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1. Introduction 
 

1.1 Background and objective 
 

Despite the universal recognition of the significance of transportation in the pursuit of sustainable 

development and addressing climate change impacts, effective and enduring mechanisms for measuring 

and monitoring the state and impacts of the sector are often not in place, particularly in the Asian 

region. The lack of comparable and reliable data has hampered the development of policy interventions 

and investment planning in the region. The availability of accessible, consistent and reliable transport 

data and indicators for Asian countries is important for the formulation, implementation and evaluation 

of effective strategies to improve the sector and reduce its externalities.  

Transport currently accounts for about 14% of global anthropogenic greenhouse gas emissions, and 

demographic, behavioral, business, technology driven trends are driving large increases in transport 

demand, in a sector still 98% dependent on fossil fuels. Since transport infrastructure related decisions 

“lock in” transport demand for decades to come, public policies will determine whether we are set a 

course for a high or low carbon transport future, especially in rapidly motorising developing countries in 

Asia. 

 

There are numerous considerations other than climate change facing the transport sector in the 

region. These are evident in addressing transport needs in Asian countries wherein roadway congestion 

undermines the efficiency of, and quality of life in, urban areas: road collisions kill 1.3 million people per 

year globally; air pollution from motor vehicles kills even more; while a large part of the population lacks 

decent access to basic transport infrastructure and services.  Transport must also be more inclusive and 

therefore more accessible and affordable, as often those who most need access to jobs and services 

cannot afford a bike or bus fare. These developmental objectives, additional to the climate change 

challenge, are also part of the 2015 UN Sustainable Development Goals (SDGs) and associated targets.1 

 

In response to these challenges, the past years have brought a surge of activity in global processes 

that will require a scaling up of sustainable transport infrastructure and services. These include the 2030 

Sustainable Development Goals, the Paris Agreement on climate change, the United Nations Conference 

on Housing and Sustainable Urban Development (Habitat III), the Addis Ababa Action Agenda, the 

United Nations Conference on Trade and Development (UNCTAD) process, the United Nations Global 

Decade of Action on Road Safety, and the Sendai Framework on Disaster Risk Reduction, all of which 

involve a broad cross-section of UN Member States, with the majority of Asian Development Bank’s 

developing member countries (DMCs) participating across these processes.  In addition, there are 

several Asia-relevant regional processes that also require progress tracking and data collection in the 

transport sector.  However, despite the ample common ground among these processes, there is 

currently no common methodological framework to monitor progress in these processes globally or in 

                                                           
1 SLoCaT Partnership, forthcoming. Towards a Global Roadmap for Decarbonising the Transport Sector; UNA-United Kingdom.   



 
 

6 

the Asia Pacific region, and thus a comprehensive effort to account for transport sector impacts relevant 

to these global processes has never been more crucial. 

 

1.2 The ADB Transport DataBank 
 

To the address the transport data challenge and to draw attention to the importance of tracking 

transport initiatives in the national level, ADB initiated the “Better Transport Data (BTD) for Sustainable 

Transport Policies and Investment Planning”2 project to design and populate a transport database 

covering Asia and the Pacific, and develop transport models tailored to 40 ADB developing member 

countries.   

 

The project was implemented from July 2015 to December 2016 by a consultant team lead by Clean 

Air Asia, together with the Transport Research Laboratory (TRL), consultants from the University of 

California Davis Institute of Transportation Studies and Partnership on Sustainable Low Carbon 

Transport (SLoCaT Partnership), as well as regional data specialists. A parallel project was conducted on 

capacity building for transport database development by a consultant team lead by the Korea Transport 

Institute, under the joint Knowledge Sharing Program between ADB and Korea Export-Import Bank.  

 

Consultations were held with ADB staff from the regional departments and resident missions who 

were designated as focal persons for the project, as well as other key stakeholders from the Economic 

Research and Regional Cooperation Department, the Knowledge Sharing and Services Center, and the 

Office of Information Systems and Technology.  

 

Furthermore, two external peer reviews were held not only to provide guidance in the development 

of the transport database and model, but also to discuss potential partnerships and collaborations once 

these digital products have been established. The panel of resource persons included: 

 David Banister, University of Oxford  

 Dietmar Bauer, Bielefeld University 

 Pierpaolo Cazzola, International Energy Agency 

 Shigeki Kobayashi, Transport Institute of Central Japan 

 Clayton Lane, Institute for Transportation and Development Policy 

 Joshua Miller, The International Council on Clean Transportation  

 Wei-shiuen Ng, International Transport Forum 

The Transport DataBank covers the five ADB regions for these 40 ADB DMCs, which are based on 
geographical locations. The groups are as follows:   

 

                                                           
2 ADB. 2011. Implementation of Sustainable Transport in Asia and the Pacific - Better Transport Data for Sustainable Transport 
Policies and Investment Planning (Subproject 1)- Improving the Availability and Quality of Transport Data in the DMCs (45105-
005). Manila (TA 8046-REG, $1.00 million, approved on 19 December 2011, implemented 01 July 2015 to 31 December 2016, 
financed by ADB).    
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• Central and West Asia. Afghanistan, Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz 

Republic, Pakistan, Tajikistan, Turkmenistan, and Uzbekistan; 

• East Asia. People’s Republic of China (PRC) and Mongolia;  

• The Pacific. Cook Islands, Republic of Fiji, Kiribati, Marshall Islands, Federated States of 

Micronesia, Nauru, Palau, Papua New Guinea, Samoa, Solomon Islands, Timor-Leste, Tonga, 

Tuvalu, and Vanuatu; 

• South Asia. Bangladesh, Bhutan, India, Maldives, Nepal, and Sri Lanka; 

• Southeast Asia. Cambodia, Indonesia, Lao People’s Democratic Republic (Lao PDR), Malaysia, 

Myanmar, Philippines, Thailand, and Viet Nam. 

These 40 member countries cover 26.2% of the world’s total land area and about 55.7% of its total 

population. Notably, in 2015, the region contributed 30.0% of the world’s gross domestic product (GDP) 

but consumed 37.7% of the world’s total transport fossil fuel supply. The region is undergoing rapid 

motorization. In many countries, vehicle growth rates are higher than GDP growth rates. Projection of 

vehicle population and motorization index by 2035 for countries in Southeast Asia, PRC and India will 

double 2012 figures. However, the overall projected motorization index for the region will still be 

considerably lower than current motorization index in developed countries.  

Transport statistics and outlooks were summarized for each of the 40 DMCs as country profiles. 

Each profile provides an overview of the country’s population and motorization rate, the state of 

transport infrastructure, a summary of transport demand, transport energy consumption and emissions, 

and road safety. Transport outlooks based on the results of the specific country model are also provided, 

covering three scenarios: (1) a benchmark scenario (2) a backcast from a 1.5 °C scenario, and (3) a 

forecast of a progressive scenario considering best available technologies and aggressive sustainable 

transport policies. In addition, think pieces on transport workforce analysis, use of big data and open 

data for urban transport analysis, and use of transport data in global processes were produced.  

 

The outputs of this project were collectively developed as a digital knowledge product, openly 

accessible through a website called the Transport DataBank. The tools are designed to be flexible, easy 

to use, and openly accessible. Transport statistics can be downloaded as country data sets, with the 

option provided to download the entire database.  The Transport DataBank model has been tailored to 

each of the 40 Asian DMCs and are likewise accessible at no cost. Country profiles for the 40 DMCs can 

be viewed at the Transport DataBank website, and available for download. 

 

The collected transport statistics and generated trends and outlook by 2050 are a combination of 

raw data with powerful analytics that can guide transport policymakers and practitioners create better 

decisions based on evidence, and more accurate forecasts. It has the potential to support data collection 

efforts required by the emerging monitoring frameworks of the above-mentioned processes (e.g. SDG 

indicators, Nationally-Determined Contribution (NDC) direct and indirect emission targets), and the 

transport data gathered in the monitoring frameworks of the global processes can help to populate and 

update databases in ADB DMCs.  
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1.3 Data needs in transport-relevant global processes 
 

The international processes set out both qualitative and quantitative targets to guide directions for 

sustainable development and climate change action in the next 15 years, with the goal of achieving 

needed progress in these areas by the target year of 2030.  Sustainable transport links both of these 

processes.3  For example, transport services are essential to achieving a wide range of SDGs, as 

illustrated in Figure 1, which shows that sustainable transport supports at least eight SDGs (shown in 

inner circle) through direct contributions to five targets (first ring) and indirect contributions to seven 

targets (second ring).4  

Figure 1: Direct and Indirect Transport Targets in Sustainable Development Goals 

 
 

2015 and 2016 have ushered in additional global processes, including the Sendai Framework on 

Disaster Resilience in April 2015, the Addis Ababa Action Agenda in July 2015, UNCTAD 14 in July 2016, 

and the New Urban Agenda, which was adopted at the Habitat III Conference in October 2016.  These 

come in addition to the Global Decade on Road Safety, adopted in March 2010.  Error! Reference source 

not found. summarizes major and minor international processes relevant to the ADB Better Transport 

Data (Transport DataBank) Project: 

 

                                                           
3 Ban Ki-Moon, 2015. International Transport Forum 2015 Summit on 27-29 May 2015. http://bit.ly/1QEBvS8   
4 2015. Issues brief Prepared by the Technical Advisory Group for Information of the Secretary-General’s High-Level Advisory 
Group on Sustainable Transport. http://bit.ly/1MqFinh  

http://bit.ly/1QEBvS8
http://bit.ly/1MqFinh
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Box 1: Global and Regional Processes Relevant to the ADB Transport DataBank 

 

Relevant Global and Regional Processes for the ADB Transport DataBank  

 2030 Agenda for Sustainable Development, including the Sustainable Development Goals (SDGs) 

 Paris Agreement on climate change 

 United Nations Conference on Housing and Sustainable Urban Development (Habitat III) 

 Addis Ababa Action Agenda of the Third International Conference on Financing for Development 

 United Nations Conference on Trade and Development 

 Sendai Framework for Disaster Risk Reduction 2015-2030 

 Global Decade of Action on Road Safety 

 Regional Processes including UNCRD Bangkok 2020 Declaration and ASEAN Kuala Lumpur 
Transport Strategic Plan (2016-2025)  

 

The following profiles describe two global processes relevant to the Transport DataBank project.  

A full discussion on relating these global and regional processes is provided in the SLoCaT report 

featured in the Transport DataBank website, “Assessing Transport Sector Data Needs in Global 

Agreements on Development and Climate Change.”  

 

1.3.1 2030 Agenda for Sustainable Development Goals (SDGs)  
 

In the SDG5 framework, sustainable transport is not represented by a standalone sustainable 

development goal; instead it is mainstreamed in a direct or indirect manner into many of the proposed 

SDGs, especially those related to food security, health, energy, infrastructure, cities and human 

settlements and climate change. The final text for adoption of the SDGs6 states that “sustainable 

transport systems, along with universal access to affordable, reliable, sustainable and modern energy 

services, quality and resilient infrastructure, and other policies that increase productive capacities, 

would build strong economic foundations for all countries” (para. 27).  

The text includes five targets that the Partnership on Sustainable, Low Carbon Transport 

(SLoCaT) has determined to be directly related to the transport sector.  These targets, covering road 

safety (Target 3.6); energy efficiency (Target 7.3); sustainable infrastructure (Target 9.1), urban access 

(Target 11.2), and fossil fuel subsidies (Target 12.c) emphasize that sustainable transport is essential for 

achieving a wide variety of SDGs (see Table 1).  Transport needs to be more sustainable to minimize 

road injuries and fatalities, and to reduce greenhouse gas (GHG) emissions and energy consumption. 

Transport makes it possible for goods to be shipped from production zones to markets and international 

gateways. In short, without sufficient sustainable transport infrastructure and services across the 

world’s regions, at least half of the proposed SDGs are at risk of not achieving their potential.  

                                                           
5 This report refers to the term Sustainable Development Goals (SDGs) for the Global Goals on Sustainable Development.  
6 Transforming Our World: The 2030 Agenda for Sustainable Development- Finalized text for adoption--August 2015 

http://www.slocat.net/un-general-assembly-negotiations-sdgs-january-september-2015  

 

http://www.slocat.net/sites/default/files/ctools/7891transforming_our_world.pdf
http://www.slocat.net/un-general-assembly-negotiations-sdgs-january-september-2015
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Table 1: Direct transport targets of the SDGs 

Target 3.6 By 2020, halve the number of global deaths and injuries from road traffic accidents (Road safety) 

Target 7.3 By 2030, double the global rate of improvement in energy efficiency (Energy efficiency) 

Target 9.1 Develop quality, reliable, sustainable and resilient infrastructure, including regional and 
transborder infrastructure, to support economic development and human well-being, with a 
focus on affordable and equitable access for all (Sustainable infrastructure) 

Target 11.2 By 2030, provide access to safe, affordable, accessible and sustainable transport systems for all, 
improving road safety, notably by expanding public transport, with special attention to the 
needs of those in vulnerable situations, women, children, persons with disabilities and older 
persons (Urban access) 

Target 12.c Rationalize inefficient fossil-fuel subsidies that encourage wasteful consumption by removing 
market distortions, in accordance with national circumstances, including by restructuring 
taxation and phasing out those harmful subsidies, where they exist, to reflect their 
environmental impacts, taking fully into account the specific needs and conditions of developing 
countries and minimizing the possible adverse impacts on their development in a manner that 
protects the poor and the affected communities (Fuel subsidies) 

 

In addition, sustainable transport is indirectly related to seven other targets under the draft 

SDGs for adoption, which include targets on agricultural productivity (Target 2.3), air pollution (Target 

3.9), access to safe drinking water (Target 6.1), sustainable cities (Target 11.6), reduction of food loss 

(Target 12.3), climate change adaptation (Target 13.1) and climate change mitigation (Target 13.2) (see 

Table 2). Safe and affordable transport services and infrastructure in remote areas are an indispensable 

component to help people, especially minority groups, to access jobs, health facilities and educational 

opportunities and to ensure that crops are delivered efficiently to prevent food loss.  

