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SECTOR ASSESSMENT (SUMMARY): INFRASTRUCTURE
(AGRICULTURE, NATURAL RESOURCES, AND RURAL DEVELOPMENT; ENERGY; TRANSPORT; URABN AND URBAN-RURAL DEVELOPMENT)

[bookmark: _Toc517202609]I. AGRICULTURE, NATURAL RESOURCES, AND RURAL DEVELOPMENT[footnoteRef:1] [1:  This summary is based on the work that has been conducted to support the preparation of the 13th Five-Year Plan, including sector reviews and advisory technical assistance undertaken during the preparation of natural resources and agriculture projects, and on consultations with development partners and relevant PRC line ministries.] 


[bookmark: _Toc517202610]Sector Road Map

A. [bookmark: _Toc517202611]Sector Performance, Problems, and Opportunities 

1. Environmental pressure and climate change. The unprecedented speed of economic development in the People’s Republic of China (PRC) has beneficially transformed the lives of all people in the country and made the PRC economy the second largest in the world. These achievements, however, have not been without adverse environmental consequences, and the ongoing development is considered not environmentally sustainable. Availability of sufficient clean water is increasingly a concern, and land resources are declining because of urbanization, pollution, and degradation. Frequent water pollution incidents, rising reports of soil pollution and land degradation, long-lasting haze and smog pollution occurrences, and concerns about food safety and human health have become challenges for national and local governments. According to recent estimates by the Ministry of Environmental Protection, the national cost of pollution damage is equivalent to around 6% to 9 % of gross domestic product. 

2. Despite significant efforts by the government to change to a more sustainable development model, it is expected that environmental pressures will continue to grow in the near future as a result of (i) continuing population growth combined with higher levels of per capita consumption; (ii) the likelihood that the industry sector and, more particularly, the heavy industry sector, will continue to play a prominent role as a driver of growth; (iii) the continued dominant role of the coal-fired thermal power subsector, which will further add to regional air pollution problems; and (iv) urbanization, which will continue as a necessary driver of economic growth, with the urbanization rate expected to reach 60% by 2020 and with much of the growth occurring in small cities and larger towns, few of which have adequate environmental infrastructure. 

3. Adding to the serious concerns are the impacts of climate change, which already pose serious threats to the natural and ecological environment. Associated extreme weather events and the overall impacts of climate change may undermine economic progress and threaten food and water security in the PRC. The increasing irregular climate patterns are putting rural livelihoods at risk, including agricultural production and people’s livelihoods. 

4. Water resources at risk. Water is often considered the most pressing resource bottleneck to the PRC’s ongoing economic growth. Annual per capita freshwater resources are among the lowest for a major country. Ongoing pollution issues are further reducing water resources. Policy makers in the PRC have also had to contend with a host of other natural challenges—uneven water distribution between north and south, uneven rainfall patterns, and a natural proclivity to droughts. Rapid industrialization and urbanization have accelerated the exploitation of water resources and caused a massive increase in the discharge of wastewater pollutants. The PRC’s water crisis is already costing the country an estimated 2.3% of gross domestic product (of which 1.3% is attributable to water scarcity and 1.0% to the direct impacts of water pollution). These are probably conservative estimates of the true costs. 
5. Vulnerable land resources. Much of the land resources in the PRC are highly vulnerable to drought and desertification. According to the PRC’s most recent monitoring of land degradation and desertification, the total desertified land area comprised more than 2.6 million square kilometers in 2009, making up 27% of the national territory.[footnoteRef:2] Serious problems include worsening salinization and wind erosion in northwestern PRC, rangeland degradation and loss of land cover on the Qinghai-Tibet plateau, and karst rocky desertification in southwestern PRC.  [2:  State Forestry Administration. 2014. 8th National Forest Inventory (1999–2013). http://english.forestry.gov.cn/uploads/Information_Services/Latest_Publication/Forestry_in_China.pdf] 


6. Agricultural production. Agriculture has developed rapidly and has made substantial contributions to the overall economic development of the PRC. Total grain production has grown for 11 consecutive years since 2004. Meanwhile, agricultural production has become more diversified and product quality has improved. As a result, farmers’ incomes have increased substantially, supporting inclusive growth. Contributing factors include better introduction of market mechanisms and participation of multiple private stakeholders in the sector, larger scale production facilitated by land transfer practices, as well as increased application of equipment and advanced technologies. 

7. However, the transition to modern agriculture has not been able to keep pace with urbanization and industrialization in the PRC. Natural disasters, which have become more severe and frequent because of climate change, have severely impacted agriculture in the country because of weak agricultural infrastructure and facilities. There is an urgent need to improve the resilience of the sector to climate change. The sector is also facing challenges such as rising prices of labor and inputs; increasing demand for safe, high-quality agricultural products; and constraints on environmental and land resources. 

B. [bookmark: _Toc517202612]Government’s Sector Strategy 

8. Overarching objectives. The government recognized the massive environmental and ecological challenges that the country is facing, and placed building of an “ecological civilization” as one of the most important policy areas for the country in the Third Plenary Session of the 18th Central Committee of the Communist Party Congress.[footnoteRef:3] Renewed emphasis has been placed on control of air, water, and soil pollution. The unprecedented level of new actions plans and investments provides the timing and opportunity to accelerate the transition to the new path of addressing environmental and ecological challenges. The government’s rural focus under the 13th Five-Year Plan will be to continue its efforts to improve resource conservation; undertake environmental friendly development; and more sustainable use and manage land, water, and other natural resources.  [3:  According to the PRC government, “ecological civilization” refers to achieving harmony between growth, people and nature, requiring people to respect, protect, and maintain a harmonious relationship with nature. It includes activities to mitigate ecological damage, relieve pressures on natural resources, and improve the balance between the environment and the economy.] 


