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Project Background

Transport is the highest energy-consuming sector in 40% of all countries worldwide and causes about a
quarter of energy-related COZ2 emissions. To limit global warming to two degrees, an extensive
transformation and decarbonisation of transport is necessary. The TRANSfer project’s objective is to
increase the efforts of developing countries and emerging economies to bring about climate-friendly
transport. The project acts as a mitigation action preparation facility and thus specifically supports the
implementation of the Nationally Determined Contributions (NDC) of the Paris Agreement. The
project supports several countries (including Peru, Colombia, the Philippines, Thailand, Indonesia) in
developing greenhouse gas mitigation measures in transport.

The TRANSfer project is implemented by GIZ and funded by the International Climate Initiative (IKI)
of the German Federal Ministry for Economic Affairs and Climate Action (BMWK). It operates on
three levels.

Mobilise

Facilitating the
MobiliseYourCity
Partnership

The goal of the multi-
stakeholder partnership
MobiliseYourCity, which is
currently being supported by
France, Germany, and the
Buropean Commission, is to
have one hundred cities and
twenty national governments
commit to ambitious climate
action targets for urban
transport and take appropriate
measures.

Prepare

Preparation of
Mitigation Measures

Standardized support
packages  (toolkits)  are
developed and used for the
preparation  of  selected
mitigation measures. As a
result, measures can be
prepared more efficiently,
until they are ready for
implementation and eligible
for  (climate) financing.
Accumulated over 10 years,
the targeted measures aim
for a total reduction
potential of 60 MtCO2.

Meet us at Www.changing-transport.org

Disclaimer

Stimulate

Knowledge Products, Training,
and Dialogue

Based on these experiences, TRANSfer
is sharing and disseminating best
practices. This is achieved through the
development of knowledge products,
the organisation of and
trainings, and the contribution to an
increasing level of ambition. Personal
exchange of experience and dialogue is
promoted at vatrious events, including
the annual Transport and Climate
Change Week in Berlin, the United
Nations Climate Change Conference
(COP), and the International Transport
Forum.

events

The content presented in this document has been compiled with the utmost care. Nevertheless, GIZ
gives no guarantee that the information provided is current, accurate, complete, or error-free. GIZ
accepts no liability for damage or loss atising directly or indirectly from the use of this document,
provided it has not been caused intentionally or by gross negligence.

GIZ expressly reserves the right to modify or append this document in part or in whole without prior
notice, or to halt publication completely or for a limited period. Cartographic presentations in no way
constitute recognition under international law of boundaries and territories. The content of GIZ GmbH’s
documents is protected by copyright. The images used are marked with photo credits where required by
law. The use of any images requires the prior consent of GIZ GmbH, if not stated otherwise.
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Executive Summary

Table 1. Activities of TRANSfer III Colombia at a glance (Source: GIZ)

Contribution to
NDC

implementation

TRANSfer III supports the Colombian government in decarbonizing its public transport
sector. As Colombian transport is responsible for 12% of total country emissions and 40%
of fossil fuel consumption, transport must make a key contribution to fulfilling the
ambitious national pledge of achieving a 51% reduction in emissions by 2030, as
formulated by the Colombian government in its revised NDC.

To this end, the Colombian Minister of Transportation has presented seven national
policies for reducing GHG emissions, which will abate 4.9 Mton COz./year by 2030 across
the sector in comparison to a business-as-usual scenario (BAU).

Among the targeted measures, electric mobility has the largest reduction potential,
accounting for 65% of projected emissions savings. TRANSfer III assisted the Colombian
government with developing a framework for electrifying the public bus fleet in cities in
order to harness this potential. This work included the development of a fund that will
facilitate a partial replacement of the fleet with electric buses during the 2020-2030 period.
In total, 2735 buses will be replaced, as detailed below.

