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         Foreword

         By connecting suppliers and markets, improving efficiencies and fostering indirect economic benefits, roads and railways, along with other kinds of transportation infrastructure, play fundamental roles in driving growth and development. While Emerging Asia (the ten ASEAN Member States, China and India) is expected to see continued strong performance in the future – with real GDP growing by an average 6.3% per year over 2018-22, according to the Economic Outlook for Southeast Asia, China and India 2018 – the demand for infrastructure remains high and additional investment is needed to support sustained economic expansion. At the same time, new approaches to infrastructure investment are also needed that prioritise the quality of these projects, addressing issues including effective governance, economic efficiency and resilience, empowerment of local communities, consideration of social and environmental impacts, alignment with economic and development strategies, and resource mobilisation. 
         

         Road and Rail Infrastructure in Asia: Investing in Quality discusses the challenges facing the region and possible policy options to be considered, including those that have been or are being used in Emerging Asian countries and with reference to the experiences of OECD member countries and others. Case studies of recent road and rail infrastructure projects in Asia are used to illustrate ways in which quality infrastructure principles have been applied in practice. In addressing deficiencies in infrastructure, this report outlines some of the key considerations to be made regarding the responsibilities of local governments in infrastructure development and management, public and private financing instruments, and the alignment of infrastructure and development planning. 
         

         This publication, in focusing on infrastructure challenges in Asia, is intended to provide analysis and recommendations that are relevant for policy makers in the region to consider in their efforts to ameliorate the quality of infrastructure. 

         The OECD Development Centre is committed to working alongside the governments of developing and emerging economies and regional actors to identify key areas of intervention in order to address challenges in infrastructure investment and other policy areas. The Centre enjoys the full membership of three Southeast Asian countries, namely Indonesia, Thailand and Viet Nam, as well as India and China. Committed to supporting Asian countries in their efforts to promote economic and social well-being through rigorous analysis, peer learning and the sharing of best practices, we hope that this report will highlight the importance of investing in quality road and rail infrastructure and contribute to discussions on its role in the region’s development.
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         Executive summary

         The Road and Rail Infrastructure in Asia: Investing in Quality report addresses the need for greater attention to be paid to investing in quality infrastructure in Asian countries. It includes an introduction to the main issues, illustrated through case studies on recent road and rail infrastructure (Chapter 1) and discussions of three key policy areas to be addressed in developing and implementing quality infrastructure: the roles and responsibilities of local governments (Chapter 2), financing options for infrastructure projects (Chapter 3), and the alignment of transport infrastructure planning with development strategies (Chapter 4). 
         

         
            The need for quality road and rail infrastructure
            

            Additional investments are needed in transport, energy, communications and other kinds of infrastructure in many Asian countries and these gaps are likely to grow in future in response to economic growth, population increases and the need to respond to climate change. At the same time, new approaches to infrastructure investment are needed to promote quality in infrastructure investment. 

            Quality infrastructure is designed and implemented while taking into account a life-cycle perspective, employment creation, social and environmental impacts, alignment with broader development strategies, and resource mobilisation. It boosts economic activity, creates employment opportunities and expands the tax base; improves well-being and promotes inclusive growth; and also addresses environmental impacts. To develop quality infrastructure, a comprehensive perspective of infrastructure impact evaluation is important. This does not simply consider the financial feasibility of an individual project, but attempts to judge the full extent of the externalities. These externalities are often strongest at the local level, but can also be far-reaching. Moreover, a comprehensive perspective also needs to be adopted at high levels of government, to achieve sufficient political support, and to institutionalise practice within government.

            Sixteen case studies on road and rail projects in India, Indonesia, Lao PDR, the Philippines, Sri Lanka, Thailand and Viet Nam illustrate some of the ways in which the concept of quality infrastructure has recently been put into practice in the region. These include the establishment of new institutions or development of capacities to improve governance, investing in maintenance, and the adoption of designs and construction practices to limit projects’ environmental impacts. 