9. Water security. The changing demand for and supply of water in the PRC highlights the importance of water for any development and growth agenda. The country’s ability to make more water available for domestic, agricultural, industrial, and environmental uses will depend on sector reforms and improved strategy development and planning, including better management and allocation of water resources, more cross-sector planning, restoration of water ecological services, deeper reform of the water rights and pricing system, and creation of a water services market. The 13th plan period will test the country’s ability to close the supply–demand gap and its commitment to hold national water consumption to 670 billion cubic meters by 2020 and implement its “three redline” policies, i.e., three binding water-related targets for water use cap, water use efficiency, and water quality. The government will also strengthen links with the energy and agriculture sectors. 
10. Sustainable land management. The PRC has implemented a series of larger ecological improvement programs aimed at reversing the spread of desertification. During 2005–2009, the net degraded or desertified area decreased annually by 2,491 square kilometers. Nevertheless, challenges remain in implementing these programs, and continued efforts for a more balanced and comprehensive approach to ecological restoration is needed, including better planning and management practices. In 2014, the Government of the PRC updated its strategy for the PRC– Global Environment Facility Partnership on Land Degradation in Dryland Ecosystems.[footnoteRef:4] The sustainable land management activities aim at raising the living conditions of the affected population and reducing the vulnerability to climate change of production and ecosystems.  [4:  Government of the PRC, State Forestry Administration. 2015. Integrated Strategy for Sustainable Land Management in Western PRC. Report by the Central Project Steering Committee of the PRC–Global Environment Facility Partnership on Land Degradation in Dryland Ecosystems. Beijing.] 


11. Agricultural transformation. Given its fundamental contribution to food security and improvement of rural livelihood, agricultural modernization has been prioritized by the Government of the PRC. The primary objectives are to ensure adequate supply of agricultural products and continuously raise farmers’ incomes so as to close the rural–urban gap. Policies to promote agricultural modernization will focus on improving the capacity, competitiveness, and resilience of agricultural production; supporting development of agri-business and agricultural value chain systems; promoting investment in technology, human resources, and innovative management for sector upgrading; and encouraging participation of private entities and partnership among multiple stakeholders in the sector. 

12. The 2015 Decree No. 1 issued by the central government identified several approaches and tasks for accelerating agricultural modernization. They include (i) protecting farmland and upgrading, developing, or rehabilitating large or medium-sized irrigation districts, and constructing on-farm infrastructure to strengthen agricultural production capacity; (ii) developing agriculture suited to local geographical conditions; (iii) establishing information platforms to trace and share quality and safety information of agricultural products; and (iv) promoting water-saving techniques, eco-friendly fertilizers and pesticides, and other pollution-mitigating measures. In addition, the government also emphasized the importance of investing in strengthening the application of information technologies, improving pricing mechanisms for agricultural inputs and products, and insurance for agriculture, all contributing to improving rural livelihoods. 

C. [bookmark: _Toc517202613]ADB Sector Experience and Assistance Program 

13. The PRC government and the Asian Development Bank (ADB) have developed a diverse portfolio of projects in agriculture, natural resources, and rural development. Environmental sustainability and climate resilience have been promoted through projects supporting water resource management and conservation, ecosystem management and biodiversity conservation, lake and wetland protection, renewable biomass energy development, and support for dryland farming. Sovereign lending in the natural resources and agriculture sector in the PRC increased sharply during 2011–2015. Nonsovereign lending to agribusiness was also initiated with two transactions (one in cold storage and one in greenhouse agriculture) during 2012–2015. Technical assistance has complemented lending by supporting capacity development, policy development, and introduction of good (international) practices. Technical assistance has also been initiated in the areas of public expenditure in agriculture, rural finance, and payment for ecological services and ecocompensation regulation. The country assistance program evaluation assessed the agriculture, natural resources, and rural development sector interventions in the PRC as successful and highly relevant, and highlighted the strong and direct link between agricultural modernization and inclusive growth. 
14. ADB’s sector strategy. ADB will support the PRC to realize its "ecological civilization" ambitions and will assist in identifying and applying innovative interventions that demonstrate increased climate resilience and environmental sustainability through more sustainable use and better protection of natural resources, in particular for those areas where environmental degradation and climate change most impact rural and urban livelihoods. Support will be provided for integrated water resource management and sustainable land management, including strengthening water security and governance, and water and air pollution control; improving forestry management and disaster risk management; and promoting environmental regulation and compliance, innovative ecocompensation mechanisms, and other market-based instruments to support environmental protection and pollution control. The interventions will be aligned with ADB’s Environmental Operational Directions, 2013–2020.[footnoteRef:5]The interventions will also support ADB’s Water Operational Plan, 2011–2020, recognizing the increasing demand for water and its impacts on food production.[footnoteRef:6] ADB will work with the government to implement the memorandum of understanding on cooperation with the Ministry of Environmental Protection.[footnoteRef:7]  [5:  ADB. 2013. Environmental Operational Directions, 2013–2020. Manila.]  [6:  ADB. 2011. Water Operational Plan, 2011–2020. Manila.]  [7: 7 Signed on 8 January 2014.] 


15. ADB will promote inclusive growth and improve rural livelihoods by helping to increase agricultural productivity, strengthening agricultural and rural infrastructure, promoting application of information technologies, and expanding financial services in rural areas, in line with ADB’s Operational Plan for Agriculture and Natural Resources. [footnoteRef:8] Support will be provided for developing value chains, including linking agribusinesses and local entrepreneurs with poor farmers through extension services, rehabilitating rural infrastructure, food safety and possibly food security, environmental sustainability and climate resilience, sustainable agribusiness mitigating soil and water pollution, and access to credits and markets. Nonsovereign assistance will be targeted to farming companies including large-scale livestock farms, food processors, logistics companies, financial intermediaries, and to other projects that enhance productivity and standardization, inclusion of smallholder farmers in value chains, food safety, and pollution control. Agricultural transformation projects will be designed using a participatory approach to ensure that low-income rural famers in environmentally fragile areas earn higher incomes through market-driven opportunities, resource-friendly management systems, support for rural finance, and effective institutional arrangements. Special focus is given to improving the well-being of and opportunities for women and ethnic minorities, including through improving women’s access to and roles in land management and decision making positions in village committees, farmer associations, water user associations, and similar rural decision-making bodies.  [8:  ADB. 2015. Operational Plan for Agriculture and Natural Resources: Promoting Sustainable Food Security in Asia and the Pacific in 2015–2020. Manila.] 