Fleet substitution scenario — Total number of buses replaced per year
2022 2023 2024 2025 2026 Total
Feeder 10m 0 379 266 0 769 1414
Feeder 12m 0 55 39 0 112 206
Pretrunk 10m 0 0 0 0 0 0
Pretrunk 12m 0 39 29 0 81 149
SETP 10m 200 20 24 0 41 285
SETP 7m 292 0 15 0 0 307
Trunk 12m 0 12 9 0 24 45
Trunk 18m 0 88 61 0 180 329

The electrification of the public bus fleet is anticipated to achieve mitigation up to 0.312
Mton COg/year in comparison to business as usual by 2030, with a total aggregate
mitigation of 1.8 Mton COz. during the 2020-2030 period.

Type of action | Program Subsector Public transport
The program encompasses Regulations: yes
the entire country, but is
fc.)Fused on 15 Colombla.n Economic instruments: yes
cities with formal public
transportation systems . . .
P y > Public spending/ investments: no
namely:
. Type of
Geographical olic c o dinf .
, , . ommunication and information: yes
scope Bogota, Medellin, Cali, . potcy y
. instruments
Barranquilla, Cartagena,
Bucaramanga, Pereira, Santa
Marta, Pasto, Monteria,
Popayan, Armenia,
Valledupar, Sincelejo, and
Neiva.
Responsible organization: Colombian Ministry of Transportation
Organization

Involved national partners: National Planning Department (DNP), Colombian Ministry of
Environment and Sustainable Development, National Training Service (SENA).

13



TRANSfer Il - Colombia

Involved international organizations: GIZ, KfW, AFD

Main mitigation
measures

(A) Public investment fund to help cover the incremental cost of e-buses in Colombia

(B) Proposal development for the Green Climate Fund to promote a large-scale regional
transition towards e-mobility in Latin America

Schedule

Phase 1:
Project design (2019-2022) led by TRANSfer III in Colombia, including:

e Tinancial analysis of potential bus electrification in Colombia
e Gap analysis of technical and regulatory framework for e-mobility
e Proposal of a governance structure for e-mobility policy

Phase 2:

e  Preparation and approval of legal framework to set and operate Public
Investment Fund for technological renewal of public transport fleets (2021).

e Preparation of GCF project proposal E-MOTION (2022).

Phase 3: Full scale construction and implementation of the investment fund and fleet
renewal of public transportation systems (2024)

GHG mitigation
effect and other
benefits

GHG mitigation: 1.8 MtCO2eq of aggregate direct mitigation between 2020 and 2030, with
mitigation of up to 0.32 MtCO2eq in 2030 in comparison to a business-as-usual scenario,
resulting from the implementation of the investment fund and projected fleet replacement.

Million-ton CO,e
mitigated,
2020-2030

(cumulative)

Difference between scenarios CO2e (mitigation vs. business as
usual scenarios)

Fleet fuel combustion 1.8

Electricity generation -0.2
Fuel transport and production 0.2
Air conditioning systems 0.03
Total 1.8

Other benefits: Abatement of 345 tons of black carbon and 341 tons of PM;s.

Feasibility

Product to be offered by the fund
Contributions to cover the CAPEX: 70%
national government, 30% municipalities

Soft financing conditions
Total fund resources
Equity from concessionaires or
municipalities

COP millions EUR millions
1,397,612 349

1,297,777 324
2,635,389 659

530,476 133
3,165,865 791

Total investment

Type of support

required

Technical support: Capacity building with a view to project and electrification planning and
technical operations.

Financial support: Provision of a financial instrument portfolio to facilitate the

procurement of electric fleets, from a national fund for technological promotion.

