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Artificial intelligence (AI) is a powerful tool for technological progress with profound impacts on governments, industries, universities, and societies. In Southeast Asia, AI has presented both opportunities and challenges. Local governments are increasingly experimenting and piloting AI technology to create smart, sustainable, and inclusive cities. Nevertheless, the adoption of artificial intelligence in cities requires proper planning, management, and implementation. Consequently, there is a need for a concerted effort to establish collaboration between industries, governments, academics, and societies in Southeast Asia. This policy brief aims to provide an overview of how artificial intelligence can be implemented to enhance urban mobility in Southeast Asia. To maximize the relevance of the policy brief, experts from various fields have been consulted in its preparation.

Keywords: artificial intelligence policy, urban mobility, implementation, sustainable cities, strategies


INTRODUCTION

According to The World Bank (2020), national urbanization rates in Southeast Asia (SEA) range from 24% in Cambodia to 57% in Indonesia, and 100% in Singapore, as shown in Figure 1. The rapid urbanization rates in Southeast Asia show that there is a strong need for national and regional policy to find innovative solutions to address complex problems due to massive demographic shifts. Infrastructure investment and development need to be evidence-based to avoid the development mode of “grow first and clean later”. There is also an urgent need for local governments in Southeast Asia to harness data using information and communications technology (ICT) to improve the cities.


[image: Figure 1]
FIGURE 1. Urbanization rates in Southeast Asia.


The adoption of AI in Southeast Asia is still in the early part of the innovation S-curve, a technology lifecycle. However, several notable blueprints, frameworks, and programs have been launched in countries located in Southeast Asia:

1) The Department of Trade and Industry (DTI) launched the Artificial Intelligence (AI) Roadmap in May 2021 to ensure the Philippines benefits from the rising AI technology, which is expected to contribute $92 billion to the Philippine economy.

2) In 2019, the government established the Malaysia Smart City Framework and Shared Prosperity Vision 2030 that detailed a plan to develop smart cities, including forming government structures for smart city projects. To help businesses and organizations to evaluate their position and readiness to be a data driven organization, Malaysia Digital Economy Corporation (MDEC) supported by International Data Corporation (IDC) launched the Data, Analytics and Artificial Intelligence (AI) readiness assessment tool.

3) Vietnam launched its National Strategy on R&D and Application of Artificial Intelligence which targets to promote research, development, and application of AI in the country in 2021 (Socialist Republic of Viet Nam, 2022).

4) Indonesia published a blueprint to guide the country in developing AI capabilities between 2020 and 2045 with five (5) priority areas namely education and research, health services, bureaucratic reform, food security, and mobility and smart cities (BPPT, 2022).

5) Singapore established AI Singapore (AISG) (AI Singapore, 2021), a national AI program to develop deep national capabilities in Artificial Intelligence to make impacts on the country's social-economic growth in the future. It is also aimed to grow local AI talent and to build a friendly AI ecosystem, putting Singapore on the world map of AI innovation. AISG will also support the Singapore Smart Nation Initiatives (Smart Nation Singapore, 2021) to adopt AI in Digital Government, Digital Economy and Digital Society, harnessing technology (including AI) to effect transformation in health, transport, urban living, government services and businesses.

Due to the significant role of AI, it has become an essential tool in cities so that innovative solutions can be created for sustainability purpose. Although many reports have been published over recent years about the potential of AI to be adopted for sustainability, there is no policy paper that specifically highlight the usage of AI for urban mobility in Southeast Asia. This policy brief analyze urban mobility situation in Southeast Asia, challenges that need to be confronted and policy recommendations for enhanced implementation of artificial intelligence for urban mobility.

This policy brief is organized as follows. In Section Understanding Urban Mobility, the current mobility situation in Southeast Asia and adoption of AI will be presented. In Section A Challenge to Confront, we discuss the challenges that need to be confronted by the local governments and policy recommendations to enhance the implementation of AI for urban mobility in this region.