         

         
            Local governments and infrastructure investment
            

            Across Asia, local governments play important roles in the development and maintenance of road and rail infrastructure. Some of the challenges associated with local level investment in infrastructure are explored through the cases of Indonesia, the Philippines and Viet Nam; three unitary states with local governments that take considerable responsibility for infrastructure. In these three countries, access to land transport infrastructure varies among communities, but is associated with economic growth and development, as well as poverty reduction and other social benefits. 

            The ways in which local governments participate in infrastructure investment and the sources of financing for these investments differ between countries. The central government retains most of the responsibility for raising revenues in Indonesia, which are then transferred to local governments. In the Philippines, the Local Government Code of 1991 granted local governments the authority to use a number of sources of financing, including loans and credits with banks and other lending institutions, for the development and infrastructure projects. However, local governments in the Philippines have relied mostly on locally-sourced revenues and fiscal transfers to finance local infrastructure investment. Viet Nam is allocating funds under its medium-term investment plan for PPP and ODA projects, for the repayment of construction capital, and for unfinished and new projects, with more than a third of investment capital managed by local authorities.

            Improving the efficiency and effectiveness of local governments in developing and implementing infrastructure projects will require improvements to planning and co-ordination, the development of institutional capacities, the use of broader sources of financing, and the incorporation of ongoing maintenance and monitoring costs in project budgeting.

         

         
            Financing options for quality infrastructure investment
            

            Addressing the need for increased investment in infrastructure and the development of quality infrastructure will require that new sources of financing be explored, and that consideration be given to their suitability to project needs. The public sector still bears much of the burden in financing infrastructure and is likely to continue to do so in Asian countries in the future. Public revenues can be increased through improvements to tax yields generally and the implementation of taxes specifically for financing infrastructure, such as vehicle taxes and road-use charges, energy taxes and taxing project beneficiaries. Various forms of these targeted taxes are being used to finance road and rail projects in OECD member countries and in Asia. 

            While the public sector will remain as the primary source of credit in the near term, the large infrastructure gap in Emerging Asia requires the use of new approaches to financing involving the private sector. Public-private partnerships have been used for a long time, but their use did not gain traction in many Asian countries as quickly as in Europe. Specific-purpose borrowing could also be used more often. Fostering greater private involvement in infrastructure finance will require, in many countries, the development of effective governance mechanisms and of financial markets.

         

         
            The alignment of transport and development planning
            

            A key component of quality infrastructure investment that could be developed further in many Asian countries is the use of complementary and co-ordinated development strategies and infrastructure planning. This includes the use of public investment management (PIM) systems to prevent many forms of resource waste through bad practices that are economically and socially costly. The alignment of plans is also supported through the use of effective systems for the appraisal of infrastructure projects and the institutionalisation of infrastructure governance. Appraisals can provide checks and balances that reduce the risk of excessive construction and operation costs.

            Viet Nam, which has adopted many principles of quality infrastructure through its planning system, offers an interesting case study on the alignment of socio-economic development plans with transport infrastructure plannings. Further work could be done, however, to strengthen the connections between these two in the country. Detailed budgeting, time-specific targets, and clearer criteria, would be particularly helpful in addressing these challenges.

             

         

      

   
      
         Overview
         

         
            Chapter 1: Introduction and case studies: Creating quality infrastructure in Asia
            

            While there is significant demand for infrastructure in Asian countries, and with economic growth and climate change making the case for considerable investments in this regard, too little is currently being invested in much of the region. In addition to expanding transport, energy and communications networks, and developing other kinds of infrastructure, countries in the region also need to ensure the ongoing maintenance of their existing networks, and to make improvements to the overall quality of their infrastructure. 

            Quality infrastructure is designed and implemented while taking into account a life-cycle perspective, employment creation, social and environmental impacts, alignment with broader development strategies, and resource mobilisation. Emphasising quality in infrastructure can require changes in how infrastructure is perceived and, in particular, in how benefits of infrastructure are measured. Investment decisions should be made with consideration of the full externality effects of these projects over the long term. To develop quality infrastructure, a comprehensive perspective of infrastructure impact evaluation is important. This does not simply consider the financial feasibility of an individual project, but attempts to judge the full extent of the externalities. These externalities are often strongest at the local level, but can also be far-reaching. Moreover, a comprehensive perspective also needs to be adopted at high levels of government, to achieve sufficient political support, and to institutionalise practice within government. Indeed, quality infrastructure can boost economic activity, creating employment opportunities and expanding the tax base; improves well-being and promotes inclusive growth.

