he ieConnect for Impact program

brings economic structure to

solving the road safety problem
through two complementary approaches.
First, by developing a theoretical road
safety framework that complements
the existing World Health Organization
(WHO) road safety framework. The WHO
framework focuses on implementing the
safe system approach.! The ieConnect
framework contributes through an
economic lens by focusing on identifying
the different market failures as well as
the potential policy measures to mitigate
the effect of these negative externalities.
Second, by using innovative methods
and data strategies to pilot and test
different road safety interventions through
rigorous impact evaluations. These two
approaches not only fill a knowledge gap
as road safety in lower and middle-income
countries has been largely unexplored
by rigorous impact evaluation research,
but also increase our knowledge on the
most effective solutions to solve the road
safety problem and contribute to the SDG
target 3.6 which seeks to halve road traffic
deaths and injuries.

" United Nations Road Safety Strategy for the United
Nations System and its Personnel: a Partnership for

Safer Journeys (2018).
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TRANSFORM DEVELOPMENT

ROAD SAFETY

The research priorities are to:

1. Provide rigorous evidence through
road safety IEs in Low- and Middle-
Income Countries (LMICs).

2. Develop an integrated road safety
framework to holistically tackle the
problem and to critically analyze past
and existing road safety interventions
and their applicability in the context of
LMICs.

3. Pilot data systems that improve
availability and quality of road traffic
crash data.

4. Increase operationally-relevant know-
ledge and elaborate on lessons and
policy implications.
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The Problem

Road traffic crashes kill more than 1.35
million people every year and severely
injure between 20 and 50 million, with
most fatalities (93 percent) occurring in low
and middle-income countries.? This is the
eighth leading cause of death for persons of
all ages, and the leading cause of death for
children and young adults aged 5-29. While
some progress has been made, target 3.6
of the Sustainable Development Goals to
halve the number of road traffic deaths by
2020 was not met, and significant progress
will be needed to meet this target by 2030.

2WHO Global Status Report on Road Safety (2018).
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Figure 1. Population, road traffic deaths, and registered motorized vehicles, by income group
(Source: Adapted from 2009 Global Status Report on Road Safety, World Health Organization)
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Road traffic injuries are a public health

burden and a key obstacle to growth,
costing most countries 3 percent of
GDP? Multilateral Development Banks
(MDBs) are increasingly incorporating
road safety into road projects, making
sure that projects include dedicated
safety components, safety analysis or
support awareness events and training
in developing countries, with a view to
improving understanding of road safety
issues and identifying potential solutions.?
Rigorous impact evaluation (IE) in road
safety interventions can help inform
these components to maximize their
effectiveness.

Road Safety Framework

To address this very important issue, the
WHO designed a framework to guide its
Plan for the Decade of Action: The “safe
system” with psychology, health and
engineering perspectives. This approach
aims to develop a road transport system
that is better able to accommodate human
error and take into consideration the
vulnerability of the human body. It means
shifting a major share of the responsibility
from road users to those who design the
road transport system.*

Engineering, behavioral, and market factors
all contribute to a road safety ecosystem.
ieConnect contributes to the policy dialog
by exploring and documenting the market
for safety, from an economics lens. Long
before a crash occurs, drivers have made
decisions on how aggressively they drive
and how well they maintain their vehicles.
Public transportation carriers and trucking
carriers have decided on the training for their
staff. Highway engineers have decided on
the design of the road. The legislature and

3 MDB Working Group on Sustainable Transport
(2019) Progress Report 2016-2018.

4 United Nations Road Safety Strategy for the United
Nations System and its Personnel: a Partnership for
Safer Journeys (2018).
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police authorities have set traffic laws and
decided on how aggressively to enforce
these laws. Public bodies have decided
on the provision of first responders and
trauma centers. Each of these “actors” has
made decisions by comparing the benefits
and the costs of their actions. There are
“too many"” crashes and the “road safety
problem” emerges because the decisions
of these actors do not accord with the best
interests of society. Economists describe
this as a market failure. By understanding
why actors do not act in a socially optimal
way, interventions can be designed to
persuade actors to modify their behavior
and ameliorate the market failures.