EUR USD Reference Date

Local Currency

1 COP

0.00025 EUR

0.00027 USD

20.4.2022

14



TRANSfer Il - Colombia

Core concept and motivation

In the largest Colombian cities, the transport sector accounts for a high share of greenhouse gas
emissions and also makes a major contribution to air pollution, with attendant negative impacts on the
climate and human health. It is therefore crucial to implement measures to address the mitigation of
emissions and pollutants, especially in public transport. This document describes TRANSfer 111 program
activities to support e-bus deployment in Colombian public transport systems. The goal of the program
was to reduce GHG emissions from the transport sector by identifying and tackling the most important
barriers to the electrification of public bus fleets. These barriers had not previously been addressed by the
national government or other programs.

The Columbian transport sector emitted 28.2 MtCOz eq in 2012. Furthermore, sector emissions are
anticipated to increase to 55.8 MtCO2 eq by 2030 given a business-as-usual scenatio due to the rapid
growth of cities and motorized transport. This trend of rising transport emissions represents a major
challenge to the fulfilment of the country’s Nationally Determined Contribution (NDC) targets. In
addition to GHG emissions, in the largest cities, transport accounts for 25% of PMas emissions, making
it the most relevant source of air pollution harmful to human health. In the revised NDC, as part of the
pledge to achieve a 51% reduction in emissions by 2030, the Columbian Ministry of Transport presented
seven national policies to abate GHG emissions. Among the proposed measures, electric mobility has the
largest reduction potential (65%). Reducing the sector’s emissions is crucial for complying with climate
change mitigation goals and for improving air quality and public health in Colombia’s cities.

As public transport accounts for 48% of daily trips it is one of the most important starting points for
electrification. Municipal efforts to transform public transport fleets can be supported at the national
level. Current Columbian regulations, for example, permit the national co-financing of mass transport
systems, with the federal government covering up to 70% of required investment volumes. At the start of
the TRANSfer III project, it was recognized that a national bus electrification program that sought to
bridge the cost gap between conventional and electric buses could build on this co-financing mechanism.
However, various barriers that inhibit electric mobility in public transport would have to be overcome,
including first and foremost the higher price tag of electric buses.

TRANSfer III cooperation with the Colombian sought to develop a comprehensive approach to reducing
these barriers. At the outset of the project, the project participants conducted an in-depth inventory of
formal transport systems in the country, and also quantified the costs required to upgrade fleets with e-
buses alternatives. Based on these findings, the project identified possible instruments and investment
scenarios while also ensuring alignment with the Columbian NDC and sustainable mobility goals.

Approach for transformational change

An important first step in the project was to identify and evaluate barriers to the adoption of
electromobility. This was followed by the planning and implementation of activities to reduce barriers and
spur the electrification of public transport fleets.

TRANSfer III project activities in Colombia consisted of two direct mitigation actions and three
supportive measures, which fell under four categories (financial; institutional/regulatory; technical; and
monitoring, reporting and verification).

GHG mitigation actions

The main outcome of the TRANSfer III project was to address the barriers to fleet electrification by
designing and implementing the legal framework for the construction of a Public Investment Fund that
could address that cost gap between electric and ICE vehicles, including the costs related to charging
infrastructure and other required investments. In this connection, the project developed specialized
financial instruments that could be accessed by fleet owners and operators in order to support the
transformation of their fleets.
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The fund, which is expected to function as a dedicated investment fund, will be managed by the
Colombian Ministry of Transport, and will be able to channel not only public funds to promote fleet
electrification, but also private resources to build specialized investment portfolios for the Colombian
cities.

In addition, Changing Transport, which serves as the umbrella initiative for the global sustainable
mobility projects sponsored by the German Federal Ministry for Economic Affairs and Climate Action
BMWK), including TRANSfer 111, collaborated with AFD, CAF, and KFW to develop a proposal for
the Green Climate Fund, with the aim to promote a large-scale regional transition towards electro-
mobility in Latin America. This proposed project is called E-MOTION.

Supportive actions

In addition to setting up the Public Investment Fund and developing the E-MOTION proposal,
TRANSfer I1I included activities to help strengthen the institutional framework for e-mobility, including:
Building capacities among operators, managing entities, and the national government to plan electric
public transportation systems; identifying capacity gaps and preparing the curriculums for training
personnel to operate and maintain e-mobility equipment and vehicles (with a gender approach), and
establish methodologies and institutional arrangements to monitor, report, and verify (MRV) the
program’s progress.