            Sixteen case studies describe recent and ongoing infrastructure projects in Asian countries. These projects include road and rail transportation projects in India, Indonesia, Lao PDR, the Philippines, Sri Lanka, Thailand and Viet Nam (Table 1). While these projects are not necessarily model examples of quality infrastructure, these case studies illustrate some of the ways in which the concept of quality infrastructure has been incorporated into recent infrastructure projects in the region
            

            
               
                  
                     
                        	
                           
Table 1. Infrastructure project case studies
                           

                        
                     

                  
                  
                     
                        	
                           Project

                        
                        	
                           Location

                        
                        	
                           Infrastructure type

                        
                     

                  
                  
                     
                        	
                           Delhi mass rapid transport system

                        
                        	
                           Delhi, India

                        
                        	
                           Urban railway

                        
                     

                     
                        	
                           National Highways Development Project (NHDP)

                        
                        	
                           India

                        
                        	
                           Highway

                        
                     

                     
                        	
                           Gujarat state highway project

                        
                        	
                           Gujarat, India

                        
                        	
                           Highway

                        
                     

                     
                        	
                           Railway double tracking on Java's south line

                        
                        	
                           Java, Indonesia

                        
                        	
                           Railway

                        
                     

                     
                        	
                           Construction of a mass rapid transit system in Jakarta

                        
                        	
                           DKI Jakarta Province, Indonesia

                        
                        	
                           Urban railway

                        
                     

                     
                        	
                           Champasack road improvement project

                        
                        	
                           Champasack, Lao PDR

                        
                        	
                           Road

                        
                     

                     
                        	
                           Project to improve the transport network in the northern part of the Greater Mekong Subregion

                        
                        	
                           Louang Phrabang and Xaignabouri, Lao PDR

                        
                        	
                           Road

                        
                     

                     
                        	
                           Enhancing the capacity of mass transit systems in Metro Manila

                        
                        	
                           Manila, the Philippines

                        
                        	
                           Urban railway

                        
                     

                     
                        	
                           Southern transport development project

                        
                        	
                           Southern Sri Lanka

                        
                        	
                           Highway

                        
                     

                     
                        	
                           Regional road-improvement project

                        
                        	
                           Central and southern Thailand

                        
                        	
                           Highway

                        
                     

                     
                        	
                           Mass Rapid Transport Authority (MRTA) initial system (Blue line)

                        
                        	
                           Bangkok, Thailand

                        
                        	
                           Urban railway

                        
                     

                     
                        	
                           Bangkok urban transport project

                        
                        	
                           Bangkok, Thailand

                        
                        	
                           Highway

                        
                     

                     
                        	
                           Mass transit system in Bangkok (Purple Line)

                        
                        	
                           Bangkok Metropolitan Area, Thailand

                        
                        	
                           Urban railway

                        
                     

                     
                        	
                           Construction of a tunnel at the Hai Van pass

                        
                        	
                           Central Viet Nam

                        
                        	
                           Highway tunnel

                        
                     

                     
                        	
                           Third rural transport project

                        
                        	
                           Viet Nam

                        
                        	
                           Road

                        
                     

                     
                        	
                           Construction of the Nhat Tan bridge (Viet Nam-Japan Friendship Bridge)

                        
                        	
                           Hanoi, Viet Nam

                        
                        	
                           Road bridge

                        
                     

                  
                  
                     
                        	
                           Source: OECD Development Centre. 
                           

                        
                     

                  
               

            

            Delhi mass rapid transport system. The Delhi mass rapid transport system project is an urban railway being developed to address traffic congestion and air pollution in Delhi, India. In the first three phases, which ran from 1997 to 2017, the project set out to complete 351 kilometres of railway; an additional 100 km is expected by 2021. Delhi Metro Rail Corporation Limited (DMRC) was incorporated by the government in 1995 to implement the project. The DMRC made a number of efforts to develop a work culture that emphasises both timeliness and worker safety. It was possible to mitigate the project's environmental impact by using rolling stock with regenerative brakes, which save around a third of the energy that conventional systems would consume. The project also took steps to address its social impact with regard to workers' living and working conditions.
            

