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How Artificial Intelligence is Making Transport
Safer, Cleaner, More Reliable and Efficient
in Emerging Markets
By Maria Lopez Conde and Ian Twinn

Transport in emerging markets often faces acute challenges due to poor infrastructure, growing
populations, urbanization, and in some regions rising prosperity, which increases vehicle traffic,
cargo volumes, and pollution. Artificial intelligence offers new solutions to these challenges by
making market entry easier and allowing countries to reach underserved populations, creating
markets and private sector investment opportunities associated with them.
Artificial Intelligence, or AI, is already having a profound
impact on the way we interact with the world around us.
As a powerful set of technologies that can help humans
solve everyday problems, AI has significant applications in
several fields.

For the purpose of this note, we follow the definition and
description of basic, advanced, and autonomous artificial
intelligence that were put forward in EM Compass Note
69. 2 This also means that AI is not one type of machine
or robot, but a series of approaches, methods, and
technologies that display intelligent behavior by analyzing
their environments and taking actions—with some degree
of autonomy—to achieve specific targets that can improve
various modes of transport.3

One such field is transport, where AI applications are
already disrupting the way we move people and goods.
From scanning traffic patterns to reduce road accidents
and optimizing sailing routes to minimize emissions, AI is
creating opportunities to make transport safer, more reliable,
more efficient and cleaner. There are multiple applications of
AI in both advanced economies and emerging markets that
exemplify the contributions these evolving technologies can
make to economies, though challenges the technology poses
must be managed effectively.

AI in transport
Market size
AI has already begun to dramatically change the world
economy and will likely continue to do so. AI advances
could add some $13 trillion to global economic output by
2030, according to analysts.4 This includes the transport
sector, where AI is expected to drive additional disruption.
In 2017, the global market for transportation-related AI
technologies reached $1.2 to $1.4 billion, according to
estimates from global research firms. It could grow to
$3.1 to $3.5 billion by 2023 (see Figure 1), registering a
compound annual growth rate (CAGR) of between 12 and

What is AI?
AI has made substantial progress in the six decades since it
was established as a discipline. Recently, AI advancements
have accelerated, supported by an evolution in machine
learning, as well as improvements in computing power,
data storage, and communications networks.1
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Reliability and predictability: As an enabler of the movement
of people and goods, transport is dependent on consistent
performance and the ability to forecast arrival and departure
times. In public transport, providing timely and accurate
transit travel time information can attract ridership and
increase satisfaction of transit users.13 The World Bank’s
Logistics Performance Index (LPI) includes timeliness as
one of its six dimensions of trade to develop an indicator
for a country’s supply chain management. Uncertain and
unreliable infrastructure, as well as congestion, have an
impact on reliability and predictability. Urban mobility
solution providers, such as Uber and Lyft, use AI in multiple
ways to provide reliable pickup and drop-off times for their
routes, and such technologies can be harnessed to improve
the quality of public transport solutions globally. One
example is Via, which is licensing its technology to the New
York City Department of Education to design smart bus
routes and provide transparency on pickups and drop-offs.14

14.5 percent during 2017–2023, according to studies from
P&S Market Research and Market Research Future.5 The
rapid growth of this market is driven by the many benefits
AI can deliver to transport, including increased efficiency,
pedestrian and driver safety, and lower costs. In 2017,
North America is estimated to account for the largest share
in the global AI transportation market, at 44 percent.6
Opportunities for AI interventions
Though autonomous vehicles, or AVs, get much media
attention, AI applications in transport go far beyond
driverless vehicles and are already having impact. On a
much broader scale, AI can help solve a variety of problems
in transport related to safety, reliability and predictability,
as well as efficiency and sustainability.
Safety: Road safety for both drivers and pedestrians is a
major public health issue. Road traffic-related deaths reached
1.35 million in 2016, up from 1.25 million in 2013.7 Most
of those deaths occurred in low-income countries.8 While
inadequate infrastructure—in particular, poor roads and
vehicles without modern safety equipment—plays a role in
the high death toll, human error is an important contributor.
In the EU, human error (speeding, distraction, and drunk
driving) plays a part in more than 90 percent of accidents
on roads. More than 25,000 people lost their lives in these
types of accidents in the EU in 2017.9 Researchers believe
that AVs could reduce traffic fatalities by up to 90 percent by
2050 in some developed countries.10 Tesla’s first attempt at
an AV reduced accident rates by 40 percent when self-driving
technologies were activated.11 While AVs may not be ready for
mass deployment in emerging markets in the short term, some
ambitious estimates project there will be 10 million AVs on
the road by 2020, with 1 of 4 cars being driverless in 2030.12