UNDERSTANDING URBAN MOBILITY

Urban mobility is one of the pressing issues that needs to be addressed in Southeast Asia due to rapid economic growth. According to the ASEAN Statistics Division, private car ownership in major cities in Southeast Asia has been increasing steadily (ASEANStatsDataPortal, 2021). Due to the high private car ownership, most cities in the region are suffering from traffic congestion. The growing number of private car ownership contributes to the traffic congestion in major cities in the region and high greenhouse gas emission. Thus, the region is in a great need to reduce the car usage and travel distance. Although urban transport systems have improved over the years from benefitting due to large investment in modern infrastructure, there is still a need to encourage public transportation and address emissions reduction due to urban mobility.

Traditionally, the decision-makers in Southeast Asia often design the transportation infrastructure and policy with uncertain information. Many cities in the region construct new infrastructure based on short term needs. Some cities install sensors and cameras in the current transportation management systems to monitor traffic without intelligence, hence still requiring manual intervention to mitigate traffic problems. Indeed, effective urban mobility planning involves more than just installing sensors and cameras and construction of transportation infrastructure. An integrated and sustainable development of public transportation is essential to increase the competitiveness of cities in Southeast Asia. Urban mobility policy and planning need to be supported by appropriate decision-making tools and methodologies to include environmental and social impacts. A sustainable urban mobility indicator for the region is required to support decision making in the context of urban planning and understand the responses to social impact (Costa et al., 2017).

The evolution of artificial intelligence has enabled decision makers to employ technologies in managing and planning integrated transport systems. Integrating AI-based urban mobility solutions can indeed transform the way people in Southeast Asia move around as illustrated in Figure 2. For example:


[image: Figure 2]
FIGURE 2. Artificial intelligence-based based urban mobility solutions.


1) Intelligent transport systems that incorporate high-quality public transportation can ease traffic congestion as more and more people move to the cities. An intelligent public transport system can be designed to be reliable, frequent, fast, comfortable, accessible, and safe. These features can change public perception as it is attractive and it reduces the carbon emission by private cars. Singapore through its the Land Transport Authority (LTA) is at the forefront of implementing ITS to ease congestion issues in the city state. It is one of the world's first country to implement Electronic Road Pricing (ERP) and in the future ERP will be calculated based on the distance traveled. As part of its ITS offerings, there is an expressway monitoring and advisory system which alerts motorist to traffic incidents. The republic's public bus service is efficient and effective as data analytics is used to manage the bus fleets, reduce crowdedness and improve on the punctuality (The Asean Post, 2022). In Thailand, the government plans to equip all cars with sensors that can transmit location-based information to the Ministry of Transport to mitigate congestion issues (GSMA, 2015).

2) Smart parking that combines AI, IoT and cloud technologies can transform and improve the parking management in cities. The Automatic License Plate Recognition (ALPR) system, for example, can scan and read vehicle plates and provides automated access to parking lots. The solution utilizes cameras and Optical Character Recognition (OCR) technology to convert simple images into text data and provides automatic access to parking lots for a seamless parking experience. Intelligent navigation systems that are usually included in smart parking systems can steer drivers to available parking lots, thus reducing greenhouse gas emissions. ParkEasy (ParkEasy, 2020) is an example of the AI-based smart parking application in Malaysia, allowing the drivers to book parking lots in advance, look for available spots in real-time as well as navigating to the reserved parking lot.

3) An intelligent traffic management system (e.g., Google Maps and Waze) can correspond to the increased traffic in an intelligent manager. Such an integrated AI system can recognize the driver's intention to take a particular route coupled with the traffic monitoring system can help to prevent traffic jams by suggesting alternative routes. The data can be integrated with public transportation timetables, traffic feeds, and citizen's navigation systems, to provide useful insights.

4) Shared mobility allows users to access transportation services based on their needs. For example, Grab and Gojek have changed the way people travel by car in Southeast Asia. By using shared mobility as a service, users no longer need to have car ownership, thus allowing the reduction of greenhouse gas emissions. An integrated service allows users to plan, book, and pay for multiple types of mobility services using an integrated channel. In Zahraei et al. (2020), it is anticipated that the future Singapore in 2040 will shift toward a shared living lifestyle featuring shared mobility and multi-zone districts, enabling users to gain short-term access to transportation modes on an as-needed basis. Autonomous shuttle buses, shared Personal Mobility Devices (PMD), bicycle pathway networks will provide a conducive, comfortable first or last-mile connectivity from home to the nearest MRT stations.

