracts, which will need to be completed in the next couple of 

years. With a total investment of $575 million, this amounts to $287.5 million per year. This is in line with the 

$237.5 million from the Infrastructure Fund planned for 2019 and the ongoing Development Partner 

investment of $50 million. This high level of funding will need to be continued in 2020 in order to complete 

all ongoing contracts. The high level of investments required for the ongoing contracts also means that no 

new contracts can be funded in this period (contracts may be initiated in 2020 but cannot include significant 

payments in that year). This is in accordance with the Five-Year Plan that has put a halt on any new contracts 

for 2019. For the remainder of the 20-year period, however, the investment funding will not form a constraint 

to completion of all the roads (as long as the contracted length per year is properly managed). 

84. The lengths of core and non-core roads for each of the administrative classes is indicated in table below. 

The completed and ongoing contracts are constructed to the higher technical standard assigned to the 

administrative class, regardless of the actual function and traffic volumes. For the ongoing contracts it is 

assumed that a small part of the works has already been carried out and paid, reducing the remaining 

investment cost. For the remaining roads still to be contracted it is assumed that the same high technical 

standard will be applied regardless of the actual function and traffic volume of the roads (national roads at a 

6.0 m standard, municipal roads at a 5.0 m standard and rural roads at a 3.5 m standard). The estimated total 

investment required to improve all the roads comes to $1,900, including $575 million for the ongoing 

contracts and $1,325 million for the remaining roads still to be contracted. Note that this does not include 

the non-core rural roads that have the lowest priority and are not expected to be improved in the next 20 

years. 

 Table 6 Investment needs for the current situation (base scenario) ($ million) 

ROAD 

CATEGORY 

LENGTH (km) 
CLASS 

ONGOING REST 
TOTAL 

Completed Ongoing Rest Total Unit rate Subtotal Unit rate Subtotal 

Core national 299 519 224 1,042 R3 $0.850 $441 $0.900 $202 $643 

Non-core national 88 31 276 396 R1 $0.850 $26 $0.900 $249 $275 

Core municipal - 122 306 428 R5 $0.575 $70 $0.600 $184 $254 

Non-core municipal - 58 298 356 R5 $0.575 $33 $0.600 $179 $212 

Core rural 550 30 1,395 1,975 RR1 $0.150 $5 $0.175 $244 $249 

Core urban 70 - 535 605     - $0.500 $268 $268 

Total 1,007 760 3,035 4,801     $575   $1,325 $1,900 

Note that $500 million has already been spent on recently completed roads, bringing the investment for the entire road network to 

$2,400 million.  

85. In the base scenario, it is assumed that the rate of investments will be kept high, reducing to $175 million 

per year after the ongoing contracts are completed. The investments are further reduced to $130 million per 

year after the national and core municipal roads are completed, and finally to $35 million per year until 2031 

to complete the final rural roads. The high investment rates allow all roads to be improved within a period of 

13 years. Figure 6 provides a cumulative profile of the investments showing the overall funding over 20 years 

and the date at which the various road categories are completed. 
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Figure 6 Cumulative Investment Funding under the base scenario ($ million) 

 

5.1.2 Maintenance Strategy 

86. With all completed roads to be put under maintenance, there are currently just over 1,000 km of 

completed roads that require regular maintenance. In the next couple of years this will increase to 1,770 km 

as the ongoing contracts are completed. Ultimately, once all the remaining roads are all completed (with the 

exception of the non-core rural roads), this will add up to just over 4,800 km.  

 Table 7 Lengths of road by category and status (km) 

ROAD CATEGORY COMPLETED ONGOING REST TOTAL 

Core national 299 519 224 1,042 

Non-core national 88 31 276 396 

Core municipal - 122 306 428 

Non-core municipal - 58 298 356 

Core rural 550 30 1,395 1,975 

Core urban 70 - 535 605 

Total 1,007 759 3,035 4,801 

87. As the roads are improved, they will need to be put under maintenance. The same approach will be 

used as is currently applied in the rural roads, where completed roads are immediately put under routine 

maintenance, complemented by periodic maintenance every few years. For the costing of the different 

maintenance types, the following unit costs have been used. Average routine maintenance costs are set at 

$4,000/km in line with current practice in both rural roads and national/municipal roads. Routine 

maintenance of the completed roads will be carried out each year, aimed at ensuring the proper functioning 

of the drainage system, filling potholes, sealing cracks, cutting vegetation and removing landslides. This will 

be carried out in all roads, except the roads that are under periodic maintenance (15-20% of the network 

depending on the periodic maintenance cycle). Periodic maintenance costs vary from $25,000/km for class 

RR1 3.5 metre standard (un)paved roads, to $50,000/km for a class R5 5.0 metre standard and $70,000/km 

for a class R3 6.0 metre standard. The periodic maintenance cycle is set at 5 years for class RR1 (un)paved 

roads and 7 years for classes R3 and R5 paved roads. Apart from the routine and periodic maintenance costs, 

an additional 30% is added to the average annual maintenance costs to cover the costs of bridge maintenance 

and emergency maintenance. Average annual maintenance costs vary from $10,650/km for RR1 roads to 

$17,500/km for R3 roads. 
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 Table 8 Maintenance costs per kilometre per year 

TECHNICAL 

CLASS 
WIDTH SURFACE 

ROUTINE PERIODIC BRIDGES/ 

EMERGENCY 

ANNUAL 

COST* Unit cost Cycle Unit cost Cycle 

R3 6.0 m Paved $4,000/km 1 year $70,000/km 7 years 30% $17,500/km 

R5 5.0 m Paved $4,000/km 1 year $50,000/km 7 years 30% $13,750/km 

RR1 3.5 m (Un)Paved $4,000/km 1 year $25,000/km 5 years 30% $10,650/km 
* The annual cost is equal to the average annual cost of routine maintenance (no routine maintenance is carried out when periodic 

maintenance is carried out) plus the cost of periodic maintenance divided by the number of years in a cycle, with an additional 30% 

to cover the costs of bridge and emergency maintenance. 

88. Based on these unit costs, the annual maintenance costs for the completed roads can be calculated. It 

is assumed that roads will be under a defect liability period for one year after completion, after which the 

government will become responsible for their maintenance. For the approximately 1,000 km of already 

completed roads, the maintenance costs add up to $13.8 million per year, while for the 760 km of roads 

under ongoing contracts the maintenance costs will add another $12.4 million per year once completed and 

handed back to the government over the next few years. Under the base scenario, the maintenance of the 

remaining roads, once completed, will add approximately $42.3 million per year, bringing the total 

maintenance cost to just over $68 million per year.  

 Table 9 Annual maintenance costs ($ million) 

ROAD CATEGORY COMPLETED ONGOING REST TOTAL 

Core national $5.2 $9.1 $3.9 $18.2 

Non-core national $1.5 $0.5 $4.8 $6.9 

Core municipal - $1.7 $4.2 $5.9 

Non-core municipal - $0.8 $5.1 $5.9 

Core rural $5.9 $0.3 $14.9 $21.1 

Core urban $1.2 - $9.3 $10.6 

Total $13.8 $12.4 $42.3 $68.5 
Source: Consultant’s processing of data 

89. Maintenance funding is currently allocated from the General State Budget (OSE) under the budget line 

for Goods and Services. Allocations to road maintenance increased significantly in 2016, averaging $2 million 

per year in the last three years (before 2016 allocations were virtually non-existent). These allocations have 

been largely aimed at the rural road programme, but also increasingly at the completed national and 

municipal roads. For 2019 a significant increase is planned, bringing the maintenance allocation to $11.4 

million per year. An annual increase of 4% is planned for future years, which would bring the annual 

allocation to $24.0 million per year by the end of the 20-year period. 