Efficiency: Developing countries often rank low on the LPI
because logistics expenditures as a percentage of GDP are
usually higher, partly due to a lack of efficiency caused by
inadequate infrastructure and poor customs procedures.
Whereas developed countries usually spend between 6 and
8 percent of GDP on logistics, these costs can range from
15 to 25 percent in some developing countries.15 AI can help
optimize movements in order to maximize efficiency. In
particular, the field of e-logistics—in which Internet-related
technologies are applied to the supply and demand chain—
also incorporates AI in several ways, such as matching
shippers with delivery service providers.
Environmental: The transport sector worldwide is
responsible for 23 percent of total energy-related CO2
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emissions.16 Without sustained mitigation policies,
emissions from the sector could double by 2050.17 AI
technology that reduces the number of inefficient trips at
sea and on the road by optimizing routes can improve fuel
efficiency and reduce greenhouse gas (GHG) emissions.
One eco-friendly AI application is truck platooning, a
technique that connects several trucks wirelessly to a lead
truck, allowing them to operate much closer to each other
safely, realizing fuel efficiencies.18

Emerging market start-ups and mature business in the
transportation space are already starting to digitize their
businesses or build new tech-enabled business models
altogether (such as e-logistics and e-mobility). With these
data building blocks, on which AI applications can be
further developed, comes the opportunity for further
development and application of AI to optimize reliability,
predictability, and efficiency.
Mature Economies—Sample Use Cases

How does the provision of AI-supported business
models differ in emerging and advanced economies?

In advanced economies, there are several transport subsectors
in which AI is already making a significant impact.

The adoption of AI technologies differs across industries
and geographies. AI offers the promise of rapidly increasing
productivity, but progress has not been even across the
board. Some industries are at the vanguard of AI adoption
partly because AI applications are more obvious for them.
These sectors include healthcare, financial services, and
transportation. Nevertheless, there is much variation in
adoption across regions due to the state of infrastructure,
scientific research, and the talent needed to implement AI
solutions. Many EMs lag in the building blocks that enable
AI, such as semiconductors, advanced telecommunication
networks, and open data repositories. On the other hand,
mature economies with established technology firms
and research institutes have created ecosystems that are
conducive to AI development; such ecosystems are not be
present in many EMs.

Urban mobility: Small-scale autonomous bus trials have
been implemented around the world, in places as diverse
as Finland, Singapore, and China. Autonomous shuttles
are already operational in Norway, Sweden, and France.20
One example is Olli, a self-driving electric shuttle by Local
Motors, an American company powered by IBM Watson.
Olli is the first AV to use IBM’s Watson and its Internet
of Things database to analyze the surrounding traffic and
make decisions based on that data.21 Besides driving itself,
Olli also provides its passengers with restaurant and weather
information. Olli has been trialed in several U.S. cities. Ridehailing and sharing platform Uber uses AI for driver and ride
matching, route optimization, and driver onboarding.22
Traffic management operations: Many AI algorithms are
well-suited to solving complex problems such as those posed
by traffic operation, and they are being used around the world.
One example is SurTrac from Rapid Flow Technologies, a
Carnegie Mellon University spinoff, which provides solutions
for intelligent traffic signal controls. It has coordinated traffic
flows at a network of nine traffic signals in three major roads
in Pittsburgh.23 Rapid Flow helped reduce travel times by over
25 percent on average and wait times declined by an average
of 40 percent during trial.24 It also reduced stops by 30 percent
and emissions by 20 percent.25

While the United States is the global leader in AI
development, China is leading the way in AI investment and
adoption in EMs, with efforts on both the private sector and
public sector fronts. On the public sector side, the Chinese
government launched an AI strategy reaching to 2030, and
private players such as search company Baidu and ridesharing
app Didi are heavily investing in AI research.19 Though other
EMs may not lead in producing these technologies, as users
of the technologies they can harness the power that AI can
unlock, adapting them to their own contexts.

Logistics: Trucking is a key target for AI interventions,
with cargo delivery as a potential early space for adoption
of AV technology across the world. In 2015, Uber
bought driverless technology firm Otto and a year later
it completed the first autonomous truck delivery carrying
50,000 cans of Budweiser beer over a distance of 120
miles from Fort Collins to Colorado Springs. 26 Established
players like Volvo, as well as trucking firms like Starsky, are
also testing their own prototypes. 27

In addition, AI solutions can help EMs leapfrog development.
AI-powered technology can allow small players with few
assets and little capital to tap into existing resources, such
as a city’s truck drivers or motorcycle couriers, in order to
provide efficient solutions for their clients. This can disrupt
traditional business models and bring more cost-efficient
solutions to sectors ripe for technological advances. This
is already happening in the e-logistics space and can be
beneficial in EMs, where barriers to starting a business, such
as access to capital, are high.