5) Clean powered, sustainable mobility systems such as e-bicycle or e-tricycle can break the over-dependence of Southeast Asia's transport system running on traditional fuel-based vehicles. E-vehicles require less space, reduce carbon footprint and noise pollution, and, at the same time, promote physical exercise. In the Philippines, the local governments are transforming traditional tricycles to e-trikes that can purportedly save P200 of fuel for every 100 km (Asian Development Bank, 2012). In Singapore, trials have been run for autonomous taxis and buses in dedicated 5G and AV test beds to study the safety, reliability, and effectiveness of autonomous vehicles. These vehicles can integrate better with public transportation and offer new concepts for pooled rides, which can substantially reduce the emissions per person-mile.



A CHALLENGE TO CONFRONT

Nevertheless, there are several key challenges in deploying AI for urban mobility in Southeast Asia. A large amount of data is required for the successful implementation of artificial intelligence. Usually, a massive amount of data is produced and collected in cities to improve public services and policies. Although there are many smart city blueprints, frameworks, and programs launched in countries in Southeast Asia, there is still a lack of concerted effort to collaborate and create smart sustainable cities, especially in urban mobility. There are six (6) main challenges that need to be confronted before AI can be used to enhance urban mobility:

1) Lack of data and knowledge sharing.

Governments have a key role to enable crowd-creation, foster experimentation, share technological expertise and co-develop ideas at the local and regional levels. In Southeast Asia, there is lack of data in terms of urban mobility being collected by the local governments. Without large data, planning and statistical tools specific to the city cannot be conducted to derive insights and eventually mitigate urban mobility challenges. Although ASEAN is a regional organization in Southeast Asia, countries in the region are not experiencing EU-style integration (i.e., CIVITAS, 2021) that was launched to facilitate exchanges of know-how, ideas, and experience among cities in the European Union) due to lack of regional economic institutionalization integration (European Policy Centre, 2005). Sharing of data and knowledge are still uncommon in Southeast Asia. There is a lack of policies to share data between governments and stakeholders to enable co-creation of innovation in urban mobility. Such policies are usually political instead of technical.

2) Lack of regulations and standards.

ASEAN Member States acknowledged that technological and digital solutions can be utilized to resolve issues related to urbanization. In April 2018, the member states established ASEAN Smart Cities Network (ASCN) to serve as a collaborative platform where cities work together toward the common goal of smart and sustainable urban development (Association of Southeast Asian Nations, 2020a). In the same year, ASEAN smart cities framework was launched to serve as a non-binding guide to facilitate smart city development in each ASCN city. One of the barriers in ASCN and ASEAN smart cities framework is lack of strong political will among ASEAN countries to promote operational and regulatory mechanisms (Tan et al., 2021). Without common standards and regulations among the cities, the adoption of AI in urban mobility in this region will be slow because technocrats may not be able to collaborate with local governments in driving smart city initiatives.

Additionally, when deploying AI solutions for urban mobility, these initiatives should be under the purview of Ministry of Transport. At this stage, it is not clear whether the government is ready to take over the responsibility (Ryan and Stahl, 2021) of maintaining such a complex system. Although the developers of the AI solutions are primarily responsible for the functionality to ensure that the deployed solution meets the government's requirements, there is a need to be clear about the allocation of responsibilities in case that an error occurs, causing harm to the general public. As the government is the driver for rolling out such AI solutions, the onus of responsibility should lie with the government. Furthermore, accountability is another consideration, and whether the government is ready to be held accountable if there are harmful consequences as a result of poor system design (Ryan and Stahl, 2021). Currently, there is no framework in place conduct impact assessments of AI.

3) Weak governance and infrastructure.