Table 2: Indirect transport targets of SDGs 

Target 2.3 By 2030, double the agricultural productivity and incomes of small-scale food producers, in 
particular women, indigenous peoples, family farmers, pastoralists and fishers, including through 
secure and equal access to land, other productive resources and inputs, knowledge, financial 
services, markets and opportunities for value addition and non-farm employment (Agricultural 
productivity) 

Target 3.9 By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and 
air, water and soil pollution and contamination (Air pollution) 

Target 6.1 By 2030, achieve universal and equitable access to safe and affordable drinking water for all 
(Access to safe drinking water) 

Target 11.6 By 2030, reduce the adverse per capita environmental impact of cities, including by paying special 
attention to air quality and municipal and other waste management (Sustainable cities) 

Target 12.3 By 2030, halve per capita global food waste at the retail and consumer levels and reduce food 
losses along production and supply chains, including post-harvest losses (Food loss and waste) 

Target 13.1 Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all 
countries (Climate change adaptation) 

Target 13.2 Integrate climate change measures into national policies, strategies, and planning (Climate change 
mitigation) 
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1.3.2 Paris Agreement on Climate Change 
 
 The 2015 Paris Agreement on Climate Change set a clear target for greenhouse gas emissions by 

agreeing to "holding the increase in the global average temperature to well below 2°C above pre-

industrial levels and to pursue efforts to limit the temperature increase to 1.5°C above pre-industrial 

levels, recognising that this would significantly reduce the risks and impacts of climate change." 

Critically, the agreement asks all countries to prepare low-emission development strategies (as captured 

in nationally-determined contributions (NDCs)) by 2020 and ultimately to fully decarbonize their 

economies during this century to achieve net-zero global greenhouse gas emissions.7 

 

With transport carbon emissions still rising and travel demand expected to double in some sub-

sectors, a mere evolution of current transport policies will not be enough.  Limiting climate change to 

1.5 °C means nothing short of de-carbonising transport soon after 2050 in the most advanced regions 

(2070 in some other parts of the world),8 and thus transformational changes in thinking, policy, 

technology and investment are required. However, a transformational change in transport is not likely 

to happen purely on a basis of climate change goals, and is more likely to be driven by sustainable 

development concerns (e.g. as a co-benefit of reducing urban air pollution). For this reason, the 

transport sector could benefit from a stronger linkage between the post-2015 development agenda and 

the climate change agenda to improve the chances of translating mitigation and adaptation ambition 

into implementation.  

 

Furthermore, the Paris Agreement does not foresee substantive review and revision of NDC 

ambition levels during the 2020-2025 period, despite broad consensus that ambition levels captured in 

current NDCs are likely to fall well short of a 2°C scenario (2DS), let alone a 1.5°C scenario (1.5DS); thus, 

there is a clear danger that 2020-2025 could become a “lost period” for increasing mitigation ambition. 

In summary, if we have weak efforts pre-2020 and inadequate 2020-2025 NDCs, the transport sector is 

likely to be placed on a trajectory that makes it increasingly unlikely to achieve a 1.5DS by 2030 or 2050.    

 

 

1.4 Data needs in transport-relevant regional processes and initiatives 
 

In addition to the global processes previously described, there are several regional initiatives that 

are relevant to data collection efforts of the ADB Transport DataBank project.    

 

  

                                                           
7 http://unsdsn.org/what-we-do/climate-change/the-paris-agreement-on-climate-change/ 
8 http://www.ppmc-transport.org/global-road-map/ 
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1.4.1 Bangkok 2020 Declaration 
 

Many ADB DMCs have endorsed the Bangkok 2020 Declaration,9 a United Nations Center for 

Regional Development (UNCRD) voluntary declaration on Environmentally Sustainable Transport 

(EST). This declaration incorporates 20 goals considered to comprehensively address EST by 2020. It 

is the first regional policy declaration in Asia on EST that includes performance indicators for each 

strategic goal, intended to serve as guidelines for governments to voluntarily benchmark their 

progress towards EST.    

Nearly 105 indicators have been proposed for monitoring progress towards the goals, with 

meta-indicators including vehicle kilometres traveled per capita (at metropolitan and national levels); 

mode share of all major transport modes (at metropolitan and national levels); and fuel efficiency of 

passenger and freight fleets being key to several of the environment related indicators.  However, 

the indicator reporting is sought only voluntarily for monitoring the impact.  

A recent Bangkok 2020 Declaration evaluation review noted the high variability of transport 

data quality in Asia. Even when good data is available, the report notes that these are incomparable 

with other data collected across time or area. Establishing Asia-wide standards for basic data 

collection practices was recommended, similar to current efforts to standardize European transport 

statistics. 10  

1.4.2 Kuala Lumpur Transport Strategic Plan (2016-2025) 
The Association of Southeast Asian Nations (ASEAN)-driven Kuala Lumpur Transport Strategic 

Plan (KLTSP) 2016-2025 was adopted with a vision of “greater connectivity, efficiency, integration, safety 

and sustainability of ASEAN transport to strengthen ASEAN’s competitiveness and foster regional 

inclusive growth and development”.  The Plan proposes 30 specific goals, including one on sustainable 

transport, which is to “Formulate a regional policy framework to support sustainable transport which 

includes low carbon modes of transport, energy efficiency and user-friendly transport initiatives, 

integration of transport and land use planning.”11 A specific action to reach this goal is the development 

of the monitoring framework and harmonized approach to indicators, which proposes a tentative list of 

35 indicators to monitor energy consumption and greenhouse gas (GHG) emissions from transport.12  

                                                           
9 Bangkok 2020 Declaration signatories include Afghanistan, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, People's 

Republic of China, Indonesia, India, Japan, Republic of Korea, Lao PDR, Malaysia, Maldives, Mongolia, Myanmar, Nepal, the 

Philippines, Pakistan, Singapore, Sri Lanka, Thailand, and Viet Nam (https://www.env.go.jp/press/files/en/369.pdf).  
10 United Nations Center for Regional Development. 2015. Ninth Regional Environmentally Sustainable Transport (EST) Forum in 
Asia. http://www.uncrd.or.jp/content/documents/3385Background Paper for EST Plenary Session 4.pdf   
11 ASEAN. 2015. Kuala Lumpur Transport Strategic Plan (ASEAN Transport Strategic Plan) 2016-2025. 
http://www.asean.org/storage/2016/01/11/publication/KUALA_LUMPUR_TRANSPORT_STRATEGIC_PLAN.pdf  
12 GIZ has proposed a tentative list of indicators which needs to be reviewed and finalized with ASEAN officials 

http://www.uncrd.or.jp/content/documents/201008_Bangkok-Declaration.pdf
http://www.uncrd.or.jp/content/documents/3385Background%20Paper%20for%20EST%20Plenary%20Session%204.pdf
http://www.asean.org/storage/2016/01/11/publication/KUALA_LUMPUR_TRANSPORT_STRATEGIC_PLAN.pdf
http://www.asean.org/storage/2016/01/11/publication/KUALA_LUMPUR_TRANSPORT_STRATEGIC_PLAN.pdf
https://www.env.go.jp/press/files/en/369.pdf
http://www.asean.org/storage/2016/01/11/publication/KUALA_LUMPUR_TRANSPORT_STRATEGIC_PLAN.pdf
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2. The ADB Transport DataBank Database 
 

2.1 Transport data and indicators 
 

A master list of transport data and indicators for collection, collation and entry into the transport 

database was prepared in collaboration with ADB Project Officers, and key resource persons from 

international and national relevant organizations. The list of indicators is shown below. Data and 

indicators in bold text were considered crucial for identified as priority for data collection. 

 

Table 3: Overview of Transport Data and Indicators included in the Database 

Vehicle Stock 

● vehicle registration (number of units, total and 
new by vehicle type) 

● annual vehicle sales (units sold per year) 
● motorization rates (number of cars/ 

motorcycles/ commercial vehicles per thousand 
population) 
 

Transport Activity Indicators 

● annual vehicle kilometers (vkm/year) 
● annual passenger kilometers (pkm/year) 
● Annual ton kilometers (tkm/year) 
● annual average trip distances 

Load Factors 

● passenger load factor (person/vehicle) 
● freight load factor (ton/vehicle) 
● ridership and tonnage 

Energy and Fuels 

● fuel economy (Lge/100km, km/L) 
● total energy, fuel and electricity consumption 

by transport (ktoe/year) 

Emission Factors 

● vehicle emission factors CO2 (kgCO2/L) 
● vehicle emission factors - air pollutants (g/km 

NOx, PM10)  

Socioeconomic Data 

● total population (number of persons) 
● population (urban vs. non-urban) 
● GDP (in local currency) 
● GDP (in 2005 USD) 

Transport Infrastructure 

● Road network length (in km per surface type) 
● Rail length (urban and national rail, in km) 
● BRT length/ bike ways/ pedestrian lanes (in km) 
● Number of buses 
● Rail network length 
● Number of ports 
● Number of inland water ports 
● Number of airports  

Transport Economics 

(primarily used in the Workforce Analysis Think Piece) 

● Employment – vehicle manufacturing, sales, 
vehicle operation/ maintenance, system 
management, transport infrastructure 
construction, operation/ maintenance 

● Public transportation fares 
● Wage rates 
● Fuel prices, Average car price (local currency) 
● Motorization rate (cars/1000 persons) 

Road Safety 

● Road fatalities (persons/year) 
● Fatality rates (deaths per 10 thousand vehicles, 

deaths per 100 thousand persons) 

 

Additional transport data and policies were also collected to provide better context and 

characterization in assessing the state of the transport sector in each DMC. These data are particularly 

important in preparing the Transport Country Profiles.   
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It was also crucial to define the scope of the database to be covered within the project period. 

Table 4 lists transport data and indicators that were not included in this initial phase of developing the 

transport database, but can be included in future updates.  

 

Table 4: Transport Data and Indicators not yet included in Transport Database as of 2016 

Fleet characteristics ▪ Vehicle end-of-life and scrappage data 
▪ Disaggregation between new and used vehicle trade 

Transport Activity & 
Modal shares 

▪ Cross-border vehicle movement while in transit 
▪ Cross-border vehicle trade flows (import/ export of vehicles) 
▪ Disaggregation by trip purpose 

 
International or interregional traffic will not be included. National level data on 
transport activity based on trip purpose may be non-existent or unreliable; this can 
be a future data collection activity across DMCs 

Emission levels  ▪ Data on short-lived climate pollutants (SLCPs) such as black carbon 

Other fatalities and 
injuries 

▪ related to infrastructure development 
▪ during vehicle manufacture 
▪ Other occupational health and safety issues 

Workforce levels ▪ Informal workforce 
▪ Secondary activities such as vehicle resale, training 
Informal workforce data is difficult to assess for this first release of the database, 
although efforts will be made to see what data is available in the focus countries 
and significance will be assessed depending on the proportion of the labor force 
engaged in such activities. 

Transport infrastructure ▪ Infrastructure related to informal transport modes 

Transport policies & 
programs 

▪ Short-term or administration based programs 
▪ Unlegislated commitments 
▪ City or provincial level policies 
Non-binding policies that have limited temporal effectivities or geographic coverage 

will not be considered in scenario analyses. Overarching multivariate policy analysis 

such as “low carbon future” will not be performed for this project. 

Country level and socio- 
economic data 

▪ Detailed socio-demographic database and modelling 
▪ Impacts of transport to national or household level economies 
Socio-economic data and trends apart from those on transport workforce will be 

difficult to include in this study. Macroeconomic impacts will be kept as a qualitative 

discussion and not included in the database and model. 
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2.2 Data sources 
 

Main primary sources of the transport data collection are official statistics published by 

governments, key organizations and academe. Multiple data sources are ranked as described in Table 5 

based on the veracity of the source. Since the database will be linked to an open website to encourage 

crowd sourcing in future updating of the database, only publicly available data from various reputable 

sources are considered. Full documentation of data sources is included in the database. While 

crowdsourcing is encouraged in sustaining the database once it becomes open for use to the public, no 

crowdsourced data is included in the initial stage of populating the database.  

 

Table 5: Prioritizing Data Sources 

 

Rank  Regional National  Urban 

1 official, published, open 

sourced 
economic 

cooperations, e.g.  

CAREC, SASEC, GMS, 

ASEAN, SPC, etc.  

Government 

agencies 
city 

government 

2 published, open sourced ADB, UN, international organizations, open databases, 

academic studies 

3 unpublished, can be 

shared 
via data requests to specific organizations, agencies, city 

governments or field missions 

4 published, proprietary subscription databases: not included into the database 

 

Transport data were collected from national statistics and yearbooks, as well as from multi-country 

compendia and international data sources that were open-access. Data that come from subscription-

based or proprietary sources were not included in the database.  

To augment the limited data obtained from online sources particularly for Pacific island countries, a 

field mission was conducted in August to September 2016 in the Republic of Fiji with data sources that 

include the Ministry of Infrastructure and Transport, Fiji Roads Authority, Bureau of Statistics, 

Department of Civil Aviation, and other relevant agencies.  

 

National government agencies, particularly the statistics agencies and the transport agencies, are 

considered as major data providers. Within the context of this project, there is an inherent preference 

towards capturing official statistics, whenever appropriate and available. Moving forward, 

communicating and coordinating with the national government agencies are also essential in ensuring 

that the national government entities build an appreciation transport data collection, consolidation and 

analysis.  
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2.3 Development of the Database 
 

The database was designed to accommodate the combination of data fields scoped for the long-list 

of transport data and indicators. It uses the SQL database language and structure, with six main tables 

and seven supplementary tables within its core, listed in Table 6. 

 

Table 6: Database Tables 

Main Tables 1) Transport Activity – transport activity data and activity indicators 
2) Infrastructure – transport infrastructure data 
3) Energy and Environment – transport energy and fuel consumption 
4) Equipment – Vehicles, rolling stock, ships and vessels 
5) Safety – road safety data, e.g. road mortality rates 
6) Socio Economic – data on population, GDP, etc.  