Railways: GE transportation has developed intelligent
technologies to improve the efficiency of their locomotives.
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BOX 1

Examples of AI models finding their way into the transport sector

1. Artificial neural networks (ANNs):

Engineering.” Lecture, Department of Civil Engineering, National
Institute of Technology, Rourkela. Scientific American, 1999.
“What is ‘Fuzzy Logic’? Are There Computers That Are Inherently
Fuzzy and Do Not Apply the Usual Binary Logic?” October, 1999.)

Description: They are inspired by the neural networks
found in a human brain. They use previous experience
and data points with varying weights to make decisions.
ANNs can handle complex problems as they operate
with large amounts of data, detecting nonlinear
relationships. (Gharehbaghi, Koorosh, 2016. “Artificial Neural
Network for Transportation Infrastructure Systems.” MATEC Web
of Conferences, 81 (05001), 2016.)

Uses: Fuzzy logic has potential for modelling traffic
and transportation planning problems as they are
ambiguous and vague. It also has traffic control
applications, as it can signal time at a four-approach
intersection and determine for how much time cars
should be stopped. (Chattaraj, Ujjal, and Mahabir Panda.
“Some Applications of Fuzzy Logic in Transportation Engineering.”
Lecture, Department of Civil Engineering, National Institute of
Technology, Rourkela.)

Uses: Some more sophisticated Global Position Systems
(GPS) use ANN to determine the mode of transportation
being used by gathering data from a GPS, an
accelerometer, and a magnetometer. This is analogous
to humans “feeling” distance by considering several data
points. Furthermore, ANN models can be used in public
transport to help predict arrival times for buses at stop
areas. (Gurmu, Zegeye Kebede, and Wei Fan, 2014. “Artificial
Neural Network Travel Time Prediction Model for Buses Using
Only GPS Data.” Journal of Public Transportation, 17(2), 2014.)

4. Ant Colony Optimizer (ACO)
Description: This algorithm simulates ant colony
behavior: the way ants choose their paths based on
their own wish to take a short route and pheromones
that relay the experience of other ants with each
path. (Kazharov, Asker, and V Kureichik, 2010. “Ant Colony
Optimization Algorithms for Solving Transportation Problems.”
Journal of computer and Systems Sciences International, 49(1)
pp. 30–43.) This mechanism helps ants find the quickest
course between two points. In computer science, this
problem is also called the Traveling Salesman Problem,
in which a salesman must visit X towns and return to the
starting point using the path with the minimum cost.

2. Artificial Immune System (AIS)
Description: This algorithm takes its inspiration from
human biology, specifically, how human bodies react to
disease-causing agents known as antigens. AIS models
the feature extraction, pattern recognition, learning,
and memory of human immune systems.
Uses: AIS are useful for pattern recognition, anomaly
detection, clustering, optimization, planning, and
scheduling. Engineers have used AIS to create a realtime regulation support system to help public transport
networks find solutions when the network experiences
a disturbance. (Masmoudi, Arij, Sabeur Elkosantini, Sabeur
Darmoul, and Habib Chabchoub, 2012. “An Artificial Immune
System for Public Transport Regulation.” HAL, August 2012.)

Uses: ACOs can be used for better routing of public
transport buses, as well as ride-sharing platforms that
pick up various users, such as Via or Uber Pool.
5. Bee Colony Optimization (BCO)
Description: Similar to ACO, this algorithm takes the
collective foraging movements of honey bees as an
example of organized team work, coordination, and
tight communication. The bees’ movements inside the
hive help scientists optimize movements for machines.
(Kaur, Arvinder, and Shivangi Goyal, 2011. “A Survey on
the Applications of Bee Colony Optimization Techniques.”
International Journal on Computer Science and Engineering,
3(8) 2011.)

3. Fuzzy Logic Model
Description: Modeled after human decision-making,
fuzzy logic assigns data with numeric values between
0 and 1 to denote uncertainty. TutorialsPoint. “What is
Fuzzy Logic?” Artificial Intelligence Tutorial. This system
has been used for over 30 years and is best for situations
with ambiguous conditions where the consequence
for each action is unknown. (Chattaraj, Ujjal, and Mahabir
Panda. “Some Applications of Fuzzy Logic in Transportation

Uses: BCO can be used to optimize travel routes,
diminishing travel times, number of waits, delays, and
air and noise pollution.