90. The government has also been considering the introduction of a Road Maintenance Fund that would be 

financed from road user charges. One of the preferred road user charges being considered is a fuel tax. Based 

on current fuel consumption by road users, a fuel tax of $0.10 per litre would raise approximately $11.4 

million per year in revenue. Based on a conservative estimated annual increase in revenue of 5% (as a result 

of increased fuel consumption due to more vehicles and longer distances travelled per year), this would 

increase to $28.8 million per year by the end of the 20-year period. 

91. Another possible road user charge that may be introduced is an increase to the registration fee for new 

vehicles, bringing it more in line with the fees charged in other countries in the region. The revenue from an 

increase to the registration fee may be as high as $35 million per year. However, it is unlikely that this increase 

in registration fees will be fully achieved and the expected revenue will also need to be used to finance 

activities of the Ministry of Transport related to vehicle registration, licensing, testing, etc. The amount that 

may be allocated to road maintenance is conservatively estimated at $6.0 million per year. With an 

estimated 4% annual growth in the number of vehicles being registered each year, this will increase to $12.6 

million by the end of the 20-year period. 

92. Finally, a third possible road user charge that may be introduced is the heavy vehicle surcharge. A 

surcharge of $25 for each twenty-foot equivalent unit (TEU) container or 20 tonnes worth of cargo could 

raise revenue of approximately $5.0 million per year. An estimated 3% annual growth in the volume of freight 

being transported would allow this revenue to grow to $8.8 million by the end of the 20-year period. 
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93. Since the road user charges have not yet been introduced, there will be some lag time in the foreseen 

revenue becoming available for road maintenance. It is expected that the road user charges may be 

introduced in 2021, with revenue gradually increasing over a five-year period from 30% of the total potential 

revenue in 2021 to 100% in 2026. This will allow the fuel tax to be increased in a stepwise manner, and 

systems and procedures to be developed for the different road user charges.  

94. The resulting maintenance funding from these 4 sources is expected to increase from $11 million in 

2019 (only OSE) to $37 after 5 years, $51 million after 10 years, $63 million after 15 years, and $74 million in 

2038 at the end of the 20-year period. The gradual growth of the different sources of maintenance funding 

are indicated in the figure below. What this clearly shows is that the required annual funding of $68 million 

per year for the maintenance of the entire network (excluding non-core rural roads) will only be reached in 

approximately 2035, after 18 years.  

95. Investment speeds in the base scenario exceed the capacity of the government to maintain the 

completed roads. Although the roads are completed sooner, the completed roads cannot be properly 

maintained and are subject to accelerated deterioration. This will cause the condition of some roads to 

become poor again within the 20-year period, resulting in the need for additional investments to rehabilitate 

these roads. The shortage of maintenance funding exists for nearly the entire 20-year period. The total 

funding deficit is in the order of $115 million during the first 18 years until the road user charges have grown 

sufficiently to fill the funding gap. 

96. This assumes that road user charges are introduced within the next few years, and to the extent 

described above. Failure to introduce these road user charges and to allocate the collected revenue to road 

maintenance, will make maintenance fully dependent on budget allocations from the General State Budget, 

causing the funding deficit to increase to over $700 million during the 20-year period. It may be clear that 

this will cause the majority of completed roads to go without maintenance, and to fail prematurely. Without 

repeated investments to rehabilitate the deteriorated roads, the road network will quickly return to its 

present condition. 

Figure 7 Annual maintenance costs under the base scenario ($ million) 

 

5.2 Alternative scenarios 

97. The proposed 20-year Road Investment and Maintenance Strategy requires a change to the investment 

approach, ensuring that technical standards are in line with the function and traffic volumes in the roads 

concerned, and that investment speeds take account of the available funding for the maintenance of the 

completed roads. It also requires that the available maintenance funding is significantly increased through 

the introduction of road user charges complementing the existing and gradually increasing allocations from 

the general State Budget. This section looks at the alternative scenarios.  
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98. Investments in the first two years are limited to the ongoing contracts, which are expected to be fully 

completed in this period (50% in each year). Investments in the next 10 years of the 20-year period are 

constrained by the length of roads that can be maintained with the available funding, which differs in each 

alternative scenario. Alternative Scenario 1 is a very conservative assumption that maintenance funding will 

be available only from the existing allocations from the General State Budget and from a newly introduced 

fuel tax, thereby severely limiting the size of the network that can be maintained.  Alternative Scenario 2 

assumes more funds are available through the road fund by introducing additional road user charges, but it 

also assumes that as a result of this additional funding the maintenance allocations from the General Budget 

will be reduced over time.  Alternative Scenario 3 assumes a continuous increase in maintenance funding 

from both the General Budget and from the introduction of all three road user charges described above. For 

the final years of the 20-year period when the road user charges are gradually increasing and only the non-

core municipal roads and the core rural roads remain to be improved, the main constraint on the 

development speed will likely be the capacity of the municipal governments to carry out the works. 

99. Even in these alternative scenarios where the road network development speed is constrained, 

however, there will be a shortage of maintenance funding in the initial years as the already completed roads 

and the roads under ongoing contracts will need to be maintained, and the road user charges have yet to be 

introduced. If the speed of road development is reduced to allow maintenance funding to catch up with 

maintenance needs, the period of the funding deficit may be limited to 5-10 years. During this period 

Development Partner funding may be needed to fill the funding gap. An increase in speed with which road 

improvements are carried out will cause a larger and longer funding gap as can be seen in Figure 7. 

Continuation with the current speed of investment under the base scenario means that available 

maintenance funding will only catch up with the maintenance needs towards the end of the 20-year period. 

As a result, completed roads will not be properly maintained and will be subject to accelerated deterioration, 

requiring subsequent investments for their rehabilitation. 

5.2.1 Alternative scenario 1 

100. The alternative scenario 1 assumes that technical standards for the roads are in line with the function 

and traffic volumes of the roads, and investment speeds adjusted to ensure that completed roads can be 

properly maintained. The application of technical classes and related technical standards in line with the 

function and traffic volumes of the different roads results in a reduction in the required investments of $210 

million, with a total investment of $1,690 million required to complete both the ongoing contracts and the 

remaining road sections. The lower technical standards also result in a savings in road maintenance costs of 

approximately $3 million per year for the full road network. These savings are assumed for all three 

alternative scenarios. In this alternative scenario 1 the introduction of road user charges is limited to the fuel 

tax. Revenue from vehicle registration fees and heavy vehicle surcharges are not allocated to road 

maintenance. This assumes that the Government feels politically safe in allocating fuel tax to road 

maintenance but that other user charges are more difficult to collect and allocate and as a result, their 

implementation is delayed.  This is shown in Table 10. 

