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Introduction
At COP27, global leaders in climate change policy 
came together to discuss the next big ideas for reduc-
ing emissions and meeting collective targets to curb 
climate change. Although the transport sector has 
gained attention, particularly the electrification of 
motorized vehicles, global actions have thus far failed 
to acknowledge semiformal and informal transport 
services that dominate in many low- and middle-
income countries (Fransen et al. 2022). Currently, 
over half of public transport trips in Latin America 
and the Caribbean (LAC) are made in semi-informal 
or informal public transport modes (also known as 
“popular,” “intermediate,” or “artisanal” transport), 
while this number can be as high as 95 percent in 
some sub-Saharan African cities, as well as substantial 
shares in the Caribbean and South and Southeast 
Asia (Espelia 2022; Scholl et al. 2021) Paratransit 
and informal services are ubiquitous; they come in 
various vehicles (buses, minibuses, jeeps, for-hire 
two- and three-wheelers, etc.) and under a variety of 
local names (e.g., boda boda, dala dala, jitney, matatu, 
pesero, trufi, tuk-tuk, and wôrô-wôrô), with contrast-
ing political attitudes toward the informal services. 
(See Figure 1 for some examples from the LAC region.)

Informal transport (see Box 1 for further definition) 
remains a key element of urban mobility. It provides 
mobility to underserved areas and is more adaptive 
and demand responsive than “formal” transport, 
which has fixed routes and had restricted service, 
especially during the pandemic, cutting off some 
residents from jobs, needed services, and obligations 
(Cervero and Golub 2011). In South Africa, the govern-
ment partnered with minibus taxi drivers to provide 
special “Red Dot” transport service for essential 
medical workers when formal public transport had to 
stop operating at 7 PM (Madikizela 2020). Paratransit 
is a more affordable means of transport in cities like 
Lagos, where workers may spend 40 percent or more 
of their income on transport (Otunola et al. 2019). 
From a climate perspective, informal shared buses 
and minibuses are also more efficient per passenger-
kilometer than private cars, so depending on the local 
context, integrating their services as a complement 
to formal public transport is critical to slowing the 
rate of private motorization even as cities grow and 
travel distances become longer. Further, the informal 
transport sector provides important jobs for residents; 
supports trade, commerce, and exchange; and is an 
entire industry, from drivers to mechanics, often 
within itself, providing employment opportunities for 
women (Spooner and Whelligan 2017).

Source: Adapted from Hidalgo et al. 2021.

Figure 1  | Examples of semi-informal or informal services in Latin America and the Caribbean
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Despite the prevalence of informal services, recent 
analysis from the World Resources Institute (WRI) on 
public transport measures in nationally determined 
contributions (NDCs), the climate commitments made 
by members of the Paris Climate Accords, found that 
the informal transport sector is all but missing from 
global climate discussions (Kustar et al 2022). Angola 
is the only country that recognizes greenhouse gas 
(GHG) emissions from informal vans, but no countries 
make any recommendations for mitigating emissions 
from informal services (Republic of Angola 2021). 
Similarly, although imported secondhand vehicles 
represent up to 95 percent of vehicle fleet growth in 
developing countries, their NDCs do not acknowledge 
import restrictions, such as age or emissions limits 
(UNEP 2020a). Only Antigua and Barbuda set effi-
ciency standards for all imported vehicles (new and 
used), and Mauritius pledged to phase out subsidies 
for imported diesel buses. Despite such vehicles’ 
known emissions and contributions to air pollution, 
when it comes to countries’ policies and regulations on 
used vehicle importation, the United Nations Environ-
ment Programme (UNEP) also finds them to be often 
weak or very weak (Rukikaire 2020).

Target 11.2 of the United Nations Sustainable Devel-
opment Goal 11 (SDG 11) on cities and human settle-
ments aims to ensure that by 2030, all people will 
have access to sustainable transport systems that 
are safe, affordable, and accessible (UN Department 
of Economic and Social Affairs 2022). This is to be 
achieved by improving road safety and expanding pub-
lic transport networks and services to be accessible by 
all, with particular attention toward vulnerable groups 
such as women, children, and people with disabilities. 
In African cities, which are rapidly growing and often 

have high levels of informality, there is an opportu-
nity to rethink how SDG 11 can be achieved. Rather 
than attempting to substitute or eliminate informal 
transport, informal drivers can be hired to expand 
the legally recognized public transport network, with 
innovative business models that integrate connections 
between formal and informal transport providers.

In this briefing, we seek to identify key areas where 
informal transport can connect to the global climate 
agenda and where countries and cities may assess 
emissions and raise ambition. While we are not 
providing an extensive policy outline in the sector, we 
seek to outline the main areas for action and reflect 
on these with existing research, projects, and selected 
policies. We hope to inform the dialogue within the 
broader scope of COP27 and beyond, such as a new 
initiative launched by the COP27 Presidency—the Low 
Carbon Transport for Urban Sustainability (LOTUS) 
initiative (COP27 Presidency 2022). This has brought 
together global stakeholders to improve and decarbon-
ize the urban mobility landscape and contains three 
strategic aims, including one to “empower and invest 
in informal transportation to decarbonize, mobilize 
towards SDG 11” (COP27 Presidency 2022).  