The smart-freight locomotives are equipped with sensors that
collect data and feed it into a machine-learning application.
The app analyzes the data and facilitates real-time decision
making.28 In Europe, 250 locomotives from freight carrier
Deutsche Bahn Cargo have been retrofitted with GE’s
performance management software to monitor brake

performance, motor temperature, and other conditions to
predict maintenance. The system is more accurate because
it feeds on real-time data on the locomotives’ conditions
rather than set metrics, like distance traveled. The smart
locomotives were reported to have reduced locomotive
failure rates by 25 percent in Deutsche Bahn’s pilot project.29
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Marine: Autonomous ships are one obvious application of
AI in the shipping sector. Shipping companies like Nippon
Yusen and Rolls-Royce’s marine operation (now Kongsberg)
are testing their prototypes, the latter of which successfully
tested an autonomous ship in Finland in 2018. But AI also
provides the opportunity to optimize networks and routes,
which could reduce fuel costs and emissions. In 2018,
Hong Kong-based shipping line OOCL partnered with
Microsoft’s AI research center to optimize their network
operations, a 15-week effort that generated savings of $10
million per year for OOCL.30

Trucking: China Post and Deppon Express, two Chinese
logistics companies, are using intelligent driving technology
from Fabu to deploy autonomous trucks on Chinese roads
this year. The trucks were successfully tested at Level 4
of autonomy, which means they can operate under select
conditions without human input.36 (Automation in vehicles is
measured on a standard six-level classification system where
Level 0 entails no automation and Level 5 is full automation).
Aviation: There are opportunities for AI technologies in
drones, with many applications for deliveries of all sizes
and types. In places without established infrastructure such
as parts of Sub-Saharan Africa, drones are being used in
healthcare. In Rwanda, American start-up Zipline partnered
with the Rwandan government to launch the world’s first
commercial drone delivery service, flying medical supplies—
namely blood—by air faster than transport on wheels.37
A Beijing-based start-up, Sichuan Tengden Technology, is
developing a drone capable of carrying 20 tons of cargo and
flying up to 7,500 kilometers.38 Smart airport applications
are also available, such as the initiative in Chinese airports
to use intelligent navigation systems equipped with facial
recognition and big data analysis for a paperless and more
efficient experience.39

That same year, American company Sea Machines Robotics
worked with the world’s largest shipping company, Maersk,
to install AI situational awareness technology on Maersk’s
ice-class container vessels.31 This marked the first time that
computer vision, Light Detection and Ranging (LiDAR),
and perception technologies were used on a working
ship. Sea Machines claims its enhancements can diminish
operational costs by 40 percent.32
Aviation: Many companies have been looking into
using drones for cargo delivery. For example, Nautilus,
a California-based start-up is developing a cargo drone
with a 90-ton capacity.33 Beyond unmanned aerial
vehicles in aviation, aircraft makers are already using AI
to solve problems pilots face in the cockpit and predictive
maintenance. English start-up Aerogility has been working
with low-cost carrier EasyJet since 2017 to automate daily
maintenance planning for its fleet, including forecasting
heavy maintenance, engine shop visits, and landing gear
overhauls.34 The manufacturer Airbus uses a similar tool,
Skywise, to offer predictive maintenance and data analytics.
Other potential areas of focus include AI assistants for
customer service and facial recognition for passengers.

Logistics: Established logistics players can also harness
the benefits of AI in their operations. Logiety, a Mexican
company, is using machine learning to streamline the
international customs and taxing process by classifying
and sorting products for import and export by material,
size, and weight, as well as matching them with their
corresponding tariffs.40
Investment Opportunities
E-logistics is the most promising area for immediate investment
opportunities that involve AI applications in EMs. Poor
roads, suboptimal truck utilization, unreliable tracking and
routing, as well as a lack of transparency in cargo movement,
all hinder the efficiency of traditional logistics. A host of
new start-ups have been utilizing technology, including AI,
to help solve the efficiency and reliability problems that the
traditional logistics industry faces, introducing data analytics
and optimization to lower costs.

Emerging Markets—Sample Use Cases
Traffic management operations: Just like in Pittsburgh,
many cities around the world are beginning to use AI to
help them solve traffic flow problems. In Bengaluru, India,
where traffic jams are common, Siemens Mobility built a
monitoring system that uses AI through traffic cameras
that detect vehicles and calculate density of traffic on the
road, and then alters traffic lights based on real-time road
congestion.35 Alibaba, China’s e-commerce giant, launched
“City Brain” to minimize road congestion, utilizing data
from traffic lights, CCTV cameras, and video recognition
to make suggestions for traffic flow management.