Table 10 Investment needs for the alternative scenarios ($ million) 

ROAD 

CATEGORY 

LENGTH (km) 
CLASS 

ONGOING REST 
TOTAL 

Completed Ongoing Rest Total Unit rate Subtotal Unit rate Subtotal 

Core national 299 519 224 1,042 R3 $0.850 $441 $0.900 $202 $643 

Non-core national 88 31 276 396 R1 $0.850 $26 $0.600 $166 $192 

Core municipal - 122 306 428 R5 $0.575 $70 $0.600 $184 $254 

Non-core municipal - 58 298 356 R5 $0.575 $33 $0.175 $52 $85 

Core rural 550 30 1,395 1,975 RR1 $0.150 $5 $0.175 $244 $249 

Core urban 70 - 535 605     - $0.500 $268 $268 

Total 1,007 760 3,035 4,801     $575   $1,115 $1,690 
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Figure 8 Maintenance Strategy under alternative scenario 1 ($ million) 

 

101. Maintenance Strategy. The result is that the maintenance funding increases slowly. The maintenance 

funding deficit is especially significant in the early years as the ongoing contracts are completed and the fuel 

tax is not yet fully operational. As a result, investments in the first 10 years are severely constrained as the 

available maintenance funding from the General State Budget and the fuel tax catches up with the 

maintenance needs. Even with the reduced investment speed, the maintenance funding deficit leaves a gap 

to be filled of approximately $45 million during approximately the first 15 years.   

102. Investment Strategy. The constraints of the available maintenance funding cause the completion of the 

different road categories to be delayed, especially in the initial years as road maintenance funding first has 

to grow to allow the currently completed roads and those under ongoing contracts to be maintained. As a 

result, the core national roads are only completed after 7 years, non-core national roads after 15 years and 

core municipal and urban roads only after 20 years. Non-core municipal roads and core rural roads are not 

completed within the 20-year period, with 960 km remaining without improvement (40% of the total length). 

Figure 9 Cumulative investment funding under alternative scenario 1 ($ million) 
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5.2.2 Alternative scenario 2 

103. The alternative scenario 2 again assumes that technical standards of the roads are in line with the 

function and traffic volumes, and investment speeds are adjusted to ensure that completed roads can be 

properly maintained. The difference is with the available maintenance funding. Alternative scenario 2 

assumes that all three road user charges are introduced, providing more maintenance funding than 

alternative scenario 1. However, it is also assumed that the government will reduce the maintenance 

allocation from the General State Budget as the revenue from road user charges increases. This is a scenario 

that is often seen in countries where road user charges are introduced, where it is considered that the 

increased funding from road user charges justifies a reduced allocation from the General State Budget. In 

this alternative scenario, it is assumed that the allocation from the General State Budget decreases by 4% 

per year from $11 million in 2019 to $5 million in 2038. 

104. Maintenance Strategy. The result is that total available maintenance funding is increased compared to 

alternative scenario 1, but that it still constrains the speed with which the roads can be improved. Total 

available maintenance funding only reaches $55 million after 20 years, which is insufficient for the 

maintenance of the full road network (requiring $65 million). This implies that the improvement of the road 

network cannot be completed for all roads, since there is insufficient funding to maintain the completed 

roads. Even with the reduced investment speed, the maintenance funding deficit is approximately $40 

million, which is required over a period of approximately 15 years. 

Figure 10 Maintenance Strategy under alternative scenario 2 ($ million) 

 

105. Investment Strategy. Under this scenario the investment speed is still severely constrained. The core 

national roads are only completed after 6 years, non-core national roads and core municipal roads after 16 

years, and urban roads only after 19 years. Non-core municipal roads and core rural roads are not completed 

within the 20-year period, with 830 km remaining without improvement (35% of the total length).  
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Figure 11 Cumulative investment funding under the alternative scenario 2 ($ million) 

 

5.2.3 Alternative scenario 3 

106. This is the most complete alternative, and in terms of outcomes, the preferred strategy, but it depends 

heavily on sufficient maintenance funding being mobilized. The alternative scenario 3 again assumes that 

technical standards of the roads are in line with the function and traffic volumes, and investment speeds are 

adjusted to ensure that completed roads can be properly maintained. However, alternative scenario 3 

assumes that all three road user charges are introduced and that the General State Budget allocations to 

maintenance remain, growing gradually at 4% per year. This alternative scenario allows sufficient 

maintenance funding to be mobilized so that the maintenance of all roads (excluding non-core rural roads) 

may be financed by the end of the 20-year period.  

Figure 12 Maintenance Strategy under alternative scenario 3 ($ million) 

 

107. Maintenance Strategy. Under this alternative scenario 3, the available maintenance funding from the 

General State Budget and road user charges increases from $11 million in 2019 to $51 million in 2029 and 

$74 million at the end of the 20-year period in 2038. The red dotted line indicates the maintenance needs 

based on the investment strategy presented above. As can be seen from the figure below, available 

maintenance funding from the General State Budget and road user charges starts exceeding the needs after 

Core national

Non-core national

Core municipal

Core urban

Non-core municipal

Core rural

-

$500

$1,000

$1,500

$2,000

$2,500

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

-

$10

$20

$30

$40

$50

$60

$70

$80

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038



Road Investment and Maintenance Strategy  20-Year Road Investment and Maintenance Strategy 

32 

approximately 10 years. At this stage the investments may be increased if the necessary implementation 

capacity exists with the municipal governments. Alternatively, this excess funding may be allocated to 

address any maintenance backlogs or expanded to also fund other activities beyond maintenance (safety 

improvements, spot improvements, rehabilitation works, etc.). There is a deficit of maintenance funding 

during the first 10 years, which is filled with the help of Development Partner funding. The required 

Development Partner funding amounts to approximately $35 million, starting at $8 million in 2020 and 

gradually reducing to $1 million in 2029. It is important to mobilize this Development Partner funding for 

maintenance as soon as possible to avoid completed roads not receiving appropriate maintenance due to a 

lack of sufficient maintenance funding (as is currently the case). 

108. Investment Strategy. Under this scenario, all roads (with the exception of the non-core rural roads) may 

be completed and put under maintenance within the 20-year period. The ongoing contracts will be 

completed in years 2019 and 2020. Annual investments will subsequently be reduced from $287 million in 

2019 and 2020 to $187 million in 2021, further reducing over time to $25 million in 2030. This reduction in 

investment funding is the result of the constrained budget available for the maintenance of completed roads. 

The focus of the investments will initially lie on the core national roads that will be completed by the end of 

year 5 in 2023. In parallel, the non-core national roads and core municipal roads will be improved, with 

completion planned by the end of 2025. Urban roads will likely be completed by the end of 2030. After 2030 

only the non-core municipal roads and the core rural roads remain, and the annual investment is kept more 

or less constant at $25 million per year. In these later years the constraint is not so much the available 

maintenance budget (which has increased sufficiently by that time), but the capacity of the municipal 

governments to carry out the rural road rehabilitation works. A limit of 125 km per year has been introduced, 

which may be increased if capacity is found to be sufficient.  As a result, the non-core municipal roads and 

core rural roads will only be completed by the end of the 20-year period in 2038. The Investment Strategy is 

indicated in the figure below. 

