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Executive Summary 

This is the first in a series of three CCAP research reports assessing data and capacity needs for 
developing, implementing and evaluating successful transportation NAMAs. Report 1 focuses on 
current data availability, Report 2 focuses on data needs, and Report 3 focuses on technical 
assistance resources and needs.�
 
With today’s global focus on climate change mitigation and greenhouse gas (GHG) reduction, 
international funding agencies are showing strong interest in leveraging transportation sector 
funding to support sustainable development while contributing to GHG reduction goals.  Most 
of the growth in transportation GHGs by 2050 will be in the developing world, and by 2030, 
more than half of all vehicles will be in countries that are not part of the Organization for 
Economic Cooperation and Development (OECD).  Transport projects can contribute to 
sustainable development in a variety of ways, with the right projects in the right context 
providing important mobility, safety, and air quality benefits along with GHG mitigation 
benefits.  However, a number of characteristics of the transportation sector inhibit this sector’s 
ability to obtain climate funding.  Some of these are grounded in a lack of necessary data and 
analytical methods, including difficulty in determining the business-as-usual baseline as well as 
uncertainties in estimating the emissions reductions from mitigation measures.  

Nationally Appropriate Mitigation Actions (NAMA) provide a new framework that can 
potentially address many of these difficulties and help achieve substantial reductions in 
transportation emissions in developing countries.  NAMAs may range from specific projects 
(e.g., bus rapid transit, bicycle infrastructure) to citywide low-carbon transport plans to national 
policies such as vehicle efficiency standards.  In an earlier paper, CCAP proposed a framework 
for transport NAMAs, including principles to promote the effective adoption of supported 
transport NAMAs.1  The current report reviews currently data availability for developing, 
implementing and evaluating the GHG-reducing potential of transport policies and projects in 
developing countries, and discusses how these data might be used in NAMA project evaluation.  
Two forthcoming reports assess data and technical assistance needs for transportation NAMAs.  

A key finding from this research is that most types of data required for transport project 
evaluation are not routinely collected in developing countries, or if they are collected, are often 
of poor quality.  For example, national-level motor vehicle registration databases usually do not 
purge retired vehicles and therefore do not provide a representative picture of the vehicle fleet.  
While good data generally exists on fuel sales at a national level, average fuel consumption by 
vehicle type is not known because these sales cannot be matched to specific vehicle types.  
Origin-destination surveys and traffic counts have been performed in some cities for the 
purposes of developing a travel demand forecasting model, but in most cities they are not 
performed regularly and are limited in scope (e.g., modal and geographic coverage) and/or 
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quality.  Most data, in fact, are collected on an ad hoc basis for project-specific purposes, and are 
commonly either not available or not relevant (due to age, context, etc.) for other projects.   

The implication of these findings is that there is little, if any, data that can safely be assumed to 
already be in the possession of a national, regional, or municipal government and which can be 
applied for project or policy-level GHG evaluation.  However, it is generally possible to collect 
basic data within a limited amount of resources, due to the low cost of labor in developing 
countries.  International agency staff and consultants have noted that they commonly work with 
local universities or consultants to undertake data collection to support the planning and 
evaluation of specific projects.   

The research for this report also identified a number of other ongoing research efforts that are 
similarly directed at improving the state of transport data and GHG evaluation methods in 
developing countries.  These include: 

·  Work being undertaken by John Apelbaum for the Asian Development Bank (ADB) 
and Inter-American Development Bank (IADB) to inventory transport data in Asian 
and Latin American countries and to create and populate a generic framework for 
improved data collection in these countries; 

·  Work being undertaken by the Institute for Transportation and Development Policy 
(ITDP) for ADB to develop sketch-level GHG forecasting methods for major 
investments (intercity road, transit, etc.) and for the United Nations Environmental 
Programme (UNEP) to develop methods for projects such as bus rapid transit (BRT) 
and travel demand management (TDM); 

·  Work by the World Bank to develop a web-based forecasting tool suitable for sketch-
level GHG evaluation for a number of types of actions at the project, city, and 
national level; and 

·  Work by researchers to populate the International Vehicle Emissions (IVE) model 
with data from multiple cities, providing a foundation for more accurate emissions 
and fuel consumption estimation considering vehicle type and traffic flow 
characteristics. 
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·  “Back of the envelope” evaluation methods, with extremely limited data 
requirements, will be required to evaluate projects or programs for situations in 
which good data does not exist. 

·  In addition to funding specific GHG mitigating projects or programs, international 
climate funds should be directed at improving local institutional capacity for data 
collection and planning and analysis activities. 

·  Activities to improve transport data quality and develop GHG evaluation procedures 
and methods should be closely coordinated among the various interested agencies in 
order to ensure that resources are leveraged as effectively as possible.  This will help 
ensure that consistent and robust methods for evaluation of transport NAMA projects 
are developed across nationalities and funding agencies.�

�



������������	�
������
�	���� ( �

1 Introduction 

Nationally appropriate mitigation actions (NAMAs) by developing countries are a fundamental 
component of the Bali Action Plan drawn up at the 13th Conference of the Parties to the United 
Nations Framework Convention on Climate Change in December of 2007.  This concept allows 
developing countries to propose their own greenhouse gas (GHG) mitigation activities in return 
for assistance from developed countries – in the form of finance, technology transfer or capacity 
building – each of which (NAMAs and assistance) would be subject to measurement, reporting 
and verification (MRV).  It is envisioned that the emissions reductions achieved through the 
majority of these NAMAs would not serve as offsets for developed countries to use to attain 
their emissions targets but would instead represent developing countries’ contributions to the 
battle against climate change. 

The Center for Clean Air Policy (CCAP), with funding from the German Ministry of the 
Environment, has undertaken an initiative to explore the topic of NAMAs in more depth and to 
focus, in particular, on their application for the transportation sector.  In December of 2009, 
CCAP published a paper2 discussing the basic characteristics of NAMAs and the governance of 
the finance and other assistance associated with these NAMAs.  In January of this year, CCAP 
published a follow-up paper3 that described how the NAMA system could be structured to better 
mitigate4 GHG emissions from the transportation sector, a key concern of developing countries 
that had proven difficult to address under the Kyoto Protocol’s Clean Development Mechanism 
(CDM). 

The current report is the first in a series exploring the issue of data and capacity needs to support 
effective implementation and evaluation of transportation NAMAs.  The purpose of this research 
is to support the development of a more detailed framework for incorporating transportation 
plans and strategies into post-2012 climate instruments.  The research will assess the types and 
quality of data needed to evaluate transportation NAMAs, The research will also provide an 
overview of developing country capacity-building needs and ways that those needs could be met 
through technical assistance and capacity building from international and national organizations.  

The research described in this report consisted of two parts: 
·  A review of literature documenting or providing insights into the availability and 

quality of different types of transport-related data in developing countries; and 
·  Interviews with experts who have worked with transport data and project evaluation 

in developing countries to gather their insights into the availability and quality of 
data by type of data and country/region, as well as other factors such as the technical 
capacity for local data collection. 
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A list of literature sources is attached as Appendix A.  One source of particular note is a 2003 
study for the U.S. Environmental Protection Agency (EPA).5  This study, which was focused on 
developing recommendations for transport forecasting methods for developing countries, 
included a detailed review of data availability covering over 25 developing countries.  While the 
situation in some more rapidly developing countries (such as China and India) is changing 
rapidly, this report paints a picture of data availability in many of the less developed countries 
(such as most of Africa) which is still largely accurate.  The findings from the EPA study are 
combined with findings from this research in a matrix of data availability included as 
Appendix B. 

A list of interviewees is provided in Appendix C.  The interviews covered the following general 
topics: 

·  Transport data availability (traffic counts, transit ridership, roadway networks, 
bicycle and pedestrian infrastructure, motor vehicle fleets, freight movement); 

·  Land use and socioeconomic data availability (population, jobs, land uses); 
·  Energy and emissions data availability (fuel sales/consumption, fuel economy, retail 

prices); 
·  Transport-related surveys (origin-destination surveys, transit on-board surveys, 

parking inventories, traffic speed studies, occupancy surveys); 
·  Transport modeling capabilities (regional travel demand model, traffic simulation 

models, mode choice models, vehicle fleet/stock turnover models); 
·  Local technical capacity to collect transport data on a project-specific basis; 
·  Other research (elasticities or coefficients on travel behavior parameters, vehicle 

instrumentation for fuel consumption/emissions, life-cycle emissions);  
·  Regional transport and land use planning (responsibility, integration/coordination, 

implementation authority); and 
·  Needs and preferences for forecasting tools. 

Not all interviewees were asked about all topics, but instead were asked to discuss their specific 
areas of knowledge, providing general impressions of data availability as well as specific 
examples when possible. 

Section 2 of this report discusses findings on data availability, including general availability by 
type and by world region.  Section 3 discusses needs and preferences for forecasting and 
evaluation methods as expressed by interviewees.  Section 4 presents our conclusions. 
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2 Data Availability 

2.1 Key Data Issues and Needs in GHG Evaluation 

The term “data” is actually a very broad term encompassing a number of dimensions.  Some of 
the key distinctions relevant to this work include: 

·  Primary versus secondary data, where primary data includes counts, surveys, 
monitoring, etc. and secondary data includes information derived from primary 
sources such as travel demand model output, summary statistics, or parameters such 
as mode choice elasticities. 

·  Different geographic scales – some transport data is collected at a national level (e.g., 
motor vehicle registrations, fuel sales), some at a regional level (e.g., traveler origin-
destination surveys), and some at a local or site-specific level (e.g., traffic counts, 
traffic speeds, transit ridership by line).   

·  Aggregate versus disaggregate data.  Data can be collected and reported at various 
levels of aggregation.  For example, vehicle data may be tracked at the level of the 
individual vehicle but reported only in terms of summary statistics for the overall 
vehicle fleet.  

·  Cross-sectional data (collected at a single point in time) versus time-series data 
(repeat surveys at multiple time points). 

·  Qualitative versus quantitative data, where qualitative can include things such as 
transportation user satisfaction, capacity to implement a project, etc. 

·  There also are a number of different needs for GHG evaluation of transport projects, 
policies, and programs.  In particular: 

·  Data and methods are first required to establish a baseline of GHG emissions against 
which increases or decreases attributable to the project can be measured.  The 
purpose of the baseline is to create an estimate of what would have happened without 
the project.  This requires forecasting methods (which may be as simple as trend 
extrapolation) that are based on data. 