In this paper, we explore the connection of the informal sector to the climate agenda, considering informal bus services as well as 
for-hire two- and three-wheelers (sometimes called intermediary public transport). Semiformal and informal transport (or paratransit) 
services are typically managed by privately owned operators, which often arise under a lax regulatory environment, due to underde-
veloped infrastructure and inadequate formal transit service (Behrens et al. 2015; Cervero 2001; Thet Hein et al. 2020). The individual 
operators own several vehicles, operate on semifixed routes, and function as on-demand paratransit or intermediary transit, picking up 
passengers and dropping them off as needed—thereby serving as a complement to “formal” public transport systems in much of Latin 
America or as the predominant transport mode in Africa. The terms informal or paratransit (also known as popular or artisanal trans-
port) characterize a specific transport system with distinct patterns of services, ownership, organizational structure, and regulatory 
frameworks. Despite limited regulation or government control, from the perspective of millions of local residents who rely on the service 
for daily trips, bus-based paratransit systems are indeed categorically a form of public transportation, thereby blurring the line between 
“formal” and “informal” transport. According to San Gil Leon (2022), the emergence of informal transport providers is a response to 
a gap in the market for cheap, convenient, versatile mobility, particularly in areas that are underserved by other transport options. 
The informal sector is critical for local economies, as it transports millions of workers and employs hundreds of thousands as drivers, 
mechanics, and service workers.

Box 1  |  What are semiformal and informal transport services?
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In tackling transport decarbonization from the 
paratransit sector, great value can be found in 
collecting necessary data to calculate emissions, 
which has been difficult due to lack of consistent, 
quality data. Primarily, it is important to identify the 
number of vehicles in operation. In Africa, there are 
an estimated 27 million registered motorcycles, of 
which about 80 percent are utilized for passenger or 
freight transport, and even more minibuses, which 
account for 30 percent of all vehicles in African cities 
(Amend 2022; Odhiambo et al. 2021). Currently, 
research on GHG emissions and air pollution originat-
ing from the informal sector is often done piecemeal 
using field data, if done at all. For example, one recent 
study from Nairobi estimates that fuel economy for 
boda bodas, tuk-tuks, passenger cars, and matatus are 
two to three times worse than in the countries from 
which the vehicles are imported (Mbandi et al. 2019). 
Findings reveal that most Kenyan matatu buses have 
an average age of 16.9 ± 0.2 years and are overloaded, 
converted from 9-seater vans to accommodate up to 14 
passengers. On a different continent, India’s roads are 
dominated by three-wheeler auto-rickshaws, which 
typically used two-stroke engines with high particu-
late matter (PM10) emissions known to have adverse 
impacts on respiratory health (Thakur et al. 2018). 
Because of the high levels of air pollutants found in 
these transport modes and the frequently long com-
muting times, identifying and addressing the greatest 
contributors to transport emissions will help minimize 
overall population exposure.

Most promising may be the bottom-up inventories 
done through mapping and identification of networks. 
For example, the World Bank undertook such analysis 
to inform potential sustainable transport strategies in 
Egypt, finding that electrification of diesel buses would 
achieve only 9.5 percent of the reduction in carbon 
emissions needed and that 90 percent of reductions 
need to come from shifting passenger-kilometers 
away from private cars and taxis (Daito et al. 2021). 

Researchers have also started using open data sets 
from initiatives such as DigitalTransport4Africa, a 
global consortium with the mission to collect General 
Transit Feed Specification data on informal transport 
systems in African cities in order to model and fore-
cast energy demands for future electric paratransit 
systems (Rix et al. 2022). Nascent work of the Trans-
port Data Commons Initiative, a coalition of over 20 
international transport and climate organizations, has 
also begun to address the poor data systems issues 
through development of an open-source platform 
(Orschulok 2022). These platforms aim to tackle 
the problem of data accessibility, because often, 
even when data is collected, it is not easily or openly 
accessible or is outdated. For a systemic inventory of 
fleet emissions in the informal transport sector, more 
comprehensive data collection and sharing efforts are 
needed to incorporate granular information of para-
transit vehicles—such as trip frequency, vehicle types, 
fleet composition, fuel efficiency, age, and common 
vehicle modifications such as additional seating.