Figure 13 Cumulative investment funding under alternative scenario 3 ($ million) 
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Appendix A Technical classes in Timor Leste 
 Road Classification 

National Roads  Rural Roads 
 Municipal Roads  

D
e

si
g

n
 C

o
n

tr
o

l a
n

d
 

C
ri

te
ri

a
 

Design standard R1 R2 R3 R4 R5 R6 RR1 RR2 

Projected ADT >10,000 5,000-10,000 2,000-5,000 1,000-2,000 400-1,000 50-400 20-50 <50 

Access Control Full Partial Partial Partial Partial Non-control Non-control Non-control 

Surface Paved Paved Paved Paved Paved (Un)Paved (Un)Paved (Un)Paved 

Design Forecast Year 20 20 10 10 10 5 5 5 

Terrain Flat Rolling 
Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 
Flat Rolling 

Mount-

ainous 

Design Speed 100 70 60 80 70 60 70 60 50 60 50 40 60 50 30 50 40 30 40 30 20 20 20 20 

C
ro

ss
 S

e
ct

io
n

 E
le

m
e

n
ts

 

Travel Lane Width 3.50 m 3.50 m 3.00 m 2.75 m 2.50 m 2.25 m 3.50 m 2.50 m 

Number of Lanes multi-lane two-lane two-lane two-lane two-lane two-lane single-lane single-lane 

Carriageway Width  ≥14.0 m 7.0 m 6.0 m 5.5 m 5.0 m 4.5 m 3.5 m 2.5 m 

Shoulder Width 3.0 m 1.0-3.0 m 1.0-3.0 m 1.0-3.0 m 0.5-2.0 m 0.5-2.0 m 0.5-1.5 (passing bay)  0.5-1.0 (passing bay)  

Cross Slope 
Travel Lane 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 4% 4% 

Shoulder 4% 4% 4% 4% 4% 4% passing bay 4% passing bay 4% 

Superelevation rate (max) 6% 8% 8% 8% 8% 8% 8% 8% 

Maximum Relative Gradient 0.47% 0.55% 0.60% 0.50% 0.55% 0.60% 0.55% 0.60% 0.65% 0.60% 0.65% 0.70% 0.60% 0.65% 0.70% 0.65% 0.70% 0.75% 0.70% 0.75% 0.80% 0.80% 0.80% 0.80% 

Widening 0.60-2.50 0.60-2.50 0.60-2.50 0.60-2.50 0.60-2.50 0.60-2.50 - - 

C
u

t-

F
ill

 Fore Slope - ratio 1:4 to 1:6 1:2 to 1:6 1:2 to 1:6 1:2 to 1:6 1:2 to 1:6 1:2 to 1:6 1:2 to 1:6 1:2 to 1:6 

Back Slope (ratio) 1:2 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 1:1.5 to 1:3 

G
e

o
m

e
tr

ic
 D

e
si

g
n

 E
le

m
e

n
ts

 

Stopping Sight Distance 160 105 85 130 105 85 105 85 65 85 65 50 85 65 35 65 50 35 100 70 40 40 40 40 

Passing Sight Distance 615 485 410 540 485 410 485 410 345 410 345 270 410 345 200 345 270 200 - - - - - - 

Min Horizontal Curve Radius 336 184 123 229 168 113 168 113 73 113 73 41 113 73 20 73 41 20 41 20 15 15 15 15 

Minimum Length of Spiral 60 55 50 60 55 50 45 40 35 40 35 30 35 30 25 30 25 25 40 40 35 35 35 35 

Maximum Gradient  4 6 8 4 6 8 5 6 10 5 9 11 7 9 12 7 10 12 7 11 15 9 12 15 

Minimum Gradient 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Crest Vertical Curve (K-value) 52 17 11 26 17 11 17 11 7 11 7 4 11 7 2 7 4 2 8 4 2 2 2 2 

Sag Vertical Curve (K-value) 45 23 18 30 23 18 23 18 13 18 13 9 18 13 6 13 9 6 18 12 6 6 6 6 

S
a

fe
ty

 

C
le

a
ra

n
ce

 

Clear Zone 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m 3.0 m - - - - - - - 

Vertical Clearance 5.3 m 5.3 m 5.3 m 5.3 m 5.3 m 5.3 m 5.3 m 5.3 m 5.3 m 5.1 m 5.1 m 5.1 m 5.1 m 5.1 m 5.1 m 5.1 m 5.1 m 5.1 m - - - - - - 

Minimum ROW width 40 m 40 m 40 m 30 m 30 m 30 m 30 m 30 m 30 m 30 m 30 m 30 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 20 m 
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Appendix B Core Road Sections 

National Road Network 

Code Section From-To 
GIS 

Length 

20-year 

Traffic 

Municipal 

Centres 

Population 

Direct 

Population 

Total 
Border Coffee Rice Tourism 

Petroleum 

Industry 
Core  Function 

Com-

pleted 

On-

going 

Rest 

A01 A01-01 Dili-Manatuto 63.0 14,454 4 82,894 356,556     Priority Priority   Core Municipal centre - 63.00 - 

A01 A01-02 Manatuto-Baucau 60.0 7,801 3 60,626 230,900     Priority Priority   Core Municipal centre - 59.95 - 

A01 A01-03 Baucau-Lautem 60.1 6,120 1 34,348 101,049     Priority Priority   Core Municipal centre - 60.08 - 

A01 A01-04 Lautem-Com 21.1 1,847 - - -           Non-core   - - 21.05 

A02 A02-01 Dili-Aileu 45.3 5,174 4 100,547 299,802   Priority   Priority Medium Core Municipal centre 22.50 22.79 - 

A02 A02-02 Aileu-Maubisse 26.1 4,719 3 23,750 181,557   Priority   Priority Medium Core Municipal centre 26.06 - - 

A02 A02-03 Maubisse-Aituto 13.3 4,386 3 - 150,089   Priority   Priority Medium Core Municipal centre 13.26 - - 

A02 A02-04 Aituto-Ainaro 27.9 2,775 2 16,121 111,532         Medium Core Municipal centre 27.85 - - 

A02 A02-05 Ainaro-Cassa 19.8 3,808 1 - 82,445         Medium Core Municipal centre - - 19.78 

A02 A02-06 Cassa-Zumalai 17.2 3,808 1 13,263 72,146         Priority Core Municipal centre - 4.12 13.05 

A02 A02-07 Zumalai-Suai 30.1 3,686 1 25,815 58,883         Priority Core Municipal centre - 30.09 - 

A03 A03-01 Dili-Tibar 13.8 21,327 3 130,095 418,641 Priority Priority Priority Priority   Core Municipal centre 9.64 4.16 - 

A03 A03-02 Tibar-Liquiça 19.4 13,842 2 22,128 127,720 Priority Priority Priority Priority   Core Municipal centre 19.39 - - 

A03 A03-03 Liquiça-Batugade 79.1 9,149 1 32,883 77,713 Priority Priority Priority Priority   Core Municipal centre 41.28 33.80 4.06 

A03 A03-04 Batugade-Mota'ain 3.0 9,149 1 - 44,830 Priority   Priority Priority   Core Municipal centre - 3.02 - 

A03 A03-05 Batugade-Maliana 41.9 7,494 1 44,830 44,830     Priority Priority   Core Municipal centre 14.26 - 27.59 

A04 A04-01 Tibar-Gleno 33.6 7,827 1 12,128 160,826   Priority       Core Municipal centre 33.56 - - 

A04 A04-02 Gleno-Ermera 11.9 2,968 - 36,105 148,698   Priority       Core Population - - 11.89 

A05 A05-01 Aituto-Same 29.7 2,233 1 30,673 38,557   Priority     Medium Core Municipal centre 29.70 - - 

A05 A05-02 Same-Betano 24.6 2,215 - - 7,884   Priority     Priority Core Petroleum Industry 8.94 15.69 - 

A06 A06-01 Baucau-Venilale 27.4 5,629 1 17,495 86,720     Priority   Medium Core Municipal centre - 27.37 - 