·  Data and methods are then required to estimate the change in GHG emissions 
compared to the baseline.  In many cases this may be a very different set of data and 
methods than required to develop a baseline.   

·  Data availability and requirements may differ depending upon whether a projection 
is being made (ex-ante evaluation) before the project is implemented, or whether the 
project’s impacts are being estimated after implementation (ex-post evaluation). 

·  Data requirements will vary depending upon the specific purpose of the evaluation 
and the desired level of stringency.  In some cases, it may not be possible or desirable 
to quantify GHG emission changes, and a qualitative estimate (increase or decrease) 
or proxy indicator (e.g., VKT reduction) may be needed.  The quantitative GHG 
estimates themselves may have varying levels of confidence.6   
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Frequently, different combinations of data sources can be used to reach the same end objective.  
For example, total VKT can be estimated based on a sample of traffic counts from throughout a 
region (and then divided by total regional population to get VKT per capita), or it can be 
estimated based on VKT per capita estimates (developed from a household-based origin-
destination survey) multiplied by total population.  Projections of future VKT could be based on 
extrapolation of past trends (using time-series data on traffic counts or population and VKT per 
capita), or could be based on a disaggregate accounting of population projections and VKT per 
capita by income level.  When making projections, it is generally preferable to disaggregate as 
much as possible so that the key driving factors and relationships affecting the variable of 
interest are identified and isolated.  However, the available data may not support disaggregation 
(e.g., the country may not have data on VKT per capita broken down by income level, if they 
have not performed a travel survey).�

2.2 General State of Data in Developing Countries 

A key finding from this research is that most types of data required for transport project 
evaluation are not routinely collected in developing countries, or if they are collected, are often 
of poor quality or limited scope.  Most data, in fact, is collected on an ad hoc basis for project-
specific purposes, and is commonly either not available or not relevant (due to age, context, etc.) 
for other projects.  Furthermore, many studies use data from older studies that is updated using 
various adjustment parameters even though it may be outdated.  There are few high-quality, 
ongoing or replicated data collection efforts for trend monitoring over time.7  

Within any given country, locally and regionally collected data varies across cities or 
metropolitan areas.  The best data collection efforts are likely to be found in the larger cities, 
which often develop travel demand forecasting models to support transport planning.  Data 
collection is more sporadic in smaller cities, and national-level transport statistics reflecting 
intercity travel patterns are generally quite limited.   

The availability and quality of data also varies, as might be expected, according to the income or 
level of development of the country.  Some of the more rapidly developing or advanced 
countries, such as Chile, China, Mexico, and South Africa, have invested more in transport 
planning and research and therefore have somewhat better-quality data.  Less wealthy countries, 
including most of Africa and some smaller Latin American and Asian countries tend to have 
limited or nonexistent data and modeling capabilities.�
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2.3 Availability of Data by Type of Data 

Table 2.1 provides a summary of data availability in developing countries for key data required 
for assessing greenhouse gas emissions from the transport sector.  Although data availability 
ranges widely from country to country and even city to city within each country, this table 
identifies the general availability and quality of key types of data as identified in the research 
conducted for this project.  The table provides information on each type of data at different 
geographic scales (national-, regional-, and/or project-specific).  The fields in the table include: 

·  Most likely data origin:  Based on a review of literature and interviews, this column 
points out whether the data is more likely from a primary or secondary source.  
Primary data includes counts, surveys, and other direct monitoring methods.  
Secondary data includes information derived from primary sources such as travel 
demand model output, summary statistics, or parameters such as mode choice 
elasticities. 

·  Level of aggregation:  Data can be collected and reported at various levels of 
aggregation.  This column shows whether data available for public consumption is 
most likely available at a disaggregate level (e.g., individual records for households, 
travelers, or a specific facility), or only at an aggregate level (e.g., summary statistics 
for a region or country). 

·  Time of collection:  The column differentiates whether data is most likely available 
only as cross-sectional data (collected at a single point in time) versus time-series 
data (repeat surveys at multiple time points). 

·  Availability:  This column presents the research team’s judgment as to whether data 
is:  1) unlikely to be available or available only in a handful of major urban areas 
(low); 2) available in many countries (medium); or 3) available in most countries 
(high). 

·  Quality:  This column presents the research team’s judgment as to whether the 
quality of the data quality is known to be:  1) poor and unreliable in most instances 
(low); 2) generally usable but with caveats (medium); or 3) of good quality and 
almost universally reliable (high). 

·  Comments:  Other comments specific to each data type are listed in this column. 
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Table 2.1 Availability of Data in Developing Countr ies by Data Type 

Level of Aggregation* 
Time of 

Collection* 
 

Most Likely 
Data Origin 

Aggregate  Disaggregate  
Cross-

sectional  
Time-
series  

Availability  Quality Comments 

Traveler and Trip Characteristics 

Regional Data Primary X   X X Low Medium 

Project-Specific Data Primary   X X   Medium Medium 
A few cities have done large scale travel 
surveys in time-series. 

Traffic Volumes 

Regional Data Primary X X X X Low Medium 

Project-Specific Data Primary X X X   High Medium 

In some countries, data may be derived 
from disaggregate data, but displayed so 
that they cannot be extracted. 

Traffic Speeds 

Regional Data Secondary X     X Low Medium 

Project-Specific Data Primary   X X   Medium Low 

Often managed by police and unavailable 
for planning purposes.  Data unlikely 
partitioned by facility and time of day. 

Vehicle Occupancy  

Regional Data Secondary X   X   Low Low 

Project-Specific Data Secondary X   X   Medium Low 

Developing countries have more taxis and 
multi-occupancy options that often aren’t 
considered. 

Roadway Networks               

Regional Data Primary   X   X High Low 
Collected, but not maintained to keep up 
with growth of roadway development. 

Bicycle and Pedestrian Infrastructure  

Project-Specific Data Primary X   X   Low Low 
Large infrastructure catalogued, but not 
unmaintained sidewalks or crosswalks. 

Transit Ridership  

Regional Data Primary X   X   Low Medium 

Project-Specific Data Primary   X X X High Medium 
Transit rider characteristics, on the other 
hand, are not readily available. 
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Motor Vehicle Fleets  

National Data Primary X     X High Low 
Data are often outdated and ignore 
turnover. 

Freight Movement  

Regional Data Primary X   X X Low Medium 

Project-Specific Data Primary   X X   Medium Medium 

Data quality varies by state.  Extensive 
commodity flow matrices in a few 
countries.  

Total Fuel and Energy Consumption  

National Data Secondary X     X High High 
Country-level data in aggregate are 
reliable, but sub-national data not as 
reliable. 

Fuel Consumption and Emissions Rates  

National Data Secondary X   X   Low Medium 

Project-Specific Data Secondary   X X   Medium High 

China is the only developing country with 
fuel economy standards.  IVE drive cycles 
produce good data but expensive to 
collect. 

Fuel Prices  

National Data Primary X     X High High 
Gasoline and diesel prices at the 
aggregate level for 170 countries. 

Land Use and Socioeconomic Data  

National Data Primary X     X High Medium 

Regional Data Secondary X X   X Medium Medium 

Planned cities have more detailed data 
available; large floating populations may 
provide inaccurate estimates. 

Transport and Land Use Plans  

Regional Data Secondary X   X   Low Low 
Land use plans not integrated with 
transportation plans. 

Behavioral Parameters  

National Data Secondary X   X   Low Low 

Regional Data Secondary X   X   Medium Low 

Elasticities and model coefficients are 
usually defaults and not derived for the 
context. 

*X denotes that data exist at some level (i.e., the literature review and/or interviews have identified situations where the data has been used for project or research 
purposes) but may not be easily accessible.  A blank denotes that data are either not collected or the state of the data is unknown. 
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Traveler and Trip Characteristics 

GHG emissions can be measured in the aggregate (e.g., derived from total fuel used), or at the 
individual level (e.g., derived from the household or traveler taking an individual trip).  Using a 
household travel survey, a rich data set can be developed to understand mode choice, route 
choice, trip length, and data that can feed into a complex travel demand model.  Household and 
origin-destination surveys seem to correspond with significant growth and anticipated 
development in a region, and are often conducted to supplement a travel demand modeling effort 
brought in through foreign consultants and development aid.   

At the data-thirsty end of the spectrum, some cities such as Shanghai, China have done a variety 
of household travel surveys for researchers examining new growth neighborhoods, and their 
Urban Transport Institute teams with the Shanghai Statistical Bureau to prepare, analyze and 
execute data for a travel survey every nine years.8  Other cities in China undergo this effort less 
frequently, if at all.  Santiago, Chile has household origin-destination surveys available for 3 
years (1991, 1997, 2001).9  These covered about three percent of the population.  They currently 
are preparing to conduct a new version that is less detailed and covers less of the population, but 
is more frequent (once a year).  The data include nonmotorized mode details particularly 
important for a city with high walk share.  Other cities such as Cairo, Egypt; Beirut, Lebanon; 
Mexico City, Mexico; and Pretoria, South Africa have conducted a survey within the last 10 
years.10  Brazil is another country that has aimed for more comprehensive approaches; Sao Paolo 
has conducted a large-scale origin-destination (O-D) survey every 10 years since 1967 and Rio 
de Janeiro has conducted three since 1970.  Surprisingly, Curitiba, well-known for its BRT 
system and urban planning practices, has never conducted one.11  In most African countries, as 
well as some of the poorer Asian and Latin American countries, household travel surveys are not 
performed.  Most smaller cities also have not performed household travel or O-D surveys. 

In spite of highly varied coverage and periodicity of household travel surveys, a point of 
encouragement regarding this type of data collection in developing countries relates to costs; 
because costs of administering the survey tend to be low compared with costs of administering 
similar surveys in developed countries, when they are done, data sets are often quite large and 
comprehensive, with good coverage. 

Traffic Volumes 

A majority of the data on traffic volumes in developing countries is conducted on a project-level 
ad hoc basis.  Depending on the scope of the project, the data can be as specific on each roadway 
segment by type of vehicle and time of day.   
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Cities with four-step models12 have road network data and oftentimes have traffic count 
information.13  Traffic counts generally, at a minimum, distinguish between personal and 
commercial vehicles, and may include more detailed subclassifications of vehicle types (e.g., 
two-wheel versus four-wheel motorized vehicles).  The frequency and comprehensiveness of 
traffic counts varies considerably from country to country.  Even in cities with four-step models, 
traffic counts may only be collected once to support model calibration, and time-series data or 
data supporting daily, weekly, or seasonal adjustments are commonly not available. 