In Southeast Asia, most of the cities' data are held by local governments at municipal or provincial levels. Often, there are multi-level bureaucracy and complex government structures. Facilitating multi-agency collaboration can be a huge challenge. Unlike Singapore's Smart Nations and Digital Government Office (SNDGO) that drives many smart city initiatives, some local governments may not have the resources to finance technology-based projects or the knowledge to navigate local-level bureaucracies for smart city development. In addition, there is a lack of ecosystem of excellence in Southeast Asia, causing the use and re-use of data for artificial intelligence to be not fully exploited. A fragmented approach can be observed even among a country's smart city initiatives, due to lack of agreed national smart city frameworks and fragmented local government operations.

4) Lack of quality data.

Data is the core of any AI algorithm. The quality and depth of the data will determine the level of AI applications that can be built in the cities. Although open data platforms are available in countries in the region (Kementerian PPN, 2021; Mampu Putrajaya, 2021; Philippine Statistics Authority OpenSTAT, 2022). The data available publicly is usually of low quality, and lack of accuracy and timeliness (Stagars, 2016). The different mindsets and approaches among countries in this region may also hinder the development of interoperable smart cities framework.

Dataset collected will likely contain personal, confidential information on the users' mobility patterns, and travel behavior, etc. It is important that these datasets are handled carefully complying to data protection laws to preserve data privacy and confidentiality (Ryan and Stahl, 2021). Currently only Singapore, Malaysia, Thailand and the Philippines are the countries with personal data protection laws, while other countries in ASEAN do not yet have overarching regulatory frameworks for data protection. It is observed that the current policy enforcement on data protection is inconsistent, in that not all ASEAN countries impose a mandatory requirement to report data breaches incidents. Hence, before AI solutions can be deployed widely, data protection framework must be clearly defined and the government organizations must fully comply with it by establishing an organized infrastructure for data collection with traceable, auditable data store (Lauterbach, 2019).

5) Lack of AI talent.

Equipping Southeast Asia's citizens with AI skills is the key to create sustainable development in artificial intelligence. According to a study conducted by Tencent, there are just over 300,000 AI researchers and practitioners worldwide. Although ASEAN ICT Masterplan (Association of Southeast Asian Nations, 2020b) outlines the need to develop a highly skilled ICT workforce to address the challenge of digital divide, many countries acknowledge that the graduates do not have enough AI skills to respond to the country's needs (Policy, 2016).



POLICY RECOMMENDATIONS

It may seem simple and straightforward, but in reality, it is not easy to build an AI-powered urban mobility ecosystem that can get most of the data and teach the model to interpret it. The COVID-19 pandemic has made society realize that changing transportation habits, especially in cities, is achievable. In fact, as Southeast Asian cities continue to grow, the local governments accelerate digitizing their services. However, the traditional siloed approach of the local governments may hinder the development and leveraging the promises of AI. To build a conducive and inclusive solution, a holistic approach is needed, and a national or regional development strategy is required. AI acceleration in urban mobility has the potential to create a rare window of opportunity for fundamental change toward more sustainable, resilient, and human-centric communities. However, to leverage AI in ASEAN's urban mobility, opportunities need to be seized and the aforementioned challenges need to be overcome by the policymakers in the region. The following are some of the recommendations to address the challenges:

1) Facilitate collaboration at a city scale through open data, living labs, and urban analytics centers.

A city is a complex system or systems. A paradigm shift is required to make sure that governments, private sectors, and citizens can exchange vast amounts of information at virtually no cost to facilitate sharing of knowledge and ideas that are distributed throughout cities. Data driven planning using analytics tools are important as scientific mechanism can be used to identify and prioritize infrastructural gaps in the region (Kapoor et al., 2021). By embracing and utilizing big data, cities can improve the accuracy of decision support systems to cater for real-time mobility issues (Kushwaha et al., 2021). In addition, real-time collaborations are needed, and governments need to treat citizens as key partners in creating innovative solutions. For example, Amsterdam and Singapore are facilitating collaboration at city scales through open data, living labs, and urban analytics centers. Such collaborations can build synergistic ecosystems that encourage partnerships with various stakeholders. Through public-private-academia collaboration, innovations will not focus only on profit but to improve the quality of life of the citizens in the city (Chatterjee, 2021).