16. Emphasis will be accorded to securing timely and efficient project implementation. Because there can be numerous implementing agencies, sector projects can be complex in some of the less-developed parts of the PRC. Project readiness will be emphasized in project design, and special efforts will be made to provide training and other support in project management and administration. Synergies will be nurtured between projects in different sectors of ADB support and between sovereign and nonsovereign operations in the sector. 
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[bookmark: _Toc517202614]II. ENERGY
[bookmark: _Toc517202615]
Sector Road Map

A. [bookmark: _Toc517202616]Sector Performance, Problems, and Opportunities 

1. Reduction in energy intensity. The People’s Republic of China (PRC) has emerged as the largest energy consumer in the world in 2009, and in 2013 the PRC accounted for 21% of global energy consumption. However, the PRC’s energy sector has grown at a slower rate than the overall economy since 2006, in response to government efforts to reduce the energy intensity.[footnoteRef:9] The PRC’s energy intensity declined by 19.0% during the 11th Five-Year Plan (2006– 2010) and the government has set a target of further energy intensity reduction of 16.0% during the 12th Five-Year Plan (2011–2015). The energy intensity reduced by 4.9% in 2014 and energy intensity reduction during 2011–2014 was 13.4%.  [9:  Energy intensity is the ratio between energy consumption and gross domestic product (GDP) measured at constant prices.] 


2. Declining share of coal in the energy mix and slowing greenhouse gas emissions. The PRC’s energy sector is heavily dominated by coal and the share of coal in the PRC’s primary energy consumption remained at more than 70% for several decades. The Government of the PRC has set a target to reduce the share of coal in primary energy consumption to 62% by 2020. The cleaning of the PRC’s energy sector is mainly attributed to increase in the use of nonfossil energy such as hydro, wind, and nuclear and an increase in the use of less carbon-intensive natural gas. Although total energy consumption in the PRC increased by 2.2% in 2014 compared to 2013, coal consumption declined by 2.9%. This is the first time coal consumption has declined in absolute terms since 1995. The slowing energy demand and reduction in the use of coal has slowed the annual increase in greenhouse gases to 0.7% in 2014. The carbon intensity of the PRC economy declined by 15.8% in 2014 compared to 2010 as against the target of 17.0% reduction by 2015 compared to 2010.[footnoteRef:10] [10:  Carbon intensity is the ratio between greenhouse gas emissions and GDP measured at constant prices] 


3. Improving energy efficiency in the industry sector. The government has initiated mandatory programs to promote energy conservation in energy-intensive industries such as iron and steel, cement, chemicals, and nonferrous metals. These include phasing out obsolete inefficient industrial plants, energy assessment of new fixed-asset investments to ensure deployment of state-of-the-art energy efficient technologies, and setting enforceable targets for energy efficiency improvement in large industrial plants. The government has also set industry-specific targets for energy consumption per unit output and set the minimum efficiency levels for high energy-consuming industrial equipment such as blast furnaces. The industry sector is expected to achieve energy intensity improvement of 21% by 2015 compared to 2010 and the 10,000 Key Enterprise Program enterprises are expected to realize energy savings of 250 million tons of coal equivalent (tce) per annum by 2015.[footnoteRef:11]  [11:  This program covered the enterprises consuming more than 5,000 tce. The number of enterprises included in this program exceeded 15,000 as some of the provinces used a lower threshold. ] 


4. New investments in energy assets. Despite slowing growth in energy consumption, the PRC continued to invest in energy infrastructure including fossil-fuel-based power plants;[footnoteRef:12] low-carbon fossil fuel resources such as natural gas; and renewable energy such as hydro power, solar photovoltaic, wind power, and biomass; and nuclear power. While rationalizing and consolidating the coal mining industry in the context of declining demand for coal, the PRC has made investments to sustain the production levels of conventional oil and gas fields and exploited unconventional oil and gas resources including shale gas resources and coal mine methane and coal bed methane. While the development of the fossil fuel industry is mainly driven by concerns about energy security and increasing self-sufficiency of energy resources, the thrust on promoting renewable energy is prompted by the concerns about the environmental sustainability of the current energy supply mix of the PRC, and the PRC’s contribution to global warming as the largest greenhouse gas emitter.  [12:  The newly installed coal power plants use highly efficient ultra-super critical technology, and older and relatively inefficient coal-fired power plants have been decommissioned.] 


5. Increasing share of renewable energy. The PRC has made significant progress in increasing the use of renewable energy in its energy mix and has emerged as the world leader in wind power and hydro power generation and solar photovoltaic manufacturing. The share of non-fossil-fuel sources in the PRC’s energy consumption has increased from 7.8% in 2009 to 11.3% in 2014. Non-fossil-fuel sources contributed 24.7% to electricity generation in 2014, compared to 19.2% in 2010. Although hydropower remains the largest form of non-fossil-fuel energy, wind power and solar power have shown the biggest uptake since 2011.[footnoteRef:13] The installed capacity of hydropower had increased to 301.0 gigawatts (GW) in 2014 from 216.0 GW in 2010, wind power had increased to 96.0 GW from 26.0 GW, and solar power had increased to 29.0 GW from 0.3 GW over the same period. The cumulative additions of renewable electricity generation capacity of 178 GW exceeded the coal power capacity installed during this period (165 GW).  [13:  Electricity generation from wind and solar power increased by more than 3.5 times between 2010 and 2014 (180 terawatt-hours in 2014 compared to 50 terawatt-hours in 2010).] 


6. Environmental pollution. The energy sector in the PRC is a major contributor to the worsening air pollution of the PRC as coal power plants emit particulate material, sulfur dioxide, and nitrogen oxide in addition to carbon dioxide (CO2) which is contributing to global warming and climate change. Coal is also burnt in northern PRC for heat supply and is also used as an industrial feedstock and energy source for industries. Beijing’s average particulate matter of less than 2.5 micrometers in diameter (PM2.5) concentration (123.9 micrograms of particulate matter per cubic meter) is four times higher than World Health Organization standards. The Government of the PRC has initiated an action plan to shut down coal-fired power plants and boilers in urban areas and replace them with cleaner natural-gas-fired combined heat and power plants. Strict pollution control measures will be incorporated into new coal-fired power plants and existing coal-fired power plants will be retrofitted to match the emission levels (i.e., without taking into account CO2) of natural-gas-fired power plants. In addition to air pollution and coal mining, coal washing is also a major contributor to water pollution, and the cooling water requirements of coal-fired power plants add to water stress in northern and northwestern PRC. 