 

Supplementary Tables 1) Location - list of geographic information data to be used for location in 
the main tables. (e.g. city/country names and regions) 

2) Transport Mode - mode of transport used in relevant main tables 
3) Transport Type - transport types used in relevant main tables (e.g. 

Passenger, Freight)  
4) Vehicle Type - type of vehicles used in relevant main tables. These are 

vehicle classifications defined by local and international agencies. A 
data point may have one or more vehicle types associated with it. 

5) Fuel Type - type of fuels used in relevant main tables. 
6) Tags - Contains tags which may be linked to a data point. These can be 

used for miscellaneous information, categorization etc. 
7) Indicators - These will contain all indicators that will be used in the 

database along with descriptions of each indicators and other related 
information. The six (6) main tables will use this table as the reference 
for the indicator list. 

 

Transport data from national statistics are transferred into uniform, country-level spreadsheet 

templates. These were also checked against international, open-access data sets. Basic data quality 

checks included clarification of vehicle definitions, proper accounting of units of measure and 

conversion factors, proper citation of references, temporal consistency the time series input data, as 

well as special attention to emission-sensitive data (e.g. freight vehicles travel activity).  Checked data 

are then used as historical input data in the country transport model and included in the database.  
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2.4 Challenges and issues in quality of transport data 
 

Overall, the data collection and collation exercises were proven to be useful in the consolidation of 

transport data for many of the desired parameters, however several main issues were encountered. As 

mentioned, focus was given to collecting, checking, and encoding data from accessible and unrestricted 

sources, particularly those coming from official sources. Some of the indicators are inherently based on 

other types of sources such as academic studies and open datasets from other types of organizations 

(e.g. fuel efficiencies, vehicle sales), but official sources were also checked for the availability of such 

data. The main observations are as follows: 

 

2.4.1 Varying definitions and categories  
 

Each country would normally employ locally-determined and appropriate definitions and 

categories for statistics, based on the country’s own context and needs. Although this is a practical 

approach for ensuring that the statistics are generated to address specific local concerns, the variation 

in definitions, and categories would also result in complexities when aggregated analyses are done. 

These are particularly evident in the vehicle categories that are employed by the countries. To provide 

an example, Table 7 below shows vehicle type definitions employed by the Philippines and Indonesia: 

 

Table 7: Examples of Varying Vehicle Type Definitions  

 Indonesia Philippines 

Cars Passenger Cars are motor vehicles 
which have eight seats for at most 
eight passengers, included the driver 
or no than 3,500 -kilogram weight. 

Passenger cars with gross weight of up to 
1,600 kg (light), 1,601 to 2,300 kg 
(medium), more than 2,300 kg (heavy) 

Buses Buses are passenger cars which have 
seats for more than eight 
passengers, included the driver or 
that weighs than 3,500 -kilogram 
weight. 

Buses and coaches whose passenger 
capacity ranges from eighteen and above. 

Trucks Trucks are motor vehicles to carry 
goods. 
 

Types of trucks such as stake, platform, 
pick-up, trucks for gravel and sand, and 
others of the same configuration, including 
van and tanker types, provided that the 
gross vehicle weight exceed 4,500 kg. 

 

There are also cases wherein general definitions of the main indicators may not necessarily be 

consistent among countries. For example, vehicle registration data normally accounts for active vehicles 

that are registered. However, in some instances, registration data may refer to cumulative registrations 

from a specific date. For example, interactions with the Cambodian Ministry of Public Works and 

Transport reveal that the official national statistics would include all vehicles registered from 1990 to the 

current year.  
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  Available sub-categories for many of the indicators also vary. For example, in terms of 

transportation activity, categories depicting the nature of spatial movement are normally limited (e.g. 

domestic or national, transit, international, cabotage) in the available statistics. For the equipment 

statistics, some countries would provide details in terms of sub-categories (e.g. in terms of fuel type, 

engine capacities), but only a handful of countries would provide such data that is readily accessible.  

The succeeding Figure 2 shows the categorization provided by Malaysia for its vehicle fleet. 

 

  Figure 2: Road Vehicle Categories reported by Malaysia 

 

 Passenger 
o Motorcycle 
o Motorcar 
o Bus 

 Stage 
 Express 
 Mini 
 School 
 Employees 
 Tourist 
 Chartered 

 
o Taxi 
o Hire and Drive Car 

 

 Goods vehicle  
o <2,500 kg 

 Van 
 Rigid Lorry 
 Rigid Tanker Lorry 
 Others 

 
o >2,500 kg 

 Van 
 Rigid lorry 
 Rigid tanker lorry 
 Tipper/dumper 
 Prime motor 
 Semi trailer 
 Trailer 
 Container prime mover 

 Others 
Sources: Philippines – LTO MIS. No date. Guidelines on Motor Vehicle Registration;  

Indonesia- Badan Pusat Statistik. 2015. 2015 Statistik Transportasi Darat. 
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There are also instances where there were significant changes in the country-level 

definitions/categories that led to seemingly erratic movements in the data. For example, in Bangladesh, 

the number of vehicle types increased to 20 from 10 between 2010 and 2011. There were also instances 

where unresolved inconsistencies in the data were observed, such as in Nepal, where the data for 

‘pickup’ drops to zero in 2004 from 478 in 2003, and rises to 36 and 736 the next two years.  In Fiji, the 

total kilometres of road (sealed and unsealed) is recorded as 11,115 (2013-15) but decreasing to 7,525 

(2016), number of bridges as 936 (2013-15) increasing to 1,251 (2016) and jetties rising from 15 (2013) 

to 47 (2014-16).  Personnel from the Fiji Ministry of Infrastructure and Transport (MoIT) Transport 

Planning Unit (TPU) were unable to explain these differences and indicated that it would probably be 

most likely to changes in what is counted (e.g. some rural access roads could have been excluded, 

accounting for drop in kilometres of roads).  Another general observation throughout the different sub-

regions would be the lack of readily available definitions for many of the indicators. 

 

2.4.2 Lack of data 
 

Many of the developing countries in Asia report limited indicators for transportation. The most 

common denominators are vehicle registration data, basic infrastructure, and basic transport activity 

data (e.g. passengers carried, tons carried for different modes). The reporting of energy, environment 

and more detailed safety data can be improved.  

 

There were also cases wherein the governments would not have access to significant chunks of data for 

specific indicators. For example, the Fiji Road Authority FRA does not hold data on all roads, jetties or 

bridges, only those that they are responsible for.  There is over 4,000km of ‘cane access roads’ that are 

the responsibility of Fiji Sugar Corporation (FSC), some 1,000km of logging roads and “large amounts” of 

private road who FRA do not know who is responsible for.  Fiji Government is considering transferring 

responsibility for roads, bridges and other structures currently the responsibility of FSC to FRA. This was 

also observed in South Asian countries, particularly in cases where the governments do not have 

primary control over transportation services (e.g. in terms of maritime transport). 

In addition to these circumstances, capacity (in terms of actual man power and skills) of governments in 

terms of collecting, collating and reporting transport data may be limited. The interactions with relevant 

stakeholders in the Pacific highlighted the need for on-going training for all government data custodians 

in data collection, analysis and storage, particularly in Excel as this is most useful platform for data 

handling and storage given current data storage and analysis requirements. 

There are also specific data that have proven to be difficult to collect, particularly specific data on non-

motorized transport, and local types of vehicles. City-level official data, for those which are available, are 

normally available as point data (as these have primarily been sourced from studies).  
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2.4.3 Non-digital formats of available data 

 

The availability of accessible data is crucial in enabling participation of different stakeholders in 

terms of data utilization and analysis. It was observed that there are a lot of country level data that are 

in formats that are not readily accessible. For example, detailed road vehicle registration data for the 

Philippines can only be accessed readily in the main office of the Land Transportation Office, but are in 

hard copies. The office is not allowed to share the digital files readily, and high level requests are needed 

to access these. There are also statistical yearbooks that are in such similar formats, which makes it very 

difficult to search, harvest and transfer data to the required templates.  

 

2.4.4 Conflicting data sets for the same indicator 

 

Sources generated by the main statistical agencies are the primary options for acquiring the 

needed data for the exercise, however, there are instances that the data reported by the statistics 

agencies are not necessarily consistent with the data from the other relevant national agencies. For 

example, in the Peoples’ Republic of China (PRC), the passenger traffic and freight volume data of Urban 

Data from PRC City Statistical Yearbook do not match with National Data from PRC Transportation & 

Communications Yearbook. In Indonesia, for example, the vehicle numbers provided by Indonesia’s 

Badan Pusat Statistik (BPS) may reflect accumulated vehicle statistics, as if these are compared with the 

data which reflects the number of vehicles which are applied for vehicle registration based on taxes (e.g. 

from the Dispensa Provinsi DKI Jakarta). Table 8 below shows such a difference based on the data for 

DKI Jakarta for 2009 (Hirota, no date).  

 

Table 8: Vehicle Numbers - Jakarta 

 BPS Data SAMSAT 

Passenger vehicle 2,031,943 1,120,122 

Truck 538,731 245,935 

Bus 308,528 31,633 

Motorcycle 6,765,723 2,468,691 

Total 9,647,925 3,836,381 
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3. The ADB Transport DataBank Model 
 

3.1 General description 
 

The Transport DataBank model structure has been designed to make best use of existing open-

source data and to make an allowance for missing data. It also makes use of existing relationships 

developed between travel demand and socio-economic variables, since it was unlikely that the data 

collected within the transport data-base would be long-enough in time, or present across all ranges of 

development stages to develop new relationships.  

After extensive research into alternative travel demand/energy models already developed 

elsewhere, different approaches were adopted for forecasting passenger travel and freight travel. The 

former is based on the International Council on Clean Transportation (ICCT) Roadmap Model (RM)13 and 

the latter on the International Transport Forum (ITF) model in its Transport Outlook 2015.14 These two 

approaches are described in section 3.2. These approaches only cover motorized modes; other specific 

approaches were adopted to model non-motorized modes. 

A user can download the model with a specified country’s data set and a default forecast scenario 

known as the ‘Benchmark’ scenario, the user is also provided with the ability to create their own 

alternative forecast scenarios. These scenarios are discussed in section Error! Reference source not 

found., while a more detailed description can be found in a technical document “Scenario Model 

Description” available at the Transport DataBank website. 

The model has been built within an Excel spreadsheet framework which should enable the model to 

be useable and can be customized by the widest community of users. It allows for two processes.  

In the first process, existing data from 2000 to 2012 is fed in for a specific country and a base or 

‘Benchmark’ forecast scenario from 2013 to 2050 is produced automatically. This scenario produces 

estimates of travel quantities, as well as energy use, emissions and road fatalities on a year by year basis 

and the results are summarized in 5-yearly steps within a ‘Results’ worksheet.  In the second process, 

the user can specify, using a ‘Policy input’ sheet, an alternative forecast scenario based on policies 

individually, collected into groups or simply mechanistic assumptions of modal changes. The 

spreadsheet then forecasts the implications of this alternative scenario in terms of transport demand, 

emissions and fatalities. The same outputs for the Benchmark scenario are summarised in the ‘Results’ 

sheet, alongside the Benchmark forecast results. Several plots are automatically produced in the same 

spreadsheet showing changes in travel, energy, CO2 and emissions over time. 

The processes are summarised in Figure 3, which visualises the relationships between the two parts 

of the transport model alongside the nature of the impacts and outcomes. 

                                                           
13 ICCT, 2011. Global Transportation Roadmap Model. http://www.theicct.org/global-transportation-roadmap-model  
14 OECD/ITF, 2015. ITF Transport Outlook. http://www.oecd.org/environment/itf-transport-outlook-2015-9789282107782-
en.htm  

http://www.theicct.org/global-transportation-roadmap-model
http://www.oecd.org/environment/itf-transport-outlook-2015-9789282107782-en.htm
http://www.oecd.org/environment/itf-transport-outlook-2015-9789282107782-en.htm
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Figure 3: Summary of the processes within the Transport Model 

 

 

 

3.2 Building the model 
 

The model has been developed after a literature search of existing climate and travel models, 

developed at a country/regional level.  The current design is to have one Excel workbook file per 

country, containing all transport modes. A user will be able to download all the sheets of one Excel file 

required to model a given country.  The data within the model for a given country, alongside the 

baseline data, represent societal and transport variables for that country over the period 2000 to 

2012.Data were collected for the transport database and the transport model has been used to provide 

information for data items not directly available from published sources.   
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Table 9 lists the modes used in forecasting of passenger and freight transport values. 
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Table 9: List of Modes used in Model Forecasting  

 
Passenger transport 1) Passenger car 

2) Bus 
3) Minibus 
4) Bus Rapid Transit (BRT) 
5) Motorised 3-wheeled vehicles 
6) Motorcycles 
7) Pedicabs (non-motorised 3-wheeled vehicles) 
8) Bike 
9) Rail 
10) Water (waterways and maritime) 
11) Air (domestic and international) 

Freight transport 1) Light Goods Vehicles (LGVs) 
2) Medium Freight Transport (MFT) 
3) Heavy Freight Transport (HFT) 
4) Rail 
5) Water 
6) Air  

 
 

Mode types specifically found in a country were allocated to one of the modes listed above; for 

example, jeepneys in the Philippines were allocated to the ‘Minibus’ category. In the case of road 

freight, most countries did not have data on all 3 types of goods vehicle so, in these cases, the MFT class 

was used for any combination of goods vehicle classes available. 

 

For some countries, it was not possible to obtain data for every required variable, for every year, so 

the spreadsheet model was used to synthesize data values where these were not available for a given 

data variate/year. These synthesized values were then uploaded to the transport data base. 

 

In general, travel activity in the historic period (2000 – 2012) for Road passenger and freight 

transport by mode is estimated as the product of: 

All four variables in the above equation are important within different aspects in the modelling of 

travel demand, energy consumption and emissions so that estimates of all four quantities were required 

for every year in the model. In forecasting the future, the relationship works from travel activity (in 

terms of passenger-km or ton-km) which is then disaggregated into stock, distance, and load factors. 