Cities without four-step models tend to conduct traffic counts and speed surveys on an ad hoc 
basis for specific projects.  In these situations, data may not be retained in a central location and 
may not be readily available after the original study is completed.  Traffic counts may be 
conducted for specific links in the road network but not in a comprehensive manner that allows 
an estimation of overall VKT.  

As for technology, some cities such as Shanghai, China have a system of loop detectors in place, 
and Buenos Aires, Argentina has permanent fixed counters and portable counters in use, but 
many smaller cities use manual classification counts.  The way cities display data also is varied.  
Santiago, Chile has a web site with data on highway volumes, but the format is difficult to 
extract and use.14   

One challenge with the data in developing countries is that the maps and geographic information 
systems (GIS) links of traffic volume data are often aggregated, with weighted lines showing 
differentiated traffic volumes.  The data may have more complexity (vehicle type, time of day) 
but these cannot be extracted from the published format.  In countries such as China and 
Vietnam, it is rare to obtain the raw data behind the traffic count information for researchers 
outside of those who develop and maintain the data, often the government-affiliated education 
consulting agencies.���

Traffic Speeds 

Traffic speeds, much like traffic volumes, are often conducted on a project-level ad hoc basis, 
and sometimes to support four-step model calibration.  In some countries, speed surveys are the 
purview of the police and also may not be available for research or planning purposes.  
Depending on the scope of the project, the data may be collected by facility and time of day. 

Speed surveys can now be done easily with handheld GPS,15 using a technology beyond the 
traditional floating car methodology,16 which is still used in many developing cities.  A rule of 
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thumb method is sometimes used in cities where data is not routinely collected; many cities are 
“incredibly congested” and it is safe to assume speeds in the 5 to 10 mph range on many 
roadways during peak periods.17  Also, it is possible to generally observe speeds anecdotally; an 
experienced traffic engineer could likely ascertain approximate speed ranges by driving around 
the city for a week.  

For World Bank Clean Development Mechanism (CDM) projects, data is specifically collected 
for project-level funding.  Despite the fact that there may be existing data collected domestically, 
project-level data is still collected by the World Bank because it is regarded as the only way to 
obtain reliable data in order to make policy decisions.18  For example, the World Bank would be 
interested in a specific definition of speed on a roadway to measure equivalency among different 
CDM projects.  However, speed surveys can sometimes be difficult with multiple modes 
traveling on one road; on a typical Indian roadway, for example, cars, motorbikes, bicycles, 
humans, and livestock could all be traveling at different speeds. 

Vehicle Occupancy 

Vehicle occupancy is often collected for project-specific purposes.  In developing countries, one 
of the challenges is the fact that there are many vehicle types, including informal vehicle types 
that seat more than the capacity of the vehicle.  Thus, instead of a roadside vehicle occupancy 
count, an on-board survey may be needed to accurately assess vehicle occupancy.  Even with 
more formal transport such as taxis, there are often more than the single or double-occupancy 
vehicles seen in developed countries.   

There are other creative ways that are being explored to obtain information on vehicle 
occupancy.  One method developed in Australia may be applied to a variety of Asian 
countries.19  This includes collecting information from road accidents (police records) from 
those in and around the county.  The data would have to have been collected by the police – 
which may be difficult to obtain or of poor quality in developing countries.  A sample can be 
taken from any accident that had records.  In Australia this meant half a million records, 
providing a large sample reflective of vehicle occupancy. 

Roadway Networks 

Despite the fact that many cities have begun to code their roadway network in a GIS format, the 
underlying data quality can still be under question; sometimes the data on roadway networks 
was collected over 10 years ago for a large development project and never again updated.  With 
the pace of development in developing countries, the roadway network is likely expanded and 
altered more quickly than the data can keep pace.   
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Some cities maintain and frequently update GIS data that includes facility type, capacity, and 
number of lanes.  Cairo, Egypt, Johannesburg, South Africa and other cities with four-step travel 
models have this information coded within their travel demand model.  Brazil’s privately 
operated roads have data on-line.  In Mexico, there are major intercity highway network and 
count maps available from the SCT (Transportation Ministry).20  These are of good quality with 
detail by vehicle type.  Smaller cities in China often have a handbook of roadways; and although 
there are no geocoded GIS maps, one has access to a regularly updated book of roadways listing 
width and capacity.  There are even some efforts made to select cities to provide roadway details 
through aerial photography.  One such instance is MapJack, which has begun to photograph and 
document a series of roadways in various cities in Thailand, including Chiang Mai, Ayutthaya, 
and Mae Hong Son.21 

Some other places with poorer quality roads such as in India have very little data on roadway 
network – they only have total miles by roadway type, unattached to any spatial database.22 

Bicycle and Pedestrian Infrastructure 

The importance on designing for and accommodating for bicyclists and pedestrians is often an 
afterthought in some developing cities.  However, due to the high volumes of pedestrians and 
bicyclists in dense urban areas in cities in Asia and Latin America, there are some larger 
infrastructure components in place; notably skybridges, underpasses, and bike lanes.  One of the 
recent challenges has become the tradeoffs between transit infrastructure such as bus rapid 
transit with previously bicycle dominated roadways.23 

In many Chinese center cities, pedestrian malls are a common sight, and sidewalks are often 
wide to accommodate demand.  In some developing cities, the trend has moved away from the 
“complete streets” concept of mixing all traffic into a city street, into creating infrastructure to 
separate modes.  This can be seen in Beijing and Shanghai where large skybridges are meant to 
allow pedestrians to cross-over eight-lane urban arterials without interfering with vehicular 
flow.24   

Efforts have been made by the World Bank to conduct walkability inventories and pedestrian 
quality surveys, but these had been found to be data intensive efforts and done only for small 
areas and without any intention of long-term periodic data collection.  One substantial problem 
is in the chance that a sidewalk or bicycling facility may be constructed, it is seldom maintained, 
and over time, the degradation includes dangerous obstructions (both permanent and temporary) 
that are not characterized in a city database of facilities.   
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Transit Ridership and Rider Characteristics 

The quality and timeliness of transit ridership data, including ridership by line in a system, are 
driven by multiple variables, including whether the system is run by private operators, the size 
of the system, the adherence to specific routes, and the proximity to a major university (to obtain 
student survey assistance).  

In most developing countries, it is relatively easy to obtain the number of vehicles in a fleet by 
type and the mileage traveled.25  Cities that run their own fleets do keep records of the number 
of vehicles dispatched, and private operators often report to cities that provide concessions for 
systemwide service.  What is difficult to obtain is whether there are informal paratransit 
operators that also serve an area; these data are not necessarily reported and are difficult to 
collect, especially in cities in Latin America where much of the transit is operated by mafias.26  
In these cases one can obtain the number of buses allowed by regulation, but will not be able to 
ascertain the number of buses actually on the routes.  In some countries, fare subsidies based on 
passenger-kilometers and/or vehicle-kilometers traveled provide an incentive for misreporting 
data.27 

In cities in India, China, and other Asian countries, data collection for transit ridership is often 
very straightforward.  Data can be collected at low cost using graduate students from a local 
university.28  In China, each city has its own university-based transport institute (e.g., Kunming 
University of Science and Technology Urban Transport Institute).  The data is often 
comprehensive with boarding and alighting data, including a line by line analysis, although it is 
not clear how often this data is collected.  Sometimes, this data also is input into a GIS mapping 
of origins and destination by TAZ.  The challenge in China is often access to route plans and 
raw data to those outside of the institute.  Because major construction (e.g., metro lines, new bus 
rapid transit systems) are being deployed at a rapid pace, the publication of route plans are often 
not provided for researchers until the information is provided to the public, often too late to run 
any analysis that might affect the planning of the route or service plan.29   

Motor Vehicle Fleets 

Vehicle registration data is a data source in many developing countries that can provide 
estimates of vehicles by type (e.g., two-wheel, four-wheel, commercial).  Registration databases 
also commonly provide information on data such as the age distribution of vehicles and engine 
size/power rating, which are important to emissions forecasting.  Most countries, even those 
with little other available information, have national vehicle registration databases.  These 
databases vary in quality; reported problems include infrequent updating, lack of 
comprehensiveness, and failure to purge scrapped vehicles from the database.  In some 
countries, data may not be maintained in an appropriate electronic format suitable for easy 
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analysis.  Notwithstanding these limitations, some type of information about the age distribution 
of vehicles and the proportion of vehicles by vehicle characteristic can usually be obtained from 
data available in most countries. 

A chronic problem in the vehicle registration data is that countries will register but not deregister 
vehicles, i.e., people are not required to turn in their plates when the vehicle is scrapped and 
unused vehicles are not expunged from the database.  This means that it is uncertain how many 
vehicles are in use or their age.30  It is suspected that official numbers can overstate the fleet size 
by 25 percent.31  Odometer readings cannot be trusted in developing countries and therefore 
cannot be used to get mileage accumulation. 

For Pakistan, Thailand, South Korea, and Indonesia, the main source of data is the statistics 
division, which collates the vehicle registration database.32  Because the institute maintaining the 
data is not transportation-related, a major disadvantage is the failure to collect more specific data 
on vehicle activity and fuel type. 

In countries such as Philippines, Nepal, Sri Lanka, Malaysia, and Bangladesh, the Transport 
Ministries and Research Institutions act as main repositories of the transport database.  They 
maintain the vehicle registration accounts, which are updated regularly for a few countries such 
as the Philippines but very infrequently in others, such as Nepal.  Furthermore, the data are not 
collated at the corridor or subarea level, or by activity or fuel type.33 

Freight Movement 

In some countries, the national levels of freight tonnage and ton-kilometers by mode are outlined 
in the country’s statistical yearbook.  For instance, the China Statistical Yearbook includes 
extensive freight data, including commodity volumes and values by mode, transport type (e.g., 
railway, waterway, highway), and main origin (i.e., a listing of all the major freight railway 
stations and their volumes).34  In Brazil, the State of São Paulo has O-D matrices by commodity 
type frequently updated by the Transport State Secretary.  National data is organized by a 
logistics national plan by the Minister of Transport.  The data accuracy and comprehensiveness 
would vary state to state.35 

Many countries, however, only collect freight data on an ad hoc basis for specific projects.36  
Like other ad hoc data collection efforts, the results may not be transferable or relevant to 
project or program evaluation in other situations.�
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Total Fuel and Energy Consumption 

Because records of fuel sales are maintained for tax purposes, they are therefore typically 
available from the government and/or oil companies and also relatively accurate.  Fuel sales can 
be combined with vehicle fuel consumption rates to estimate total kilometers driven.  The 
accuracy and reliability of fuel sale data is relatively good at the country level.  The International 
Energy Agency (IEA) is the best high-level data source with coverage of all countries.  The 
agency maintains annually updated tables by fuel type and by sector by country.37  Data at a 
level of detail smaller than the country level is generally unreliable or unavailable, as the 
government may not integrate it or collate it at the city or regional level.   