Known as e-logistics companies, the services these startups specialize in tend to fall into three categories: (1)
transportation data enablers, which provide platform-as-aservice offerings to improve transportation/location services;
(2) long-haul/inter-city transportation, which usually
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aggregate truckers and shippers to facilitate the movement of
goods across cities through a digital platform; and (3) lastmile/intercity transportation, which aggregate local delivery
drivers and SMEs/e-commerce companies for last-mile
delivery solutions within cities. Over $4.2 billion has been
invested in the global e-logistics sector as of December 2017.41

the data necessary to deploy AI to optimize their reliability,
predictability, and efficiency. China’s Uber-for-trucks startup Full Truck Alliance, an IFC investee, collects data from
its truck drivers on delivery and reliability and utilizes that
information to provide ancillary services, such as credit lines
to its customers alongside partners. Full Truck Alliance also
boosts efficiency by matching trucks, loads, and drivers,
and helping them find gas stations. The company generates
revenue from membership fees from companies that use the
system for long-haul services, as well as truckers’ shipping
fees, highway toll-card refills, and fuel purchases. In 2018,
Full Truck Alliance also invested in plus.ai, a driverless
truck start-up based in California that can assess how to
deploy driverless technology on long-haul routes in China. In
2016, IFC invested equity to support the company’s growth
in the world’s largest logistics market. This allowed IFC
to participate in an innovative company that is enhancing
efficiency in a fragmented industry.

AI is helping fuel the success of e-logistics providers in
emerging markets. Since 2015, IFC has invested in nine
e-logistics companies across China, India, Brazil, Sri Lanka,
and Africa. Launched in 2015, Shadowfax, an IFC investee,
is an Indian last-mile express logistics start-up that integrates
with e-commerce companies’ online deliveries through its
partners, the drivers. A leading player in the space, Shadowfax
is operational in 80 cities and services large corporate clients
across the food, grocery, fashion, and consumer durables
industries, mostly utilizing motorbikes. To power its delivery
platform, Shadowfax uses an AI-driven solution named Frodo
to optimize delivery routes. “Frodo determines, for instance,
which partner would be able to go and the most optimal route
for the rider,” the company’s vice-president said this year.42
Machine learning is also incorporated into the algorithm,
so that Frodo tracks data points, timeliness, and driver
performance to continue optimizing routes.43 In 2019, IFC
invested $4 million in Shadowfax as part of a Series C round
to help the company expand to new cities and customers.

The applications for AI in urban mobility are extensive. The
opportunity is due to a combination of factors: urbanization,
a focus on environmental sustainability, and growing
motorization in developing countries, which leads to
congestion. The rising predominance of the sharing economy
is another contributor. Ride-hailing or ride-sharing services
enable drivers to access riders through a digital platform that
also facilitates mobile money payments. Some examples in
developing countries include Swvl, an Egyptian start-up that
enables riders heading the same direction to share fixedroute bus trips, and Didi, the Chinese ride-hailing service.
These can be helpful in optimizing utilization of assets where
they are limited in EMs, and increase the quality of available
transportation services.

Players like these utilize powerful AI technology and assetlight business models to provide e-logistics service to large
clients in the disorganized and fragmented logistics sector
in India—a sector that is expected to grow at a compound
annual growth rate of 10.5 percent in the next two years.
This is essential, as India, which has made much progress
toward reducing logistics costs in recent years, still spends
between 13 and 14 percent of GDP on logistics.44

While AVs might already be deployed in mature economies,
EM countries may have to wait before they can capitalize
on this technology fully. KPMG’s Autonomous Vehicle
Readiness Index, which measures 25 countries’ levels of
preparedness for autonomous vehicle adoption, only includes
five developing economies: China, Russia, Mexico, India,
and Brazil. They occupy the last four spots on the list, except
for China, which ranks above Hungary, at number 21 out of
25.46 This is partly because some of these countries, including
Brazil and Mexico, do not have many homegrown companies
working on AVs at the moment. Some studies show Level 4
or 5 AVs may be commercially available in the 2020s, but
their deployment will be limited by cost and performance. In
the 2040s, approximately 40 percent of vehicle travel could
be autonomous in mature economies.47 Some EMs, including
India and China, might see faster adoption than others.

Loggi, another IFC investee company and one of Brazil’s
newest unicorns, is a logistics start-up that connects
couriers to customers that need express last-mile delivery
services. The company already uses an app to connect
motorcycle delivery drivers and its clients in various sectors.
In order to fund its expansion over the next five years, the
company is looking to leverage AI and big data to optimize
delivery routes and timeliness. To that end, the company is
looking into attracting a team of programmers.45 IFC has
invested over $9 million in Loggi since 2017.
Though not strictly AI, investments in big data and
digitization more broadly form the building blocks of AI
technology. Start-ups and mature companies that digitize
faster and have more tech-enabled business models will have
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Risk and Challenges

Privacy concerns: Asking users to opt in and provide more
personal data for machine learning requires robust privacy
laws. These laws must be balanced against the benefit of
having more data in a telecommunications network.