A06 A06-02 Venilale-Viqueque 35.9 3,178 1 42,916 69,225     Priority   Medium Core Municipal centre - 35.89 - 

A07 A07-01 Viqueque-Natabora 45.9 1,812 - - 6,808     Priority   Priority Non-core Petroleum Industry 2.44 - 43.50 

A08 A08-01 Viqueque-Uatucarbau 63.0 2,250 - 26,309 26,309     Priority   Priority Core Rice production - 63.03 - 

A08 A08-02 Uatucarbau-Iliomar 21.1 805 - - -           Non-core Administrative Posts - - 21.06 

A08 A08-03 Iliomar-Lospalos 46.7 1,681 - 7,449 7,449           Non-core Administrative Posts - - 46.68 

A08 A08-04 Lospalos-Lautem 28.4 6,978 1 31,164 42,127       Priority   Core Municipal centre - - 28.43 

A09 A09-01 Manatuto-Cribas 22.4 963 - - 35,006           Non-core Network connectivity 22.37 - - 

A09 A09-02 Cribas-Laclubar 13.2 797 - - 35,006           Non-core Network connectivity 13.17 - - 

A09 A09-03 Laclubar-Mane Hat 29.8 61 - - 22,956           Non-core Network connectivity 29.76 - - 

A09 A09-04 Mane Hat-Natabora 15.7 359 - 5,438 19,662           Non-core Network connectivity 15.72 - - 

A10 A10-01 Gleno-Lourba 68.8 1,944 - 40,691 65,410   Priority       Core Population - 46.52 22.24 

A11 A11-01 Ermera-Morobo 32.0 1,532 - 36,778 47,183   Priority       Core Population 10.43 9.85 11.70 

A11 A11-02 Morobo-Maliana 31.1 1,532 - 10,405 10,405     Priority     Non-core Rice production - 7.92 23.21 

A12 A12-01 Maliana-Oeleu 15.5 2,784 - - -     Priority     Core Network connectivity - - 15.49 
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Code Section From-To 
GIS 

Length 

20-year 

Traffic 

Municipal 

Centres 

Population 

Direct 

Population 

Total 
Border Coffee Rice Tourism 

Petroleum 

Industry 
Core  Function 

Com-

pleted 

On-

going 

Rest 

A12 A12-02 Oeleu-Lourba 9.9 2,303 - 24,719 24,719   Priority       Core Network connectivity - - 9.93 

A12 A12-03 Lourba-Zumalai 25.9 3,222 - - -           Core Network connectivity - 10.16 15.76 

A13 A13-01 Aiassa-Hate Udo 17.1 1,068 - - -         Priority Non-core Petroleum Industry - - 17.09 

A13 A13-02 Hato Udo-Cassa 7.5 438 - 10,299 10,299         Priority Non-core Petroleum Industry - - 7.50 

A14 A14-01 Natabora-Alas 19.0 2,136 - - 7,416         Priority Non-core Petroleum Industry - - 18.98 

A14 A14-02 Alas-Betano 27.7 1,331 - - 7,884         Priority Non-core Petroleum Industry - - 27.67 

A15 A15-01 Suai-Tilomar 12.6 1,987 - - 17,328 Priority         Core Border 12.57 - - 

A15 A15-02 Tilomar-Uemassa 15.0 2,504 - - - Priority         Core Border 15.00 - - 

A16 A16-01 Oeleu-Lolotoe 17.9 1,646 - - -           Non-core Network connectivity 4.71 13.21 - 

A16 A16-02 Lolotoe-Maukatar 10.3 1,646 - - -           Non-core Network connectivity - 4.94 5.37 

A16 A16-03 Maukatar-Tilomar 49.2 1,646 - 17,328 17,328           Non-core Administrative Posts - 4.89 44.27 

A17 A17-01 Pante Macassar-Oesilo 29.1 8,484 1 48,761 56,640 Priority Priority       Core Border - 29.05 - 

A18 A18-01 Pante Macassar-Citrana 44.5 5,875 - 12,273 12,273           Core Administrative Posts - - 44.47 

A19 A19-01 Pante Macassar-Sacato 14.5 4,237 - - - Priority Priority       Core Border 14.49 - - 
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Municipal Road Network 

Code Section From-To GIS Length 
20-year 

Traffic 

Administrative 

Posts 
Population Coffee Rice Tourism 

Core 

Category 
Main function 

Com-

pleted 

On-

going 

Rest 

C01 C01-01 Lospalos-Lore-Iliomar 54.0 n/a         Non-core Larger suco - 3.00 50.98 

C02 C02-01 Trisulu-Tutuala 30.5 700 1 3,514     Priority Core Administrative post - 12.66 17.87 

C03 C03-01 Com-Trisulu 15.4 123         Non-core Larger suco - 15.40 - 

C04 C04-01 Buihomao-Luro 13.8 n/a 1 7,124       Core Administrative post - 4.90 8.90 

C04 C04-02 Luro-Junction A08 15.8 n/a         Non-core Larger suco - - 15.78 

C05 C05-01 Luca-Dilor (Lacluta) 12.7 744 1 6,808       Core Administrative post - - 12.68 

C06 C06-01 Mulia-Quelicai 17.9 875 1 17,450   Priority Priority Core Administrative post - 10.82 7.07 

C06 C06-02 Quelicai-Junction C07 10.4 n/a         Non-core Larger suco - - 10.36 

C06 C06-03 Junction C07-Ossu 31.5 n/a         Non-core Larger suco - - 31.49 

C07 C07-01 Uatulari-Laisorulai 23.4 n/a         Non-core Larger suco - - 23.36 

C08 C08-01 Laga-Baguia 37.8 1,059 1 12,962   Priority   Core Administrative post - - 37.78 

C08 C08-02 Baguia-Uatucarbau 30.9 n/a         Core Network Connectivity - - 30.87 

C09 C09-01 Atauro Vila-Biqueli 11.4 n/a 1 9,274       Core Administrative post - - 11.39 

C10 C10-01 Aileu-Ermera 18.4 823   Priority     Core Network Connectivity - - 18.43 

C11 C11-01 Be'eluru-Liquidoe 15.2 114        Non-core Larger suco - - 12.68 

C11 C11-02 Liquidoe-Aileu Vila 12.7 1,077 1 6,765 Priority     Core Administrative post - - 15.22 

C13 C13-01 Ermera-Fatubesi 11.6 1,979   Priority     Core Coffee production - 11.59 - 

C14 C14-01 Aileu-Remixio 4.4 n/a 1 10,933       Core Administrative post - - 4.36 

C14 C14-02 Remixio-Laclo 38.9 n/a         Non-core Larger suco - - 38.90 

C14 C14-03 Laclo-Manatuto 13.2 n/a 1 7,756       Core Administrative post - 7.06 6.18 

C15 C15-01 Lei-Laclubar 10.9 508 1 12,050       Core Administrative post - 10.93 - 

C16 C16-01 Tokoluli-Bazartete 19.9 n/a   Priority     Core Coffee production - 19.93 - 

C17 C17-01 Bazartete-Aipelo 13.8 2,303 1 27,879 Priority     Core Administrative post - 13.82 - 

C18 C18-01 Lacluta-Korlule 29.0 n/a         Non-core Larger suco - 20.00 8.98 

C19 C19-01 Bauqia-Passabe 24.8 n/a 1 7,879       Core Administrative post - - 24.77 