7. Significant contribution to climate change. The PRC has emerged as the largest contributor of greenhouse gas emissions with annual emissions of 9.3 billion tons or 29.1% of global emissions in 2014. The energy sector, consisting of electricity and heat production and industries, contributes to more than 70% of the PRC’s greenhouse gas emissions. Hence, the decarbonization of the energy sector is critical for climate change mitigation. The recent trends of slowing energy demand, the declining share of coal in the energy supply mix, and the increasing share of non-fossil fuel in the PRC’s energy supply mix have underpinned greenhouse gas emissions reduction in 2014. However, it is too early to assess whether this will be sustained in the long term and governments in the PRC have to take sustained efforts to achieve the peaking of greenhouse gas emissions by 2027–2030. Given the predominance of coal in the PRC’s energy supply mix, carbon capture and storage will have to be considered as one of the technologies that need to be mainstreamed in the PRC during 2016–2025. 

8. Energy security concerns. Although the PRC has sufficient coal reserves, about 10% of its coal demand is met through imports because of production and logistics bottlenecks in the coal supply chain. To reduce the dependence on coal, the PRC is aggressively expanding the use of natural gas. However, this has increased the PRC’s dependency on gas imports, which accounted for 30% natural gas consumption in 2014. The natural gas pipelines and Liquefied Natural Gas terminals are being expanded and the PRC is expected to be a major recipient of piped natural gas from Russia and Central Asian countries. The gas transportation network within the PRC needs significant expansion in order to increase gas utilization. Shale gas development offers a significant opportunity to reduce emissions and improve energy security but the early development has been rather slow, primarily because of technology and capacity gaps, water availability concerns, and weak gas infrastructure. 

B. [bookmark: _Toc517202617]Government’s Sector Strategy (2016–2020) 

9. The government’s energy sector strategy is underpinned by the need to ensure energy security in an environmentally sustainable manner and in a way that will also reduce the PRC’s contribution to climate change. It is likely that the government will shift support policies and incentives from mandatory targets and subsidies to more market-based instruments such as credit guarantees and tradable instruments such as emission trading. The national emission trading platform is expected to be launched in 2017, taking into account the lessons learnt from the seven pilot emission trading schemes initiated in 2013–2014. The government expects these efforts will cap the total energy consumption at 4.80 billion tce by 2020 compared to 4.26 billion tce in 2014 and the annual average growth rate of energy consumption will be maintained at 2% during 2014–2020. 

10. In parallel with the efforts to contain the energy demand, the government will intensify the efforts to further increase the share of non-fossil-fuel energy in the PRC’s energy supply mix and increase the use of low-carbon and cleaner fuels such as natural gas. Natural gas is expected to meet 10.0% of primary energy consumption by 2020 compared to 5.7% in 2014, when natural gas demand was expected to reach 350 billion cubic meters. In addition, the PRC is expected to develop its untapped shale gas resource, the largest in the world. The government is actively promoting the use of natural gas in urban areas for heat supply and cooling using combined heat and power plants and distributed trigeneration combined heat, power, and cooling plants. It will be necessary to introduce an appropriate price for carbon either through a carbon tax or carbon markets to provide financial incentive for stakeholders to shift from high-carbon energy sources such as coal to low-carbon sources such as natural gas and renewable energy. 

11. The government is likely to continue offering feed-in tariffs to sustain further development of renewable energy. The installed capacity of hydro power is expected to reach 350 GW (300 GW in 2014), onshore wind 200 GW (96 GW in 2014), and solar photovoltaic 100 GW (26 GW in 2014) by 2020. In addition, the government is promoting other promising renewable energy technologies such as offshore wind and concentrated solar power (CSP) and set targets of 10 GW for offshore and 1 GW for CSP by 2020. The government has announced its intention to launch far-reaching reforms in the electricity subsector. The proposed reforms are also likely to create opportunities for public–private partnership for low-carbon distributed energy supply systems to meet the electricity, heating, and cooling needs of urban areas using smart grid technologies. 

C. [bookmark: _Toc517202618]ADB Sector Experience and Assistance Program 

12. The sovereign lending operations of the Asian Development Bank (ADB) during 2010– 2015 focused on (i) demonstrating innovative low-carbon energy technologies such as integrated gasification combined cycle and concentrated solar power, (ii) low-carbon solutions to meet the heating demand of urban areas, and (iii) industrial energy efficiency projects to facilitate access to credit for energy efficiency technologies. ADB has approved 10 project loans amounting to $1.24 billion during this period, and the greenhouse gas savings attributed to these operations are in excess of 21 million tons. In addition, the Private Sector Operations Department of ADB has financed three energy sector projects amounting to $350 million to support waste-to-energy and expanding natural gas infrastructure in urban areas. The non-lending assistance and knowledge cooperation of ADB supported (i) the establishment of pilot emission trading systems, (ii) capacity building and policy advisory for demonstration of carbon capture and storage technologies and (iii) feasibility studies for increasing renewable energy penetration in selected cities. 

13. Emission reduction in the industry sector. ADB will focus on (i) energy efficiency improvement and air pollution control in energy-intensive heavy industries the including power industry, (ii) industrial process conversions from coal-based high-polluting industrial technologies to cleaner technologies, and (iii) financial innovation to facilitate access to finance for energy efficiency investments in small and medium-sized enterprises and to third-party energy efficiency investments undertaken by energy service companies. 

14. Renewable energy development. ADB will support the development of new forms of renewable energy by financing technologies that are not yet commercially proven or widely used in the PRC. These would include CSP, distributed renewable energy (i.e., solar photovoltaic, solar thermal, shallow ground geothermal, biomass, and solid waste), and offshore wind power. 

15. Advance low-emission fossil fuel technologies. ADB will support the PRC in reducing the environmental costs and climate change impacts associated with the increased use of coal. This would involve (i) mainstreaming natural-gas-based trigeneration (electricity, heating, and cooling) plants to reduce air pollution in urban areas, and (ii) retrofitting and upgrading coal-fired power plants and carbon-intensive industries to capture and sequester carbon emissions. 

16. Low-carbon energy-efficient urban energy system. The continued use of coal-fired boilers for heating is one of the major causes of worsening air pollution during the winter season in northern PRC. ADB will support the transition from centralized coal-based heat supply systems to decentralized urban energy solutions that integrate natural-gas-based heat supply systems with distributed renewable energy sources such as wind, solar thermal, biomass, municipal waste, and shallow ground geothermal as well as waste heat from industry. 
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[bookmark: _Toc517202619]III. TRANSPORT[footnoteRef:14] [14:  This summary draws on the discussions with the Ministry of Transport on the 13th Five-Year Plan.] 