 

For all countries, it was not possible to obtain national data on all four of these variables. In most 

cases, vehicle stock data were available sporadically over the years but consistent, reliable data on 

distance per vehicle and load factors were not available, even for a single year. Where estimates for a 

country were available for these quantities, they tended to be based on one-off surveys hosted for 

Pass-kms or ton-kms per year by mode =   
Vehicle stock * Distance per vehicle per year * Load factor (persons per vehicle or tons per vehicle)      (1) 

 



 
 

25 

differing reasons and, as such, may not be representative of the country as whole.  If local values were 

unavailable, default values were used based upon previous work in south-east Asia or other models. 

 

In some countries, alternative estimates of transport activity could be obtained by: 

 

 
This was especially useful for Rail, Water and Air travel. For non-road–based modes, the modelling 

only required total passenger and ton-kms per year, since the fuel consumption and emissions estimates 

were undertaken on a per pass-km and per ton-km basis, whereas for road-modes they were 

undertaken on a per vehicle km basis. 

 

Where independent estimates of transport activity for a mode were available from national sources, 

then these were used to adjust the default values of vehicle kms per year and/or load factors, so that 

the relationship in Equation 1 held.  For most countries and modes, it was possible to obtain or estimate 

the four variables for all modes, but the estimation of Heavy Freight Transport (HFT) or general road 

freight transport activity proved the most difficult to reconcile with national sources. Very few countries 

provide the full disaggregation of all road freight modes into the 3 available classes. Where only one 

category of ‘trucks’ were available they were classified as MFT and the default load factors adjusted 

accordingly. 

 

Vehicle stock data, obtained for road transport, was the most readily available data item but in 

many countries a full time-series was not obtainable, the ‘missing years’ were estimated using either 

linear interpolation or extrapolation using GDP data. 

 

Much of the required fuel consumption, energy and emission parameters required by the model 

were based on default values, as reliable local data were not comprehensive enough to be useful (but 

often proved useful as validation points). 

 

The relationships used to translate changing societal and transport variables into forecasts of 

transport activity, in terms of pass-kms and ton-kms, although derived from other existing models, have 

been subject to some adjustment. As comparisons of model predictions for the historic data with 

‘observed’ data have become available during the study, some of the parameters have been adjusted so 

that the models provide an improved back-prediction over the past 10-12 years. 

  

Pass-kms or ton-kms per year by mode =  Passengers carried or Tons Lifted * trip length       (2) 
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3.3 Model scope and limitations 
 

The scope of the model has been defined by both the project specification and the quality of data 

available from the DMCs in Asia. The model has been designed to forecast changes in transport activity 

and stock, emissions and fatalities up to 2050 at a country level. Whilst the specification required results 

at a 5-year time-interval, results are available on a yearly interval. These changes are disaggregated over 

several different categories, allowing the impact of changes or policies to be traced through the model. 

The model itself has been designed to make best use of existing official data sources and open-source 

material, all of which will be freely available for use by the public at the end of the project. Because of 

this last requirement, the model has been developed within a widely-available Excel spreadsheet 

format. 

It has also been designed in such a way, that it will be possible develop the model further, either to 

add more detail or to make use of additional data. This has influenced the structure of the model and its 

implementation in Excel. The handling of policies, has been based on the Avoid-Shift-Improve-Fuel 

efficiency (ASIF) concept and the inputs of policies has been very flexible, allowing for individual policy 

inputs as well as more mechanistic input of modal changes. As part of the project specification, the 

development of alternative scenarios to assess the impact of low-carbon targets for all countries has 

been implemented using simplified policy clusters. 

The form of data available in the DMCs and the form of data used in the modelling does set 

limitations to this type of model. It has not been possible to obtain comprehensive data for transport 

inputs in all countries as the model developed. More sophisticated models, with a more detailed 

feedback mechanism (e.g. congestion effects, and consumer vehicle-choice models) would be more 

reliant on default data values, and so have not been implemented in this version, although in the case of 

these two mechanisms, passive provision has been made for the inclusion of relevant mechanisms. The 

requirement to focus on open-source data means that it has not been possible to use proprietary data-

sets or model relationships in the development of the model (and the database), which in turn means 

that we are more limited in the types of relationships that we can develop, or existing relationships that 

we can re-calibrate. 

The modelling of the ownership and use of non-motorised modes posed a challenge as no data on a 

national level has been found for these modes. Models of ownership (where applicable) and use are 

derived from simple assumptions based on reviews of individual, usually city-based surveys, such as by 

Oke et al (2015), UC Davis, and the ADB Sustainable Partnership project. 

The forecasting of public transport sub-modes was also limited by data availability and knowledge of 

travel behavior, while the impact of High-speed rail (HS Rail) is allowed for the estimate of travel has to 

be input exogenously and its impact on competing high carbon modes modelled.  

The situation with Bus-Rapid Transit (BRT) is even less certain.   While comprehensive historic data 

for BRT use is rare (apart from data from the People’s Republic of China), the model does track the 

impact on the Benchmark assumptions on BRT use and the impact of BRT-led policies on travel demand 
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including by BRT. The modelling of the full impact of BRT on other modes is limited in the current 

version in that it only covers the impact on car travel of the introduction of BRT. The impacts on other 

modes such as other bus travel and non-motorised modes has not been modelled because this would 

require quite a complex organization of impact calculations since some of the modes affected are lower 

users carbon than BRT and some are probably higher users (other buses). 

 

3.4 Model structure 
 

So far, the description of the Transport Model has focused on how the model was built, including 

the scope and limitations of its present form. This sub-section concentrates on giving a brief description 

of the structure of the Transport model, especially when producing forecasts. 

 

3.4.1 Brief model description 

 
The model essentially has three parts: 

1. The description of the historic transport activity, emissions and fatalities for the historic period 

2000 to 2012 

2. The production of a ‘Benchmark’ forecast scenario up to 2050 assuming business-as-usual 

scenario, pivoting off the 2012 transport data 

3. The forecasting of alternative forecast scenarios – the best available technologies and policies 

leading towards a 2°C scenario (called the Progressive Scenario) and a 1.5 °C scenario pivoting 

off the Benchmark forecasts.  

 The forecasting of the Benchmark scenario is an amalgam of the approaches from the following 
models: 

1. The ‘Sustainable Transport Evaluation with Policy, for the Association of Southeast Asian 

Nations’ (STEP-ASEAN) model, previously developed by the study team for the Institute for 

Transport Policies Studies, Japan  

2. The ‘Global Transportation Roadmap’ model, by the International Council on Clean 

Transportation (ICCT) (ROADMAP 1.0, 2012) 

3. The ‘Mobility Model’ (MoMo), by the International Energy Agency (2009) 

4. The ‘Sustainable Fuel Partnership’ model, developed by the ADB 

5. The ‘International Transport Forum’ (ITF) model, (OECD/ITF, 2015) 
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 Motorised land passenger travel is forecast using a relationship derived from the ICCT Road map 1.0 
model (ICCT, 2012). This model has the following form: 

Total land passenger travel activity, measured in passenger–kilometres (PKM) is forecast using a 

Gompertz relationship of the form: 

 𝑇 = 𝑈𝐵𝐿 ∗  𝑒𝐼𝑃∗𝑒𝐺𝐷𝑃∗𝑆𝐸𝑃
 (3) 

Where: 

 
T = the transportation parameter (e.g., per capita travel in pass-kms/year), 
GDP = the Gross Domestic Product per capita of the country measured in $USD (measured in 

Purchasing Power Parity (PPP) units). 
SEP = an intermediate socioeconomic parameter which adjusts the GDP measure, to take 

account of fuel prices. (In our formulation this impact is not quite the same has that used 
in the original ICCT model – see technical report for more details) 

               

    

 

 In contrast, all freight traffic activity is in the form of a constant elasticity model and the relationship 
used in the model to forecast freight demand takes the form of: 

 𝐹𝑦 =  𝐹𝑦−1× (
𝐺𝐷𝑃𝑦

𝐺𝐷𝑃𝑦−1
)

𝐸

 (4) 

Where: 
𝐹𝑦 = Freight demand (billion ton kms) in year y 

𝐹𝑦−1 = Freight demand (billion ton kms) in year y-1 

𝐺𝐷𝑃𝑦 = Gross Domestic Product (GDP) (2010 PPP USD) in year y 

𝐺𝐷𝑃𝑦−1 = Gross Domestic Product (GDP) (2010 PPP USD) in year y-1 

𝐸 = Elasticity parameter. For land freight this value varies with GDP per capita but for Air 
and Water it is assumed a constant. Non road passenger travel activity is forecast in a 
similar fashion with a constant value of ‘E’ set at 1.0. 
 

 

 The flowcharts for the passenger car travel forecasting, ‘other road vehicles’, rail and freight under 
the Benchmark scenario are shown in Figure 4, Figure 5 and Figure 6 respectively. 
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Figure 4: Car Travel Forecasting under the Benchmark Scenario 

 

 

Figure 5: Forecasting of other Land Travel Vehicles for the Benchmark Scenario 
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Figure 6: Freight Forecasting for the Benchmark Scenario 

 

 

The ‘alternative’ forecasts pivot off the Benchmark forecasts and all policy measure impacts, for a 

given year, are relative to the Benchmark forecast for that year. Figure 7 illustrates the framework for 

forecasting the alternative scenarios, based on policies by impact and uptake.   

Figure 7: Relating Avoid-Shift-Improve Strategies to Emissions 
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The role of policies, either singularly, as grouped strategies or simply as deterministic switches of 

travel, between modes are related to transport, and emissions using the Activity, Structure, Intensity, 

Emission Factor (ASIF) philosophy. The input of policies in an ASIF model framework is done by 

considering Avoid-Shift-Improve (ASI) strategies, impacting on one variable in the model (Figure 8), for 

example, subsidized bus fares, BRT systems, increasing bus frequencies, etc. These policies can be 

added, but as a series of related measures or ’policy clusters’, alternatively as aggregate measures such 

as ‘public transport improvements’.  

Figure 8: How Avoid-Shift-Improve Strategies Impact different aspects of the Transport Model 

 

 

 

The model inputs such policies on a ‘Policy Input’ sheet.  Each row of the worksheet contains an 

avoid-shift-improve measure or impact for which there are respective columns for, uptake rates, 

maximum mitigation potential and overall effectiveness of the measures, for urban and non-urban 

areas. The STEP-ASEAN and the ADB Sustainable Fuel Partnership models serve as a guide to which 

policy measures could be highlighted. It should be noted, that while the Transport DataBank model has 

been designed to provide the user with a wide flexibility, in terms of adding individual policies, the 

development of specific scenarios for the ADB including meeting low-carbon targets of 1.5°C and 

‘challenging but achievable’ targets have meant the input policies have been aggregated into general 

policy areas. The underlying policies that these are based on are mostly for road vehicles. These also 

include some rail and air, and could include shipping, maritime and inland water transport measures, as 

suggested by the data collection consultants from the Pacific region. Such measures include: 
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 Improve measures covering different powertrain technologies 

 De-carbonisation of gasoline/diesel, with consideration to various biofuel blends and availability 
of these at the regional level   

 Electrification, shares of electric vehicles/plug-ins 

 Measures to shift from private to public passenger transport or shifting freight from roads to rail 

 Reducing the need for travel such as teleworking/teleconferencing, carpooling or local sourcing 
of goods 
 

These policies/strategies impact different parts of the transport model and so influence the levels of 

energy use and emissions. 

 

3.4.2 Output indicators 

 

The Transport Model provides a range of model indicators across several fields of interest. While 

year by year forecasts are available by mode, the most important results are copied across to a Results 

worksheet. The following output indicators are those currently available (Table 10): 

Table 10: Output Indicators Available from the Scenario Modeling  

Fleet characteristics ▪ Vehicle stock projections 

▪ Vehicle fleet structure projections 

Transport activity & modal 

shares 

▪ Passenger travel activity projections 

▪ Freight activity projections 

▪ Mode share projections 

Energy and fuel use ▪ Transport related energy and fuel use projections 

▪ Alternative fuels and vehicles 

Emissions  ▪ CO2 forecasts 

▪ Air pollution emission forecasts 

Road safety ▪ Projection of road fatalities  

Transport policies ▪ Impacts of Avoid/ Shift/ Improve strategies 

Socio-economic   ▪ GDP 

▪ Population 

 

The following disaggregations of output indicators are available, although not all indicators are 

disaggregated across all categories. 

1. Trip mode - the range of important modes varies with the DMC, but the table format is the 

same for all countries. 

2. Urban-rural split - this enables urban transport policies to be better focused. This potentially 

increases the size of the required data-set, but does mean that policies chosen are focused on 

areas where they will have impacts, and the impact of policies can be estimated with more 
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confidence. These considerations mean that the model for some countries will have this split, 

where others will have blank cells (non-urban will carry the national totals). It will also allow for 

the potential expansion of the scenario modeling to include the impact of urban congestion on 

transport and emissions. 

3. Fuel technology and fuel type - allows the detailed consideration of how changes within and 

between vehicle technologies affect the emission outputs, as well as potential life-cycle costs. It 

should be noted, that bio-fuels are not treated as separate fuels but as variations on standard 

fuel types (gasoline and diesel).  

 

3.4.3 Assumptions 

 

As with all transport models, the Transport DataBank Model is underpinned by a number of 

assumptions which provide a framework for the modelling. These are a combination of explicit and 

implicit assumptions and are outlined below:  

1. That the data collected in the transport database are the most relevant for modelling a 

transport demand and energy/emission outputs, at a country level. The model provides 

forecasts at a country level and is dependent on the type and quality of data collected at that 

level. 

2. The main determinants of transport demand are population, income level of the country (as 

measured by GDP in PPP units), percentage living in urban areas and fuel prices.  

3. These relationships also imply that countries with a lower GDP per capita now, will tend to 

follow the same path with regards to travel, as those now more-developed countries did. This is 

not to say they will follow the exact same path in absolute terms, because the model does take 

account of the current transport situation in each country, but that the changes in the socio-

economic variables have the same impact at the same level of development. The same 

assumption also assumes that the transport relationships will hold over the next 35 years, in the 

absence of major policy changes.    