TRANSfer III worked on four supporting actions for capacity building:

1. Supporting transport sector stakeholders to understand potential business models for electrifying
their fleets and participating in the e-mobility market: An international three-month course on

transport systems based on e-buses was developed and offered in a partnership between
TRANSfer III and MOVING Chile, both funded by BMWK. The course was delivered by
Universidad de Chile with professors from Universidad de los Andes.

During its first session the course was attended by 54 students, and the course is currently being
offered as part of non-formal summer school classes by both universities.

2. Teaching operators, public transport managing entities, and city planners about e-mobility, e-

buses, and about the process for planning and implementing e-bus corridors and services: First,
an analysis of the Colombian electricity market and business models that e-buses operators can

use to contract electricity was conducted. As a result of this work, a guide was offered on
business contracting schemes, value chains for charging services, and processes, assets, and costs.
Second, TRANSfer III organized a study in Bogota to identify electric-vehicle charging demand
and supportt the development of procurement documentation.
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Figure 1. Logical framework for electrifying public transportation in Colombia (Source: GIZ)
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public transport systems; the qualification of human talent in e-mobility; gender issues; and the
guiding principles for sustainability defined in the UN 2030 Agenda.!

4. Developing a MRV for the electrification of public fleets: Following the national guidelines set to
report and harmonize mitigation actions, as well as the goal set by the Colombian Ministry of
Transportation to position electromobility as a main driver of transport decarbonization,
TRANSfer III developed ex-ante emissions projections for the business-as-usual and mitigation
scenarios, as well as an ex-post methodology for evaluating the emissions and energy impacts of
fleet electrification.

Institutional framework and governance arrangements

TRANSfer III participated in the construction of two organisational framework and governance measures
to to further the adoption of e-mobility in public transport. Specifically, TRANSfer assisted with the
formulation of a National Strategy for Sustainable Transport, and also helped to implement a National
Strategy for Electric Mobility. In addition, TRANSfer assisted with the development of impact
monitoring and evaluation systems for e-bus projects; this included proposals for the information flow
and organizational structure required to coordinate among the public and private entities an effective
evaluation of the electrification measures.

Financing concept

It was estimated that, in a scenario of total fleet renovation, the fifteen main Colombian cities would need
to purchase 13,422 buses. In a scenario assuming only minimum compliance with Law 1964 of 2019, they
will need to procure 2,735 buses, necessitated investment of COP $3.2 billion (for vehicles and charging
infrastructure). The price differential between Euro VI diesel buses and e-buses was estimated at COP
$1.7 billion.

Table 2. Fleet substitution scenario (summation for GIZ TRANSfer III, 2020)

Fleet substitution scenario

2022 2023 2024 2025 2026 | Total
Feeder 10m 0 379 266 0 769 1414
Feeder 12m 0 55 39 0 112 206
Pretrunk 10m 0 0 0 0 0 0
Pretrunk 12m 0 39 29 0 81 149
SETP 10m 200 20 24 0 41 285
SETP 7m 292 0 15 0 0 307
Trunk 12m 0 12 9 0 24 45
Trunk 18m 0 88 61 0 180 329

The Public Investment Fund shall bridge the financing gap between conventional and electric buses and
thereby promote the deployment of the latter in Colombia. The Fund itself needs financial.

To meet the financial objective to implement the Fund, the design of four products was proposed:
) Non-refundable contributions (grants) for the purchase of the fleet and its charging systems.