The program framework goals are to (i) first
identify and model all actors involved and
explicitly explain their motivations and
incentives as well as the interactions
between them; (ii) to explain the many
market failures that lead to an excessive
number of crashes; and (iii) identify a set
of policy actions that can help mitigate
the road safety problem. These policy
responses need to be tailored to the root
causes of the problem, and the actors who
can most effectively contribute to change
the market outcome.®

° Ibid.
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Innovative Data and
Methods

One of the key aspects that the framework
makes clear is that in order to explain
market failures and identify policy actions,
it is necessary to have better data on
road traffic crashes. Across all countries,
an estimated 34% of crash fatalities are
not captured by administrative data when
comparing the administrative data to the
WHO estimates in the 2018 Road Safety
Report. When looking only at low income
countries, on average 83% of crash
fatalities are unreported in administrative
records compared to the estimated
number of crash fatalities.®* The ieConnect
program has prioritized the development
and expansion of data systems using
new technologies to harvest large
amounts of data at higher frequency or
with greater geographic coverage and
spatial resolution in order to fill this gap.

Innovative data used in the Road Safety
sector are drawn from Web scraping,
digital speed sign, and GPS and speed
monitors. One example of a project that
brings together multiple sources is the
smarTTrans project in Kenya which

8\WHO Global Status Report on Road Safety (2018).

ROMUr T ol
Wrarésr: W ?
.

Huataka

‘-l \.m @,i

lull‘u-\jA

Leafiat | © OponStreetidan contrioutoes, CC-BY-54

Figure 2. Nairobi Crash Map Showing Geolocated Crashes Based on Twitter data

THE IECONNECT FOR IMPACT PROGRAM



https://www.worldbank.org/en/news/video/2020/07/20/using-new-technologies-to-build-data-systems
https://documents.worldbank.org/curated/en/723411574361015073/pdf/Smart-and-Safe-Kenya-Transport.pdf

aims to improve the availability of data,

pilot data systems and contribute to
a measurement framework that can
be used by the government to assess
and monitor road safety. The project
crowdsources data from several sources
including Twitter and Waze, developing
machine learning algorithms to enable
the geolocation of crashes using natural
language processing. Crowdsourced
data is combined with over 10,000
administrative reports from the police
that are digitized and geolocated. Tools
are also developed to collect data on
the characteristics of areas with a high
number of crashes and fatalities. All the
data work and tools developed come
together to allow for a comprehensive
analysis of crash data.

Ongoing Road Safety
Impact Evaluations

The ieConnect for Impact program
is evaluating a range of road safety
interventions from improving physical road
infrastructure to information campaigns to
driver training programs to enforcement.
One example in this sector is the Impact
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28%
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Figure 3. Type of Road Traffic Crash Victims,
Impact Evaluation of Emergency Response
and Post-Crash Care in Malawi (2018-2020)

Evaluation of Emergency Response and
Post-Crash Care in Malawi and Tanzania.
This IE is evaluating the effectiveness of
a pilot program aimed at reducing adverse
health outcomes from road traffic injuries
(RTls) through a centralized Emergency
Medical Services (EMS) system and
increased quality of medical care. There
is scant evidence on the effectiveness
of the implementation of this specific
combination of interventions, especially
in low income, high incidence settings
such as Malawi and Tanzania. Quantifying
the impact of this program on mortality
and health indicators will make it possible
for policy makers to calculate the cost
effectiveness (i.e. $ per life or per Disability-
Adjusted Life Year saved) and to determine
if the program should be expanded in
the rest of the country, or, alternatively, if
other strategies might be more effective
to reduce the burden of road traffic injury
mortality. Additionally, the comprehensive
data system that is being developed can
be used to improve the intervention and
increase its cost-effectiveness.

Prior to the start of the EMS pilot in
Malawi, the team has collected an
extensive high-frequency baseline through

the trauma registries. Currently, there is

data on over 100,000 trauma cases across
the 10 health facilities that have been
collected since August 2018. Importantly,

this provides policymakers with detailed
characteristics of road traffic crash victims
and characteristics of the crash which
can help inform more effective policies
to improve road safety. For example,
15% of the trauma cases are due to road
traffic crashes with 28% of trauma cases
coming to the hospital by mini-bus, 17% by
walking, and only 3.8% of cases come in
with an ambulance. Around 65% of cases
are men and 35% of cases are women.