4. It has been assumed that these variables are provided exogenously, that is any policy 

interventions proposed in the scenarios do not significantly impact on the GDP or population of 

percentage in urban areas (or fuel prices). If one believed that such feedback effects were 

important (and could be measured!) then a much more complex, equilibrium, model would 

need to be specified, which would also have a less transparent aspect for the user. 

5. That the relationships drawn from other transport models, normally developed for world 

regional scenarios, are relevant at a country level, and relevant to all countries including those 

very populous one or even a single Pacific island. Some adjustments have been made to the 

relationships to best match the model with recent historic trends, but some of the assumptions 

relating travel to societal variables are likely to differ where the geographical makeup of a 

country is very different from the countries/regions that were used to form the original 

relationships (such as those in the ICCT relationships).   
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6. The forecasts of future travel, based on the Benchmark assumptions, or any other scenario, 

assume that it will be possible to actually travel the forecast passenger/ton-kilometres in a 

reasonable time.  To do this, it is implicit that infrastructure improvements need to be made, 

even within the Benchmark scenario, to the extent that congestion is no greater than that 

experienced in more developed countries at the same level of development. This may well be 

possible for inter-urban travel where improved highways and, perhaps, rail infrastructure are 

possible, but in many Asian cities urban congestion is already worse than that experienced by 

cities in Europe and North America at the same stage of development and the scope for 

widespread improvements in the highway infrastructure within urban areas may well be limited. 

The implications this has for daily travel times is an indicator of how likely residents are to be 

willing and/or able to cope with such forecast levels of congestion, as GDP per head rises. Whilst 

the model does not yet have an urban congestion module to adjust, urban travel (especially 

passenger travel), in the light of decreasing speeds, it does provide a breakdown of urban and 

non-urban travel, and provides a measure of average travel time for travel in urban areas, based 

on input estimates of current travel speeds (row 23 of the ‘Results’ tab). These are based on 

user input speeds by mode, in the ‘Parameters ‘tab, rows 241-247 (the default values refer to 

Bangkok - 2006). Such measures can provide the starting point for urban congestion-relation 

feedback within the model. 

 

3.5 Scenarios for the future 
 

3.5.1 “Benchmark” scenario 
 

It is normal in a forecasting model to provide a base scenario with which to compare other, 

alternative, scenarios. This is often named ‘Business As Usual’ (BAU), ‘Do Nothing’ or ‘Do-Minimum’, 

depending on precisely what assumptions have been made in building the scenario of the future.  

It would be unrealistic to forecast a state where there is expected to be change, but the issue is how 

many of the policies that national governments are committed to, or stated they aim to, implement 

should be included in such a scenario. Because the scenario would be implemented across all the 

countries it was decided that no individual policies would be included in the Benchmark scenario but 

‘unavoidable’ changes would be implemented across all counties. This is why the term ‘Benchmark’ was 

chosen. It also has the advantage that any alternative policy could include all those policies that 

governments have stated they will implement as well as other they may implement.  

The exogenous forecasts of population are derived from the UN population forecasts up to 2050. 

The GDP forecasts up to 2050 have been built up using a variety of sources. Using WEO forecasts to 

2020, ADB forecasts to 2030, and then using PWC forecasts for a number of countries up to 2050. For 

countries not forecasted by PWC, a growth rate of 50% of that assumed from 2020- 2030 was assumed. 
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The changes from the existing conditions that were assumed can be divided into three classes: 

1.) structural changes, 2.) technological changes, and 3.) behavioral changes. 

1. Structural changes – The model anticipates a range of structural changes to happen between 

now and 2050 in the Benchmark scenario in the modelled countries, namely: 

a. the level of urbanization; 

b. the shares of the different transport modes on total passenger and freight transport 

demand. 

The level of urbanization increases from around 40% (depending on each individual country’s 

level of urbanization) to around 70% (based on the United Nations Department of Economic and 

Social Affairs (UNDESA) population prospects)15.  This effects various other variables in the 

model, since for instance, annual mileages of passenger cars driven in an urban environment are 

lower than those of passenger cars mainly driven in a non-urban environment. Similarly, the 

distribution of ton-kilometers of different road freight modes (such as light commercial vehicles 

[LCVs], medium freight trucks [MFTs] and heavy freight trucks [HFTs]) varies between urban and 

non-urban areas. Also, some of the policies which are introduced in the alternative scenarios 

only apply to urban (e.g. modal shift of passenger travel from passenger cars to urban public 

transport) or non-urban areas (e.g. modal shift of domestic air travel to high speed rail). 

The shares of different transport modes on total passenger and freight travel change as 

functions of GDP per capita (passenger transport) or GDP and GDP per capita (freight transport). 

For instance, in case of passenger travel, the share of passenger travel using motorcycles grows 

until the personal income threshold of USD 22,700 is reached (based on the ICCT Roadmap 

model)16. Once this threshold is exceeded, the share of passenger travel using motorcycles 

declines. Similarly, in case of freight transport, the growth of road freight activity is based on the 

growth of GDP, whilst the elasticity linking both entities declines with increasing GDP per capita. 

On the other side, the share of rail freight increases with GDP per capita. Consequently, the 

shares of road and rail freight on total land transport change with increasing GDP and GDP per 

capita over time.  

2. Technological changes – Technological progress is not assumed to be on hold in the Benchmark 

scenario. Technology continues to improve at rates seen in the historic past. The main changes 

are taking place: 

a. in the field of energy efficiency improvements; 

b. in the composition of new vehicle sales by powertrain technology. 

Energy efficiency (i.e. fuel economy in case of road vehicles) improves at between 0.5% (heavy 

duty vehicles) to 1% per annum (light duty vehicles) for all road vehicle modes and powertrains 

except plug-in vehicles, such as battery electric cars and plug-in hybrids, which see an annual 

fuel economy improvement rate of only 0.3% in the Benchmark scenario. This well reflects 

                                                           
15 UN Economic and Social Affairs. 2015. World Population Prospects.  
https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf  
16 ICCT, 2011. Global Transportation Roadmap Model. http://www.theicct.org/global-transportation-roadmap-model  

https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf
http://www.theicct.org/global-transportation-roadmap-model
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historic average fuel economy improvement in the absence of dedicated policies (e.g. in the 

heavy freight vehicle sector, which is largely unregulated). 

Hybrid vehicles continue to account for increased sales volumes, and reach shares of 10% (LCVs) 

to 30% (passenger cars) on new vehicle sales by 2050 also in the Benchmark scenario. New 

powertrain technologies other than hybrid vehicles are not projected to gain significant market 

shares by 2050 in the Benchmark scenario. The new vehicle sales shares of alternative-fueled 

cars such as CNG and LPG vehicles are assumed to stay constant at 2012 levels. Gasoline-fueled 

MFTs and HFTs are phased out.  

For non-road modes, annual fuel efficiency improvement is assumed to account for 0.5% per 

year. Rail is assumed to be entirely electrified by 2050. 

The blend-shares of low carbon fuels such as biofuels in conventional petroleum fuels are 

assumed to stay at 2012 levels. The carbon footprint of electricity is reduced over time 

according to the business as usual scenario results. 

3. Behavioral changes – Behavioral changes are mainly assumed to take place in the way vehicles 

are used. With respect to the model, these changes are translated into changing annual vehicles 

usage (kilometers driven per vehicle per year, often called ‘mileage’). The distance driven per 

vehicle per year can be exogenously increased (in case of low historic annual usage, especially in 

case of road freight vehicles) or endogenously reduced (e.g. through an increasing ratio of fuel 

prices versus income over time).  

 

3.5.2 Alternative scenarios 

 

The alternative scenarios within this modelling approach are based on the ‘Avoid-Shift-Improve’ 

framework (Figure 9). Based on this concept, future travel demand can be avoided, shifted to more 

efficient modes or met using more efficient transport technologies and less carbon and pollutant 

emitting fuels. The current model framework allows for all the strategies to be applied on an urban and 

non-urban area level. 
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Figure 9: Avoid-Shift-Improve Concept to Reduce Energy Use and Emissions in the Transport Sector 

 

 

Two alternative scenarios have been tested and evaluated: 

1. a backcasting - 1.5°C scenario; 

2. a forecasting ‘Best available technologies and policies leading to 2°C’ scenario – ‘Progressive 

Scenario’ 

Backcasting scenarios are used to investigate how a certain energy or emission reduction target can 

be achieved using various policy levers of a simulation tool. In this case, the target is to achieve per 

capita CO2 emissions from the transport sector, which are in line with a carbon emissions scenario 

having at least a 50% chance to lead to a global temperature increase not higher than 1.5 degree Celsius 

by 2100.  

Forecasting scenarios are used to estimate the impact of the application of policies and measures to 

reduce transport related GHG and pollutants emissions on transport energy use, emissions and costs.  

It should be noted that the general principles of the two scenarios described below are subject to 

change and in the current version they have been modified so that the policies adopted in countries that 

currently (2010) have low carbon totals per capita (<1.0 tons per year) are adopted with less rigour than 

those for countries which have currently higher carbon usage (>1.0tons per year in 2010).  This approach 

was adopted because it was felt more equitable for countries with currently low carbon use that they 

should not be subject to the full impact of policies designed for the higher carbon using countries. 
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3.5.2.1  Backcasting – 1.5°C Scenario 

 

The following section is intended to provide a brief overview of the main policies and measure 

applied to the transport sectors of the investigated countries within the two alternative scenarios. A 

comprehensive overview of all policy levers and measure available in the model is provided in section 

3.6. 

To stabilize global temperature increase at 1.5°C above pre-industrial levels by 2100, global energy 

related carbon emissions are needed to fall to zero somewhere between 2045 and 2060.17 The 

Emissions Gap Report recently published by the United Nations Environment Program suggests global 

greenhouse gas emissions to be in the range of 4 Gt to 14 Gt of CO2 equivalents by 2050, with the 

median being around 8 GtCO2e, to achieve a 1.5°C scenario. A study carried out by the Partnership on 

Sustainable Low-carbon Transport (SLoCaT) concludes that global annual tank-to-wheel (TTW) CO2 

emissions from the land transport sector should not exceed 2 Gt by 2050.18 Assuming equal transport 

emissions per capita and a global population of around 9.5 billion people, this translates into a land 

transport TTW emission target of about 0.21 t CO2 per capita per year by 2050.  

For this modelling exercise, a per capita emission target for the transport sector of 0.4 tCO2 per year 

is assumed to be in-line with a 1.5°C scenario, based on the assumption that the power as well as the 

residential sector would need to be fully decarbonized by that time, and that the remaining annual 

emissions of 8 GtCO2e would be distributed equally between the industry and the transport sector. 

Since countries have very different historic starting points and since the level of development is 

assumed to still be different across countries by 2050, not every country will need to achieve these very 

low per capita CO2 emissions by 2050. 

A very low carbon transport sector needed for a 1.5°C scenario can only be achieved through strong 

Avoid-Shift-Improve measures. 

1. Avoid – To realize the 1.5°C scenario, passenger car and motorcycle travel is reduced by 30% (in 

terms of pkm) compared to the Benchmark scenario by 2050. This overall reduction potential 

appears to be reasonable given various case studies evaluating the potential to avoid individual 

motorized transport based on measures such as better urban planning and land use densification, 

the use of telecommunication technologies and remote working as well as behavioral changes such 

as an increased use of cycling and walking. 

 

In the road freight sector, about 10% of all ton kilometers using LCVs, MFTs and HFTs are avoided 

compared to the Benchmark scenario by 2050. Again, literature suggests the avoid potential (in 

terms of tkm) of measures such as the implementation of computerized transport logistics allowing 

                                                           
17 Nature Climate Change 5, 519–527, 2015. Energy system transformations for limiting end-of-century warming to below 1.5 
°C. 
18 SLoCaT. November 2016. Implications of 2DS and 1.5DS for Land Transport Carbon Emissions in 2050. 
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for optimized routing and improved land use planning, which better combines zones with industrial 

activity, zones with a focus on services and residential areas, to be in that order of magnitude.  

Domestic and international air travel are reduced by 30% compared to the Benchmark scenario by 

2050. Although studies seem to indicate that the intensified use of telecommunication technologies 

for teleconferencing etc. might only account for a 10% reduction potential air travel needs to be 

dramatically reduced in order to achieve a 1.5°C scenario. 

In addition to the above mentioned exogenously defined potentials, both passenger and freight 

travel are also endogenously reduced by estimating the impact of increasing costs for high carbon 

transport modes through the application of price elasticities. Therefore, it is assumed that per 

passenger kilometer and ton-kilometer travel costs of carbon intense modes increase by up to 70% 

by 2050 compared to the Benchmark scenario. Historic data suggests a price elasticity of demand of 

-0.1.  

2. Shift – Significant amounts of passenger and freight travel need to be shifted from carbon intense 

transport modes to low carbon or carbon free means of transport to achieve a 1.5°C scenario. Based 

on case studies, it is assumed that overall about 30% of urban passenger car travel can be shifted to 

public transport including urban buses, bus rapid transport (BRT) as well as urban metro/light rail 

once the relevant infrastructure is in place in the main urban centers within the respective country. 

In mainland countries, the development of high speed rail connections between main urban areas is 

estimated to provide an additional 5% potential to shift non-urban car travel to rail. These estimates 

are based on very broad assumptions and need to be verified on a country by country basis. 

Similarly, the development of conventional and high speed rail connections between the main urban 

areas of land-based countries are estimated to account for a 10% and 20% potential to shift 

domestic air passenger kilometers to conventional and high speed rail, respectively.  

Similar to the avoid strategy, in addition to the exogenously defined shift potentials, the impact of 

cost increases of carbon intense transport modes (e.g. passenger car and air travel) as well as the 

impact of cost reductions of low-carbon transport modes (e.g. reducing the fares for public 

transport) on the demand for carbon intense travel demand is evaluated.  