For the World Bank CDM process, there is a citywide methodology for fuel consumption using 
fuel sales as a proxy, which can be applied when subnational sales data is available.  However, 
fuel sales are only a proxy for fuel consumption and some experts express major caveats in 
making that correlation.  For instance, while it may be possible to measure aggregate fuel 
efficiency for the transportation sector, fuel sales are not tied to vehicle type, and so fuel 
consumption cannot be determined for specific types of vehicles.  This makes it more difficult to 
assess the impacts of policies directed at specific vehicle types, such as fuel economy 
standards.38  Fuel sales data also are of no value in assessing the impacts of projects or policies 
focused in small geographic areas, such as corridor traffic flow improvements. 

The variance in data availability among countries depends on several factors:  if the fuel sales 
are public, private or both; whether there is detail on the mix of gasoline versus diesel vehicles 
and the definitions of those categories; and definitions on the uses of the fuel (e.g., on-road 
versus off-road use of diesel fuel).39  In modeling exercises such as the IEA Mobility Model, 
historical data can be gathered from 1970 on a yearly basis.  However, data reliability and 
availability before 1990 has often a significantly lower quality than data following 1990.  Years 
before 1990 often require estimation and should be considered with adequate caution.40  One 
way to cross-check the data is to examine the difference between inventory and sales.41  A fuel 
inventory captures the quantity of fuel available for use (versus the amount actually sold), and 
this number should never by lower than fuel sales, unless the country is drawing down a 
repository for fuel that is not transparent in the data.  Comparing the two can provide an estimate 
of the fuel supply in the country and should pass the test of logic, although it may uncover some 
anomalies in the data. 

Fuel Consumption and Emissions Rates 

Fuel consumption and GHG emissions rates are basic information requirements for assessing the 
GHG impacts of any transport action.  The development of reliable data on fuel economy and 
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emissions rates is typically triggered when a country decides to implement fuel economy 
standards.  To date, China is the only developing country that has adopted fuel economy 
standards,42 although a number of other countries, including India and Mexico are considering 
them.  Without such standards, fuel economy (of new vehicles or the fleet) would not normally 
be monitored.   

If the type of vehicle is known, fuel consumption can be estimated, simulated, or in some cases 
measured from direct surveys or imputed from averages.43  Developing fuel efficiency estimates, 
however, can be complicated by the introduction of imported vehicles.  China and India both 
have a growing motor vehicle industry, but most developing countries rely almost exclusively 
on the import of second-hand vehicles.44  This means that they cannot impose fuel economy 
standards in the same way that countries that largely supply their own motor vehicle fleet can.  
Furthermore, data on new vehicle sales cannot be used to assess fuel economy, and reliable 
vehicle registration data would instead be required.  

An alternative way of measuring fuel economy is through drive-cycle emissions studies such as 
have been conducted in nine countries to date to support the IVE model.45  Traffic simulation 
models can then be used in conjunction with the IVE to estimate actual fuel consumption under 
corridor-specific traffic conditions.  However, the emissions measurement studies are often 
localized cross-sectional studies in a city.  In Accra, Ghana, a project is being undertaken to 
estimate the total vehicle population and model CO2 emissions using videotape and counts, with 
a simulation for BRT emissions.46  A simulation exercise also was conducted in Mexico City to 
show the fuel efficiency effects of BRT on overall traffic conditions along the Insurgentes 
Corridor.47

��

Fuel Prices 

Fuel price data can provide an indication of the competitiveness of vehicular versus 
nonmotorized transport, and fuel taxation levels can be an important policy mechanism in 
encouraging sustainable transport systems.  Fuel taxes are an important source of revenue for 
financing the transport sector.  Because what is taxed is recorded, fuel tax and price data by 
country is available at the country level as an average.  “International Fuel Prices” is a long-time 
effort of the German sustainable development enterprise, GTZ, on behalf of the German Federal 
Ministry for Economic Cooperation and Development to provide decision-makers with global 
data on fuel prices.  The worldwide comparability of fuel prices helps in implementing a rational 
energy pricing policy.  GTZ has a fuel price survey that shows price of fuel at a country level 
and over the last 10 years.  These are mapped out into four levels of retail price – from countries 
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that provide high producer subsidies to those that highly tax their retail fuel.  Data for 2009 
provide information on gasoline and diesel prices in some 170 countries.48 

Land Use and Socioeconomic Data 

Data on total population and employment by subarea, along with socioeconomic characteristics 
(e.g., household sizes, incomes), are typically important inputs to travel demand forecasting 
methods.  They can also serve as indicators of the viability of different transport projects (e.g., 
higher population densities are more supportive of high-capacity transit modes).  Detailed 
(parcel or small area) data on land use types also can be used for indicators of urban form that 
may support different transport modes. 

The data availability for land use at the parcel level is better in more developed, planned cities.  
For instance, the data in China and Vietnam, with roots in central planning, do exist and are very 
comprehensive.  However, the challenge is that much of the information must be paid for in 
order to be used by outside parties.  In Mexico, the data varies by municipality, but is generally 
available at the TAZ level (with the smallest about 0.25 square miles), and Mexico City has this 
in GIS format.49  In India, the data is less reliable due to the large informal sector.50    

As for population, employment, and sociodemographic characteristics, the data are usually 
summarized at the country level and compiled by various international databases.  Almost all 
countries conduct a census, but researchers do not always trust the data at the subarea level.  For 
instance, in Lagos, Nigeria there is considerable uncertainty about the city’s total population, let 
alone the details of its spatial distribution.51  For the World Bank BRT project in Ghana, special 
efforts are being conducted for a land use and population assessment in specific BRT corridors 
since the existing data are considered unreliable.  Rapid population growth in many developing 
cities, combined with large informal settlements, makes the accurate tracking of population 
particularly difficult.  Also, work site-based job data, such as are routinely collected in the 
United States through employer surveys, are not collected in most developing countries. 

In Mexico, the census is conducted every 10 years there with detailed data disaggregated by 
household income and age.  Every five years there is a less detailed population and number of 
households only assembled by INEGI (Mexican Census Bureau).  The data are available in 
census tracts and blocks for the six-digit NAICS code.  In China, the detail is in the annual 
Statistical Yearbook, of which city- and province-level data also is assembled.  For population 
and jobs, the interim years between census data collection are estimates.   

Per capita income has been identified as one of the primary factors in determining both 
automobile ownership and usage levels.  International agencies sponsor regular programs to 
estimate national income, and as a result, these data tend to be fairly robust.52 Unfortunately, 
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information on the distribution of income within the population as well as income levels for 
specific subregions of a country is often unavailable or unreliable. 

Transport and Land Use Plans 

Some cities in the developing world have developed transport master plans, but implementation 
is not necessarily consistent with the plan and in particular, the schedule for project 
implementation may significantly lag what is originally proposed.  Also, most cities’ plans are 
not designed for GHG mitigation, since addressing climate change is typically not a concern to 
local elected officials.  Most transport plans are by nature designed to provide service where it 
doesn’t exist or to improve service (whether highways or transit), meaning that total travel will 
increase.  The plans do often have a multimodal focus, rather than just emphasizing highway 
construction.  Because of rapid urban growth, transport investments are generally just keeping 
up with growing travel demand rather than getting ahead of it.53 

In most countries in Latin America and Asia, land use planning is conducted at a municipal 
level, but implementation is poor.  Actual development is driven by the private sector and 
market forces and the government does not have effective tools or powers to implement land use 
plans.  For example, impact fees are not assessed so developers cannot be held accountable for 
the infrastructure, congestion, etc. costs they impose.  Zoning is available but often not enforced.  
Informal settlements occur because land is so expensive; these provide a place for people who 
can’t “buy in” to the formal market.54   

Furthermore, land use planning has been fairly traditional and generally not integrated with 
transportation.  Different departments conduct transport and land use planning and rarely 
coordinate.  There have not been regional planning/visioning efforts such as are recently taking 
place in many U.S. metropolitan areas. 

Behavioral Parameters 

Transport modeling studies can result in behavioral parameters, such as elasticities showing the 
relationship between travel cost or time by different modes and modal choice.  These elasticities 
or model coefficients may in some cases be transferable to other situations, providing a basis 
upon which to assess transport project or policy impacts even when local data to predict 
behavioral response is unavailable.  There is a broad literature documenting research on travel 
elasticities and other factors in developed countries. 

This review found that such parameters are not easy to find in developing countries, and when 
they do exist, must be scrutinized carefully to assess the reliability of the underlying data and 
potential transferability to other contexts.  For example, they may be based on studies conducted 
10, 20, or even 30 years ago when travel choices and patterns were very different.  They are 
sometimes found in study reports, produced for a specific project, that are not widely available 
and may provide little or no information on the underlying data sources.  Parameters that can be 
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found tend to vary widely from source to source.55  Parameters such as mode choice coefficients 
may be developed as part of travel demand models, but the data underlying the model may not 
be reliable and documentation may be difficult or impossible to obtain.  Even when data do 
exist, researchers have often found local agency officials or research staff unwilling to share it.56  
Predicting modal choice in developing countries is particularly complex because of the large 
number of modes that may be utilized in a particular country, and because travel conditions, 
socioeconomic characteristics, etc. often change rapidly.  

2.4 Technical and Institutional Capacity for Data C ollection and Analysis 

Comprehensive (citywide) transport data collection efforts are often driven by the development 
of travel demand forecasting models for use in planning.  Data collection capacity and modeling 
capabilities vary greatly among countries and among cities within the same country.  In general, 
a local institutional capacity exists for this data collection and analysis in wealthier developing 
countries and in the largest cities of the world.  For example, Mexico City, Mexico; Mumbai, 
India; Sao Paulo, Brazil; Shanghai, China; and Buenos Aires, Argentina are found to have well 
developed travel demand models based upon household travel surveys.57  As shown in 
Table 2.2, these represent five of the 7 cities in developing countries listed in the 10 most 
populated cities in the world. 