Issues of GHG emissions and local air pollution from 
the informal transport sector are often addressed 
at the city level through fleet upgrade and renewal 
programs (see the next section). Given the limited 
data on informal transport vehicles at the city level, 
another, but potentially less accurate, emissions 
inventory could be from importation records of used 
vehicles. Based on the UNEP data from 2020, of the 
14 million used vehicles exported from high-income 
areas such as Europe, Japan, and the United States, 
80 percent ended up in low- and middle-income 
countries where used minibuses are commonly 
deployed in the paratransit sector (Boateng and Klopp 
2022; UNEP 2020a). Unfortunately, it is occasionally 
cheaper to export used vehicles than to formally scrap 
them, as seen in European reports of vehicles destined 
for scrappage being sent instead to eastern Europe 
and Africa, allowing damaged and unsafe vehicles to 
remain on roads (UNEP 2020b). Wealthier countries 
need to be held accountable to ensure their exported 
used vehicles are still roadworthy, while at the same 
time, policymakers must pay close attention to the 
paratransit sector to address potentially the oldest, 
most driven, and most polluting and crash-prone 
vehicles on the road.

Key message

Countries and cities should undertake emissions inventories 
of the informal sector—minibus fleets, motorcycle taxis, and 
auto-rickshaws—to establish a baseline for interventions to 
decarbonize.

Areas to address decarbonization 
through informal transport
Emission inventories
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Improving informal services to reduce or 
prevent private vehicle trips

Figure 2  | Energy intensity of passengers (MJ per passenger-kilometer) by mode in Cape Town, South Africa

Source: Adapted from (Kane 2016) with additional data from International Energy Agency. 

Once baseline emissions are established, 
approaches vary in terms of how governments 
regulate GHG and particulate emissions from 
transport vehicles. Although informal transport is a 
low-carbon solution that carries more passengers than 
private vehicles and is both more energy and space 
efficient than petrol cars (Figure 2), these services 
have inefficiencies (e.g., lower-demand areas not being 
served at all or predatory fares) and room for improve-
ments in quality, safety, and reliability (Cervero and 
Golub 2011). Resolving these challenges will prevent 
pushing riders to more carbon-intensive private 
vehicle travel as soon as they can afford a vehicle.

Key message 

Countries, cities, development finance institutions, and banks, 
as well as private operator associations, working together 
should improve the quality of informal transport services 
through efforts such as integration within the wider transport 
system, infrastructure upgrades (e.g., transit priority, formal 
stops and stations, and improved staging areas), as well as 
improved labor conditions and user experience, such as fare 
payments. These improvements can abate private vehicle 
travel and foster trips through shared, lower-carbon mobility. .

System-wide informal transport improvements and 
reforms have been attempted all over the world. At the 
one extreme, policy approaches toward paratransit 
or informal systems involve self-management or no 
restrictions, thereby continuing congestion and unsafe 
vehicle and labor conditions, among other problems 
(Kumar et al. 2021). At the other extreme are policies 
that attempt to eliminate informal services and replace 
them with “formal” transport systems (see more case 
studies in Box 2)—which can adversely affect transport 
workers and potentially deny an affordable transport 
option for the most vulnerable residents. An example 
of this is Hanoi, Vietnam, where the government is 
implementing new bus rapid transit (BRT) and an ele-
vated metro line but will be banning motorcycles and 
motorcycle taxis from downtown areas as of 2030 in 
an effort to improve urban air quality (Turner 2020). 
Unfortunately, the ban will jeopardize the livelihoods 
of thousands of informal drivers, and the lack of tran-
sit connectivity to access the transit stations creates 
a new mobility injustice problem, which could force 
more cars onto the roads. Similar bans in Beijing and 
Guangzhou, China, have not seen significant changes 
in traffic congestion and have led to increased use of 
electric bikes, which are legally seen as bicycles and 
are subject to fewer regulations (Daud 2018). It is cru-
cial that policy strike a balance between addressing the 
issues posed by informal transport while also consid-
ering the impact on those who rely on these services. 
There are cases where public transport investments, 
such as BRT and light rail, should be encouraged—
such as in Accra and Kampala, where there is demand 
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for high-capacity solutions to alleviate traffic—but 
it should be considered with informal transport in 
mind (Asimeng 2021). A potential solution could be 
to integrate informal transport into existing systems, 
with proper regulations and support for improvement, 
in order to ensure safe and accessible mobility without 
endangering the income of vulnerable workers.

One policy approach to reducing emissions without 
disrupting service is to control the quality of imported 
used vehicles—including regulating import age limit, 
setting environmental and emissions standards (e.g., 
Euro 3), taxing, providing incentives for electric 
vehicles (EVs), and banning used vehicles (Table 1). 
At the regional level, institutions are collaborating to 
promote cleaner fuels and vehicles. Recently, mem-
ber countries of the Economic Community of West 
African States and Southern African Development 
Community announced the establishment of stricter 

vehicle emissions and fuel efficiency standards across 
the region (Table 2) (UNEP 2019, 2020b). However, 
some scholars caution that emissions inventories and 
vehicles regulations alone might not translate into sus-
tained pollution and road injury reduction (see Box 2 
for Senegal as a case), as further restrictions can push 
the trade of older, more polluting vehicles onto the 
black market (Boateng and Klopp 2022). Rather than 
placing local economic development in conflict with 
international climate goals, a more equitable policy is 
to utilize and complement market-driven incentives 
to finance and enhance access to cleaner fuels and 
vehicles. One successful case is Egypt’s vehicle scrap-
ping program, which was launched in 2013 to incen-
tivize scrapping old taxis—sometimes over 40 years 
old—from the streets of Cairo (World Bank 2018). By 
2018, over 45,000 taxis had been replaced with newer 
vehicles, resulting in 350,000 tons of carbon dioxide 
(CO2) emissions avoided. 