1'The United Nations 2030 agenda for Sustainable Development “sets out a vision for sustainable development grounded in
international human rights standards, putting equality and non-discrimination at the centre of its efforts and encompassing
not only economic and social rights but also civil, political, and cultural rights, and the right to development” (UN, 2022),
therefore the agenda considers 3 main principles to guarantee that all its actions are inclusive: 1. Follow a humans rights based
approach; 2. Leave no one behind; 3. Gender Equality and Women Empowerment.

18



TRANSfer Il - Colombia

(i1) Soft financing conditions: Financing municipalities or mass transport system concessionaires
with more flexible and competitive rates and term conditions than that offered by financial
markets.

(iti) Guarantees issued by the fund to e-mobility investors to facilitate financing.

(iv) Technical support for technology adoption (e.g., studies for the specification of buses,

estimation and monitoring of operating costs, maintenance requirements, operator training,
etc.).

Table 3. Resources needed by the fund based on the pre-feasibility study

Product to be offered by the fund COP millions EUR millions
Contrlbutlons to cover the CAPEX 70% 1,397,612 349
national level, 30% municipalities
Soft financing conditions 1,297,777 324
Total fund resources 2,635,389 659
Equity from concessionaires or municipalities 530,476 133
Total investment 3,165,865 791

Scale of investment and support needs for different ambition levels
Before the fund can provide financial resources for purchasing and operating electric bus fleets through
one of the four products described above, it needs to gather funding from vatious sources.

Resources from the national government and from local public entities

Colombian legislation allows the national government to invest in mass transport systems at the local
level. To direct resoutces, co-financing agreements have been signed between national and local entities.
However, the remaining resources from these co-financing agreements were redirected towards the
reduction of the operational deficits which were highly increased by the low demand during the COVID-
19 pandemic. As these agreements did not provide for funding increases, they could not be used for
investment in new fleets.

Third-party resources

Since a high percentage of the investments required are non-reimbursable, the inclusion of resources
from international organizations and multilateral banks was considered. The goal is to cover the gap
between the resources required and those provided by national and municipal governments. Considering
the nature and investment policies of those organizations, the capital acquired by the fund will mostly
take the form of soft loans.

Private parties

There are manufacturers, utilities, energy distributors, charging system manufacturers, and other actors
interested in e-bus deployment in Colombia. However, current business and cost structures prevent
profitable small-scale operations. Nevertheless, the fund has been designed to permit contributions from
private companies.

Potential benefits: GHG mitigation and more

TRANSfer III conducted a modeling exercise with the aim of calculating the potential emission savings
(and other benefits) that would result from replacing a certain share of the currently active diesel bus fleet
in Colombia with electric buses. Table 4 shows the boundaries that were chosen for the assessment,
including timeframes, emission sources, and the national GHG inventory categoties based on IPCC
standards. Two scopes were defined for the purpose of estimating the impacts resulting from the
replacement of diesel buses with e-buses on GHG emissions and beyond, considering the weight of each
source in GHG emissions, and the difficulties and uncertainty associated with their estimation at this
stage of the program.
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Table 4. Assessment boundaries (Source: Hill for GIZ TRANSfer III, 2021)

Limits Scope 1 Scope 2
GHG emissions from
energy combustion in the
operation of buses that

GHG emissions from GHG emissions from
are part of the SITM . P ¢ L
. producing and using air conditioning
Analyzed system (Integrated Massive . :
Transportation Systems) transporting energy used systems in SITM and
TP 3
and SETP (Strategic by SITM and SE SETP buses
Public Transportation
Systems)?
Temporar An]?,‘jsie yeiri: 3103820 Base year: 2020
cemporary aysts 5836’ Penet Analysis petiod: 2020-2030
Process.ge.neratmg Combustion Combustlgn ?md fugitive Fugitive emissions
emissions emissions
Carbon dioxide (CO») Carbon dioxide (CO»)
. Methane (CHy) Methane (CHy) Hydrofluorocarbons
GHGs considered Nitrous oxide (N;O) Nitrous oxide (N>O) (HFCs)
Black Carbon (BC)* Black Carbon (BC)*
N Reducing emissions from
Energy substitution: . .
S producing and Leakage reduction due to
replacing internal . : . .
. . transporting diesel that is more efficient systems
oL combustion engine buses .
Type of mitigation . . no longer used; and/or switch to
with electric buses, and . . . .
. . the increase in emissions compounds with lower
natural gas vehicles with . . . .
. from electricity generation | global warming potential
electric fleet . ¢
is also considered
. 1A3biii. Heavy-duty 1Alal. Blectricity 2F1bii. Mobile air
IPCC 2006 categories trucks and buses generation conditionin
1.B.2. Oil and natural gas s