C20 C20-01 Oesilo-Tumio 18.6 n/a         Non-core Larger suco - - 18.58 

C21 C21-01 Suai-Fatululic 25.9 n/a 1 8,895       Core Administrative post - - 25.92 

C22 C22-01 Letefoho-Hatubuilico 20.6 341   Priority     Core Coffee production - - 20.63 

C23 C23-01 Hato Udo-Ainaro 25.2 832         Non-core Larger suco - - 25.22 

C24 C24-01 Hatubuilico-Nunumogue 9.2 n/a       Priority Core Tourism sites - - 9.22 

C25 C25-01 Maubisse-Hatubuilico 13.0 n/a 1 12,966     Priority Core Administrative post - - 13.01 

C26 C26-01 Maubisse-Turiscai 21.7 639 1 7,718 Priority     Core Administrative post - 21.73 - 

C27 C27-01 Turiscai-Alas 42.3 n/a         Non-core Larger suco - - 42.26 

C28 C28-01 Dotic-Alas 16.4 n/a         Non-core Larger suco - - 16.42 

C29 C29-01 Mane Hat-Soibada 8.1 n/a 1 3,294       Core Administrative post - 8.06 - 

C30 C30-01 Laclubar-Soibada 19.7 n/a         Non-core Larger suco - 19.70 - 

C31 C31-01 Weberek-Alas 17.7 n/a 1 7,884       Core Administrative post - - 17.74 

C32 C32-01 Beco-Lolotoe 27.0 1,191 1 6,845       Core Administrative post - - 26.97 
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Appendix C Maps 
Figure 14 Core road networks by administrative class 

  
Source: Consultant’s processing of data 
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Figure 15 Projected 20-year traffic volumes 

  
Source: National Road Master Plan (2009), projected using annual growth rate of 7.5% 
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Figure 16 Population by administrative post 

  
Source: Census 2015  
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Figure 17 Population density 

  
Source: www.worldpop.org   
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Figure 18 Coffee production by administrative post 

 
Source: Census 2015  
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Figure 19 Rice production by administrative post 

  
Source: Census 2015  
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Figure 20 Important economic growth areas 

  
Source: Consultant’s processing of data  
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Appendix D 20-year Road Investment and Maintenance Strategy 

Base Scenario – Technical standards based on administrative classes and increased investment speed 

Investment funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Infrastructure Fund $238 $238 $175 $175 $175 $175 $130 $130 $85 $35 $35 $35 $30 - - - - - - - 

Development Partners $50 $50 $40 $40 $40 $10 $10 $10 - - - - - - - - - - - - 

Total $288 $288 $215 $215 $215 $185 $140 $140 $85 $35 $35 $35 $30 - - - - - - - 

 

Investment length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 259 259 75 75 74 - - - - - - - - - - - - - - - 

Non-core national 15 15 65 65 70 76 - - - - - - - - - - - - - - 

Core municipal 61 61 65 65 70 106 - - - - - - - - - - - - - - 

Non-core municipal 29 29 20 20 20 20 115 103 - - - - - - - - - - - - 

Core rural 15 15 30 35 40 50 125 150 200 200 200 200 165 - - - - - - - 

Core urban     65 65 45 60 100 100 100 - - - - - - - - - - - 

Total 380 380 320 325 319 313 340 353 300 200 200 200 165 - - - - - - - 

 

Investment needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $220 $220 $68 $68 $67 - - - - - - - - - - - - - - - 

Non-core national $13 $13 $59 $59 $63 $69 - - - - - - - - - - - - - - 

Core municipal $35 $35 $39 $39 $42 $64 - - - - - - - - - - - - - - 

Non-core municipal $17 $17 $12 $12 $12 $12 $69 $62 - - - - - - - - - - - - 

Core rural $2 $2 $5 $6 $7 $9 $22 $26 $35 $35 $35 $35 $29 - - - - - - - 

Core urban - - $33 $33 $23 $30 $50 $50 $50 - - - - - - - - - - - 

Total $287 $287 $215 $216 $213 $183 $141 $138 $85 $35 $35 $35 $29 - - - - - - - 

 
Completed 

Ongoing 

Rest 
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Maintenance funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

General budget $11 $12 $12 $13 $13 $14 $14 $15 $16 $16 $17 $18 $18 $19 $20 $21 $21 $22 $23 $24 

Fuel tax $0 $0 $4 $7 $10 $12 $15 $16 $17 $18 $19 $19 $20 $21 $23 $24 $25 $26 $27 $29 

Vehicle registration $0 $0 $2 $3 $5 $6 $7 $8 $8 $9 $9 $9 $10 $10 $10 $11 $11 $12 $12 $13 

Heavy vehicle surcharge $0 $0 $2 $3 $4 $5 $6 $6 $6 $7 $7 $7 $7 $7 $8 $8 $8 $8 $9 $9 

Development Partners                                         

Total $11 $12 $20 $26 $32 $37 $42 $45 $47 $49 $51 $53 $55 $58 $60 $63 $65 $68 $71 $74 

 

Maintenance length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 299 558 818 893 968 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 

Non-core national 88 104 119 184 249 319 396 396 396 396 396 396 396 396 396 396 396 396 396 396 

Core municipal - 61 122 187 252 322 428 428 428 428 428 428 428 428 428 428 428 428 428 428 

Non-core municipal - 29 58 78 98 118 138 253 356 356 356 356 356 356 356 356 356 356 356 356 

Core rural 550 565 580 610 645 685 735 860 1,010 1,210 1,410 1,610 1,810 1,975 1,975 1,975 1,975 1,975 1,975 1,975 

Core urban 70 70 70 135 200 245 305 405 505 605 605 605 605 605 605 605 605 605 605 605 

Total 1,007 1,387 1,766 2,086 2,411 2,731 3,043 3,383 3,736 4,036 4,236 4,436 4,636 4,801 4,801 4,801 4,801 4,801 4,801 4,801 

 

Maintenance needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $5 $10 $14 $16 $17 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 

Non-core national $2 $2 $2 $3 $4 $6 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 

Core municipal - $1 $2 $3 $3 $4 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 

Non-core municipal - $0 $1 $1 $1 $2 $2 $3 $5 $5 $5 $5 $5 $5 $5 $5 $5 $5 $5 $5 

Core rural $6 $6 $6 $7 $7 $7 $8 $9 $11 $13 $15 $17 $19 $21 $21 $21 $21 $21 $21 $21 

Core urban $1 $1 $1 $2 $3 $4 $5 $7 $9 $11 $11 $11 $11 $11 $11 $11 $11 $11 $11 $11 

Total $14 $20 $26 $31 $36 $41 $46 $51 $55 $59 $61 $64 $66 $67 $67 $67 $67 $67 $67 $67 

 
Completed 

Ongoing 

Rest 

 

 

 

Alternative Scenario 1 – Technical standards based on technical classes and road user charges limited to only a fuel tax 

Investment funding ($ million) 
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 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Infrastructure Fund $238 $238 $50 $50 $60 $65 $50 $25 $25 $46 $46 $46 $46 $46 $57 $64 $61 $61 $61 $61 

Development Partners $50 $50 $10 $10       - - - - - - - - - - - - - 

Total $288 $288 $60 $60 $60 $65 $50 $25 $25 $46 $46 $46 $46 $46 $57 $64 $61 $61 $61 $61 

 

Investment length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 259 259 50 50 50 50 24 - - - - - - - - - - - - - 