Table 1  |  Vehicle import bans across regions

REGION EXAMPLES OF COUNTRIES WITH USED VEHICLE BANS COUNTRY COUNT IN EACH REGION

Africa Egypt, Seychelles, South Africa, Sudan 54

Latin America and the Carribean Argentina, Brazil, Chile, Colombia, Ecuador, Uruguay, Venezuela 37

Asia Pacific Bhutan, India, Indonesia, Nepal, Philippines, Thailand 26
Source: UNEP 2020a.

Table 2  |  Emissions standard targets by select African regional organizations

JURISDICTION NUMBER OF 
COUNTRIES

EMISSION 
STANDARD

SULFUR FUEL 
STANDARD

FUEL 
EFFICIENCY

AGE LIMIT FOR 
USED VEHICLES EFFECTIVE DATE

ECOWAS 15 Euro 4 50 ppm 8 L / 100 km 10 years January 1, 2021

SADC 16 Euro 4 50 ppm - - December 31, 2022
Notes: ECOWAS = Economic Community of West African States. SADC = Southern African Development Community. ppm = parts per million. km = kilometer. 

Source: Ayetor et al. 2021.
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Box 2  |  Case studies 

Paratransit mapping
A pivotal step in improving informal systems is mapping the vehicles’ routes and establishing ways to digitize services. Many public 
transport systems lack systematic curation of basic data such as bus routes, stops, and frequencies. Mapping may indicate that certain 
areas have consistently higher traffic, and in this scenario, emissions could be reduced if some routes could be reallocated to areas 
with fewer services. Putting transit on a map by digitizing and curating in standard formats such as General Transit Feed Specifica-
tion (GTFS) is an essential measure for paratransit improvement in many cities. As seen in the cases of digital mapping in Nairobi 
(Kenya), Maputo (Mozambique), and Santiago (Dominican Republic), community participation and local buy-in are critical for long-term 
sustainability of the initiative (Klopp and Cavoli 2019; Thet Hein et al. 2020; Williams et al. 2015). The data can be further used to analyze 
resilience, such as the impacts of seasonal flooding on transport services and accessibility, as seen in Kinshasa (Ali 2023). Making 
transit repositories open and enabling entrepreneurs to build on the existing digital infrastructure can spur innovation and further 
collaboration. Building on the open data, scholars and planners can track and analyze transportation indicators such as Sustainable 
Development Goal 11.2. Web applications (e.g., Kampala accessibility footprint tool, which utilizes the city’s GTFS data) are effective as 
a communication tool among different stakeholders and can improve productivity by matching supply with demand (DT4A 2022). Apps 
such as Trufi offer trip planning with data from both formal and informal transport service providers and can help provide information 
on walking distances and details on available transport options (International Association of Public Transport 2021). In 30 Indian cities, 
Chalo tracks buses to provide real-time location and arrival times, as well as serving as a smart card for bus fares and providing bus 
drivers with reports on their daily activities (Chalo 2022). One criticism worth noting is that digital transactions and online trip booking 
with a set price may be too transparent in some cases and could threaten informal entrepreneurship that usually prices fares according 
to several factors, such as time of day, traffic, and road and weather conditions (Espelia 2022). Furthermore, traditional cash payments 
are harder to track, and utilizing apps could mandate that drivers pay taxes on their fares. 

Incremental reforms
One way to improve the informal transport system is by restructuring the ownership of vehicle fleets. With such tight profit margins, 
the model of private, individual ownership translates to high individual costs and minimal funds for motor vehicle maintenance. Mexico 
City demonstrates an example of government and authorities stepping in to implement a centralized transport planning system, with 
organized maintenance service and an independent entity (Metrobús) in charge of coordinating service, regulating bus rapid transit 
(BRT) lines, and managing fare collection (International Association of Public Transport 2021). In 1999, after years of public transport 
quality decline, the transportation minister understood that certain strategic corridors had the highest flow of traffic and needed to 
be addressed to replace small vehicles (jitneys) with larger buses. To accomplish this without angering 30,000 members of 100 jitney 
organizations, he offered an incentive to pay $100,000 Mexican pesos (US$10,000) for each minibus scrapped and replaced by a bus 
(Dewey 2016). A substantial number of jitney drivers willingly professionalized their organizations, consolidated their associations into 
firms, accepted regulations, and upgraded to BRT vehicles. While the reform can be considered a comparatively successful case, the 
public transport system in the long term faces various challenges, including financial stresses. Present-day Mexico City still relies on its 
indispensable paratransit mode, with more than 1,000 routes of jitneys (or peseros), totaling 28,000 kilometers of service and offering 
11.5 million passenger-trips every day (Lane 2019; MIT Department of Urban Studies and Planning 2019).