            National highways development project. In 1998, India initiated a national highway development project to improve the quality of highways and to upgrade two-lane single carriageways into four-lane divided highways. The first phase of the project made improvements to highways in the Golden Quadrilateral (5 846 km). It increased the efficiency and safety of the highway network, as wider roads have improved transport capacity, and have reduced both travel time and the cost of operating vehicles. Local-level benefits have included the creation of jobs, both as a direct result of the project itself and from the indirect effects of communities' improved access to transport infrastructure. The project took account of environmental and social considerations by incorporating measures such as planting ten trees for each tree cut down, building adequate drainage measures into the road design, not allowing labour camps in forests, and implementing resettlement action plans and other measures for compensation and assistance. 
            

            Gujarat state highway project. Following an increase in vehicle ownership that put additional strain on the road network, Gujarat's state highway project – which ran from 2002-07 – set out to widen roads, and to improve them in a number of ways. The project also pursued institutional reform within the Gujarat government's roads and buildings department by developing and implementing an action plan for institutional strengthening. Gujarat also set up an environmental management unit in order to address environmental and social issues. This unit has taken actions on compensatory forestation, measures to protect wildlife, and resettlement. 
            

            Railway double tracking on Java's south line. The double-tracking project on Java's southern railway line ran from 1996 to 2007, at a total cost of 16.4 billion yen (JPY). Increasing use of the line’s single track had affected traffic, particularly in the congested stretch between Kroya and Yogyakarta, and had raised safety concerns. The project included the rehabilitation of existing lines and the construction of new ones. It succeeded thanks to effective governance on the part of the implementing agency. Moreover, it aligned with goals from the country's national development plans that targeted the rehabilitation of the railways and an increase in transport capacity.
            

            Construction of a mass rapid transit system in Jakarta. The aim of developing mass rapid transit infrastructure in Jakarta was to improve transport capacity, and to make the metropolitan area of Indonesia's capital city more attractive to investors, by building a combination of subways and elevated railways. The first phase of the project runs from 2009-19. It is aligned with national goals – both the national mid-term development plan and the transport ministry's national railway master plan of 2011 have noted the need for a mass transit railway system in the capital city's metropolitan area. Measures taken to mitigate the negative environmental impact of construction have included the use of noise barriers and vibration-isolation mats.
            

            Champasack road improvement project. In Lao PDR, the Champasack road-improvement project set out to rehabilitate and improve 200 km of basic road infrastructure in the southern part of the country, improving the connection between Chong Mek, on the Thai border, and Veun Kham, on the Cambodian border. The project is part of a north-south national road link developed by the government of Lao PDR and the Asian Development Bank (ADB). Although the project faced challenges with regard to equipment, its outcomes were judged to be highly satisfactory. Plans for periodic maintenance were incorporated into the project, and were mostly decentralised to provincial institutions. In turn, these institutions appointed villagers to take responsibility for certain roles. The project also made use of local labour in construction, thus generating employment in the local economy. The improvements in terms of road access delivered a range of benefits for the region, including boosting both tourism and the development of new businesses. It also facilitated the establishment of electricity distribution systems. 
            

            Project to improve the transport network in the northern part of the Greater Mekong Subregion. Also in Lao PDR, a project addressed relatively under-developed roads in the northern part of the Greater Mekong Subregion. This situation had hitherto limited economic opportunities in the region. This project, which ran from 2008-16, improved the quality of roads and linked rural roads to upgraded highways. Given its proximity to northern Thailand, northern Viet Nam, and the southern provinces of China, improving roads in this region also supported subregional goals of improving connectivity and developing strategic corridors. Moreover, the use of design-build contracts for civil works increased the project's overall efficiency. In 2002, a road maintenance fund was established. Furthermore, mobile scales and permanent weigh stations were constructed to detect overloaded vehicles and to improve sustainability.
            