Non-core national 15 15 20 20 20 20 20 20 20 20 20 20 20 20 20 16 - - - - 

Core municipal 61 61 - - - - - - - 20 20 20 20 20 30 40 40 40 40 16 

Non-core municipal 29 29 - - - - - - - 10 10 10 10 10 10 20 20 20 20 20 

Core rural 15 15 20 20 20 20 20 20 20 30 30 30 30 30 30 40 40 50 50 70 

Core urban - - - - - 10 20 20 20 30 30 30 30 30 40 40 55 55 55 70 

Total 380 380 90 90 90 100 84 60 60 110 110 110 110 110 130 156 155 165 165 176 

 

Investment needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $220 $220 $45 $45 $45 $45 $22 - - - - - - - - - - - - - 

Non-core national $13 $13 $12 $12 $12 $12 $12 $12 $12 $12 $12 $12 $12 $12 $12 $10 - - - - 

Core municipal $35 $35 - - - - - - - $12 $12 $12 $12 $12 $18 $24 $24 $24 $24 $10 

Non-core municipal $17 $17 - - - - - - - $2 $2 $2 $2 $2 $2 $4 $4 $4 $4 $4 

Core rural $2 $2 $4 $4 $4 $4 $4 $4 $4 $5 $5 $5 $5 $5 $5 $7 $7 $9 $9 $12 

Core urban - - - - - $5 $10 $10 $10 $15 $15 $15 $15 $15 $20 $20 $28 $28 $28 $35 

Total $287 $287 $61 $61 $61 $66 $47 $26 $26 $46 $46 $46 $46 $46 $57 $64 $62 $64 $64 $61 

 
Completed 

Ongoing 

Rest 
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Maintenance funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

General budget $11 $12 $12 $13 $13 $14 $14 $15 $16 $16 $17 $18 $18 $19 $20 $21 $21 $22 $23 $24 

Fuel tax - - $4 $7 $10 $12 $15 $16 $17 $18 $19 $19 $20 $21 $23 $24 $25 $26 $27 $29 

Vehicle registration - - - - - - - - - - - - - - - - - - - - 

Heavy vehicle surcharge - - - - - - - - - - - - - - - - - - - - 

Development Partners   $8 $10 $8 $6 $4 $3 $2 $2 $1 $1 $1 $1               

Total $11 $20 $26 $27 $29 $30 $32 $33 $34 $35 $36 $38 $40 $40 $42 $44 $46 $48 $51 $53 

 

Maintenance length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 299 558 818 868 918 968 1,018 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 

Non-core national 88 104 119 139 159 179 199 219 239 259 279 299 319 339 359 379 396 396 396 396 

Core municipal - 61 122 122 122 122 122 122 122 122 142 162 182 202 222 252 292 332 372 412 

Non-core municipal - 29 58 58 58 58 58 58 58 58 68 78 88 98 108 118 138 158 178 198 

Core rural 550 565 580 600 620 640 660 680 700 720 750 780 810 840 870 900 940 980 1,030 1,080 

Core urban 70 70 70 70 70 70 80 100 120 140 170 200 230 260 290 330 370 425 480 535 

Total 1,007 1,387 1,766 1,856 1,946 2,036 2,136 2,221 2,281 2,341 2,451 2,561 2,671 2,781 2,891 3,021 3,177 3,332 3,497 3,662 

 

Maintenance needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $5 $10 $14 $15 $16 $17 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 

Non-core national $2 $2 $2 $2 $3 $3 $3 $3 $4 $4 $4 $5 $5 $5 $5 $6 $6 $6 $6 $6 

Core municipal - $1 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 $3 $3 $3 $4 $5 $5 $6 

Non-core municipal - $0 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $2 $2 $2 $2 

Core rural $6 $6 $6 $6 $7 $7 $7 $7 $7 $8 $8 $8 $9 $9 $9 $10 $10 $10 $11 $12 

Core urban $1 $1 $1 $1 $1 $1 $1 $2 $2 $2 $3 $3 $4 $5 $5 $6 $6 $7 $8 $9 

Total $14 $20 $26 $28 $29 $30 $32 $33 $34 $35 $36 $38 $39 $41 $42 $44 $46 $48 $51 $53 

 
Completed 

Ongoing 

Rest 
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Alternative scenario 2 – Technical standards based on technical classes and gradual reduction of allocations from the General State Budget 

Investment funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Infrastructure Fund $238 $238 $150 $150 $150 $115 $70 $45 $45 $45 $35 $25 $25 $25 $25 $22 $22 $22 $22 $18 

Development Partners $50 $50 $40 $40 $30 $10 $10 - - - - - - - - - - - - - 

Total $288 $288 $190 $190 $180 $125 $80 $45 $45 $45 $35 $25 $25 $25 $25 $22 $22 $22 $22 $18 

 

Investment length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 259 259 60 60 55 49 - - - - - - - - - - - - - - 

Non-core national 15 15 30 30 30 30 30 15 15 15 15 15 15 15 15 6 - - - - 

Core municipal 61 61 30 30 30 30 20 20 20 20 20 20 20 20 20 6 - - - - 

Non-core municipal 29 29 20 20 20 20 20 10 10 10 10 10 10 10 10 10 10 10 10 10 

Core rural 15 15 20 20 20 20 20 20 20 20 20 20 20 20 20 40 70 70 90 100 

Core urban     30 40 40 40 30 20 20 20 20 20 20 20 20 45 50 50 50 - 

Total 380 380 190 200 195 189 120 85 85 85 85 85 85 85 85 108 130 130 150 110 

 

Investment needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $220 $220 $54 $54 $50 $44 - - - - - - - - - - - - - - 

Non-core national $13 $13 $18 $18 $18 $18 $18 $9 $9 $9 $9 $9 $9 $9 $9 $4 - - - - 

Core municipal $35 $35 $18 $18 $18 $18 $12 $12 $12 $12 $12 $12 $12 $12 $12 $4 - - - - 

Non-core municipal $17 $17 $4 $4 $4 $4 $4 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 $2 

Core rural $2 $2 $4 $4 $4 $4 $4 $4 $4 $4 $4 $4 $4 $4 $4 $7 $12 $12 $16 $18 

Core urban - - $15 $20 $20 $20 $15 $10 $10 $10 $10 $10 $10 $10 $10 $23 $25 $25 $25 - 

Total $287 $287 $112 $117 $113 $107 $52 $36 $36 $36 $36 $36 $36 $36 $36 $39 $39 $39 $43 $19 

 
Completed 

Ongoing 

Rest 
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Maintenance funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

General budget $11 $11 $11 $10 $10 $9 $9 $9 $8 $8 $8 $7 $7 $7 $6 $6 $6 $6 $5 $5 

Fuel tax - - $4 $7 $10 $12 $15 $16 $17 $18 $19 $19 $20 $21 $23 $24 $25 $26 $27 $29 

Vehicle registration - - $2 $3 $5 $6 $7 $8 $8 $9 $9 $9 $10 $10 $10 $11 $11 $12 $12 $13 

Heavy vehicle surcharge - - $2 $3 $4 $5 $6 $6 $6 $7 $7 $7 $7 $7 $8 $8 $8 $8 $9 $9 

Development Partners -  $9 $9 $7 $4 $3 $2 $1 $1 $1 $1 $1 $1 $1 $1 -  -  -  -  -  

Total $11 $20 $26 $29 $32 $35 $38 $40 $41 $42 $43 $44 $45 $46 $47 $48 $50 $52 $54 $55 