Vehicle fleet renewal programs
Another approach to improve paratransit systems is by upgrading and renewing outdated vehicles with safer, higher-occupancy 
vehicles, which will reduce transport-related carbon dioxide emissions and local air pollution. For example, in Dakar (Senegal), 75 
percent of daily trips are made by shared transport services, of which over 80 percent are provided by informal operators (Kumar and 
Diou 2010). The city faced problems with dense, disorderly, and low-quality transport, leading to a decision by the government to renew 
the minibus fleet while formalizing and professionalizing operators. Nine participating economic interest groupings (EIGs) collectively 
formed the Urban Transport Financing Group, which purchased the vehicles and leased them to the EIGs. To be sustainable, the fleet 
renewal program must be complemented with competitive business models and regulations with the right incentive structure for bus 
owners and drivers—who could not otherwise afford to upgrade the vehicles—to take part in the initiative. The program was launched 
in 2005, and by 2009 it resulted in the scrappage and replacement of 505 buses, improved services along fixed routes, higher passen-
ger satisfaction, and lower fare costs, although drivers earn less and owners earn more. Along with vehicle maintenance practices, fleet 
renewal programs in larger reforms are often accompanied by route optimization approaches in order to improve efficiency and reduce 
combined total kilometers traveled, thereby resulting in fewer emissions in the overall transport system. 
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Table 3  |  Select nonpunitive strategies to improve paratransit sector

CATEGORY STRATEGIES

Business development   ▪ Business consolidation and cooperatives
  ▪ Creation of transportation workers’ unions
  ▪ Business skills training
  ▪ Business diversification

Operating environment   ▪ Rank/terminus provisions and bus priority
  ▪ Vehicle road worthiness testing 
  ▪ Bus priority lanes
  ▪ Physical integration of taxi stands and NMT with mass transit modes and public space
  ▪ NMT infrastructure and access improvements near bus stations and stops (e.g., speed management, 

clear signage, safe transfer, and access to terminals)

Fleet improvement   ▪ Vehicle renewal or recapitalization incentives for upgrading to cleaner and safer vehicles (e.g., 
discounts for new fleets, payment of scrappage value)

  ▪ Cooperative loans

Operations   ▪ Safe driver training and improving labor conditions
  ▪ Salaried drivers, improving labor conditions and workers’ rights
  ▪ Gender inclusivity
  ▪ Consolidated driver recruitment and management
  ▪ Vehicle management and route rationalization
  ▪ Speed management
  ▪ Cashless and integrated ticketing
  ▪ Mapping, digitalization of transport routes, improved data on operations
  ▪ Passenger information systems (e.g., physical and digital maps, including via mobile phones; vehicle 

routes stickers; digital information at stops)
  ▪ Open public transportation data
  ▪ First-/last-mile connectivity (especially in cases of two- and three-wheelers) 

Note: NMT = nonmotorized transportation.

Source: Adapted from Jennings and Behrens 2017.

Climate actions can package a series of improve-
ments to informal services. Instead of banning 
or attempting to replace informal services with 
wholesale bus systems, policymakers can set realistic 
reform expectations, recognize paratransit in policy, 
and leverage paratransit dividends by investing and 
improving existing informal services and infrastruc-
ture. In Maputo, Mozambique, after years of stalling 
due to lack of funding, a new BRT project funded by 
the World Bank will integrate chapas, the predomi-
nant mode of transit in the city, to function in tandem 
with the new BRT (Kedem 2022). The integration will 

include restructuring the fleets, introducing a digi-
tized fare payment using smart cards, and providing 
owners with financing to maintain and upgrade their 
vehicles. Along with upgrading engine technologies 
and vehicle fleets, improvements in paratransit quality 
of service, safety, and operational efficiency can reduce 
emissions, particularly as a way of avoiding growth in 
private vehicle travel (see Box 3 for further details on 
safety). Possible improvements include a menu (see 
Table 3) of nonpunitive, relatively “quick-win” strate-
gies that can bring substantial benefits to informal 
transport systems.
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Although not directly pertaining to emissions, the question of safety cannot be ignored in the discussion of informal transport. Low- and 
middle-income countries suffer severe losses due to collisions. They account for 93 percent of road traffic deaths and are overrepre-
sented in global crash statistics relative to population and degree of motorization (World Health Organization 2018). Pedestrians are at 
the highest risk of death or injury from road crashes (Figure B3-1), and informal transport systems in which drivers compete for passen-
gers increase the risk of speeding and reckless driving, placing lives at risk. Higher-capacity buses and minibuses are safer for riders 
and pedestrians than taxis or motorcycles, particularly when the cause of the crash is considered. Based on a study in Accra (Ghana), 
most collisions (47 percent) were due to speeding, with an observational study revealing the highest proportion of speeding by vehicle 
type are motorcycles (62 percent), compared to cars (47 percent), minibuses (40 percent), and buses (36 percent) (Accra Metropolitan 
Assembly 2021). Improving road safety will necessitate requiring driver safety training, supporting larger-capacity transport vehicles, 
increasing enforcement of speed limits, and implementing safety measures for pedestrians.