AI can improve productivity and efficiency, but it may also
have significant socioeconomic effects that must be managed.
Some of the most significant effects are outlined below:

Conclusion

Loss of jobs: More than four million jobs will likely be lost in
a quick transition to AVs in the United States, according to a
report by the Center for Global Policy Solutions.48 These jobs
would include delivery and heavy truck drivers, bus drivers,
taxi drivers, and chauffeurs.49 AI is likely to accelerate the
transition toward a service economy, upending established
economic development models by speeding up job losses for
low-skilled workers in many fields, including transport.50

AI holds the promise of dramatically increasing
productivity and efficiency in several sectors, including
transport, and these changes are not in some distant future;
they are happening now. AI is already helping to make
transport safer, more reliable and efficient, and cleaner.
Some applications include drones for quick life-saving
medical deliveries in Sub-Saharan Africa, smart traffic
systems that reduce congestion and emissions in India,
and driverless vehicles that shuttle cargo between those
who make it and those who buy it in China. With great
potential to increase efficiency and sustainability, among
other benefits, comes a host of socioeconomic, institutional,
and political challenges that must be addressed in order to
ensure that countries and their citizens can all harness the
power of AI for economic growth and shared prosperity.

Cost: A major constraint on the growth and development
of AI in the transport market is the potentially high cost
of some AI systems, including hardware and software. In
addition, restrictions on foreign exchange and complex
import procedures for computing equipment can pose
additional barriers.51
Poor and underdeveloped infrastructure: Low-income and
fragile countries face an enormous challenge in utilizing
AI-based transport applications, as their infrastructure
is not ready for implementation and is incapable of
providing maintenance and repairs. A lack of reliable power
sources and weak telecommunications networks is part
of this obstacle. Countries that make few investments in
technology research and hard infrastructure as a percentage
of GDP may have a harder time harnessing the power of AI.
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Lack of skills and education: Demand for AI experts has
grown over the last few years in developed countries and
EMs where AI investment is increasing. A lack of skilled
AI talent has been widely cited as the largest barrier to AI
adoption in developed countries.52 The critical shortage
is even greater in EMs (with the exception of China).53 It
takes time for a country to effectively incorporate new
technologies, particularly complex ones with economywide impacts such as AI. This means it takes time to build
a large enough capital stock to have an aggregate effect
and for the complementary investments needed to take full
advantage of AI investments, including access to skilled
people and business practices.54

Please see the following additional reports and EM
Compass Notes about artificial intelligence and
technology and their role in emerging markets and
private investments in infrastructure: Reinventing Business
Through Disruptive Technologies—Sector Trends and Investment
Opportunities for Firms in Emerging Markets (March 2019);
Blockchain: Opportunities for Private Enterprises in Emerging Markets
(January 2019); How Technology Creates Markets—Trends and
Examples for Investors in Emerging Markets (March 2018); Bridging
the Trust Gap: Blockchain’s Potential to Restore Trust in Artificial
Intelligence in Support of New Business Models (Note 74, Oct 2019);
Artificial Intelligence: Investment Trends and Selected Industry Uses
(Note 71, Sept 2019); The Role of Artificial Intelligence in Supporting
Development in Emerging Markets (Note 69, July 2019).

Regulatory requirements: The regulatory requirements
for AI are difficult to predict, especially when it comes to
assigning responsibility when machines, like humans, make
mistakes. Although research shows that AVs could reduce
traffic deaths, it is unclear who would ultimately be held
liable if an AV were to cause an accident, harm, or fatality.

7
This publication may be reused for noncommercial purposes if the source is cited as IFC, a member of the World Bank Group.