[bookmark: _Toc517202620]Sector Road Map

A. [bookmark: _Toc517202621]Sector Performance, Problems, and Opportunities 

1. Transport has played an important role in enabling the People’s Republic of China (PRC) to achieve impressive rates of economic growth and poverty reduction. Massive investment has led to a large increase in transport infrastructure.[footnoteRef:15] However, this has also contributed to a series of new challenges, including air pollution, greenhouse gas emission, traffic congestion, unprecedented growth in motorization, and increases in traffic accidents. There is a need for transport to become more sustainable, with less energy use and lower carbon dioxide (CO2) and particulate emissions. The transport sector needs to develop new sources of financing, strengthen institutional arrangements to attract private financing, and develop models of comprehensive transport to realize its full potential.  [15:  Transportation infrastructure has comprised roughly 25% of total infrastructure investment.] 


2. Rapid growth, motorization, and air pollution. Transport is already an important contributor to total CO2 emissions in the PRC and globally, and air pollution is one of the most serious challenges for the PRC’s cities. According to the International Energy Agency, the share of transport in total PRC emissions of CO2 reached 8% in 2012, most of it coming from road transport. This share is forecast to reach 13% by 2040, based on the International Energy Agency’s 2014 New Policies Scenario. The use of high-emission vehicles for freight and passenger transport is a significant contributor to the problem. A critical factor is the rapid growth in the use of private vehicles for urban transport. With increased per capita incomes, the number of motor vehicles rose from about 1 million in the early 1990s to 127 million in 2013. There was a 17% increase in the number of motor vehicles from 2012 to 2013. This has led to massive increases in air pollution and traffic congestion. 

3. Sustainable low-carbon modes of transport. Successful development of affordable, efficient, low-emission, and high-capacity public transport and nonmotorized transport systems is essential, along with adequate policies and institutional arrangements, to tackle the air pollution problem in the PRC’s cities. Support for more energy-efficient modes of urban transport and long-distance freight, and the use of more efficient vehicles and alternative fuels, should be prioritized. Compared with road transport, railways and inland waterway transport (IWT) have significantly lower CO2 emissions. However, railways are operating close to capacity on many key freight corridors, and there is also a need to develop intercity passenger rail services. The PRC has great potential for the development of IWT, which is clean, safe, and the most energy efficient of all the major modes of transport. The PRC has more than 5,600 navigable rivers and an inland waterway system of 125,900 kilometers (km) in total navigable length.[footnoteRef:16] However, the development of IWT has lagged, and its share of investment financing (7%) is much smaller than its share of traffic. Its share in total freight traffic in the PRC, measured in tons, was 14% in 2014.  [16:  National Bureau of Statistics. 2014. People’s Republic of China Statistical Yearbook. Beijing.] 


4. Multimodal passenger transport. As cities expand, average trip lengths increase and more trips require the use of multiple modes within the city transport networks. The change from one mode to another is often inconvenient and time consuming unless transfer between modes is prioritized in the design of stations and related facilities. Multimodal public transport hubs can be built at railways stations, rapid transit stations, bus stops, tram stops, and airports where two or more of these modes come together. A key challenge is to design and build facilities that bring all modes together effectively and efficiently. 

5. Effective freight logistics options. The domestic logistics industry is underdeveloped in the PRC, and significant impediments limit the multimodal transport options that are available to shippers. Logistics costs are currently 17% of gross domestic product (GDP), about twice the GDP share of those in advanced countries. The main elements of logistics costs are transport (52%), inventory carrying cost (35%), and administration and management costs (13%). The major logistics constraints include high toll charges, underdeveloped trucking and logistics industry, and insufficient provision for multimodal forms of transport. Rural logistics in the PRC are impeded by high levels of fragmentation and intermediation, relatively low service quality, high costs, fragmented regulations and supervision, and inadequate interconnectivity between transport modes. Multiple measures are needed to develop the logistics industry, improve logistics service quality, improve logistics efficiency, and streamline and consolidate government supervision. 

6. Road asset management. Building and upgrading roads has been a mainstay of the PRC’s transport development program.[footnoteRef:17] With a large asset base now in place, the challenge of maintaining roads has grown in importance. While funding of maintenance for tolled expressways is generally adequate, funding for nontolled ordinary road maintenance remains inadequate, especially in the central and western regions.  [17:  The road network has been expanded by an additional 3.4 million kilometers (km) over the past 34 years, from 0.9 million km in 1980 to 4.3 million km in 2013. At the core of the program is the National Expressway Trunk System.] 


7. Road safety. In the PRC, 58,316 people were reportedly killed in road crashes in 2013. The International Road Assessment Program estimates that road deaths and serious injuries cost the PRC $300 billion (CNY1,880 billion) per year, equivalent to 5% of GDP.[footnoteRef:18] Given the high road accident rates throughout the country, it is essential to devote more attention and more resources to road safety.  [18:  iRAP. 2014. A Business Case for Safer Roads. http://www.irap.org/en/about-irap-2/a-business-case-for-safer-roads.] 


8. Policy and institutional reforms. To solve transport inefficiencies and meet changing needs for sustainable transport, further policy and institutional reforms across the transport sector are essential. Separation of operations from policy formulation can improve efficiency. For example, the China Rail Corporation has been created for managing rail operations, and the policy formulation responsibilities have been transferred to the Ministry of Transport. It is also essential to pursue a more comprehensive policy to increase synergies between modes, and to enable interconnectivity between modes. Special emphasis should be placed on integrating safety considerations and strengthening institutional capacity in all aspects of transport system development. 

B. [bookmark: _Toc517202622]Government's Sector Strategy 

9. The transport sector policy of the Government of the PRC will be guided by the 13th Five-Year Plan which is likely to focus on three major initiatives of the national government: the Belt and Road, the Yangtze River Economic Belt, and the Beijing–Tianjin–Hebei region. 

10. The Belt and Road. This is a development strategy started by the Government of the PRC in 2013. It refers to the New Silk Road Economic Belt, which will link the PRC with Europe through Central and Western Asia; and the 21st Century Maritime Silk Road, which will connect the PRC with Southeast Asian countries, Africa, and Europe. There will be opportunities in road, rail, and maritime transport. 