Box 3  |  Informal transport and road safety 

Electrification: Minibuses and two- and 
three-wheelers 

Key message 

Countries and cities, together with owners/associations, 
should identify targets and implementation schemes to elec-
trify vehicle fleets while addressing energy supply in parallel 
with renewability issues.

In Latin America and sub-Saharan Africa, 19 coun-
tries mention public transport electrification in their 
NDCs but not specifically regarding semiformal and 
informal bus providers, which operate in tandem with 
larger buses and rapid transit such as BRT or metro 
and serve more than half of all shared transport trips 
(Kustar et al. 2022; Thet Hein et al. 2020). Ensur-

ing that financing extends to the electrification of 
minibuses, motorcycle taxis, and auto-rickshaws can 
address the economic growth and emissions reduc-
tion goals of the transport sector in low- and middle-
income countries.   

Policymakers can support programs to electrify 
minibuses, starting with building on the cadre of 
pilot programs already underway in some regions. 
In Nigeria, one entrepreneur has had unexpected suc-
cess converting combustion engine minibuses to elec-
tric and solar battery buses (Sanni 2022). Similarly, 
in Kenya, the e-mobility start-up BasiGo has started 
locally assembling electric 25- and 36-seater buses 
sourced from BYD Automotive, the largest manufac-
turer of electric buses globally (Ambani 2021). BasiGo 
(2022) recently secured $6.6 million in new fund-
ing, enabling the company to begin delivering locally 
manufactured vehicles and charging stations. Across 

Figure B3-1 |  Road deaths in Accra, Ghana, by road user and vehicle type, 2019-20. 

Source: Accra Metropolitan Assembly 2021.
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sub-Saharan Africa, charging stations are limited, 
and it is difficult to import vehicle parts, but rising oil 
prices may soon spur demand for electric buses. In 
South Africa, where 82 percent of the public transport 
network is composed of minibus taxi routes, Stel-
lenbosch University, together with various industry 
experts, planned to launch the first electric minibuses 
in South Africa by January 2023 to promote electrifi-
cation of minibuses as part of the national agenda for 
emissions reduction (Kuhudzai 2022; Ribet 2022). 

A variety of policy measures and financial incen-
tives can also be developed to support two- and 
three-wheeler electrification. India has set a target 
of having EVs make up 30 percent of vehicle sales 
by 2030 (Table 4), largely driven by two- and three-
wheelers, which are predicted to achieve 80 percent 
market share among new vehicle registrations. E-auto-
rickshaws (e-autos) are more cost-competitive than 
conventional three-wheelers and are more profitable 
to drivers, but to overcome the initial cost barrier, 
organizations like Three Wheels United (2023) are 

Table 4  |  Central and state-level targets to accelerate e-autos adoption in India

NATIONAL LEVEL

  ▪ Achieve carbon neutrality by 2070.
  ▪ Reduce the GHG emissions per unit GDP levels by 33-35% by 2030.
  ▪ Achieve 30% vehicle sales (including auto-rickshaws) to be electric by 2030.
  ▪ Launch 500,000 electric three-wheelers (including e-autos) by 2024 under the FAME scheme.

STATE LEVEL

Karnataka 2017-22 Transition to 100% e-autos by 2030.

Kerala 2018-23 Procure 85,000 e-autos by 2022 with a pilot fleet of 50,000 by 2020.

Tamil Nadu 2019-24 Convert all auto-rickshaws in six major cities by 2029.

Uttar Pradesh 2019-24 Achieve 100% e-autos in five major cities by 2030.

Punjab 2019-24 Achieve 25% of new auto-rickshaw sales to be electric by 2024.

Delhi 2020-23 Achieve highest number of e-autos on road as compared to other states with 5,000 e-autos to be added every 
year.

Maharashtra 2021-26  ▪ Achieve at least 20% of new three-wheeler registrations to be electric by 2025.
 ▪ Achieve at least 25% of urban fleets operated by aggregators to transition to EVs by 2025.

Assam 2021-26 Deploy 75,000 electric three-wheelers by 2025.

Goa 2021-26 Achieve 30% of annual registrations to be electric from 2025.

Chandigarh 2022-27 Achieve all new auto-rickshaw registrations to be electric by 2025.

Notes: GHG = greenhouse gas. GDP = gross domestic product. FAME = Faster Adoption and Manufacturing of Electric Vehicles. EV = electric vehicle. 

Source: WRI India, based on various state EV policy documents.

helping drivers finance EV purchases by developing 
their creditworthiness and offering tailored financ-
ing. Various international donors (Global Environ-
ment Facility, United Nations Human Settlements 
Programme, United Nations Industrial Development 
Organization, French Development Agency, European 
Union, etc.) leverage financial instruments to support 
the initiation of pilot projects in cities and nations and 
to grant loans to encourage fleet upgrades. However, 
loans from traditional financial institutions are not 
readily available for the majority of operators.