1

2

3
4

5

6
7

8

9

10

11

12

13

14

15

16

17
18

19

Niestadt, Maria, Ariane Debyser, Damiano Scordamaglia and Marketa
Pape. 2019. “Artificial Intelligence in Transport: Current and Future
Developments, Opportunities and Challenges.” European Parliamentary
Research Service (EPRS), PE 635.609, March 2019.
Strusani, Davide and Georges Vivien Houngbonon. 2019. “The Role of
Artificial Intelligence in Supporting Development in Emerging Markets.”
EM Compass Note 69, IFC, July 2019, pp. 1-2. That note defines AI as “the
science and engineering of making machines intelligent, especially intelligent
computer programs.” This definition is also guided by the AI100 Panel at
Stanford University, which defined intelligence as “that quality that enables
an entity to function appropriately and with foresight in its environment.”
See “One Hundred Year Study on Artificial Intelligence (AI100).” 2016.
Stanford University. https://ai100.stanford.edu/. See also Meltzer, Joshua,
2018. “The Impact of Artificial Intelligence on International Trade.” 2018.
Brookings. https://www.brookings.edu/research/the-impact-of-artificialintelligence-on-international-trade/. Nilsson, Nils. 2010. “The Quest for
Artificial Intelligence: A History of Ideas and Achievements.” Cambridge
University Press; OECD. 2019. “Recommendation of the Council on
Artificial Intelligence.” OECD Legal 0449 as adopted on May 21, 2019.
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449.
PwC. 2018. “The Macroeconomic Impact of Artificial Intelligence.”
February 2018. https://www.pwc.co.uk/economic-services/assets/
macroeconomic-impact-of-ai-technical-report-feb-18.pdf.
Niestadt, Maria et al. 2019.
Bughin, Jacques, Jeongmin Seong, James Manyika, Michael Chui, and Raoul
Joshi. 2018. “The AI Frontier: Modelling the Impact of AI on the World
Economy.” McKinsey Global Institute Discussion Paper, September 2018.
Prescient & Strategic Intelligence, 2018. “Artificial Intelligence (AI) in
Transportation Market.” March 2018. See also MarketWatch, 2018. “AI
in Transportation Market Size, Key Players Analysis, Business Growth,
Regional Trends, Development Status, Sales Revenue and Comprehensive
Research Study Till 2023.” Press Release 17 December 2018.
Prescient & Strategic Intelligence. 2018.
KPMG International. 2019. “2019 Autonomous Vehicles Readiness
Index: Assessing Countries’ Preparedness for Autonomous Vehicles.”
KPMG Research Report ,2019. https://assets.kpmg/content/dam/kpmg/
xx/pdf/2019/02/2019-autonomous-vehicles-readiness-index.pdf.
World Health Organisation. 2015. “Global Status Report on Road Safety,
2015.”
European Commission. 2017. “Road Safety 2017: How is Your Country
Doing?” European Commission Mobility and Transport, December 2017.
DOI 10.2832/251216. https://publications.europa.eu/en/publicationdetail/-/publication/e5f8e5fe-0289-11e9-adde-01aa75ed71a1.
Lafrance, Adrienne. 2015. “Self-Driving Cars Could Save 300,000 Lives
Per Decade in America.” 29 September, 2015.
Sears, Alec. 2018. “The Future of AI: These Four Industries Will Change
By 2030.” Bold Business, 30 November 2018.
Garret, Olivier. 2017. “10 Million Self-Driving Cars Will Hit The Road
By 2020: Here’s How to Profit.” Forbes Guest Post, 3 March 2017.
Jeong, R., and L. Rilett. 2004. “Bus arrival time prediction using
artificial neural network model.” Paper presented at Proceedings - 7th
International IEEE Conference on Intelligent Transportation Systems,
ITSC 2004, Washington DC, United States.
Anzilotti, Eillie. 2019. “New York City’s School Buses Will Now
be Automatically Routed and Tracked Using Via’s Algorithm.” Fast
Company, Compass, 21 September 2019. https://www.fastcompany.
com/90393225/new-york-citys-school-buses-will-now-be-automaticallyrouted-and-tracked-using-vias-algorithm.
Bahagia, Nur, Hendry Sandee and Rene Meeuws. 2013. “State of
Logistics: Indonesia, 2013.” World Bank Group, Research report 80871.
Sims Ralph, Roberto Schaeffer, et al. 2014. “Transport. In: Climate
Change 2014: Mitigation of Climate Change.” Contribution of Working
Group III to the Fifth Assessment Report of the Intergovernmental Panel
on Climate Change. Cambridge University Press.
Sims Ralph, Roberto Schaeffer, et al. 2014.
Chottani, Aisha, Greg Hastings, John Murnane, and Florian Neuhaus.
2018. “Distraction or Disruption? Autonomous Trucks Gain Ground
in US Logistics.” McKinsey, Article, December, 2018. https://www.
mckinsey.com/industries/travel-transport-and-logistics/our-insights/
distraction-or-disruption-autonomous-trucks-gain-ground-in-us-logistics.
Jing, Meng. 2017. “Chinese Firms Fight to Lure Top Artificial Intelligence
Talent from Silicon Valley.” South china Morning Post, 2 April 2017.
https://www.scmp.com/tech/china-tech/article/2084171/chinese-firmsfight-lure-top-artificial-intelligence-talent-silicon.