�����������	
���

��������������������������������� 	
��������������  

0Source: www.worldatlas.com, “Largest cities of the world-by population,” accessed January 19, 2010. 
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City  Population*  Country Type  Well Developed Travel 
Demand Model? 

1. Tokyo, Japan 28,025,000 Developed Yes 
2. Mexico City, Mexico 18,131,000 Developing Yes 

3. Mumbai, India 18,042,000 Developing Yes 

4. Sáo Paulo, Brazil 17,711,000 Developing Yes 

5. New York City, USA 16,626,000 Developed Yes 

6. Shanghai, China 14,173,000 Developing Yes 

7. Lagos, Nigeria 13,488,000 Developing No 

8. Los Angeles, USA 13,129,000 Developed Yes 

9. Calcutta, India 12,900,000 Developing Unknown 

10. Buenos Aires, Argentina 12,431,000 Developing Yes 
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Also, well developed travel demand models based upon household travel surveys exist in the 
African nations of Egypt (Cairo) and South Africa (Johannesburg and Pretoria), but not in 
Lagos, Nigeria, which is reported to be the seventh largest city in the world with a population of 
13.5 million, but has a much lower gross domestic product (GDP) per capita than Egypt or 
South Africa.57  In Lagos, where the local institutional capacity does not exist to collect the 
appropriate data to estimate the amount of passenger and vehicle travel, the World Bank plans to 
fund a program to conduct traffic counts at statistically representative locations and conduct 
origin-destination and occupancy surveys.58  Other locations, such as Santiago, Chile, Juarez, 
Mexico, and Lima, Peru also were found to have well developed travel demand models. 

Besides a select number of large cities in wealthier developing countries, most developing 
countries do not have the technical and institutional capacity to collect the data and forecast 
travel using travel demand models.  Some locations have a basic model based on default inputs 
or develop the data and models on an ad hoc basis for particular projects.  This is the case in 
Botswana, Ethiopia, and Honduras.  However, in many developing countries there are no data 
on traffic volumes, travel surveys, or travel demand models.  

There have been several projects that have demonstrated that it would not be difficult or 
expensive to collect the data.  For example, a team of researchers from the University of 
California at Riverside and the International Sustainable Systems Research Center conducted a 
series of field studies in developing countries to collect data for their International Vehicle 
Emissions Model.  With help from local universities and officials in each location they were 
able to collect input data for their model in six days for each city.  Other interviewees noted that 
it is not hard to collect basic transportation data using labor from students at local universities.59  
Quality assurance and control procedures are needed to ensure high-quality data collection 
efforts.   

Travel Demand Modeling 

Countries with travel demand models almost exclusively have some form of a four-step model.  
Pretoria, South Africa was the only location found to have an activity-based model.60  The 
research revealed that many cities hire outside or foreign consultants to conduct household 
surveys and to create the travel demand models from that data.  This appears to happen at 
irregular intervals in most areas depending on when funding is available or sometimes to support 
a particular large scale project.  This practice along with the lack of trained local personnel often 
leads to a lack of connectivity between projects and data not being maintained locally for later 
use.  Even when data is available there is sometimes a lack of technical expertise within local 
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government institutions to analyze the data for use in travel demand models.  There are some 
exceptions of cities that are particularly progressive and tend to have more local capacity such as 
noted above. 

Traffic Simulation Models 

There is very little local capability in government agencies for detailed traffic analysis at the 
project level.  In a few cases consultants or universities have used traffic simulation models to 
measure the impact of a specific project, but no instances of government agencies completing 
this work were found.  For example, in Jakarta a team used a coarse traffic simulation model for 
the city center to study the effects of making certain roadway segments into pedestrian malls.61  

2.5 Data Availability and Technical/Institutional C apacity by Country/Region 

Africa 

Transportation data availability in countries in Africa is often limited to major infrastructure 
projects planned for urban areas.  With the exceptions of Egypt and South Africa, many African 
countries surveyed have the least sophisticated methods of travel demand forecasting in 
comparison with other regions of the world.  Most demand estimation in Africa is done by 
consultants for major infrastructure projects financed by international agencies.  Consultants 
report the use of basic factors such as population, vehicle ownership, fuel usage, and elasticities 
of demand in order to predict future travel.  While these studies may be done in consultation 
with country-based personnel, there generally seems to be a lack of trained local personnel and 
connectivity between projects.  For example, in Lagos, Nigeria, it was noted that records of 
traffic counts done for projects even within the past decade are not typically maintained locally 
and available for use.  This has been changing, however, since Lagos now via the World Bank 
has an objective of supporting GHG-reducing projects.62   

Another example is that special projects do have the ability to incite data collection and 
availability.  In Accra, Ghana there is an effort to develop local drive cycles through the IVE 
model:  in conjunction with videotape and counts the city will estimate the total vehicle 
population and model CO2 emissions.  Using an outside traffic engineering firm, Accra 
conducted a simulation for BRT emissions and is developing drive cycles based on BRT 
operations, using the IVE model for CO2 assessment.63  An example of a city with substantial 
data availability is Johannesburg, South Africa, currently on track to implement the Rea Vaya 
Bus Rapid Transit System.64  Emissions factors were developed using MOBILEV and developed 
with the German Ministry of Environment (Umweltbundesamt), taking into account street 
characteristics and speeds.���

������������������������������������������������������
1� �0����.��!�!��&����&
�	�@��	�(	���-��� ,������)� �
1� �0����.��!�!��&�@�(���4��&
 ��-��� ,������)� �
12�0����.��!�!��&�@�(���4��&
 ��-��� ,������)� �
1*��
������ 3����&
%���� � 
������
����� ��� ����	�� 
��� �� �&���� %���� ��� I%
������ 454� @��%������ 
��� ��>,������ �� ���

��
�������
��G�����<�4�J�9:���������#�F���,����)��� ��)� �



�

������������	�
������
�	��� � �2 �

Asia 

In Asia, both Japan and Australia have extensive transportation data sets, which other countries 
in Asia have begun to emulate.  Apelbaum Consulting Group produces an annual Australian 
Transport Facts book that is serving as a model for data collection efforts through the Asian 
Development Bank.65  However, many developing countries in Asia have not yet 
institutionalized data collection, management, and updating processes.   

In the Philippines, Nepal, Sri Lanka, Malaysia and Bangladesh, the Transport Ministries and 
Research Institutions act as main repositories of the transport database.  The Philippines does 
update information such as vehicle registration accounts, but for countries such as Nepal, this is 
not a regular occurrence.   

In the countries with centralized economies such as China and Vietnam, there are national 
centers of statistics that produce annual or five-year statistical yearbooks with parameters that 
are routinely collected and can be used through time-series for the transport sector.   

Asian countries display the widest variation in sophistication of demand forecasting methods.  
For example, Bangladesh has no forecasting models, while Shanghai has had an EMME/2 and 
now EMME/3 model for 15 years that has been regularly improved over this period.  Not 
surprisingly, the countries with the most basic methods are the poorest countries, where there 
simply may not be the financial and human resources necessary to conduct local transportation 
planning.  Many of the high-growth Asian countries, such as Vietnam and South Korea, have 
made rapid strides in improving their data collection and forecasting capabilities in recent years.  
Consultants who have worked in these countries note that the quality of data collection still 
varies from country to country and study to study, and that individual data sources should be 
scrutinized carefully to identify any significant biases or shortcomings in how the data is 
collected.�

India  

Data in India can be very detailed and rigorous at the city level, depending on the strong 
influence of an engaged public official.  About 15 cities have recently collected or are in the 
process of collecting household travel survey data.66  However, the variance among cities is 
high.  Data at city levels is collected, processed, and maintained by city or regional agencies 
without having these compared or cross-checked with data at the national level.67   

Because there is significant interest in CO2 and health effects, the Clean Air Initiative has 
conducted several surveys, collecting data with regards to emissions and air quality.  Figure 2.1 
illustrates CO2 emissions reported at the city level by city size.�
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Figure 2.1  Per Capita CO 2 and PM Emissions in Indian Cities 

�

Source: MOUD Study on Traffic and Transportation, 2008.  From Sudhir Gota and Bert Fabian 
presentation at STAP-ADB Workshop in Metro Manila, October 19-20, 2009. 

A case study of data in Bangalore was reviewed where trip mode share ranged substantially 
between four different studies conducted in 2006-2008.  Based on different forecasts, daily GHG 
emissions (metric tons of CO2 equivalent) were estimated using different denominators, 
including person trips, registered vehicles, and with and without freight.  Thus the numbers also 
varied.68  The lesson is that city level data in India (and presumably elsewhere) must be 
evaluated carefully, with a careful look at the definitions used to generate certain data.   

China  

In China, statistics on transportation and land use are derived by adding up local and provincial 
data, with aggregate numbers sometimes being over- or understated depending on what is 
politically beneficial.  When dealing with car sales and fuel, there is uncertainty in number of 
vehicles sold by dealers to final owners, how much fuel is sold at the pump, the vehicle 
scrappage rate, and thus total passenger vehicle stock.69  
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In China, the main source of data is the National Bureau of Statistics, which acts as the common 
repository of data from various agencies.  The data through Statistical Yearbooks can be very 
comprehensive, including data on passenger-level estimates, freight ton estimates, average 
distance traveled, and even freight coming from key ports or train stations.  A critical missing 
piece of information is that the number of vehicles is not categorized by mode and fuel type.   

China has some of the most advanced data collection and capacity in some of the major urban 
areas such as Beijing, Shanghai, and Guangzhou, but also some of the most inconsistent and 
unreliable data, such as in more rural regions and in the western provinces.  Data at the city level 
is often maintained by research agencies and not related to the national government.  Similar to 
India, the quality of this data may rely on the enthusiasm of a researcher, university professor, or 
public official. 

Because China is one of the few developing countries to establish a motor vehicle fuel economy 
or GHG emission standard, a certain amount of data is required to implement such a standard 
that includes 16 weight classes, ranging from vehicles weighing less than 750 kg (approximately 
1,500 pounds) to vehicles weighing more than 2,500 kg (approximately 5,500 pounds).  Each of 
these vehicle types has maximum limits for fuel consumption (L/100-km) and minimum CAFE-
equivalent miles per gallon (mpg) limits.  Data prior to the fuel economy standard 
implementation was not publicly available, and thus the before and after effects are not well 
understood.  