11. Yangtze River Economic Belt. State Council guidelines seek to increase the traffic capacity of the river and its tributaries. The government will boost the development of railways, highways, waterways, airways, and underground pipelines along the Yangtze River to build a multimodal transport corridor. The service industry, green energy, and modern agriculture feature prominently in plans for the belt, with coordinated urbanization along the river, including the Chengdu–Chongqing city cluster and Guizhou and Yunnan provinces. 

12. Beijing–Tianjin–Hebei region. An Action Plan for Air Pollution Prevention and Control in the Beijing–Tianjin–Hebei region has been developed. The plan sets the agenda for air pollution and control and is a crucial step forward for air pollution prevention and control in the PRC. For transport, the measures include phasing out polluting vehicles, increasing vehicle emission standards, ensuring a clean fuel supply, and promoting high-quality public transport with travel demand management policies. 

C. [bookmark: _Toc517202623]ADB Sector Experience and Assistance Program 

13. The Asian Development Bank (ADB) has been a key development partner in the PRC’s transport sector since 1991. Through its Sustainable Transport Initiative (STI) approved in 2010, ADB has established new strategic directions for its transport operations up to 2020.[footnoteRef:19] The STI action plan defines four focus areas to be scaled up in future ADB operations—urban transport, response to climate change, cross-border transport and logistics, and road safety and social sustainability. In line with the STI, ADB has phased out support for expressways and diversified its assistance into urban transport, inland waterways, and logistics. ADB also initiated assistance in the road subsector for better road asset management and road safety. In the railway subsector, ADB has been supporting the Ministry of Transport and China Rail Corporation in developing multimodal rail passenger hubs and integrated freight logistics centers.  [19:  ADB. 2010. Sustainable Transport Initiative Operational Plan. Manila.] 


14. Under the country partnership strategy, 2016–2020, ADB will promote inclusive growth and environmental sustainability by helping to develop a more efficient, safe, green, and sustainable transport system. ADB will support (i) low-carbon transport modes such as IWT and railways; (ii) public transport and nonmotorized transport systems in urban areas; (iii) road safety; (iv) multimodal passenger transport hubs; (v) freight logistics facilities; (vi) energy- efficient technologies, emissions control, and monitoring; and (vii) climate change adaptation. ADB will continue to promote synergies with the government’s strategic programs and integrate crosscutting initiatives, including knowledge solutions. 

15. Support for low-carbon transport systems such as inland waterway transport and railways. ADB will support low-carbon transport by investing in inland waterways. ADB will improve navigation channels and the interface between IWT and other transport modes. ADB will also explore possible development of renewable energy resources and promote energy efficiency solutions in IWT, such as modernization of barges. Assistance will be extended to promote safer and more efficient navigation such as introducing a comprehensive river information system. ADB will also develop strategies for sustainable inland waterway funding sources and encourage the use of public–private partnerships (PPPs) for inland waterway services. ADB will continue to support railway development in the PRC by providing assistance on intercity rail network projects, developing intermodal links, and encouraging PPP schemes for railway financing. 

16. Develop a sustainable urban public transport system. ADB will support efficient, high-capacity, and affordable public transport systems. ADB will help develop integrated and sustainable urban transport systems by supporting the development of public transport systems based on bus rapid transit, traffic management, and infrastructure to support nonmotorized transport modes such as walking and cycling. ADB will also assist the PRC to implement the use of intelligent transport system technologies. 
17. Road asset management and improvements in road safety. ADB will assist in improving the sustainability of the road subsector, focusing on planning, financing, and implementing better maintenance and road asset management arrangements. In line with the PRC’s commitment as a signatory of the United Nations Decade of Action for Road Safety 2011–2020 and ADB’s road safety action plan, ADB will scale up road safety in its operations. This will include piloting new approaches to road safety that emphasize better engineering, enforcement, education, information sharing, evaluation, and emergency response in road safety. ADB will expand its road safety operations initially by including more road safety components within project loans, more technical assistance support, and regional cooperation in road safety. This may lead to stand-alone road safety lending. 

18. Support development of multimodal passenger hubs. ADB will support the development of multimodal hubs to enable efficient integration of long-distance passenger transport modes such as railways with the urban transport systems. 

19. Support freight logistics and development of logistics information systems. To support an efficient logistics industry, ADB will finance improvement in freight logistics operations and development of logistics information systems in the country. ADB will also support the development of infrastructure for improving rural logistics operations. 

20. Assist in implementing efficient technologies and emission control. ADB will assist in identifying appropriate low-emission technologies such as electric vehicles, as well as work with the Government of the PRC to institutionalize effective emission control policies and monitoring system. 

21. Integrate climate change adaptation strategies on transport investments. ADB will assist the PRC in assessing climate risk and vulnerability of transport projects, and develop designs that are resilient to the effects of climate change. 

22. Value addition. ADB will focus its transport support on aspects where it can add value to transport development in the PRC by financing innovative projects, piloting and expanding successful projects, promoting technology and knowledge transfer, building capacity, and encouraging PPPs. Support for knowledge products and services will be closely integrated with lending and technical assistance. Through its projects, ADB will assist the government in applying new technologies and designs to make better use of existing transport infrastructure and reduce emissions. ADB will also help search for solutions to improve air quality and reduce greenhouse gas emissions, where possible, utilizing resources from the Climate Change Fund, Global Environment Facility, and other trust funds. 
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[bookmark: _Toc517202624]IV. URBAN AND URBAN-RURAL DEVELOPMENT