            Enhancing the capacity of mass transit systems in Metro Manila. In the Philippines, a project running from 2012-17 sought to enhance the capacity of Metro Manila's mass transit systems. In order to address the increasing strain that the city's Light Rail Transit (LRT) system had been facing, this project set out to enhance the capacity of the system's LRT 1 and LRT 2 lines. The project matched up with the goals of the country's overall development plan for 2011-16, one of which was to reduce traffic congestion in the capital. Financing from various sources was used for the project. These included the World Bank's International Finance Corporation, the government of the Philippines, official development assistance (ODA) from Japan, and private sources. Moreover, the project incorporated anti-pollution measures, including facilities for treating effluent. The project also made use of sound-proof walls and vibration-proofing sleepers in order to reduce noise and vibration. Furthermore, there was a resettlement action plan for people who had been displaced by the project. 
            

            Southern transport development project. Sri Lanka's southern transport development project was the largest greenfield road initiative the country had ever implemented. It included the construction of a four-lane expressway over 126 km, as well as access roads and other components. Road safety measures included the establishment of institutions to promote it, the use of special safety equipment, and the creation of a road safety fund. The Sri Lankan authorities also adopted a mechanism for redressing grievances under the committee for land acquisition and resettlement. Furthermore, an income restoration programme was set up to re-establish home gardens, and to provide training to people who had been negatively affected by the project. The ADB, The Japan International Co-operation Agency (JICA), and the Export-Import Bank of China provided technical, financial, and other forms of assistance. 
            

            Regional road-improvement project. Thailand carried out a regional road-improvement project in two phases (1994-2001 and 2000-05) to widen and improve major national highways in the centre and south of the country. The project, for which the highways department in the transport ministry took the lead, aimed to address the need for additional transport capacity. Several versions of Thailand's national economic and social development plan had called for this. Efforts to improve road safety in the project included installing extra traffic lights, street lights, and reflective plates. Changes were also made to road design to improve safety, such as by reducing the number of U-turn points. The establishment of weighing stations to control overloaded vehicles also made it possible to extend the lifespan of the roads.
            

            Mass rapid transport authority initial system. From 1996-2004, the Mass Rapid Transit Authority of Thailand built the first subway line in Thailand, the Blue Line in Bangkok. Environmental considerations were an important factor in selecting bidders for the construction work. The project also featured detailed countermeasure plans for air pollution, dust, water pollution and noise. Indeed, air pollution on major roads in Bangkok decreased following the project’s completion. The subway line also introduced barrier-free guidelines in order to increase accessibility for disabled and elderly people. The operation and maintenance of the line were awarded to a private concessionaire for a 25-year period.
            

            Bangkok urban transport project. Earlier in the development of transport infrastructure in Thailand's capital city, the Bangkok urban transport project extended a three-lane highway to the central business district by 5.1 km, in order to relieve bottlenecks in the city. At the beginning of the project in 1992, Thailand set up the Office of the Commission for Management of Land Traffic. In turn, this new body benefitted from technical supports to use analysis tools for transport and traffic and to plan more effectively, and from staff training programmes. 
            

            Mass transit system in Bangkok. Later, the project to develop the Purple Line in Bangkok's mass transit system ran from 2009-16, and at a total cost of JPY 455.5 billion. This project was part of the Thai government’s mass transit investment plan for 2005-12, which set out to develop seven rail lines in the metropolitan area of Bangkok. Unlike other lines, it also operates in outer Bangkok, alleviating air pollution by replacing buses. The project’s anti-pollution measures included noise-blocking walls and planting new trees.
            

            Construction of a tunnel at the Hai Van pass. In Viet Nam, the Hai Van Pass tunnel project eliminated a tight bottleneck on a narrow and steep segment of National Highway No.1. This segment is important both in north-south transport within Viet Nam and as part of the east-west economic corridor that passes through Viet Nam, Lao PDR, Thailand and Myanmar. By removing a road-transport bottleneck, this project supported the development of Viet Nam's central region. Viet Nam's national socio-economic development plan (SEDP), as well as those of the province of Thua Thien Hue, and the city of Da Nang, had identified this as a priority, as had the country's national master plans for transport. During the project’s implementation, staff received training regarding tunnel operation, maintenance, and emergency measures. Successful communication between the executing agency and the operations and maintenance contractor during the construction period contributed to the smooth operation of the tunnel.
            