Because of interest by many international organizations, data is sometimes collected for 
comparison at the city scale.  Figure 2.2 shows annual CO2 emissions for 16 cities in China per 
mode.  The data was collected through the Global Environment Facility-World Bank Urban 
Transport Partnership Program. 
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Figure 2.2  Energy Use and CO 2 Emissions Growth By Chinese City 

�

Source: Preliminary Analysis of Urban Transport Energy Use and Greenhouse Gas Emissions in Chinese 
Cities.  From Georges Darido, Mariana Torres, Shomik Mehndiratta presentation at STAP-ADB 
Workshop in Metro Manila, October 19-20, 2009. 

Latin America 

The level of sophistication in modeling and comprehensiveness of data collection appear to be 
relatively high in Latin America.  Some of the major cities have four-step models to estimate 
demand and have conducted household surveys, the results of which are used to calibrate the 
travel demand model.  Incorporating land use impacts into travel modeling has been done in a 
small number of cases in Latin America.  For example, Chile included land use effects in 
modeling work for the Santiago metro, although some were unhappy with the outcome because 
the land use changes (and the ridership) never materialized on some of the metro lines.  While 
many of the capital cities have four-step models, there is no consistent pattern among secondary 
cities in Latin America.  For example, Buenos Aires has a four-step model while the smaller city 
of San Juan has no demand estimation method at all.  Travel demand models also have not been 
developed in some smaller countries such as Honduras. 
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Mexico  

With regards to the census, Mexico collected detailed population and demographic data every 10 
years, and supplements it with population and household counts every five years.  The data 
comes by census tract and block and the jobs by six-digit NAICS code.  Data also is collected by 
TAZ with 0.25 by 0.25 kilometers as the smallest scale increment for the data.70  The state-level 
government also has motor vehicle registrations by type and age, with model year and fuel type 
available but not always reliable.  As for environment data, in 1999, Mexico conducted a 
national emissions inventory with data on every criteria pollutant by region.71   

Mexico City has one of the best examples of data availability and institutional capacity for data 
collection in the developing world.  Its infamy as one of the most polluted cities in the world has 
opened Mexico City to being studied over and over again during the last few decades.  In terms 
of demand modeling, Mexico City runs both an EMME/2 and a TRANUS model and has a 
detailed GIS database and inventory for streets, traffic analysis zones and even bikeways.   

One of the best examples of comprehensive data collection at the project level is through the bus 
rapid transit project on Insurgentes in Mexico City.  Funded through a World Bank project, it 
required measuring key performance indicators,72 including reduced emission of local and global 
pollutants from the transport system in Insurgentes Avenue as measured through the proposed 
monitoring protocol; improved operation of the bus transport system in the corridor as measured 
by reduced average travel times on the Insurgentes Avenue; improved bus system energy 
efficiency (in liters of diesel per passenger kilometer); and improved bus productivity serving 
more passengers with lesser number of units and increased modal share for large buses.  This 
required project-level transport and environment data of great detail.  To take this data collection 
one step further, the project also received funding from a World Bank project on “Introduction 
of Climate Friendly Measures in Transport,” a comparative study of clean bus technology 
through the implementation of four compressed natural gas (CNG) buses, four hybrid diesel 
electric buses, four clean diesel buses, and four standard diesel buses.73 This allowed emissions 
data based on drive cycle and performance on-road to be tested, monitored and reported at a 
level not yet done in any developing city. 

Chile  

In Latin America, Chile has some of the most advanced frameworks to conduct integrated land 
use and transportation modeling.  Chile has served as a model framework in order to measure 
emissions to be incorporated into the Clean Development Mechanism.74  The primary data for 
the CDM analysis was from the 2001 O-D survey and the land use census, carried out and 
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compiled under the auspices of national transportation planning authorities (SECTRA).  
Estimation of the model required approximated transportation costs for all O-D pairs for all 
mode types; these were derived using SECTRA’s travel forecasting model, ESTRAUS.  Vehicle 
occupancy factors, vehicle types, distances traveled, and average speeds were derived from 
ESTRAUS, the household O-D survey, and related surveys (e.g., traffic counts) carried out 
complementarily to the O-D survey.  Emissions factors come from a locally developed vehicle 
emissions model (MODEM).  Data needs for this model were substantial and had to be 
integrated for the first time for the sole purposes of this exercise.  An example of the data 
developed from these surveys is shown in Figure 2.3. 

Figure 2.3 Mode Shares and Vehicle Ownership in Chi lean Cities 

�

Source: Zegras, C. Sustainable Urban Mobility: Exploring the Role of the Built Environment. Unpublished 
doctoral dissertation, Department of Urban Studies and Planning, Massachusetts Institute of Technology, 
September, 2005. 

Santiago, Chile has a very rich data set and modeling capability which was used for further 
CDM research conducted for the International Institute for Sustainable Development in 2007.75  
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The primary data for the IISD study was developed from household origin-destination surveys in 
1977, 1991, and 2001.  The 2001 O-D survey included 15,000 households (roughly one percent 
of Greater Santiago).  The survey included all trips by household for weekday and weekend.  
The survey contains information on educational level, income level, 13 different trip purposes 
(e.g., work, errands, study), and 28 different travel modes (e.g., auto driver) or combination of 
modes (e.g., auto passenger-Metro).  Data is geocoded with geographic information system 
(GIS) with 50,000 census blocks.   

Land use is developed with national tax records and business and land use permits (as reported 
to municipal governments).  Further data on type of use and floor space constructed also is 
geocoded at the street address level or census block level.  For pollutant emissions, authorities 
have used local vehicle testing facilities to develop drive-cycle profiles specifically for Santiago, 
which have fed the development of MODEM.76

�

Brazil  

Although data availability varies from state to state, Brazil does have a considerable inventory 
and technical capacity for data collection.  Traffic counts and the roadway network on privately 
operated roads throughout the country maintain data in an on-line format.  Transit data is 
collected in most urban areas and for medium and large cities, with data by transit route.  Motor 
vehicle registrations can be obtained with make, model and vehicle type.  Fleet data also is 
available by activity and type of fuel source.   

Census data in Brazil is collected nationwide every 10 years, and information includes age, sex, 
occupation, and education.  Additional censuses for industrial and agricultural data are 
supplemented on the demographic census.  Additionally, household travel surveys also are 
conducted on a 10-year basis for all metropolitan regions.  In Porto Alegre, O-D surveys were 
conducted in both 1996 and 1997.  In Sao Paolo, a major O-D survey was conducted in 1997.   

Additionally Brazilian cities have urban transportation master plans for all urban areas.  In these 
transportation master plans, there are data presented in the master plan derived from intercept 
surveys, parking surveys, traffic speeds, and vehicle occupancy studies.  Depending on the city, 
some of these master plans also include “building value maps” which are conducted separately 
for land use purposes.77  These data are not always updated regularly.   

As for a regional travel model, there is capacity to manage and run these models in the major 
cities.  For instance, a TransCAD model is used in Porto Alegre, a comprehensive travel demand 
model is used in Rio de Janeiro, and Sao Paolo uses the TRIPS software.78 �
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3 Needs and Preferences for Forecasting Tools and M ethods 

3.1 Existing Work on Data and Forecasting Methods f or GHG Analysis �� �

This research uncovered a number of other ongoing or recent activities to improve data 
availability and/or develop GHG analysis and forecasting methods for assessing GHG mitigation 
transport projects in developing countries.  These activities include: 

·  GHG evaluation methodologies have been developed for use under the Clean 
Development Mechanism.  However, only seven transport project methods have 
been approved as of January 2010.  These include baseline methodologies for BRT 
and mass rapid transit projects, as well as methods for energy efficiency retrofits, 
low-GHG vehicles, low-emission vehicles in commercial fleets, production and use 
of plant-based oils, and cable cars.80 

·  Methodologies have been developed to evaluate projects applying for Global 
Environment Facility (GEF) funds.  These methodologies have tended to use 
bottom-up approaches focusing on what can be measured relatively easily with 
available data.  The majority of GEF projects approved by 2009 have been either 
BRT or nonmotorized travel, and hence most evaluations have focused on these types 
of projects, especially BRT.  Work by the ITDP also has been undertaken to collect 
information from project evaluation studies to support the projection of impacts for 
other proposed projects.81   

·  The Asian Development Bank and Inter-American Development Bank’s Transport 
Data in Asia and Latin America (TDALA project) is creating and populating a 
generic framework for improved data collection in these countries.  John Apelbaum 
of Apelbaum Consulting Group, an Australian-based firm, is leading this work.  As 
of January 2010 a scoping study has been undertaken to detail recommendations for 
improved transport data collection in Asia and outline the manner in which data 
should be collected within a revised (harmonized) regional/global framework.  Work 
is commencing to survey and collect data in 10 to 12 Asian countries with the 
support of the Clean Air Institute of Asia.  Work on Latin America will follow.82  
The work is primarily focused on national- and regional-level data and therefore will 
not address all of the detailed types of data that may be required for project-specific 
forecasting and evaluation.   

·  Work is being led by the Institute for Transportation and Development Policy 
(ITDP) for the Asian Development Bank to develop sketch-level GHG forecasting 
methods for major investments (intercity road, transit, etc.) and for the United 
Nations Environmental Programme to develop methods for projects such as BRT and 
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travel demand management.  This work is being led by Michael Replogle of ITDP 
and Sudir Gota of the Clean Air Institute of Asia (CAI-Asia).  As of January 2010 
this project has developed a draft analysis tool populated with basic vehicle and 
travel data for the Philippines, as well as preliminary assessment methods in 
spreadsheet format for major intercity highway investments, BRT projects, and TDM 
projects, including employer-based trip reduction, eco-driving, parking fees, and pay-
as-you-drive insurance.83  

·  The World Bank Environment Department is undertaking work to develop a web-
based forecasting tool suitable for sketch-level GHG evaluation for a number of 
types of GHG mitigation actions at the project, city, and national level.  A draft 
product of this work is expected to be publicly available on the Internet by July 
2010.84 

·  SLoCaT (the Partnership on Sustainable Low-Carbon Transport) has organized a 
contact group on transport data to coordinate and share information among diverse 
efforts.  The SLoCaT Partnership was formed to improve the knowledge on 
sustainable low-carbon transport, help develop better policies and catalyze their 
implementation.  The first meeting of the transport data contact group was held 
January 12, 2010 in Washington, D.C. 