GHG mitigation impact

The calculation of the ex-ante GHG mitigation potential and the estimation of the sustainable

development benefits are based on the following scenarios and main assumptions (further details are
provided in section 6):

Baseline Scenario (BAU): Considering existing plans for service coverage, fleet management,
and operational improvement and assuming no new mitigation actions are introduced over the

timeframe of the analysis, the most likely GHG emission trends were estimated for public
transport systems in 15 locations:*

Bogota
Medellin
Cali
Barranquilla

Cartagena

2 This refers only to the monitoring of emissions caused during operation, with a high degree of uncertainty as to upstream and
fugitive emissions. It should be used in contexts where there is insufficient information to perform Well-To-Wheels analysis.

3 This refers to a more ambitious scope that includes upstream emissions (Well-to-Tank) and evaporative emissions associated
with cooling systems.

4 The systems are the Integrated Mass Transit Systems (SI'TMs) in Bogotd/Soacha, the Batranquilla Metropolitan Area, Cali, the
Valle de Aburra Metropolitan Area, the Centro Occidente Metropolitan Area, the Bucaramanga Metropolitan Area, and

Cartagena; and the Strategic Public Transportation Systems (SETPs) in Pasto, Sincelejo, Santa Marta, Valledupar, Monteria,
Armenia, Popayan, and Neiva.
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Bucaramanga
Pereira

Santa Marta
Pasto
Monteria
Popayan
Armenia
Valledupar
Sincelejo

Neiva

Base year emissions were projected forward based on the 2020 bus fleet size, fleet composition,
fleet activity, and fuel consumption factors while considering estimated future fleet size and
future demand.

Mitigation scenatrio:

For the baseline and mitigation scenario, it was assumed that SITMs will grow in the years up to
2030 in accordance with the national goals and projections set for passenger coverage by UMUS

— namely, by 4.2% annually.

In the mitigation scenario, once the fleet substitution initially supported by the fund is finished by
2026, the e-bus penetration rate is kept constant up to 2030. This assumption is based on the
expectation of price parity between technologies by 2026, especially given fund financing of
required infrastructure for e-buses fleets, thus reducing entry barriers and fixed costs for
additional buses. The fleet composition figures for the business-as-usual and mitigation scenarios

are as follows:

Table 5. Baseline scenario, energy source share in national fleet (Source: Own, 2023)

Year Bus (10m) Microbuses (7m) Padron (12m) 18m +

Dsl GNV Elec| Dsl GNV Elec| Dsl GNV Elec Hyb | Dsl GNV Elec

20202026 | 92% | 8% | 0% | 100% | 0% | 0% | 53% | 4% [ 37% | 5% | 72% | 28% | 0%

Table 6. Mitigation action scenario, energy source share in national fleet (Source: Own, 2023)