2) Create or adopt a standardized framework.

Cities need to acknowledge that technology must operate within a connected and integrated ecosystem to realize its value. Traditionally, individual smart systems are built to be integrated to a smart city framework. However, such implementations cannot enable interoperability and innovation. In Europe, FIWARE, a curated framework of open source platforms to accelerate the development of smart solutions, has been adopted in many cities such as Helsinki and London. By using a standardized framework, the issue of interoperability of data and technology can be addressed. The standardized framework among Southeast Asian cities will enable cities to create fully integrated urban mobility services. A standardized framework can give rise to cities that are driven by innovation, democratization of technology, and connected cities, and promote sharing of infrastructure, hence providing long term effects that ensure shared prosperity in the Southeast Asia region.

3) Implement digital transformation.

Discussions held under the World Bank's Urbanization Knowledge Partnership indicate that most city leaders struggle to understand how to best invest in intelligent infrastructure and connectivity to deliver long-term value. The cities need to move from digitization to digital transformation where a competence framework and urban data exchange is put in place so that stakeholders can tap into the data to create innovation for the cities. Cities need to be connected and infrastructure needs to be shared among the region to create long term effects, both top-down and bottom-up approaches are crucial where national governments around the region need to collaborate and build cities as platforms for the data economy as illustrated in Figure 3.


[image: Figure 3]
FIGURE 3. Role of stakeholders in creating cities as a platform.


Digitalization should not be viewed as a mere technical engineering problem, but sustainable development should also be a priority. There is a dire need for paradigm shifts—from technology-centered to people first, from fragmented to collaborative, and from open by exception to open by default. To assist in the formulation of an overall AI investment and implementation plan that the ASEAN local governments need to work together with stakeholders. As illustrated in Figure 4, a holistic digital transformation is required to provide guidelines for technology-related decisions for cities in the future.


[image: Figure 4]
FIGURE 4. Digital transformation for sustainable cities.


4) Establish data governance in city planning.

In January 2021, ASEAN launched ASEAN data management framework (DMF) (ASEAN, 2021a) and ASEAN Model contractual clauses for cross border data flow (MCC) (ASEAN, 2021b) to promote data governance practices in the region by helping organizations (especially small and medium enterprises) to manage and protect data across borders. Such frameworks are seen as the first step in promoting data sharing in this region. However, systems should be put in place to review the outcomes of the frameworks. Local governments should be leading by example to ensure compliance toward the data management framework. Local governments can start with the assessment of smart sustainable city readiness (Smart, 2021) and ensure that the data is open, machine readable, privacy preserved, and secure. Because of the rapid development in technologies, the assessment should be open and agile. In addition, there must be liability and accountability in terms of data governance and infrastructure cross border.

5) Invest in skills and human capital development.

Before implementing and adopting technology, the gaps in the physical world need to be addressed. While the amount of commercial AI solutions is growing, it's vital to remember that its deployment and management demands a high level of skill and digital literacy both at the decision-making level and the public. With increasing urban populations and access to talent and skills, local governments can facilitate research, innovation activities and processes, and create the right policy to boost AI collaboration and deployment. ASEAN and the local governments can consolidate their wide range of siloed AI initiatives for better coordination of digital and data policy. Education policies need to be reformed to emphasize AI-centric learning. Upskilling and retraining of both local governments and industry players are required to mitigate the AI talent gap. The local start-up ecosystem can also help to train the human capital and technologies such as Moovita, who is helping to build autonomous vehicle technologies in Singapore and Malaysia.

Table 1 summarizes the challenges in implementing AI for urban mobility and recommendations in addressing these challenges.


Table 1. Challenges and policy recommendations for enhanced implementation of artificial intelligence for urban mobility.

[image: Table 1]



CONCLUSION

As Southeast Asian cities are developing and expanding rapidly, cities need to be able to exploit and harness technology to address urban mobility challenges. Every stakeholder plays an important role in unlocking the benefits of technologies such as AI in urban mobility. With the correct policy and tools put in place, the use of AI can provide a positive impact in urban mobility and help local governments in planning their transportation systems systematically.
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