·  The International Energy Agency is a collector and compiler of secondary national 
and regional-level data on stocks, new vehicle sales, key economic and demographic 
data, fuel economies, costs, travel demand, vehicle and fuel market shares, 
technologies and fuel pathways, and vehicle load factors, and limited trip data.  
IEA’s Mobility Model (MoMo)  is a spreadsheet model of global transport, energy 
use, emissions, safety, and materials use that can be used for analysis of multiple 
scenarios based on hypotheses on GDP and population growth, fuel economies, 
costs, travel demand, and vehicle and fuel market shares.  It is primarily suited for 
analysis at the world region level (11 regions covered).  

·  The International Vehicle Emissions model was developed jointly by researchers at 
the International Sustainable Systems Research Center and the University of 
California at Riverside to estimate emissions from motor vehicles in developing 
countries.  The IVE model takes into account differing technologies and conditions, 
which most U.S. and European models cannot do.  Work has been undertaken to 
populate the model with data from 12 cities in nine developing countries to-date, 
based on field data collection using on-board vehicle instrumentation.  The model is 
providing a foundation for more accurate emissions and fuel consumption estimation 
considering vehicle type and traffic flow characteristics. 

·  Other compilers of primary and secondary data include the ASEAN–Japan Transport 
Information Platform (focus on Asia), International Transport Forum (focus on 
European Union and OECD nations and selected developing countries, e.g., India), 
UN-DESA and Regional Commissions, CAI Asia, Andean Development Bank (focus 
on city-level data with efforts to date in 15 cities and expanding), Japan Automobile 
Manufacturers Association (JAMA), Society of Indian Automotive Manufacturers 

������������������������������������������������������
D2�0���� 
��������.�����,�����&
�	�@��	�(	��
���7%��� �4��
��-��� ,������)�
���$
�%
���������� �
D*�0����.��!�!��&�$�&��@�(�����H��	��3
�"��$
�%
����� ��� �



�

2�� ������������	�
������
�	����

(SIAM), Innovation Centre for Energy and Transportation (transport and fuel data for 
China), and Segment Y (commercial data, including vehicle stock by vintage and 
fuel type).  Most of these data sources are focused at the national or regional level 
and may not include more geographically detailed data required for project-specific 
analysis. ��

3.2 Potential Users of a Forecasting Tool 
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3.3 Desirable Characteristics of a Forecasting Tool  

There currently is strong interest in, and need for, tools that can assist in evaluating the GHG 
impacts of transport projects, policies, and programs.  Such tools would be of value not only to 
international funding agencies but also to national and local governments that are interested in 
adopting more sustainable, low-carbon transport programs.  Furthermore, GHG forecasting tools 
largely require the same data and analytical relationships that are needed to forecast other 
transportation metrics and impacts, such as vehicle-kilometers of travel (VKT), transit ridership, 
air pollutant emissions, etc.  Advances in travel and emissions forecasting data and methods are 
therefore desirable for a wide range of purposes to support better planning, not just for GHG 
evaluation. 

While it is possible to structure pre-project evaluation methods around qualitative indicators 
(e.g., consistency with a low-carbon transport plan, meeting certain criteria conducive to mode 
shifts), respondents to this outreach effort suggested that it also is desirable in most situations to 
have at least an order-of-magnitude quantitative estimate of the likely GHG impacts.  This will 
assist project sponsors and funding agencies in determining how a project’s benefits generally 
compare with its costs for the purposes of climate funding. 

Some of the characteristics that are desirable of a GHG forecasting or evaluation tool include: 
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·  The tool should be transparent, meaning that key relationships can be understood by 
the user, who is then able to assess the validity of the relationships and reliability of 
results. 

·  The tool should be applicable even when only very limited data is available.  For 
example, default parameter values should be included where possible so that the tool 
can be applied in situations where local data is not available.  Of course, the 
limitations associated in applying generic data and the uncertainties introduced 
should be noted in the analysis, and in some cases, it may not be appropriate to use 
default parameters. 

·  The tool should have the flexibility to incorporate local data when it is available, and 
to allow assumptions to be adjusted based on the judgment of the analyst.  The user 
should be able to adjust key parameters.  However, the rationale for all assumptions 
should be documented. 

·  The tool should include reality checks on parameters to help users and reviewers 
(such as funding sponsors) assess whether assumptions made by the user are 
reasonable.  For example, a range of data from studies of other similar projects may 
be provided to help bound inputs. 

·  The tool should use a consistent set of base data (e.g., vehicle fleet mix, fuel 
consumption rates, trip lengths) across different types of projects.  The base data 
should be updatable by the user to reflect local conditions. 

·  The tool should be able to account for key relationships that may affect the outcome, 
such as synergies among projects or programs, induced travel demand, the rebound 
effect, etc.  Even when such relationships are highly uncertain, the inclusion of 
parameters that can be adjusted by the user can be very helpful for sensitivity testing 
of assumptions. 

The outreach effort for this project noted a need for tools with different levels of rigor, e.g., 
ranging from back-of-the-envelope calculations when no or very limited data is available, to 
more rigorous evaluations when more reliable quantitative estimates of emission reductions are 
needed.  To some extent, different levels of rigor may be accommodated within the same 
forecasting framework, e.g., through the use of default versus local data collected with varying 
levels of sophistication. 

A final key finding of the outreach effort was that in addition to funding specific GHG 
mitigating projects or programs, international climate funds should be directed at improving 
local institutional capacity for data collection as well as for planning and analysis activities.  
GHG mitigation is just one of many reasons to undertake transport projects and in most cases is 
not going to be the sole, or even the primary, factor behind a city or country’s transport program.  
However, improved transport data and planning capabilities are sorely needed to support 
transport decision-making for mobility, economic development, health, and safety in addition to 
achieving climate protection goals.  Transport planning can therefore be directed holistically at 
projects, policies, and programs that work to achieve all of these goals simultaneously.  And 
sound transport planning requires a good foundation of data on which to base decision-making.�
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3.4 Recommendations for Further Tool Development 

����
���� in Section 3.1, there currently is a significant amount of activity underway on tool and 
method development for GHG evaluation.  One of the original objectives of this project – 
depending upon findings of the data review and needs assessment – was to develop a guidebook 
on transport NAMA evaluation that includes information that project sponsors and potential 
funding agencies can use to evaluate actions for GHG mitigation potential.  Projects currently 
underway for the ADB, UNEP, and World Bank all have similar objectives and have begun to 
develop sketch-planning tools that can address a variety of project and policy types to different 
degrees.   

There is much more work to be done on this topic, but for maximum benefit, such work should 
be closely coordinated among all interested agencies.  This will help ensure the development of 
robust methods for evaluation of transport NAMA projects that also provide consistent results 
across nationalities and funding agencies.  Some opportunities for building on work currently 
underway include: 

·  Expanding sketch-methods85 currently under development to cover a broader range 
of project and policy types; 

·  Scouring existing research reports, model documentation, project studies, etc. to 
create a “library” of parameters and impact data relevant to different types of projects 
and policies (such as ITDP has begun to do regarding evidence on the impacts of 
BRT project impacts); 

·  Making methods relevant to different country contexts and testing them in different 
contexts (e.g., different modal characteristics in Latin American versus Southeast 
Asian cities); 

·  Consolidating methods into a user-friendly tool or set of tools with appropriate 
documentation; 

·  Enhancing methods to account for key factors such as synergies, induced demand, 
etc.; and 

·  Undertaking new data collection and analysis efforts to identify key project impacts, 
behavioral relationships, etc. with which to make analysis methods more robust and 
reliable. 
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4  Conclusions 

While NAMAs provide a new framework that is much more amenable to mitigating GHG 
emissions from the transportation sector than the CDM, transport data and modeling capacity in 
developing countries remains a substantial roadblock to the effective design, implementation 
and MRV of mitigation measures in this sector.  A key finding from this research is that most 
types of data required for transport project evaluation are not routinely collected in developing 
countries, or if they are collected, are often of poor quality.  Most data, in fact, are collected on 
an ad hoc basis for project-specific purposes, and are commonly either not available or not 
relevant (due to age, context, etc.) for other projects.   

The implication of these findings is that there is little, if any, data that can safely be assumed to 
already be in the possession of a national, regional, or municipal government and which can be 
applied for project or policy-level GHG evaluation.  However, it is generally possible to collect 
basic data within a limited amount of resources, often aided by the low cost of labor in 
developing countries.  International agency staff and consultants have noted that they commonly 
work with local universities or consultants to undertake data collection to support the planning 
and evaluation of specific projects.   
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%�,  

·  “Back of the envelope” evaluation methods, with extremely limited data 
requirements, will be required to evaluate projects or programs for situations in 
which good data does not exist. 

·  In addition to funding specific GHG mitigating projects or programs, international 
climate funds should be directed at improving local institutional capacity for data 
collection and planning and analysis activities. 

·  Activities to improve transport data quality and develop GHG evaluation procedures 
and methods should be closely coordinated among the various interested agencies in 
order to ensure that resources are leveraged as effectively as possible.  This will help 
ensure that consistent and robust methods for evaluation of transport NAMA projects 
are developed across nationalities and funding agencies.�

This is the first in a series of three CCAP research reports assessing data and capacity needs for 
developing, implementing and evaluating successful transportation NAMAs. Report 1 focuses 
on current data availability, Report 2 focuses on data needs, and Report 3 focuses on technical 
assistance resources and needs.  
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Appendix B – Data Availability by Country  

 Latin America 

 Argentina Brazil Chile Columbia Costa Rica Ecuador Honduras 

Year Data Obtained* 2003 2003, 2010 2003, 2010 2003 2003 2003 2003 
National/Regional 
Data Sources 

       

Transportation        

Traffic Counts Buenos Aires: 
permanent 

fixed counters, 
portable 

counters, & 
manual 

classification 
counts 

Varies by state; privately operated 
roads (most important ones) have 

data on-line 

Varies from city to city    Ad-hoc basis 
for projects 

Transit Ridership  Varies by urban area, but medium and 
large cities should data by route 

Not sure     

Roadway Network  Varies by state; privately operated 
roads (most important ones) have 

data on-line 
Porto Alegre: Links in model 

Must have for travel 
demand model 

   No com-
prehensive 

network 

Bike/Ped Facilities  Considered in recent plans/studies 
and O-D surveys 

Not sure     

Motor Vehicle 
Registrations 

 National System with make, model, 
vehicle type 

Yes, by age and type for 
major cities (covers more 
than half of population) 

Santiago: yes, by vehicle 
type 

    

Public Transit 
Fleets 

 Yes, fleet data available from national 
and state agencies. Activity and fuel 

data available from public transit 
associations 

     

Freight/ 

Commodity Flows 

 Varies by state.  Sao Paulo has O-D 
matrices by commodity type 
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Appendix B – Data Availability by Country (continue d) 

 Latin America 

 Argentina Brazil Chile Columbia Costa Rica Ecuador Honduras 

Land Use        

Population  Nationwide census every 10 years 
(age, sex, occupation, education) 

Yes for Santiago by HH 
income and size 

    

Jobs  Industrial and agricultural census Yes     

Parcel-Level Uses  Varies by city and region.  Many cities 
have “building value maps,” but may 

not be updated 

Santiago has 
socioeconomic info by 

zones 

    

Energy        

Fuel Sales/
Consumption 

 Probably available from Petrobras Probably     

New Vehicle Fuel 
Economy 

 Yes Not sure     

Fuel Retail Prices  Yes Not sure     

Transportation 
Surveys 

       

HH Travel  Usually every 10 years for all metro 
regions. 