In the case of freight transport demand, about 10% of MFT and 30% of HFT ton-kilometers are 

assumed to be shifted to rail in the 1.5°C scenario by 2050. In addition and where applicable, 

another 10% of HFT ton-kilometers are assumed to being shifted to inland water transport.  

As for passenger transport, price elasticities are used to estimate the impact of increased per ton-

kilometer costs of carbon intense transport modes as well as reduced costs of low-carbon transport 

modes on freight transport mode shares 

3. Improve – Technological change is the main pillar to achieve transport emissions in line with a 1.5°C 

scenario.  

In the near term until 2030, fuel economy improvements of conventional technologies such as 

gasoline and diesel internal combustion engine (ICE) vehicles play the central role. Annual fuel 
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economy improvement rates need to be as high as 5% for passenger cars, values which have been 

previously observed in countries such as France and Denmark (GFEI WP11), which both have fuel 

economy standards as well as additional fiscal measures such as feebate schemes in place. 

For non-road modes, improving the fuel efficiency of air crafts is a major factor to reduce future 

carbon emissions. In the 1.5°C scenario, it is assumed that aircrafts achieve about a 50% reduction in 

specific fuel use compared to today’s state of the art airplanes. The same fuel efficiency 

improvement potential is assumed for ships – by 2050 ships consume on average 50% less fuel per 

ton-kilometer than today. 

In the more distant future, a drastic shift towards alternative vehicles such as plug-in hybrids and 

battery electric vehicles is necessary. By 2050, sales of convention ICE passenger cars needs to be 

entirely phased out, hybrids have already passed their sales peak and plug-in hybrids and electric 

vehicles account for almost 90% of new vehicle sales. In case of road freight vehicles, conventional 

diesel powertrains account for only 25% and 50% of MFT and HFT sales, respectively. The share of 

CNG trucks is assumed to be as high as 20% for both MFTs and HFTs. While plug-in vehicles still have 

no significant market share among HFTs (due to the need for autonomy), about 30% of all new MFTs 

are assumed to be either plug-in hybrids or battery electric vehicles by 2050. About 50% of all new 

buses are assumed to be hybrids by 2050, and 20% of all new buses are fully electric. Fuel cell 

electric vehicles are not estimated to have a significant share on new vehicle sales in any of the 

investigated countries by 2050.  

In addition to the uptake of alternative power train technologies, a shift towards low carbon 

transport fuels is equally important. All liquid and gaseous fuels are assumed to contain a 60% share 

of low carbon, sustainable biofuels, which itself are estimated to have a 70% carbon emission 

reduction potential compared to conventional petroleum fuels. Electricity needs to be almost fully 

decarbonized by 2050. 

In addition to technological improve measures targeting the fuel efficiency of vehicles, additional 

measures to improve the load factor of road freight vehicles needs to be adapted. Better usage of 

the available payload of the freight vehicles reduces the amount of vehicle kilometers while 

providing the same overall transport activity in terms of ton-kilometers.   
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3.5.2.2 Forecasting –  Progressive adaption of best available technologies and policies 

leading to 2°C Scenario 

 

As mentioned above, forecasting scenarios are not set up in a way to match a certain target but are 

used to assess the impacts of hypotheses on technological progress as well as avoid and shift policies, 

which are likely to be adopted in a future with strong commitment to climate change mitigation.   

Similar to the 1.5°C scenario, avoid, shift and improve measures are introduced to reduce energy 

use, emissions and costs generated through transport activity. But in contrast to the 1.5°C scenario, 

these measures are not used to their maximum technologic and economic potential, but rather to an 

extent which appears to be perfectly doable.  

The below points sketch the outline of an ambitious but achievable ‘Best available technologies and 

policies scenario leading to 2oC’ (2oC) scenario 

1. Avoid – For the 2oC scenario, the maximum potentials to avoid passenger and freight travel of the 

various measures are similar to the 1.5°C scenario. The main difference is that they are only used to 

a certain extent. By 2050, it is assumed that only 70% of the actual travel reduction potential of each 

of the policy measures is exploited. This also means that policies are introduced at a slower pace, 

and changes over time are less drastic compared to the 1.5°C scenario.  

The 2oC scenario foresees a reduction of passenger car travel compared to the Benchmark scenario 

of about 18% by 2050, due to better urban planning, a shift towards non-motorized travel, the 

uptake of telecommunication technologies as well as the cost increase of driving passenger cars.    

Similarly, the travel of road freight is reduced by about 10% compared to the Benchmark scenario by 

2050, mainly through better logistics, which allow for more intelligent routes, better land use 

planning and increased cost of road freight transport. 

Air travel is reduced by 35% compared to the Benchmark scenario by 2050, still accounting for more 

than a 200% increase on average, compared to the year 2010. For comparison, air travel is 

estimated to increase by almost 400% in the Benchmark scenario.  

2. Shift – Reducing transport energy use, emissions and costs due to the adoption of shift strategies 

has a far higher impact than simply avoiding travel demand. More than 40% of passenger car person 

kilometers are shifted to more efficient public transport modes such as urban bus and bus rapid 

transport, urban metro and light rail as well as non-urban conventional and high speed rail (if 

applicable) by 2050 in the 2oC scenario compared to the benchmark scenario. In most of the 

countries this still means a remarkable passenger car travel growth of almost 500% compared to the 

year 2010.  

By 2050, road freight transport is shifted by on average almost 60% to mainly rail freight, compared 

to the Benchmark scenario (this is only the case for countries with greater land mass). Such 

structural changes necessitate the development of adequate rail infrastructure. Future versions of 
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the model will contain a dedicated infrastructure module to estimates additional rail kilometers as 

well as the respective costs to build them. 

Shifting air travel to far more efficient rail transport is also an important characteristic of the 2oC 

scenario. Due to this measure, by 2050 air travel is reduced by 20% compared to the Benchmark 

scenario (where applicable). On average, air travel accounts for about 500 kilometers per person per 

year in the Progressive Scenario, which is equivalent to about one international flight per person 

each four years (average trip length in 2012 is 1,830 km).19 

While individual motorized passenger travel, road freight and air travel are reduced in the 2oC 

compared to the Benchmark scenario, other modes such as urban and non-urban rail, bus and bus-

rapid transport see strong activity increases over time until 2050. 

On average, passenger rail activity is increased by more than 170% by 2050 compared to the BATS 

and freight rail increases by about 50%. 

Bus and bus rapid transport play an important role in urban areas. On average, they increase by 50% 

compared to the Benchmark scenario. 

3. Improve – While efficiency improvements for conventional technologies are assumed to be 

introduced at the same pace like in the 1.5°C scenario, the uptake rates of alternative very low 

carbon vehicles such as battery electric cars and plug-in hybrids are significantly less aggressive in 

the 2oC scenario.  

For this scenario it is assumed, that by 2050 the sales of conventional gasoline and diesel ICE 

passenger cars are almost phased out, but compared to the 1.5°C scenario, the share of hybrid cars 

on new sales is still about 20%, whereas battery electric cars account for 20% and plug-in hybrids for 

50% of all new sold cars (compared to BEVs and plug-ins accounting for 90% of all new vehicle sales 

by 2050 in the 1.5°C scenario).  

Heavy duty vehicle sales still show a significant amount of conventional trucks by 2050 – about 30% 

of all new HFTs are diesel ICE vehicles. 

Fuel decarbonization also takes place at a slower pace compared to the 1.5°C scenario. While blend 

shares of low carbon fuels need to reach levels of about 60% to reach per capita emissions in line with a 

1.5°C scenario, the blend shares of low carbon fuels in liquid and gaseous fuels reach more realistic 

levels of about 40% by 2050. This means for example, that by 2020 blend shares would need to be 

around 5% in the 2oC scenario, whereas blend shares of almost 10% would be necessary to align with a 

1.5°C scenario. The power sector is assumed to reach the same low carbon intensities in the BATS as in 

the 1.5°C scenario – that is since the power sector has far lower mitigation costs on per ton CO2 basis 

compared to the transport sector, and that in any case a powerful mitigation scenario needs to include a 

deeply decarbonized electricity generation. 

 

                                                           
19 International Civil Aviation Organization. 2012. Annual Report of the Council.   
http://www.icao.int/publications/Documents/10001_en.pdf  

http://www.icao.int/publications/Documents/10001_en.pdf
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3.6 Policies and measures 
 

3.6.1 The transport policy framework 

The overarching, sustainability, objective may be achieved by utilising a wide range of policy 

measures or instruments. Therefore, the ADB Transport Model has been implemented such that the 

policy instruments are defined individually each with various options including; mode, uptake rate, 

maximum mitigation potential, ON/OFF switch and so on. The collective impacts of different policy 

instruments are aggregated within the model upon the Policy Impact worksheet. This policy model 

structure is like that in the STEP-ASEAN model, although the ADB transport policy model has a more 

comprehensive list of policy categories, and a more rigorous calculation method for policy impact 

aggregations. Note that, if desired, the model structure also allows the user to define a set of generic 

policies with aggregative impacts, that is, one policy instrument for each combination of modes and 

other policy options.  

 

3.6.2 Categories of policy instruments 

 

As mentioned previously, the structure of policies follows an Avoid-Shift-Improve (ASI) approach. 

The AVOID and SHIFT policies reduce transport demand from High-carbon modes (e.g., cars), and in the 

case of SHIFT, transfer the demand to Low-carbon modes (e.g., public transport). An AVOID policy 

involves only one mode, for which transport demand is reduced and removed from the model system, 

while a SHIFT policy involves two modes: “losing” and “gaining”, and will not cause any demand to be 

removed or lost from the model system. The demand that is reduced from the losing mode within the 

SHIFT policies, is not lost from the model system – it is transferred (or added) to the gaining modes as 

specified in the policy instruments.  

Based on the element of transport they impact, the AVOID and SHIFT policies are further divided 

into two categories: 

(1) Transport demand (PKM or TKM) based, defined in terms of avoiding or shifting directly the 

PKM or TKM demand 

(2) Transport elasticity based, defined in terms of % change in the cost of a mode of transport, 

together with the corresponding elasticity of the demand, whilst considering cost 

The elasticity based policy instruments are further divided into three types, depending on the 

elasticity used: 

(a) The elasticity based AVOID policies, using the direct elasticity of, for example, car travel 

demand, with respect to car travel cost 

(b) The elasticity based SHIFT “pull” policies, using the cross elasticity of, for example, car travel 

demand with respect to the cost of a gaining mode of travel 
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(c) The elasticity based SHIFT “push” policies, using the cross elasticity of the demand for a gaining 

mode with respect to the cost of corresponding losing mode of travel 

Therefore, the AVOID/SHIFT policies are grouped hierarchically, firstly into Avoid/Shift categories, 

and then, into subgroups by losing mode (Car/Passenger Air/HFT), following that into three types of 

policies, with different types of elasticities.  

As for the IMPROVE policy instruments, the following four types of policies may be entered by the 

user: 

(1) Increase FE improvements (representing reduction in fuel consumption) 

(2) Reduce fuel carbon intensity (or fuel de-carbonation) 

(3) Change road vehicle technology share  

(4) Railway electrification 

 

3.7 Data estimation and forecasting procedures 
 

The process of developing a full historic database using the model to fill in missing data, and 

forecasting procedures are covered in detail in the technical document on the scenario modeling 

(downloadable from the Transport DataBank website), which uses Thailand as an example country.  

 

3.7.1 Passenger travel 

 

The model for a country is downloaded along with the historic data for that country (2000-2012).  As 

a general rule, the estimates of passenger kilometers are built up from estimates or observed data on 

Vehicle stock, vehicle occupancy and distance per vehicle per year. The vehicles are disaggregated into 

the classes given in section Error! Reference source not found.. In most cases the full set of vehicle 

classes are not available in the data that has been collected so some vehicle categories are let blank. In a 

few cases estimates of passenger kilometres are estimated by using passenger numbers and average 

trip length data/estimates.  

Travel demand in the future (from 2013 to 2050) is estimated by firstly forecasting the total amount 

of Land passenger travel using equation 1.  The ICCT relationship for Land passenger travel was used as 

the default but it was evident that the growth profile of passenger travel over the past 13 years (2000-

2012) did not always correspond to that predicted by the ICCT relationship when used to back-predict 

travel. In particular, the default upper limit to travel of 30,000 kms was very much higher than the 

growth profiles of the Asian countries would suggest so the default was reduced to 15,000kms, which 

corresponds to value somewhat higher than currently in the UK (and was further reduced for some 

countries to be as low as 6,000kms). In addition, the other two parameters of the Gompertz function 

were adjusted so that the growth profile of travel with respect to GDP per person better matched that 

’observed’ in the ADB transport database.  In some cases this meant adjusting the Upper limit, but 
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usually the other parameters were adjusted, especially where the growth profile over the last 13 years 

was much more sensitive to GDP per head than the ICCT relationship would suggest (Vietnam, 

Cambodia and Kazakhstan are good examples of this and these three countries have separate sets of 

parameters). 

Estimation of the sub modes, Rail, and then between the Road modes, are undertaken using similar 

Gompertz relationships based those in the ICCT RM model. As with the ICCT model these estimates are 

not used in an absolute sense to derive forecasts but only to derive market shares, constrained by the 

total land passenger transport activity forecast in equation (1). Some recalibration of the individual 

mode relationships was attempted and although original car travel constantly overestimated car travel 

and motorcycle underestimated travel, the impact on the total travel activity, and then CO2 emissions, 

was surprisingly small (~1%). 

In addition to the changes to the ICCT RM model mentioned above, several adjustments to the 

model forecasts have been necessary due to the model producing unreasonable forecasts.  

Because of the need to pivot off the base year market shares, it was found that the Rail passenger 

share tended to zero in the future, where the Rail mode share was small in the base (2012) year so the 

forecasts of Rail passenger activity in the far future were unreliable. As will be described later, a similar 

phenomenon occurred with Rail freight where the solution was to forecast Rail freight as an 

independent mode and simply take its total off the Land total to forecast Road activity. A similar 

approach could be undertaken for Rail passenger forecasts or the Road Gompertz curve could have a 

lower ‘Upper limit’ than 100%. In fact, the former method has been adopted. In both cases a unit 

elasticity (1.0) was chosen. This is likely to be a severe overestimate in most cases because, in the 

absence of significant investment, the growth profiles for most countries saw a gentle decline in Rail 

activity. 