Next steps

Dissemination of baseline results began
in 2018 and will continue through 2022,
with final IE reports following. Given
the close partnership in developing the
|IEs and data collection, research teams
and government counterparts have the
opportunity to directly influence policy
making and use findings to shape the
investments and ensure that they realize
their full potential in terms of poverty
reduction and sustainable growth. Findings
are presented at high-level stakeholder
events and international conferences
so that policy makers, academics, and a
wider audience can learn about the results
and how to apply them, facilitating the
application of research tools and findings
to different contexts where the impact
can be magnified.



https://www.worldbank.org/en/research/dime/brief/transport

Approved projects

Name Country What problem is the IE solving? How is it doing it?
Impact Evaluation of Ethiopia  Reduce road safety risks, improve traffic and pedestrian First, using machine learning on videos from traffic cameras to
the Transport Systems flow, and ameliorate police traffic management at key assess intermediary safety indicators such as vehicle speeds,
Improvement Project intersections and along five selected transit corridors in vehicle-vehicle and vehicle-pedestrian conflict rates in specific
(P166416) Addis Ababa. locations where these cameras will be deployed. Second,
undertaking an RCT to understand the impact of deploying ICT
solutions to the Addis Ababa Traffic Police.
Impact Evaluation of Malawiand  Evaluate the effectiveness of a pilot program aimed at Creating a comprehensive trauma registry data system that
Emergency Response and Tanzania  reducing adverse health outcomes from road trafficinjuries  helps to measure health outcomes as well as inputs such as
Post-Crash Care in Malawi through a centralized emergency medical services system  time to care, and using a difference in differences strategy
and Tanzania (P166402) and increased quality of medical care. across treated and non-treated health facilities.
Rural Roads Impacts and Nicaragua  Study the use of a cost-effective technology for decreasing ~ Combining existing administrative data with a new high
Road Safety (P167590) driver speeds on dangerous road sections. Also, calculate frequency data collected from speed radars at risky spots to
how many lives were saved as a result of implementing measure vehicle speeds and to test two different mechanisms
proposed treatments. for reducing driver speed at strategic spots on roads at which
a higher-than-average percentage of traffic accidents occur
relative to similar road spots. The two mechanisms are the
soft feedback (emoji treatment: reward drivers for speed-limit
compliant behavior by displaying a smiley face on the digital
signs and penalize them with the display of a frowning face)
and hard treatment (punitive action treatment: of police officers
positioned at high-risk road spots).
smarTTrans Kenya Assess the extent and location of road traffic crashes in Developing data and analytical tools for road safety using
Nairobi, risk factors at play at the riskiest locations across crowdsourced sources and administrative sources and develop
the city and develop a measurement framework that can be pilot electronic systems for digital recording and monitoring by
used by the government to assess and monitor road safety. ~ government agencies.
Ethiopia Expressways Ethiopia  Policy action in middle- and low-income countries is Using algorithms and data analytics tools to compile the
Impact Evaluation constrained by lack of data, appropriate measurement Ethiopian Toll Roads Enterprise (ETRE) data and establish a
frameworks and evidence on cost-effective interventions. real-time multiyear crash visualizations dashboard for the Addis-
This project aims to assess the types and causes of Adama Expressway. Developing a predictive model to analyze
crashes along the Addis-Adama Expressway, develop the road traffic crashes, causes, and fatalities, and identify testable
appropriate capacity building tools as well as feeding into  solutions to improve safety along the Addis-Adama Expressway
future road safety experiments to improve safety outcomes.
Liberia Road Safety Impact Liberia Evaluate the impact of driver's education, passenger Developing a high-frequency road crash data management
Evaluation enforcement, speed enforcement, and road design on system with data collected using GPS tracking devices, speed

driving behaviors and road safety outcomes.

The project also aims at evaluating the most effective
measures at improving road safety in Liberia.

cameras, surveys, and/or smartphones for measures of speed,
driving behavior, and crashes.
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ieConnect has over 30 ongoing impact evaluations across 19 different countries. The |Es focus on
urban mobility, transport corridors, road safety, and rural roads sectors with thematic emphasis on
gender, female economic empowerment, and fragile situations. From the ieConnect program we
will learn how to improve the availability and quality of data that can be used for measuring the
impact of transport projects and generate evidence that can be used to improve decision making
for transport investments in the long-term. The ieConnect for Impact program is a collaboration
between the World Bank’s DIME group and the Transport Global Practice. This program has been

funded with UK aid from the UK government.
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