Porto Alegre: 1996, 1997 O-D surveys 
Sao Paulo: 1997 O-D survey 

Yes, Santiago has HH O-
D surveys for 1991, 1997, 

and 2001. New less 
detailed one coming soon 

(once a year) 

 San Jose: 
1991 

 None 

Transit On-Board  For most important cities through 
transportation master plan 

Done in 2003-04     

Intercept  Yes for O-D freight studies and cordon 
line car surveys 

     

Parking  Yes, for urban transportation master 
plans 

     

Traffic Speeds  Yes, for urban transportation master 
plans 

Some available for model 
validation 

    

Vehicle Occupancy        
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Appendix B – Data Availability by Country (continue d) 

 Latin America 

 Argentina Brazil Chile Columbia Costa Rica Ecuador Honduras 

Transportation 
Modeling 

 Yes, for urban transportation master 
plans 

     

Regional Travel 
Model 

Buenos Aires: 
4-step model 

Porto Alegre: transcad Model 
Rio de Janeiro: comprehensive model, 

but focuses on particular issues 
Sao Paulo: Model using TRIPS 

4 step travel demand 
model (ESTRAUS); 

separate land use model 
(MUSSA) 

Bogotá: 
Live 

comprehe
nsive 
model 

San Jose: 
Tranplan in 

1991 

Quito: 
Urban 
and 

strategic 
highway 
model 

both use 
TRIPS 

Ad-hoc 
basis for 
projects 

Traffic Simulation        

Mode Choice Model        

Vehicle Fleet/Stock 
Turnover 
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Appendix B – Data Availability by Country (continue d) 

 Latin America (cont.) East and Southeast Asia Middle East 

 Mexico Peru Bangladesh China India Indonesia Thailand Lebanon 

Year Data Obtained* 2003, 2010 2003 2003 2003, 2010 2003 2003 2003 2003 
National/Regional 
Data Sources 

        

Transportation         

Traffic Counts Intercity routes - yes; 
most urban areas - yes 

(by vehicle type for 
both) 

Mexico City: project 
specific 

Lima: 
No 

regular 
basis 

Yes Shanghai: Manual 
surveys and loop 

detectors 
National: vehicle-
km for cars and 

pass-km for buses 

Delhi: Ad-hoc 
basis for 
projects 
Mumbai: 

national and 
state highways, 
by vehicle type 

  Beirut: periodic 
counting by 
vehicle type 

Transit Ridership No        

Roadway Network Good GIS network of 
centerlines for cities 
>50,000, no lanes or 

capacities 

Lima: 
model 

network 
(may be 
unreliabl

e) 

No Shanghai: 
Included in 

EMME/2 database 

Delhi: No (only 
total miles by 
roadway type) 
Mumbai: No 

  Model network for 
Greater Beirut and 
partial model for 
nationwide major 

roads 

Bike/Ped Facilities Bad        

Motor Vehicle 
Registrations 

Yes, by type, model 
year, and fuel on state 

level (may not be 
reliable) 

National 
registry 
(never 

de-
register

ed) 

Yes Shanghai: Yes, by 
vehicle type. 

National: number 
of civil motor 

vehicles by size 
and type 

Delhi: Yes. 
National: 
registry 

contains model 
year and type of 

vehicle 

  National registry 
by make, model 

year, year on 
road, HP, number 
of seats (does not 

deregister) 

Public Transit 
Fleets 

Poor, maybe # of buses 
allowed 

       

Freight/Commodity 
Flows 

   National: freight 
traffic (tons); 

freight ton-km by 
mode 
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Appendix B – Data Availability by Country (continue d) 

 Latin America (cont.) East and Southeast Asia Middle East 

 Mexico Peru Bangladesh China India Indonesia Thailand Lebanon 

Land Use         

Population Detailed every 10 
years; population 

and HH only every 5 
years 

       

Jobs Yes, by census tract 
and block, by NAICS 

six digit code 

       

Parcel-Level Uses By TAZ type 
subdivisions, 

smallest 0.25x0.25 
miles (Krambek: 

good GIS database 
in Mexico City) 

       

Energy         

Fuel Sales/
Consumption 

Good national level; 
some local from HH 

surveys 

  National: transport 
fuel consumption 
by type of energy, 

but not vehicle 
type (scattered) 

    

New Vehicle Fuel 
Economy 

Mexico plans to 
establish fuel 

economy standards 

       

Fuel Retail Prices Not sure        

�
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Appendix B – Data Availability by Country (continue d) 

 Latin America (cont.) East and Southeast Asia Middle East 

 Mexico Peru Bangladesh China India Indonesia Thailand Lebanon 

Transportation 
Surveys 

        

HH Travel Yes, includes mode 
details, good quality 

for activity based 
model if desired 

Mexico City: 1994 

Lima: 1989 
Pirua: 
1993 

 Shanghai: 1986 
and 1995 

Mumbai: 1979  Bangkok: 
1996/96 

Beirut: 1994 

Transit On-Board No, but captured in 
HH survey due to 
high transit use 

       

Intercept Some cities        

Parking Maybe private or 
workplace surveys 

       

Traffic Speeds Yes, in progressive 
cities 

Lima: No 
regular 
surveys 

 Shanghai: not 
publicly available 

Mumbai: ad-hoc 
basis for 
projects 

  Average vehicle 
method estimate 

Vehicle Occupancy         

Transportation 
Modeling 

        

Regional Travel 
Model 

Mexico City: 
EMME/2 model and 

TRANUS model 

Lima: 
TRIPS 
model 

(started 
1997) 

No – Dhaka 
model under 
development 

Shanghai: 
EMME/2 model 

Delhi: No 
Mumbai: 4-step 

model 

Jakarta: 4-
step model 

Bangkok: 
government 
developed 

own model to 
project travel, 
energy use, 
emissions 

Beirut: 
TRANPLAN then 
EMME/2 model 

Traffic Simulation         

Mode Choice Model         

Vehicle Fleet/Stock 
Turnover 

Maybe from some 
cities 
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Appendix B – Data Availability by Country (continue d) 

 Africa 

 Algeria Botswana Egypt Ethiopia Kenya Mozambique Nigeria South Africa Zambia 

Year Data Obtained* 2003 2003 2003 2003 2003 2003 2003, 2010 2003 2003 
National/Regional Data 
Sources 

         

Transportation          

Traffic Counts  Yes Ad-hoc basis for 
projects or model 

calibration 

  Ad-hoc basis 
for projects 

World Bank 
starting counts 
soon in Lagos 

As needed; 
by vehicle 

type 

Project-
specific; by 
vehicle type 

Transit Ridership          

Roadway Network   GIS - Cairo only 
(includes facility 
type, capacity, 
traffic volumes) 

   No Yes - GIS Yes (country-
level) 

Bike/Ped Facilities          

Motor Vehicle 
Registrations 

 Yes Monthly, by 
vehicle type 

 Yes  Poor quality Yes Yes; 2 yr 
updates; model 

and weight 

Public Transit Fleets          

Freight/Commodity 
Flows 

         

Land Use          

Population          

Jobs          

Parcel-Level Uses          

Energy          

Fuel Sales/Consumption          

New Vehicle Fuel 
Economy 

� � � � � � � � �

Fuel Retail Prices � � � � � � � � �
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Appendix B – Data Availability by Country (continue d) 

 Africa 

 Algeria Botswana Egypt Ethiopia Kenya Mozambique Nigeria South Africa Zambia 

Transportation 
Surveys 

         

HH Travel Algiers, 
Annaba, 

Constantine 
in 1987-

1990; Algiers 
also in 1972, 
1976, 1984 

Small 
samples 

for specific 
projects 

2001   Ad hoc O-D 
surveys 

World Bank 
will be starting 

O-D and 
occupancy 

surveys about 
once every 2 

years 

1998/every 5 
years? 

No 

Transit On-Board          

Intercept          

Parking          

Traffic Speeds        As needed No 

Vehicle Occupancy          

Transportation 
Modeling  

         

Regional Travel Model  Basic 4-step (good 
according to 
Krambeck) 

Sketch 
planning 
model 

 No No Johannesburg 
(4-step), 
Pretoria 
(activity-
based) 

 

Traffic Simulation          

Mode Choice Model          

Vehicle Fleet/Stock 
Turnover 

         

*Year data obtained: 2003 data as included in Cambridge Systematics, Inc., Simplified Travel Demand Forecasting for Developing Countries: Phase I Findings, 
prepared for U.S. Environmental Protection Agency, March 2003.  2010 data from the current research effort.  Empty cells indicate that the data are not collected or 
that a data source could not be identified through the literature review and/or contacts made. 
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Appendix C – Experts Interviewed on Developing Coun try 
Transportation Data Availability 
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Contact Name Affiliation 

John Apelbaum Apelbaum Consulting Group 

Manfred Breithaupt Deutsche Gesellschaft fuer Technische Zusammenarbeit (GTZ) 

Christopher Cherry University of Tennessee, Knoxville 

Luis Fernando Di Pierro Oficina Consultores Associados 

Salvador Gonzales-Ayala Instituto Municipal de Investigación y Planeacíon (IMIP) 

Roger Gorham World Bank 

Cornie Huizenga Partnership on Sustainable Low-Carbon Transport 

Holly Krambek World Bank 

Francisco Martinez University of Chile 

Michael Replogle Institute for Transportation and Development Policy 

John Rogers World Bank 

Esteban Diez Roux  Inter-American Development Bank 

Arturo Samper Arquitecto and Planificador Urbano 

Lee Schipper University of California, Berkeley; Stanford University 

Christopher Zegras Massachusetts Institute of Technology 