The Road travel activity was then divided again using Gompertz relationships to split the Road traffic 

into Car, 3&4 wheelers, Motorcycles and Buses. Buses were then further split into standard buses and 

‘minibuses’. 

The other main issue was with the motorcycle (and motorised 3-wheelers forecasts. The motorcycle 

forecasting relationship in the ICCT model is actually a two-relationship curve, with motorcycle use 

increasing up to a given GDP per capita level, and then a separate curve giving rise to a decline occurring 

at GDP levels above this point.  This meant that the default Motorcycle estimate grew rapidly but then 

often declined to almost nothing by 2050. 

Currently, waterborne passenger activity and passenger Air travel are forecast by individual simple 

elasticity models, with travel increasing pro-rata with GDP. This is probably too elastic a value, i.e. 

should be much less than unity (and domestic Air and international Air travel sensitivities to national 

GDP are likely to be different but they are, on average just over unity in the literature.). Waterborne 

travel, which includes Waterways ferries and maritime ferries, is poorly estimated in the base year and 

so its forecasts are particularly uncertain. The assumptions for waterborne travel (passenger and freight) 

are most important for the Pacific islands, where data is not available to provide observed values. 
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Estimates for non-motorised modes is more simplistic using values from reviews of such modes that 

covered Asia.  Based on these reviews Bike usage, but not ownership is expected to decline gently in all 

Asian countries in the benchmark scenario. Pedicabs (non-motorized 3-wheelers) are assumed to be a 

fixed proportion of motorised 3-wheelers (In the future the distinction between these two groups will 

blur as battery-powered pedicabs become more popular). 

 

3.7.2 Freight demand 

 

Work by the ITF has corroborated a general finding from the classic econometric literature that 

Gross Domestic Product (GDP) and freight intensity are highly correlated, with an average long-term 

elasticity of about 0.98 found from a panel of countries (the form of model used in this ADB model is an 

elasticity model, as described in equation 4 with parameter values as shown in Table 11. 

Table 11: Freight Intensity as a function of GDP  

 

Income group 

(PPP, 2005 USD) 
Freight-intensity elasticity 

0 - 3999 1.18 

4000 - 19999 0.98 

20000 - 39999 0.87 

40000 + 0.82 

Source: OECD/ ITF, 2015, page 15. 
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The main issue with this relationship for Land freight is that for most of early countries modelled, 

the change in freight activity with GDP over the historic period (2000 – 2012) has been much less than 

that assumed by the elasticity values. Values of around -0.7, -0.8 are more common for most countries, 

with GDP per head less than $20,000. The main exceptions to this are Vietnam and Laos. The Land 

forecasts for Thailand and Laos are further complicated by the presence of a high numbers of pick-ups in 

the vehicle fleet, and whose usage probably straddles both passenger and freight use. In contrast the 

elasticities found in South-east Asia, those of the ex-CIS states tend to be around the 1.0 value expected 

from the ITF table. 

The modelling of the growth of Rail freight presented some problems. The work by IEA mentioned 

by ITF in their 2015 Outlook indicates that, in general, the proportion of a country’s freight carried by 

Rail declines as the GDP increases and this is incorporated into the MoMo model that was used to 

provide Rail freight figures for the ITF. In the case of the country used to test this model, Thailand, the 

proportion of freight carried by Rail is already a very small proportion of all land freight, and the use of 

Gompertz curves, as in the ICCT work, led to no freight using Rail in the future. Instead, a simple 

elasticity model was used with a very inelastic (but positive) parameter value. This could be an over-

estimate as the trend in Thailand appears to have been for a very slow decline over the last 10 years in 

Rail freight. An inspection of the historic Rail freight activity profile with GDP for those countries with a 

significant rail freight activity suggested an elasticity of around 0.63 between rail freight activity and 

changes in GDP. 

 

3.7.3 Fuel economy and emissions 

 

To accurately forecast changes in energy use and emissions, it is necessary to consider changes in 

the make-up of the vehicle stocks, by vehicle technology (fuel type, power train etc.). 

Vehicle stock modelling has been considered only for Road modes. Road modes include Car, Bus, 

Minibus, BRT, motorized 3Wheelers and Pedicabs, Bikes and Motorcycles, and the 3 road freight modes. 

Fitting a vehicle survival model like a Weibull function (as used in the ICCT Roadmap model), would need 

a suitable quantity and quality of historical data for vehicle sales and scrappage, which were not 

available for many countries, so a simpler stock model based on an ‘average lifetime’ was a more 

practical option for the ADB model, and has been adopted. The choice of this value does impact on the 

speed of vehicle turnover as well as the speeds at which new vehicle technologies are adopted. 

For each model using an assumed load factor, and distance per vehicle per year, the total vehicle 

stock is calculated from the total passenger travel activity or ton-kilometer where relevant. New vehicle 

powertrain/fuel splits have been assumed to be an exogenous input data, with data being sourced by 

members of the study team. 

Vehicle mileages are split into urban and rural mileages, as such energy and CO2 emission are 

calculated for urban and rural areas separately. Laboratory to real-life, and urban congestion gap factors 

are included to account for, respectively, the difference between tested fuel economy and on-Road fuel 
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economy, whilst considering the urban traffic congestion effects. In the absence of reliable local data 

representative values were sourced by the study team. 

Vehicle emissions rates for pollutants CH4, N2O, NOx, CO, PM10, PM2.5, and BC (black carbon) are 

included but currently the model only calculates NOx, PM10 and PM2.5, which are the most significant 

emissions. Emission data, including emission rates, Euro standard introduction year and vehicle 

kilometer travelled (VKT) share, have been taken from the ICCT Roadmap model, for the area of ‘Asia-

Pacific’. 

 

3.8 Model development challenges 

 

The historic database was developed partly based on data collected as part of the data collection 

phase of the study (section 2) and partly by synthesizing data for missing data or data whose values 

were very uncertain. If no activity or stock data were available for a mode was found in the data for a 

country it was not included in the model for that country (that is the values are all zero). There was no 

instance were a complete data-set was available for a country. In most cases vehicle stock was available 

for at least one mode for one year. Sales data were rarer so in general sales were estimated as a 

proportion of the stock in a given year, with default values of 65 for 4-wheel vehicles and 8% for 

motorcycles.  

Data on load factors and/or distance per vehicle type from official sources were very rare and were 

usually only obtained from one-off surveys in one particular year. Thus, for most countries default 

values were used for these quantities. There was one exception to this and that is where national 

estimates of transport activity (pass-km or ton-km) were given. In these cases, the Load factor and/or 

distance per vehicle were adjusted so that estimates of transport activity and stock were compatible. 

Many countries in Central/Western Asia were in this category.  However, for several countries it was 

difficult to used realistic values for load factors and/or distance per vehicle in order to align the relevant 

vehicle stock and transport activity. In most cases the estimates of total passenger/ton-kilometres from 

the official sources were much higher than a bottom-up estimate gave. This was true both of passenger 

(mainly bus) and road freight transport. The reasons for this are unknown and without the ability to 

discuss with the reporting department of the country it is difficult to find an explanation. 

For most countries, the default distribution of power-train by vehicle type and corresponding 

emission factors were used although some countries could provide sales or stock (but not both) division 

into gasoline and diesel and others such as CNG or LPG. 
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3.9 Future model enhancements 
 

The structure of the Excel spreadsheet-based model allows for an easy adoption, whilst providing 

the future capacity for additional modules to enhance the scope of the model or provide more detail. 

Such enhancements could include: 

 Congestion effects on travel and emissions – the disaggregation into urban and non-urban travel 

and emissions would allow a simple feedback mechanism to allow speeds, and travel demand to 

vary with urban congestion 

 Data has been collected on the general life-time costs of new vehicle technologies and the 

results output. These are not used within the model itself at the moment but they could provide 

the inputs to an additional module looking at the choice/take-up of new vehicle technologies in 

relation to life-time costs of the technologies. Whilst it would not be the intention to go into the 

same level of details as those models which are designed to look specifically at such issues such 

as MoMo, it would be able to give general indications of the impact of costs of technology in 

their take-up and perhaps to the usefulness of encouraging some technologies. 

 One aspect that is not well covered in the literature, and in nationally collected data, is the 

impact that changes in transport infrastructure have on travel demand (passenger and freight). 

For instance, in the absence of specific evidence of the impact of High Speed trains in Asia, the 

model assumes that High Speed Train impact will be provided exogenously. The impact of 

increased highway maintenance on running costs (and emissions) in less developed countries 

also comes into this category, as does the impact of major expressway/freeways on long-

distance road travel. A module could be developed that took in kms of new 

rail/HST/BRT/METRO/freeways and output estimates of the impact on road and rail usage. Data 

to provide the inputs to such a module may well be available in ADB’s own databases. A similar 

issue lies with the endogenous estimation of the impact of BRT on transport demand by mode, 

and so on energy and emissions. 

  More evidence on the impact of existing policies on non-motorised modes would be very 

useful. In some countries there is evidence that walking has seriously declined over the past two 

decades but it would be useful to know if this trend has completed (as we have assumed) or 

would continue. 
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4. Think pieces  
 

4.1 Transport Workforce Analysis 
 

The Transport Workforce Analysis think piece by Lew Fulton of UC Davis Institute for Transportation 

Studies provides a detailed investigation into the workforce requirements to provide mobility to 

individuals via a range of urban passenger modes, in a range of countries. Data from United States labor 

statistics were used to develop the framework and the most robust case study, given the very good data 

availability for this country.  Three Asian countries are also investigated with rough results presented 

after the US presentation. 

Previous research has shown that workforce analysis is complex and that the history of improved 

economies is characterized by an increase in unit output per worker, which also means fewer workers 

per unit output. This should be kept in mind when comparing transport modes in terms of their labour 

requirements. 

There are two types of workforce impact of any economic activity: direct and indirect. In the case of 

transportation systems, the direct impacts include workers producing, maintaining and operating 

vehicles and infrastructure for vehicles, and those operating systems (such as taxi or transit systems).  

Indirect impacts, which may be far more important in terms of economic impacts, include these vehicles 

providing movement of persons and goods to help the economic system function.  For example, high-

capacity, rapid, affordable transportation systems can allow workers to access many more jobs, and 

improve the labour pool for specific employers. 

The paper undertakes an indicative comparison of private vehicles, taxis, buses and BRT systems 

using data for the United States and several Asian countries to estimate the workforce requirements to 

produce, maintain and operate vehicles for these systems (and operate the systems), on a per vehicle 

and per passenger-kilometre basis (see Figure 10). 
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The winner (most labor intensive 

category)

Dominant expenditures/workforce

Major expenditures/workforce

Medium expenditures/workforce

Low expenditures/workforce

Unimportant

Figure 10: Workforce Category and Mode: Which Combinations may be Most Important? 

 
 

 Figure developed by Lew Fulton, from the Transport Workforce 

Analysis think piece. 

 

 

 

 

While this is a partial analysis and certain data were estimated or assumed, the general finding is 

that private cars (and other light-duty vehicles) and BRT systems require the fewest workers per 

passenger kilometre of service provided.  In the case of private cars, this relates to the unpaid drivers 

(thus it is free labour provided by each driver and not counted as workforce), while BRT systems move 

the most people per unit effort of drivers and system operators. In contrast to private cars, taxis appear 

to require the most workers per passenger-kilometre of travel, since there is a high ratio of paid drivers 

to passengers. In general, vehicle operators represent the most “workforce intensive” and probably the 

largest workforce type in the mix of transport and worker types included in this analysis.  

Vehicle manufacturing appears to have a surprisingly low effect on the workforce comparison, and 

as a share of the overall workforce required to move people.  This is because it requires relatively few 

people to produce a vehicle, and a vehicle may last 10-15 years.  In contrast, someone must drive that 

vehicle every day, all day (at least in the case of taxis and buses); thus vehicle automation represents a 

potential revolution in the overall employment picture for transportation.  

For estimating workforce within a given country, manufacturing is problematic since most countries 

important a significant share of their vehicles and/or produce vehicles for export; thus the 

manufacturing workforce component is the most likely to be foreign of any category. Workforce in most 

other categories (vehicle sales, maintenance, infrastructure provision/maintenance, vehicle and systems 
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operation) is almost entirely domestic.  The paper includes only domestically manufactured vehicles, 

without regard to where they are sold. 

The extension of the US analysis to three Asian countries (Indonesia, Philippines and India) is also 

presented in the think piece.  These analyses use very few country-specific assumptions and so the 

results must be treated with caution and should be considered very rough, indicative results, however, 

the general picture does not change much from the US – drivers and transit agency employees are the 

most important categories determining overall workforce requirements.  There are notable differences 

in the number of workers per vehicle manufactured, with the Philippines much higher than either 

Indonesia or India. This deserves further investigation, in part to check for data quality and consistency 

across the countries. 

 

4.2 Open Data and Big Data for Transport Planning 
 

This think piece on open data and big data for use in transport planning was developed by Anqi Zhao 

of UC Davis Institute for Transportation Studies provides an overview of the types of data available and 

how these can be used to better plan, track and manage transport systems and travel growth. It takes 

ADB countries as the specific context and reviews many data types and data systems available in this 

region, and how these data can be used to analyze many important issues.  The paper identifies three 

major types of “big data”: 

• Public sector information (PSI) 

• Volunteered geographic information (VGI) 

• Urban big data (UBD) 

 

Technological developments allow the collection of unprecedented volumes of urban data across all 

modes and transport systems. The utility and potential of these data for transport planning is 

exponentially growing because they provide the opportunity to explore the nuances of urban system 

and to find correlation and causality that was not easily captured by traditional travel surveys. A micro-

level, detailed view can be obtained showing how individuals, companies, institutions, and governments 

use urban space and more rapidly identify the complex patterns of behavior that characterize an urban 

area. 