            Third rural transport project. Also in Viet Nam, the country's third rural transport project, which affected 33 provinces in northern and central Viet Nam, followed on from the work of two previous rural road projects in improving connectivity. This matched up with the goals in Viet Nam's SEDPs for 2006-10 and 2011-15, and also with the transport ministry's five-year plan. Rural Road Surfacing Trials (RRST) were conducted in an adaptive approach to road design and maintenance, with road surface selected for their appropriateness to the local environment. Under a pilot programme, women from ethnic minorities took maintenance jobs on rural roads, under the guidance of the Vietnam Women’s Union.
            

            Construction of the Nhat Tan bridge. Between 2006 and 2015, the Nhat Tan bridge (Viet Nam-Japan Friendship Bridge) construction project was carried out with loans from JICA. Viet Nam's transport ministry carried out this construction project, which also included new approach roads allowing the bridge to serve as an important new crossing over the Red River, and to reduce traffic congestion in Hanoi. The planning for this project matched up with Viet Nam's five-year SEDP for 2006-10, which prioritised the repair and new construction of roads, as well as other development plans and strategies. The bridge used construction methods that limited the environmental impact while also reducing costs.
            

         

         
            Chapter 2: Investing in infrastructure at the local level
            

            Across Asia, local governments play a significant role in the development and maintenance of infrastructure. The experiences of Indonesia, the Philippines and Viet Nam – three unitary states with local governments that take considerable responsibility for infrastructure – help to illustrate the local economic consequences of infrastructure projects, the roles and responsibilities of local governments, the means of financing investment, and the benefits and challenges of local governments’ involvement in the sector.

            In Indonesia, the Philippines and Viet Nam, access to land-transport infrastructure varies among communities. In Indonesia, for example, unequal access to infrastructure at the local level is a greater challenge in some provinces than others. According to recent statistics, only 19.4% of villages and sub-districts in Papua had asphalt or concrete surfaced roads as their widest road, and only 29.6% had access to roads that are passable all year round. By contrast, more than 99% of Bali’s villages and sub-districts both had asphalt or concrete roads as their widest thoroughfares, and enjoyed access to roads that are passable throughout the year. 

            Several studies have found that investments in infrastructure have increased employment and output in rural Indonesia. In the Philippines, meanwhile, other studies have pointed to positive relationships at the local level between infrastructure and economic growth, and between income levels and tax revenues. Similarly, there is a positive association in Viet Nam between investment in infrastructure and multiple indicators of local economic development. The development of infrastructure also helps to reduce poverty at the local level, thanks to the economic activity it induces, and the impact – both direct and indirect – that this has on poor people's lives. For example, research has confirmed that Viet Nam’s national poverty-reduction programme, which included significant investments in rural roads and other infrastructure, has had a positive impact on the incomes of poor households. 

            Local governments in Indonesia, the Philippines and Viet Nam (Table 2) have considerable responsibilities for developing and managing land-transport infrastructure, such as local and regional rail and road networks. Indeed, through decentralisation initiatives in these three countries, new responsibilities were passed to these levels of government and divisions of responsibility with the central government were clarified. In Indonesia, for example, although railway infrastructure is primarily the responsibility of the central government, Law No. 23 of 2007 opened up additional roles for local governments to contribute to such projects. In addition, central, provincial and local governments in Indonesia divide up responsibility for the construction and maintenance of Indonesia’s road network. By length, most roads in Indonesia are district roads (80% of the total in 2015), followed by provincial roads (11%) and national roads (9%). Decentralisation in the Philippines, meanwhile, has resulted in a two-track delivery system for infrastructure. Local governments take the lead in devolved areas of responsibility, such as providing local roads and municipal ports, while the central government plays a role in augmenting or complementing local delivery. Urban and rural transport networks, and urban railways, are among the six main types of infrastructure that come under the mandate of local governments in Viet Nam, a country in which infrastructure investment planning is also decentralised
            

            
               
                  
                     
                        	
                           
Table 2. Tiers of local governance in...
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