 

Maintenance length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 299 558 818 878 938 993 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 

Non-core national 88 104 119 149 179 209 239 269 284 299 314 329 344 359 374 389 396 396 396 396 

Core municipal - 61 122 152 182 212 242 262 282 302 322 342 362 382 402 422 428 428 428 428 

Non-core municipal - 29 58 78 98 118 138 158 168 178 188 198 208 218 228 238 248 258 268 278 

Core rural 550 565 580 600 620 640 660 680 700 720 740 760 780 800 820 840 880 950 1,020 1,110 

Core urban 70 70 70 100 140 180 220 250 270 290 310 330 350 370 390 410 455 505 555 605 

Total 1,007 1,387 1,766 1,956 2,156 2,351 2,541 2,661 2,746 2,831 2,916 3,001 3,086 3,171 3,256 3,341 3,448 3,578 3,708 3,858 

 

Maintenance needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $5 $10 $14 $15 $16 $17 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 

Non-core national $2 $2 $2 $2 $3 $3 $4 $4 $4 $5 $5 $5 $5 $5 $6 $6 $6 $6 $6 $6 

Core municipal - $1 $2 $2 $2 $3 $3 $4 $4 $4 $4 $5 $5 $5 $6 $6 $6 $6 $6 $6 

Non-core municipal - $0 $1 $1 $1 $1 $2 $2 $2 $2 $2 $2 $2 $3 $3 $3 $3 $3 $3 $3 

Core rural $6 $6 $6 $6 $7 $7 $7 $7 $7 $8 $8 $8 $8 $9 $9 $9 $9 $10 $11 $12 

Core urban $1 $1 $1 $2 $2 $3 $4 $4 $5 $5 $5 $6 $6 $6 $7 $7 $8 $9 $10 $11 

Total $14 $20 $26 $29 $32 $35 $38 $39 $41 $42 $43 $44 $45 $46 $47 $49 $50 $52 $54 $55 

 
Completed 

Ongoing 

Rest 

 

 

 

  



Road Investment and Maintenance Strategy  Appendices 

50 

Alternative Scenario 3 – Technical standards based on technical classes and maintenance funding from user charges and General State Budget 

Investment funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Infrastructure Fund $238 $238 $150 $150 $150 $115 $70 $45 $45 $45 $35 $25 $25 $25 $25 $22 $22 $22 $22 $18 

Development Partners $50 $50 $40 $40 $30 $10 $10 - - - - - - - - - - - - - 

Total $288 $288 $190 $190 $180 $125 $80 $45 $45 $45 $35 $25 $25 $25 $25 $22 $22 $22 $22 $18 

 

Investment length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 259 259 75 75 74 - - - - - - - - - - - - - - - 

Non-core national 15 15 65 65 65 65 16 - - - - - - - - - - - - - 

Core municipal 61 61 65 65 65 65 46 - - - - - - - - - - - - - 

Non-core municipal 29 29 20 20 20 20 20 20 20 20 20 30 30 35 23 - - - - - 

Core rural 15 15 30 35 40 50 50 50 50 50 50 50 50 50 100 100 125 125 125 125 

Core urban - - 65 65 45 60 60 60 60 25 25 25 25 20 - - - - - - 

Total 380 380 320 325 309 260 193 130 130 95 95 105 105 105 123 100 125 125 125 125 

 

Investment needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $220 $220 $68 $68 $67 - - - - - - - - - - - - - - - 

Non-core national $13 $13 $39 $39 $39 $39 $10 - - - - - - - - - - - - - 

Core municipal $35 $35 $39 $39 $39 $39 $28 - - - - - - - - - - - - - 

Non-core municipal $17 $17 $4 $4 $4 $4 $4 $4 $4 $4 $4 $4 $7 $7 $3 - - - - - 

Core rural $2 $2 $5 $6 $7 $9 $9 $9 $9 $9 $9 $11 $18 $18 $22 $22 $22 $22 $22 $18 

Core urban - - $33 $33 $23 $30 $30 $30 $30 $30 $20 $10 - - - - - - - - 

Total $287 $287 $187 $188 $178 $120 $80 $42 $42 $42 $32 $25 $25 $25 $25 $22 $22 $22 $22 $18 

 
Completed 

Ongoing 

Rest 
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Maintenance funding ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

General budget $11 $12 $12 $13 $13 $14 $14 $15 $16 $16 $17 $18 $18 $19 $20 $21 $21 $22 $23 $24 

Fuel tax - - $4 $7 $10 $12 $15 $16 $17 $18 $19 $19 $20 $21 $23 $24 $25 $26 $27 $29 

Vehicle registration - - $2 $3 $5 $6 $7 $8 $8 $9 $9 $9 $10 $10 $10 $11 $11 $12 $12 $13 

Heavy vehicle surcharge - - $2 $3 $4 $5 $6 $6 $6 $7 $7 $7 $7 $7 $8 $8 $8 $8 $9 $9 

Development Partners   $8 $7 $6 $4 $3 $2 $2 $2 $1 $1                   

Total $11 $20 $26 $31 $36 $40 $44 $47 $48 $50 $52 $53 $55 $58 $60 $63 $65 $68 $71 $74 

 

Maintenance length (km) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national 299 558 818 893 968 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 

Non-core national 88 104 119 184 249 314 379 396 396 396 396 396 396 396 396 396 396 396 396 396 

Core municipal - 61 122 187 252 317 382 428 428 428 428 428 428 428 428 428 428 428 428 428 

Non-core municipal - 29 58 78 98 118 138 158 178 198 218 238 258 298 338 356 356 356 356 356 

Core rural 550 565 580 610 645 685 735 785 835 885 935 985 1,050 1,150 1,250 1,375 1,500 1,625 1,750 1,875 

Core urban 70 70 70 135 200 245 305 365 425 485 545 585 605 605 605 605 605 605 605 605 

Total 1,007 1,387 1,766 2,086 2,411 2,721 2,981 3,173 3,303 3,433 3,563 3,673 3,778 3,918 4,058 4,201 4,326 4,451 4,576 4,701 

 

Maintenance needs ($ million) 
 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 

Core national $5 $10 $14 $16 $17 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 $18 

Non-core national $2 $2 $2 $3 $4 $5 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 

Core municipal - $1 $2 $3 $3 $4 $5 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 

Non-core municipal - $0 $1 $1 $1 $1 $2 $2 $2 $2 $3 $3 $3 $3 $4 $4 $4 $4 $4 $4 

Core rural $6 $6 $6 $7 $7 $7 $8 $8 $9 $9 $10 $11 $11 $12 $13 $15 $16 $17 $19 $20 

Core urban $1 $1 $1 $2 $3 $4 $5 $6 $7 $8 $10 $10 $11 $11 $11 $11 $11 $11 $11 $11 

Total $14 $20 $26 $31 $36 $40 $44 $47 $48 $50 $52 $53 $55 $56 $58 $59 $60 $62 $63 $64 

 
Completed 

Ongoing 

Rest 

 

 

 



 

 

 

 

 
SMEC is recognised for providing technical 

excellence and consultancy expertise in urban, 

infrastructure and management advisory. From 

concept to completion, our core service offering 

covers the life-cycle of a project and maximises 

value to our clients and communities. We align 

global expertise with local knowledge and state-of-

the-art processes and systems to deliver innovative 

solutions to a range of industry sectors. 

 