[bookmark: _Toc517202625]Sector Road Map 

A. [bookmark: _Toc517202626]Sector Performance, Problems, and Opportunities 

1. The achievements and benefits of urbanization in the People’s Republic of China (PRC) are remarkable. Urbanization has been a key driver of development and the emerging urban and agglomeration economies have made major contributions to the PRC’s growth miracle since the opening up and reform policy started in 1978. The PRC's urbanization ratio increased from 19.4% in 1978 to 53.7% in 2013 and the urban population rose to nearly 700 million in 2013.[footnoteRef:20] The number of cities rose from 193 in 1978 to 658 in 2013, and the number of townships rose from 2,173 to 20,113 in the same period.[footnoteRef:21] Continued rural–urban migration is expected to lead to a projected urban population of 816 million by 2020. Hundreds of millions of people have been lifted out of poverty and urban development has generated well-being for a growing middle class. However, severe challenges remain: (i) regional imbalances; (ii) urban–rural disparities; (iii) a growing urban–rural income gap (in 2014 at a factor of 2.75); and (iv) unequal access to education, training, jobs, health, and social security for rural people and rural–urban migrants. Environmental degradation; loss of natural land and farmland; pollution of air, water, and soil caused by urban sprawl; industrial pollution; and unsustainable transport have become very serious challenges to livability and human health in the large cities.  [20:  According to PRC Government figures, the urban population is about 749 million in 2014.]  [21:  World Bank. 2015. East Asia’s Changing Urban Landscape: Measuring a Decade of Spatial Growth. Urban Development Series. Washington, DC: World Bank. doi: 10.1596/978-1-4648-0363-5. License: Creative Commons Attribution CC BY 3.0 IGO] 


2. Achievements in urban infrastructure construction have been very significant between 2000 and 2012, with urban water supply increasing from 63.9% to 97.2%, the urban wastewater treatment rate increasing from 34.3% to 87.3%, and the urban per capita road area increasing from 6.1 square meters (m2) to 14.4 m2. Still, the demand for urban infrastructure and services will remain high, especially in the less-developed northeast, central, and western regions. Further expansion of urban infrastructure and services into towns and villages and better integration to generate mutual benefits among these territories are much needed. The China Development Research Foundation estimates that the PRC needs to invest CNY24 trillion ($3.8 trillion) in urban infrastructure by 2020 to meet the needs. Challenges for local governments include increased debt, a limited tax base, and limited options to finance infrastructure. 

3. Urbanization and industrialization have also caused massive adverse environmental impacts that have gone beyond the limits of environmental carrying capacity in many areas. This increasingly limits the options for sustainable urbanization in the PRC. Air pollution has reached levels well beyond World Health Organization standards and caused increases in related diseases in many large cities. Water scarcity and pollution have worsened, with approximately 43% of surface water rated class IV or worse (unsuitable for human use). In urban areas, nearly 90% of surface water and 50% of groundwater resources are severely polluted. Long-term water shortage is a challenge for 30 of the 32 cities with more than 1 million residents. Inefficient land use models, oversupply of industrial land, and smaller households have caused massive loss of green land. Since 1978, the urban population has tripled while urban areas have increased in size by more than five times.[footnoteRef:22] Much-needed cross-sector integration for environmental protection is difficult because of government departmentalization.  [22:  From 2000 to 2011, urban built-up area increased by 76.4% while urban population increased by 50.5% and land use change from farmland to urban land increased from 66,000 square kilometers to 89,000 square kilometers.] 

4. One of the key social challenges is inequality of access to services and benefits for rural migrants holding a rural hukou (household registration) compared to those with an urban hukou. The urgent need for system reform remains. The urbanization ratio according to urban hukou holders in 2013 was only 36.0% compared to 53.7% of urban dwellers, leaving a gap of 17.3% or 234 million migrant workers without equal access to services and benefits. The PRC has made significant progress with affordable housing, with the government funding 20 million affordable housing units during 2011–2014 and 12 million more are under construction. In 2014 alone the government contributed $32 billion to affordable housing and completed 5.11 million affordable housing units. However, the lack of affordable housing and the housing supply– demand mismatch between the market segments remains significant. 

5. The new slower growth offers opportunities for improved development models based on social inclusion, environmental sustainability, and economic competitiveness with local financial soundness and sustainability. The PRC’s mega agglomerations continue to lead modernization with an increasingly diverse and sophisticated services sector.[footnoteRef:23] In recent years, industry relocation from high-priced coastal first-tier cities benefited secondary cities within existing supply chains, and increasingly cities in central and western regions. However, small and mediums-sized cities in particular urgently need infrastructure to attract and retain businesses and qualified labor for more balanced development.[footnoteRef:24] The 11th and 12th plans addressed some of the challenges, and improvements have been achieved in developing western and northeastern regions and small and medium-sized cities, and in urban–rural development.  [23:  The three mega agglomerations are Beijing–Tianjin–Hebei, the Yangtze River Delta, and the Pearl River Delta with a combined population of 18% generating 36% of the PRC’s total GDP.]  [24:  Current observations show migrant workers from coastal cities returning to rural towns starting businesses and contributing to value-added rural production and development of a service sector using skills from their urban lives] 


B. [bookmark: _Toc517202627]Government’s Sector Strategy 

6. Recent PRC policies promote a paradigm shift from gross domestic product (GDP) growth-oriented development to development centered on quality. Both the Communiqué of the Third Plenary Session of the 18th Central Committee of the Communist Party of China (November 2013) and the PRC’s National New-Type Urbanization Plan (2014–2020) (NUP) highlight that continued urbanization along with industrialization, information and communications technology (ICT) development, and agricultural modernization will be the PRC’s main pillars for economic and social progress. The NUP calls for (i) environmental protection and management, building an “ecological civilization” to promote sustainable development and reduce costs from resource depletion and environmental damage; (ii) increased energy conservation, emissions reduction, and low-carbon development to help mitigate climate change;[footnoteRef:25] (iii) socially inclusive urban and urban–rural development reducing income inequality, strengthening social protection, and improving rural incomes; (iv) reform of the hukou system and increasing the number of urban hukou holders from 36% in 2013 to 45% by 2020; and (v) institutional reform, fiscal and tax reform, and private sector participation.  [25:  The new Environmental Protection Law (2014) also supports this, calling for rigorous environmental planning, management, education, pollution reduction, and enforcement. ] 


7. The NUP aims for 60% of the population to be residing in urban areas in 2020.[footnoteRef:26] Significant investments in infrastructure and services are planned to expand urban green space, increase coverage of water supply from 82% in 2012 to 90% in 2020, increase wastewater treatment from 87% to 95% between 2012 and 2020, and increase solid-waste treatment from 85% to 95% in the same period. Environmental protection includes reducing per capita urban land to less than 100 m2, increasing the share of energy efficient buildings in new buildings to 50%, and increasing the share of cities above prefecture level that meet national air quality standards to 60% in 2020 from 41% in 2012. Social welfare systems are to increase coverage significantly, i.e., compulsory education for migrant workers is to increase to more than 99%, and social housing is to increase from 13% in 2012 to more than 23% in 2020.  [26:  Selected national pilot cities including the Tongzhou district in Beijing have started handing out hukous to applicants based on a point system including duration of permanent residence and employment. ] 