Year Bus (10m) Microbuses (7m) Padron (12m) 18m +

Dsl GNV Elec Dsl GNV Elec | Dsl GNV Elec Hyb) | DsI GNV Elec

2020 92% | 8% 0% | 100% | 0% 0% | 53% | 4% | 37% | 5% | 72% | 28% | 0%

2021 92% | 8% 0% | 100% | 0% 0% | 53% | 4% | 37% | 5% | 72% | 28% | 0%

2022 90% | 8% 2% | 87% 0% | 13% | 53% | 4% [ 37% | 5% | 72% | 28% | 0%

2023 85% | 8% 7% | 87% 0% | 13% | 51% | 4% | 40% | 5% | 69% | 28% | 3%

2024 82% | 8% | 10% | 87% 0% | 13% | 49% | 4% | 42% | 5% | 67% | 28% | 5%

2025 82% | 8% | 10% | 87% 0% | 13% | 49% | 4% | 42% | 5% | 67% | 28% | 5%

2026-2030 | 73% | 8% | 19% | 87% 0% | 13% | 44% | 4% | 46% | 5% | 60% | 28% | 12%
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The adoption of e-buses will slash GHG emissions from public transport, achieving 1.8
MtCO2eq of aggregated direct mitigation between 2020 and 2030, with an annual mitigation up
to 0.32 MtCO2eq in 2030 in comparison to the business-as-usual scenatio.

Table 7. CO2 eq in the baseline and mitigation scenarios (Source: Own, 2023)

Cumulative difference between mitigation scenario vs business as usual

Million-ton CO,e mitigated

Cumulative (2020 -2030) Fleet fuel combustion 1.8
Cumulative (2020 -2030) Electricity generation -0.2
Cumulative (2020 -2030) Fuel transport and production 0.2
Cumulative (2020 -2030) Air Conditioning Systems 0.03
Total 1.8

The program also has the potential to reduce 228 tons of black carbon (BC) and 345 tons of

PMz;5 duting the analysis petiod.

2023 UPDATE NOTE:

This report was updated in April 2023 as part of final reporting for the Changing Transport and
TRANSfer III project. Although the technology upgrade fund in Colombia has been approved and is
currently being elaborated by the Ministry of Transportation and Ministry of Budget with the support
from the Inter-American Development Bank (IADB), fund operations have not yet started, and there will
be at least a two year delay in implementation from the original expected launch in 2022.

As a result of this delay, aggregate anticipated mitigation between 2020 and 2030 now stands at 1.6 Mton

COze, down from 1.8 Mton COze.

Table 8. Cumulative change in CO2 emissions by source

Difference between scenarios CO2e, 2023 Update Million-ton CO2e
Fleet fuel combustion 1.6
Electricity generation -0.2
Fuel transport and production 0.1
Air conditioning systems 0.03
Cumulative total change, 2020-2030 1.6
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1. Introduction

The objective of the TRANSfer III project in Colombia was to promote the mass adoption of
electric vehicles in public transport systems, with the goal of reducing GHG emissions in the
transport sector. This is a highly relevant objective given the share of GHG emissions attributable to
public transport in Colombia and the benefits of such electrification in abating emissions in urban travel
and slowing motorization growth rates.

In 2012, the transport sector was responsible for 11% of total national greenhouse gas (GHG) emissions
(specifically, 28.2 MtCOz eq of 258.8 MtCO: eq in energy-related emissions) IDEAM, 2016). In a
business-as-usual scenatio, transport emissions are expected to neatly double to 55.8 MtCOz eq by 2030
(Hill, 2021) due to rapid urbanization and growth in individual motorized transport.

Aside from GHG emissions, emissions inventories in large Colombian cities show that transport is an
important contributor to particulate matter (PM) emissions (AMVA, 2017b), with the sector being
responsible for 25% of PMas emissions in surveyed cities (mainly because of diesel-fuelled freight and
public transport), making PMzs the most relevant air pollutant from transport (Cuellar y Belalcazar,
2016).5 Public awareness for the negative impact of particulate emissions on human health has increased
dramatically in recent past years. It is estimated that in Columbia, urban air pollution is responsible for
over ten thousand premature deaths annually and 75% of the national health costs of environmental
degradation; those costs represent almost 2% of GDP (DNP, 2018). Thus, reducing the transport sector’s
emissions is not only crucial for complying with climate change mitigation goals, but also for improving
air quality and public health in Colombia’s cities.