20
21

22

23

24

25

26

27
28
29
30

31

32
33

34

35

36

37

38

39

40

41

42

43
44

45

46
47

48

49
50

51

52

53

54

KPMG International, 2019.
English, Trevor. 2016. “Local Motors Creates Electric Autonomous
Car that Drives with IBM’s Watson.” Interesting Engineering, 18 June
2016. https://interestingengineering.com/local-motors-creates-electricautonomous-car-drives-ibms-watson.
Koetsier, John. 2018. “Uber Might Be The First AI-First Company, Which Is
Why They ‘Don’t Even Think About It Anymore’.” Forbes, 22 August 2018.
Bharadwaj, Raghav. 2019. “AI in Transportation – Current and Future
Business-Use Applications.” Emerj 10 February 2019.
Surtrac. 2018. “Surtrac Rapid Flow.” https://www.rapidflowtech.com/
surtrac.
Pittsburgh Green Story. 2017. “Pittsburgh Develops Smart Traffic Signals,
Reduces Emissions 20%” 20 February 2017.
Walker, Jon. 2019. “Self-Driving Trucks: Timelines and Developments.”
Emerj, 2 February 2019. By 2030, the technology is expected to
potentially replace 50-70% of truck drivers, according to the International
Transport Forum. See “Managing the Transition to Driverless Road
Freight Transport”. International Transport Forum, 2017.
Walker, Jon. 2019.
Bharadwaj, Raghav. 2019.
Bharadwaj, Raghav. 2019.
Thetius. 2019. “Brief Guide to Artificial Intelligence in Shipping.” https://
thetius.com/brief-guide-to-artificial-intelligence-in-shipping/.
gCaptain. 2018. “Maersk to Test AI-Powered Situational Awareness
System Aboard a Containership”. 25 April 2018.
Thetius. 2019.
Neuray, Jordy. 2019. “Drones for Cargo Transportation: The Future?”
Unifly. https://www.unifly.aero/news/-drones-for-cargo-transportationthefuture.
Bellamy, Woodrow. 2019. “Airlines are Increasingly Connecting Artificial
Intelligence to Their MRO Strategies, Avonics International, June 2019.
Baker, Francesca. 2018. “The Technology That Could End Traffic Jams.”
BBC, Future Story, 12 December 2018.
HDT (Heavy Duty Trucking). 2019. “China Post to Begin Autonomous
Truck Operations in April.” HDT Truckinginfo, 4 March 2019..
Mbabazi, Esther. 2017. “The American Drones Saving Lives in Rwanda.”
TIME, 20 July 2017. https://time.com/rwanda-drones-zipline/.
Neuray, Jordy. 2019. “Drones for Cargo Transportation: The Future?”
Unifly. https://www.unifly.aero/news/-drones-for-cargo-transportationthe-future.
Tao, Hu. 2019. “Economic Watch: China Seeks Digital, Intelligent Techs
in Smart Airport Growth.” XinhuaNet, 2 July 2019.
Bnamericas. 2017. “Mexican Startup Uses AI to Streamline Customs
Processes.” Bnamericas, 21 March 2017.
Wengler, Sven, Philipp Biermann. 2018. “Logistics Startups Are
Booming.” simon-kucher.com, March 2, 2018.
Pradhan, Dipen. 2019. “Logistics Co Shadowfax On Chinese Imports,
Challenges And AI In Transport Tech.” Inc42, 9 March 2019.
Pradhan, Dipen. 2019.
Business Standard. 2018. “India Aiming to Reduce Logistics Cost to Less
Than 10% of GDP by 2022.” Business Standard, 24 August 2018.
Cortes, Victor. 2019. “Loggi Raises US$150 Million, Becomes Brazil’s
Newest Unicorn.” Contxto, 5 June 2019.
KPMG International. 2019.
Litman, Todd. 2019. “Autonomous Vehicle Implementation Predictions:
Implications for Transport Planning.” Victoria Transport Policy Institute,
25 September 2019. https://www.vtpi.org/avip.pdf
Center for Global Policy Solutions, 2017. “Stick Shift: Autonomous
Vehicles, Driving Jobs, and the Future of Work.” CGPS, Washington DC.
Center for Global Policy Solutions, 2017.
Meltzer, Joshua. 2018. “The Impact of Artificial Intelligence on
International Trade.” Brookings, December 2018.
Chandrasekar, R. and S Ramani. 1989. “Artificial Intelligence: A
Developing Country Perspective.” Workshop, Knowedge Based Computer
Systems Group, National Centre for Software Technology. https://pdfs.
semanticscholar.org/32b8/3639aeb7e4c18d9662be4291a204929ff2b1.pdf
Whitney, Lance. 2019. “The Top Barriers Businesses Face in Adopting
AI.” TechRepublic, 22 May 2019.
Cyranoski, David. 2018. “China Enters the Battle for AI Talent.” Nature,
15 January 2018. https://www.nature.com/articles/d41586-018-00604-6.
Meltzer, Joshua, 2018.

8
This publication may be reused for noncommercial purposes if the source is cited as IFC, a member of the World Bank Group.