Other signs show that the many motorcycle taxis 
in Africa and Asian countries may also be ready for 
electrification, although their predominance on roads 
is often a concern for the safety of passengers and 
pedestrians, with some cities banning motorcycles 
from high-traffic areas. Nevertheless, in addition 
to zero tailpipe emissions, electric motorcycles will 
bring further benefits for drivers, such as smoother 
rides, almost no engine noise, and easier maintenance 
(Amend, 2022). UNEP notes that if a global shift to 
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Figure 3  | Carbon intensity (2013-15 average) of national electric grid along with urban access to electricity

Note: tCO2e/GWh = tonnes of carbon dioxide equivalent per gigawatt-hour.
Source: Adapted from Kennedy et al. 2019.

90 percent battery electric motorcycles sales by 2030 
is achieved, about 11 billion tons of CO2 emissions 
could be avoided between now and 2050. Programs 
from UNEP (2018), for example, are already underway 
in implementing these two-wheeled EVs in Kenya, 
Uganda, Ethiopia, Thailand, Philippines, and Vietnam.

Policies on electrification of informal transport 
should also be coupled with energy supply, reli-
ability, and renewability. If public transport net-
works are to be electrified, the state of the electrical 
grid must be considered at least from two fronts—the 
carbon intensity and the reliability of electricity access 
for urban residents. While an attractive intervention 
toward a cleaner transport system, electrification is 
not always synonymous with transport decarboniza-
tion, especially in countries like South Africa where 
it is dirtier to operate electric cars than petrol-based 
vehicles. Coal-fired power plants supply 90 percent of 
the country’s electricity and cannot supply the addi-
tional demand that EVs would bring (Evans 2022).
However, the European Union, United Kingdom, and 
United States have launched the Just Energy Transi-
tion Partnership with an initial commitment of $8.5 
billion for accelerating the decarbonization of South 
Africa’s economy (Zprava 2021). Until electrical grids 
are clean, the solution may lie in distributed renew-
able energy systems, which are faster to build, more 

reliable, more resilient, and better suited to serving 
rural communities, compared to traditional, central-
ized approaches (Global Energy Alliance for People 
and Planet 2021).

National grids in North and South America, Europe, 
and much of sub-Saharan Africa are relatively low 
carbon1 (Figure 3), with many drawing from hydro-
power—thus making cities in these regions great 
candidates for transport electrification. At the same 
time, in countries where urban access to electricity is 
lower than 90 percent—a rough threshold to indicate 
that locals have adequate access to electricity—adding 
EVs to the local demand could create additional stress 
to the electrical grid, potentially exacerbating the 
reliability and electricity access issues for the resi-
dents (Kennedy et al. 2019). There could be a positive 
impact if additional electricity demand from charging 
vehicles is leveraged as a new business opportunity 
for utilities and independent power producers, as 
it would strengthen the financial viability of clean 
energy projects and grid expansion. Organizations like 
the Global Energy Alliance for People and Planet are 
working to bring together governments with technol-
ogy and financing partners to expand sustainable 
electricity access. When considering EVs, coupling 
demand for vehicles with renewable microgrid expan-
sion could assist in expanding electricity availability 
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in rural areas (Hartley et al. 2022). It is critical that 
as EVs become more prevalent and charging stations 
are built, they are distributed throughout the city with 
particular attention to equality in access and do not 
take power away from homes (Ribet 2022). 

Depending on the available energy supply as well as 
the existing transport infrastructure, electrification 
of (for-hire) two- and three-wheelers might be the 
appropriate initial step for cities, which should take 
place alongside holistic road safety strategies (e.g., 
urban planning and road design, driver training). In 
countries that have adequate electrical grids and infor-
mal services that provide a significant share of public 
transport rides, surveys and modeling will provide 
key information on where, when, and how charging 
stations should be added. System indicators like the 
number of passengers transported, fare prices, service 
costs, and overall economic performance are impor-
tant information for these decisions but are unknown 
regarding the informal sector. Tracking impacts of the 
electrification of two- and three-wheelers on opera-
tion and supply costs, driver incomes, participation of 
women drivers, or changes in fare costs will be equally 
important to informing future policy and development 
decisions, as well as qualitative indicators such as 
ease of vehicle registration, challenges with charging, 
and satisfaction with financial incentives. This adds 
another layer of difficulty for the adoption of EVs in 
shared and public fleets.

Looking Ahead and Conclusion 
When reflecting on discussions around informal 
sectors at COP27, there are some positive signs that 
transport is being placed higher and higher on the 
agenda. This includes the increased attention to 
electrification with updated NDCs, the various activi-
ties of the United Kingdom and others to carry this 
forward, and now the LOTUS Initiative that seeks to 
address key issues in low- and middle-income coun-
tries, including informal transport. COP27 was also 
the first time that wealthy nations agreed to financially 
compensate vulnerable nations for “loss and damage” 
funds to recover from climate disasters and provide 
critical financing for technology and capacity build-
ing for sustainable economic growth (UN Framework 
Convention on Climate Change 2022). While this 
funding is a good start to climate recovery and future 
adaptation, more aid will be needed, as well as effi-
cient disbursement and deployment.