These types of data all have a role to play, and each has certain strengths and challenges associated 

with its use.  Some examples, and their characteristics, are shown in Table 12.    There is clearly a range 

of types of data in terms of cost, accessibility, ownership rights and machine readability that must be 

considered when using each type off data. 
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Table 12: Structure of Open Data and Big Data for use in Transport Planning  

 

 

However, it is important to keep in mind that data alone cannot solve the existing problems. To 

harvest insights from raw data we need solid methodologies, better analytical and visualization tools, 

secure privacy protections, supportive and interdisciplinary research, and strong partnership with 

stakeholders. Identifying the right issues where new data sources can address, acknowledging their 

limitations, and validating results with other data sources would ultimately maximize the potential 

public benefits to both short-term and long-term urban planning. Along with urban big data and VGI, 

Public Sector Information, neighborhood observation, on-depth interviews, and household surveys are 

all indispensable components for understanding how a system or the city, as a whole, is performing. The 

ongoing exploration of these data sources perhaps gives us a starting point for asking deeper questions. 

 

4.3 Assessing Transport Sector Data Needs in Global Agreements on Development 

and Climate Change 
 

By the end of 2016, it will be necessary to track progress on sustainable transport in at least seven 

global processes, which include the 2030 Sustainable Development Goals (SDGs), the Paris Agreement 

on climate change; the Habitat III Conference, the Addis Ababa Action Agenda, the United Nations 

Conference on Trade and Development (UNCTAD) process, and the United Nations Global Decade of 

Action on Road Safety and the Sendai Framework on Disaster Risk Reduction. However, there is 

currently no common methodological framework to monitor progress in these processes either globally 

Category Examples Cost Accessibility Rights 
Machine 
readability 

Public Sector 
Information 
(PSI) 

Open 
Government Data 
(OGD) Platform 
India 

No cost Publicly available 

e.g. Open 
government 
license and 
open data 
license 

Available in 
formats that 
can be easily 
retrieved and 
processed by 
computers 

Volunteered 
Geographic 
Information 
(VGI) 

OpenStreetMap 
(OSM) 

No cost Publicly available 
Open Database 
License (ODbL) 

Google Maps, 
HERE maps, Waze 

Pricing varies 
depending on 
requests and 
volumes 
required. 

Partially available 
through API 

e.g. Twitter 
developer 
license 

Data in 
formats not 
easily 
retrieved and 
processed by 
computers 
 

Urban big 
data 

Beijing 97.9 
million bus/metro 
trip data in 2010  

Varies; most of 
time free 

Private, collected by 
transit agencies 
(may access via 
public–private 
partnerships or data 
challenges) 

License 
agreement with 
transit agency 



 
 

54 

or in the Asia Pacific region and thus a comprehensive effort to measure transport sector impacts 

relevant to these processes has never been more crucial. 

 

The think piece by Partnership on Sustainable Low Carbon Transport assesses how ADB Transport 

DataBank can be used to track the transport components of these global processes. The paper assesses 

data needs for global processes by describing overall data requirements and enumerating transport-

relevant targets and indicators defined for these processes. It also determines which global processes 

can be monitored based on data sets collected under the Transport DataBank, and in the process 

identify areas of overlap among the processes as well as specific gaps, in data quality and/or quantity. 

The paper also describes the stakeholders who are currently monitoring data relevant to tracking one or 

more of these global processes (or contributing to modeling efforts to support monitoring in these 

areas), and identify a set of relevant stakeholders who might contribute to such monitoring efforts over 

time. 

 

ADB DMCs currently participate in data collection at global levels to a varied extent, which is 

dependent in part on the institutional capacity of each member country. For instance, ADB DMCs report 

transport sector emissions to the United Nations Framework Convention on Climate Change (UNFCCC) 

through a top-down modelling approach using aggregate fuel consumption data. Since fuel for the road 

sector is taxed, often at many levels (national, state, city), this fuel consumption data is considered 

highly accurate; however, this accuracy is dependent on the quality of isolating the consumption of the 

different sectors from the total values. Further, collecting data on fuel consumption does not provide 

insights into the specifics of the transport system or the policy being implemented (i.e. fuel sold can be 

consumed by any motorized mode of transport, and thus isolating the impact of mode or policy or 

investment is not possible). Complementary bottom-up measurements can thus provide better 

information for decision making, by allowing measurement of policies, projects, contribution of modes, 

among other factors.  

The main requirement of a bottom-up modelling approach is to record annual travel activity by 

number of vehicles, fuel efficiency per kilometer, and kilometers driven per vehicle, all disaggregated by 

fuel type. This remains a major challenge in developing countries where limited resources are spent on 

collecting periodic data. The quality and quantity of data available in most of low- and middle-income 

developing countries remain limited in many cases.  

In response to these gaps in data quality and scope, the ADB Transport DataBank strives to provide 

accessible, consistent and reliable transport data and indicators for the Asia and Pacific region. It has the 

potential to improve and expand the data collection efforts of the global processes, as well as to draw 

from existing data collected through these processes. It is envisaged that the Transport DataBank will 

support ADB DMCs in monitoring progress towards achieving transport-related goals proposed under 

these processes, as expounded in the SLoCaT think piece.  
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Generally, global and regional indicator initiatives prioritize and categorize indicators based on either (1) 

an input-output-outcome-impact and response framework or (2) an Activity-Structure-Intensity-Fuel 

(ASIF) framework (see Figure 11). 

 

Figure 11: Typology of Indicators for ADB Transport DataBank Project and Global and Regional Processes 

 

 

The input-output-outcome-impact and response framework highlights the causal relationship 

between inputs, activities, outputs, outcomes and impacts with respect to the goals and objectives of 

the initiative. This framework connects specific inputs which are required to carry out the activities to 

produce specific outputs which will result in specific outcomes and impacts and subsequent policy 

responses to address these changes in the environment.  Error! Reference source not found.3 shows 

that input indicators, which form the basis for carrying out bottom-up quantifications, constitute about 

87% of identified indicators in the ADB data initiative, while in global and regional processes these 

constitute only about 32% of indicators; instead, data requirements in the global processes are 

predominantly “response” oriented (37%) (i.e. the societal response to these changes in the 

environment which are mainly policy-, strategy- and investment-related).  

The ASIF approach is a globally-recognized bottom-up framework for calculating GHG emissions and 

air pollutants from the transport sector by linking travel activity, modal structure with fuel intensity and 

type. Using such a framework allows policy makers to evaluate the impact of diverse policies and 

measures that affect GHG emissions and/or isolating impacts of economic, technical, behavioral and 
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enforcement-related drivers. The predominant data types collected under the ADB Transport DataBank 

are activity-related (34%) or infrastructure-related (18%) considering the overall objective of the project. 

Among global and regional processes, shares for activity- and infrastructure-related indicators are 10% 

and 13%, respectively, with a larger percentage of indicators focused on safety (20%) and cross-

cutting/other issues (21%). 

Based on the above mapping, it appears that the gaps in data and indicators between the Transport 

DataBank project and global and regional processes are mainly due to the overarching objective of the 

initiative and the nature of data being collected and processed. Figure 12 reveals that about 30% of data 

and indicators required for monitoring global processes are already being collected among ADB DMCs or 

can be easily be processed using data collected by these countries. Of the remaining 70% of indicators, 

nearly 28% are considered “useful” (or “critical”) (based on the parameters described earlier in this 

section) and are thus recommended for collection under the ADB Transport DataBank project. The 

remaining 42% of indicators are considered difficult to collect in the short term or do not directly relate 

to the ADB data initiative objectives.  

 

Figure 12: Comparing ADB Data Project Indicators with Global Processes (potential) requirements/indicators  

 

Based on the analysis captured in the figure above, a list of additional indicators from global 

processes may be added eventually to the list of core indicators in the ADB Transport DataBank. (see 

Annex 2: Additional Transport Indicators in the SLoCaT think piece available at the Transport DataBank 

website). These proposed additional indicators will also help to create a better balance among input 

indicators and other indicator types in the Transport DataBank list. 
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5. Ways forward through Partnerships 
 

This concluding section of the report contains recommendations on strategic elements and steps 

that are important to consider in building partnerships necessary for ensuring the sustainability of the 

ADB Transport DataBank. Initial steps have been taken towards formulating a sustainable mechanism 

for collecting, curating and consolidating transport-relevant data. The process of partnership building 

within the context of this project must be built upon the guiding principles as defined below: 

● Common vision for improving the availability and access to transport data in the region -

The invited entity should share the said vision and must have the same understanding 

about the need for improved availability and access to transport data in the region. 

● Recognition of benefits and risks- The data to be contributed to the project will be 

subject to risks (such as those related to processing). The contributing partners will be 

recognized as contributors and may have benefits such as an “early view” option or an 

access to specific sets of data. 

● Proper attribution – The development of the transport database will integrate the proper 

referencing of data to their sources 

● Transparency – The generation of the transport database and the model and the 

associated outputs are based on data that are generated in a transparent manner. 

However, it is noted that specific limitations to the use of data must be considered. 

● Voluntary contribution – The contributions are voluntary and are provided as inputs 

towards the realization of the common vision. 

 

The arrangements with the potential data providers can first focus on collaboration that are 

confined within the current scope of the ADB Transport DataBank, but with provisions for expanding to 

detailed transport data and indicators, specifically to include more urban-level data from Asian cities, 

more detailed data on non-motorized transport and informal transport modes, as well as the use of 

open data and big data sets.  

Table 13 provides an initial (but by no means exhaustive) list of potential partners in sustaining and 

expanding the Transport DataBank. 
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Table 13: Potential Partners in Sustaining and Expanding the Transport DataBank  

Vehicle Stock/ Fleet Data 

 FIA Foundation 

 Japan Automotive Manufacturers Association 
(JAMA) 

 Japan Automotive Research Institute (JARI) 

 Secretariat of the Pacific Community (SPC) 

Transport Activity Indicators/ Modal Shares 

 ADB Sustainable Transport Initiative Database 

 ASEAN Japan Transport Partnership 

 Clean Air Asia 

 World Resources Institute Center for Sustainable 
Cities  

 International Air Transport Association 

 International Maritime Organization (IMO) 

 Institute for Transport and Development Policy 
(ITDP) 

 International Association of Public Transport 
(UITP) 

Energy and Fuels 

 International Energy Agency (IEA) 

 Partnership for Clean Fuels and Vehicles (PCFV-
UNEP) 

 The Energy Resources Institute (TERI) 

Emission Factors 

 United National Environmental Programme 

Transport Infrastructure 

 ADB InfrAsia 

 International  Road Assessment Program (iRAP) 

 International Road Federation (IRF) 

 International Transport Finance (ITF) 

 International Union of Railways (UIC) 

 Regional infrastructure partnerships such as 
Pacific Regional Infrastructure Facility (PRIF) 

Socioeconomic/ Workforce Data 

 ADB Key Indicators group 

 ASEAN Statistics Office 

 Technical and Financial Aid Agencies (e.g. 
AUSAID, GIZ, JICA, OECD, USAID, CAREC, etc). 

 International Labour Organization (ILO) 

 Regional and national labor organizations 
 
 

Road Safety 

 World Health Organization 

 Global Road Safety Partnership 

Transport policies & programs 

 ADB Environmental Research and Consultancy 

Department 

 Institute for Transport and Development Policy 

(ITDP) 

 

The Transport DataBank is currently hosted in a temporary website. Plans are underway to migrate 

it to ADB’s knowledge portal, Development Asia (http://development.asia/), as well as for the transport 

database to tie up with initiatives to develop a unified data portal for ADB.  

The ADB Transport DataBank can be considered a groundbreaking endeavor to collate, organize and 

analyze transport statistics from developing countries in the Asia-Pacific region. The transport models 

developed and tailor-fit for 40 of ADB’s developing member countries have several features that are 

offered, for the first time, by an open-source model, such as its scalability (country to urban levels) and 

provision of detailed avoid-shift-improve policy levers.  Through the website, various kinds of users – 

from international institutions to local researchers - can contribute transport data from their cities or 

communities to keep the database a living, breathing, and evolving repository of information. The 

Transport DataBank is a powerful package of digital tools to help developing countries get better data, 

for better decisions towards sustainable transport. 

http://development.asia/
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Annex 

 

The ADB Transport DataBank 
Temporarily hosted at transportdata.net 

1. About - http://transportdata.net/en/page/2  

 

2. Partners - http://transportdata.net/en/page/13  

 

3. Database - http://transportdata.net/en/page/10 

3.1. Database specifications/ user guide 

3.2. Option for selecting parameters for display 

3.3. Option for downloading country tables 

3.4. Option for downloading all data  

 

4. Model - http://transportdata.net/en/page/11 

4.1. Model Documentation 

4.2. User Guide 

4.3. Blank Model Template 

4.4. Country Specific Models 

 

5. Country Profiles 

5.1. Central and West Asia - http://transportdata.net/en/page/17  

5.2. East Asia - http://transportdata.net/en/page/14  

5.3. Pacific - http://transportdata.net/en/page/18  

5.4. South Asia - http://transportdata.net/en/page/15  

5.5. Southeast Asia – http://transportdata.net/en/page/16  

 

6. Think Pieces - http://transportdata.net/en/page/12  

6.1. Transport Workforce Analysis by Lew Fulton 

6.2. Assessing Transport Sector Data Needs in Global Agreements on Development and Climate 

Change by Partnership on Sustainable Low Carbon Transport 

6.3. Using Open Data and Big Data to understand Cities and Urban Transport by Anqi Zhao 

 

http://transportdata.net/en
http://transportdata.net/en/page/2
http://transportdata.net/en/page/13
http://transportdata.net/en/page/10
http://transportdata.net/en/page/11
http://transportdata.net/en/page/17
http://transportdata.net/en/page/14
http://transportdata.net/en/page/18
http://transportdata.net/en/page/15
http://transportdata.net/en/page/16
http://transportdata.net/en/page/12