8. The NUP promotes a more regionally balanced economic and population distribution and the fostering of coordinated city clusters development, including a national urban system of 18 city clusters organized along three north–south and two east–west regional corridors and a national layout of four main zones ranging from prohibited activity no-build zone to intense urban development zone.[footnoteRef:27] The NUP identifies urbanization as a key thrust for continued and sustained economic and GDP growth, and for achieving increased domestic demand. These policies along with programs by the Ministry of Housing, Urban and Rural Development such as the Low-Carbon Eco-City and Sponge City development programs adequately address many of the challenges typical of an upper middle-income economy, and ADB will be a partner to the PRC in implementing and developing these concepts further.  [27:  National Main Function Area Plan: (i) intensive urban development regions, (ii) balanced urban and environment areas, (iii) protected sensitive areas and farmland (food security), and (iv) protected natural and cultural areas.] 


C. [bookmark: _Toc517202628]ADB Sector Experience and Assistance Program 

9. The Asian Development Bank (ADB) started lending to the PRC’s urban development sector in 1992, and in recent years the focus has been on developing livable, green, and inclusive small and medium-sized cities in the less-developed central, western, and northeastern regions of the PRC.[footnoteRef:28] As of December 2015, ADB had approved 56 loans amounting to $6.65 billion, and 88 technical assistance projects (TA) totaling $60 million.[footnoteRef:29] The loans financed infrastructure and capacity development within urban master plans for water supply, wastewater management, solid-waste management, central heating, urban transport, river and lake rehabilitation and flood risk management, wetlands, and open space protection. The TA projects contributed to knowledge and policies on urban poverty reduction, urbanization strategies, industrial relocation, small city and town development, land use efficiency, urban– rural environmental protection, urban environment indicators, storm water management, water and wastewater tariffs, sludge treatment, solid-waste management, and public participation. ADB implemented good practices that can be replicated. As examples, project benefits include significant reduction of flood risk and pollution in the Songhua River Basin in Heilongjiang and Jilin. The Xinjiang Integrated Urban Development Project significantly reduced nonrevenue water and the reuse of treated wastewater has been resulting in water conservation in a region where water is scarce. In Guangxi Wuzhou more than 6,500 people benefitted from moving from a landslide-prone area to a safe residence of their choice, and the geo-hazard-prone area was transformed into a hazard-free zone through structural measures.  [28:  Support of the western and central regions has been aligned with State Council of the PRC. 2000/2011. The National Strategy to Develop the Western Region. Beijing. ]  [29:  Inclusive of urban development sector loan and TA projects from ADB’s East Asia Department.] 


10. Partnership for integrated inclusive, green, and competitive urban development. ADB will be partner and collaborator with the PRC in implementing priorities of the 13th plan; the NUP; and the Low-Carbon Eco-City, Sponge City, and other innovative programs. This support will include TA and loan projects that help develop demonstration projects as livable, socially inclusive, environmentally sustainable, and economically competitive towns, cities, and city clusters, contributing to integrated urban and rural development and to regional cooperation and integration.[footnoteRef:30] Support includes environmental protection, pollution reduction, and climate change mitigation and adaptation. Competitive city clusters support includes financial coordination, enabling industrial transformation, education, vocational training, and technology incubators. Inclusive development support includes targeting disadvantaged regions, providing services to migrants including hukou reform, and making cities fit for the needs of elderly citizens. TA projects will be aligned to support operations and project innovation addressing environmental pollution, inclusive economic transformation, integrated regional corridor development, and smart-city development. In addition to sovereign support, leveraging and enabling private sector engagement will be a key objective for this partnership strategy.  [30:  ADB. 2013. Urban Operational Plan, 2012–2020. Manila; ADB. 2011. Water Operational Plan, 2011–2020. Manila; ADB. 2010. Sustainable Transport Initiative Operational Plan. Manila.] 


11. Inclusive small and medium-sized cities and urban–rural integration. ADB will continue to support development of green, inclusive, competitive, and smart small and medium- sized cities in less-developed regions and integrate services and links to their rural hinterlands. ADB will continue to support gender mainstreaming and ensure participation in decision making, urban management, public awareness campaigns, and employment. Increasingly, ADB will aim at longer term engagement with selected cities, providing comprehensive development to demonstrate synergies from collaboration across disciplines and jurisdictions in spatial planning and infrastructure development. Projects will promote compact, mixed-use, pedestrian-friendly cities and sustainable urban multimodal transport, and consider the needs of the elderly for adapted infrastructure and public space to ensure access. 

12. Knowledge partnerships and innovation in promoting an “ecological civilization”. ADB will support knowledge partnerships promoting institutional cooperation leading to innovative projects focusing on priority subsectors. This will include TA and loan projects on urban climate change adaptation; advanced solid-waste and organic waste management and tariff-setting mechanisms; innovative wastewater management and wastewater tariff setting for small cities; environmental protection and management; advanced storm water, flood, and climate risk management; and city-cluster coordination in areas of finance, taxation, and industrial transformation. ADB will support smart-city ICT innovations integrating various infrastructure services benefitting from linking information of supply and demand in real time. 

13. Regional and city network cooperation and integration. To address challenges of regional imbalance within the PRC and to harness the potential of linking resources, people, supply chains, and markets, ADB will assist with cross-sector integrated regional urban, economic, environmental, and transport corridor development, which will improve the competitiveness of corridors and city networks. ADB support may include city cluster development and industrial transformation within the PRC and across borders through urban development support and assistance with supply chain integration analysis, logistics, and transport development. 

14. ADB urban lending. ADB projects will support small and medium-sized cities in less- developed regions, and cross-sector programs in the Beijing–Tianjin–Hebei and Yangtze River Economic Belt regions, and in border regions for regional cooperation and integration. Projects include demonstrations in low-carbon sponge cities, smart circular-economy zero-waste cities development, advanced solid-waste management, comprehensive assistance to resource- depleted cities, and elderly care and barrier-free urban environments. 
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