Countries in which the informal sector is the predomi-
nant share of public transport should acknowledge 
these emissions in their NDCs. By openly and formally 
discussing solutions to integrate and improve the 
informal sector, climate leaders can share ideas and 
experiences to tailor policies to their unique contexts 
in a manner that improves mobility access and con-
nectivity while simultaneously reducing emissions 
from the transport sector. Complete electrification of 
informal fleets is a daunting challenge and is nearly 
impossible in the short term, but understanding 
the nuances of local informal networks can lead to 
intermediary progress. Collecting data on why some 
operators are more fuel efficient than others and 
replicating best practices and small improvements 
in efficiency will lead to significant results when 
implemented widely.

Fleet improvements and electrification of informal 
vehicles remain inaccessible without significant 
financial support from government subsidies or 
private funders due to high entry costs. National 
governments are the most capable of securing funding 
from international financial institutions for invest-
ing in the decarbonization of informal transport, but 
in order to implement successful changes, they must 
establish a comprehensive understanding of their 
informal transport systems. Policymakers should 
note that informal operators and transport providers 
are often low-income workers who earn their wages 
in cash and do not always have legal registration or 
permits; therefore, government-sourced benefits may 
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only impact the few who have legal documentation as 
workers and access to information regarding national 
or local policies. 

From the public authorities’ perspective, digital tools 
offer an opportunity to modernize informal vehicle 
fleets and thereby improve the overall quality of ser-
vice. This context also allows new means of collecting 
data, as well as informing and communicating regula-
tions with informal transport users and providers. 
From the local stakeholders’ perspective, improved 
digital tools and communication can improve opera-
tion and profits by better connecting drivers to pas-
sengers, but the formalization of payment may deter 
drivers who need money immediately or have thus far 
avoided paying taxes on their incomes. 

Reforming and improving the informal transport sec-
tor cannot stop at digitization but must also leverage 
financing, economic incentives, and social engineering 
to integrate existing stakeholders, including owners 
and operators, into public transport networks to best 
serve the community, improve services, and ensure a 
sustainable transport system.

This note is meant to provide a basic framing to con-
nect climate and informal transport, with selected 
examples from different countries. The following are 
key areas we seek to understand as we move forward: ▪ Identifying methods to enhance and strengthen 

the ambition of NDCs by addressing emissions 
from informal transport, collecting robust data 
on systems for monitoring progress. Further 
opportunities lie in connecting to SDGs and global 
initiatives seeking to address the health, safety, 
and societal and economic inefficiencies of the 
informal sector.  

 ▪ Identifying avenues for financing driver training 
and improving infrastructure, allowing for safe 
road conditions for vehicles and pedestrians. 
Further financing will be needed for fleet 
improvement and electrification, but the vehicle 
charging must not compete with people’s need for 
reliable, clean-sourced electricity for daily use.

 ▪ Understanding the governance and institutional 
improvements necessary to engage with 
the informal sector. This includes forming 
partnerships with informal worker organizations, 
providing opportunities for formalization and 
licensing, offering loans and financing options 
for vehicle repair or purchase, and incentivizing 
electrification where possible.

Given that many people rely on the informal transport 
sector as a source of income or as a means of mobility 
to reach jobs and other opportunities, there is a need 
to ensure that improvements advance progress on the 
SDGs with increased economic opportunity, while 
decoupling economic and societal growth from rising 
emissions. Much opportunity exists in working in this 
part of the transport sector.
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APPENDIX
Level of urbanization and electric supply charateristics of some countries

COUNTRY 
(POPULATION IN MILLIONS) LEVEL OF URBANIZATION (%) LEVEL OF URBAN ELECTRICITY 

ACCESS (%)
CARBON DIOXIDE INTENSITY OF 
ELECTRICITY (tCO2e/GWh)

Chile (17.2) 89 100 444

Colombia (46.4) 75 100 184

Egypt (78.1) 43 100 460

Ethiopia (87.1) 17 92 1

Honduras (7.6) 52 99 368

India (1,205.6) 30 98 787

Indonesia (240.7) 44 100 713

Jamaica (2.7) 52 95 641

Kenya (40.9) 22 68 187

Mexico (117.9) 78 100 470

Nigeria (159.7) 50 78 414

Philippines (93.4) 49 97 509

South Africa (51.4) 62 94 978

Thailand (66.4) 34 100 525

Venezuela (29.0) 93 100 258

Vietnam (89.0) 30 100 405

Notes: CO2 = carbon dioxide. tCO2e/GWh = tonnes of carbon dioxide equivalent per gigawatt-hour. 

Source: Kennedy et al. 2019.

ENDNOTE
1. Cities should still strive toward net zero carbon energy supply.
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