In the revised Colombian NDC, MinTransporte presented seven national-level policies with a total
estimated reduction potential of 4.9 MtCO2eq in 2030. Of those proposed policies, the promotion of
electrical mobility has the largest reduction potential, representing 65% of projected abatement, followed
by the scrapping or retrofitting of old freight vehicles, which has the second largest reduction potential
(12%).

Currently, several barriers inhibit the integration of electric mobility in public transport systems in
Colombia. Four main barriers were identified; they are described in greater detail in section 3:

e Economic and financial batrier: high initial costs and risks make it difficult for investors and
operators to switch to electric buses.

e Governance and institutional barrier: due to lack of a legal and financial framework, necessary
regulations are not yet in place and the collaboration of actors at different levels is impeded.

e Technical and technological barrier: existing vehicles need to be retrofitted, new infrastructure
needs to be put in place, and personnel lack expertise to plan and operate e-bus fleets and
infrastructure.

e and monitoring, reporting and verification barriers: without a functioning MRV system it is
difficult to enhance trust in the measures.

5 Particulate Matter (PM) is a mixture of solid and liquid particles suspended in the air. These are categorized into coarse, fine,
and ultrafine. PMy s are fine particles that have a diameter less than 2.5 micrometres (more than 100 times thinner than a
human hair) and remain suspended in the air for longer durations. They pose an acute health risk because they can pass
directly through the lungs into the blood stream (Indoor Hygiene Institute, 2022).
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Figure 2. Public transport emissions in developing countries (Source: adapted from Mettke,
2018).

Considering the main objective of the project and the barriers to its realization, TRANSfer III project
activities in Colombia focused on:

Developing national investment programs for e-bus public transportation systems,
Enabling institutional arrangements and capacities for large scale deployment of e-buses,
Building technical capacity among key stakeholders to manage bus fleet electrification,

Developing an MRV methodology to monitor and verify compliance with emission reduction
goals for the deployment and operation of e-buses.

TRANSfer III supported the development of a national financing instrument that aims to bridge the gap
between the total cost of ownership between electric and conventional buses, and, by this means, to
increase the share of e-buses in public transport fleets in Colombia. A Public Investment Fund created
with TRANSfer III support was included in the Climate Action Law of 2021 (Law 2169). Operating as a
stand-alone fund under the management of MinTransporte, the Public Investment Fund will facilitate
investment by cities to update their public transportation fleets with zero-emission alternatives.

Implementation of the fund is anticipated during the second semester of 2022 or first semester of 2023. It
will draw on resources allocated by DNP as well as funding provided through cooperation with IADB.
Technical implementation will be supported on a continuous basis by GIZ in Colombia as part of the
latest DKTI transportt initiative funded by the German Federal Ministry of Economic Cooperation and
Development (BMZ). It is expected that the 2022-2026 National Development Plan adopted by the
incoming national government will provide for the operation and financing of the fund.

In addition to the assistance provided in prepating and setting up the fund, TRANSfer III worked on the
following three supportive actions for capacity building:

1. Development of an international training course on transport systems based on e-buses.

2. Generation of technical capacities at the intersection of the public transport and electric vehicle
markets, to allow stakeholders and project designers to plan infrastructure, procurement, and
contract mechanisms.
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3. Development of a labor training curriculum for the National Training Service (SENA) to
responded to the short- and medium-term need for qualified personnel to operate and maintain
e-buses.

Also, two organizational measures were developed:

e The first measure was to establish the institutional arrangements necessary for the formulation of
a National Strategy for Sustainable Transportt, in order to ensure a holistic and coherent approach
to sustainable transport policy.

To this end, TRANSfer III, along the MinTransporte, MinEnergfa, MinAmbiente, and DNP,
developed a proposal for an Interinstitutional Roundtable for Sustainable Transport (abbreviated
MITS in Spanish). The goal of this forum is to enable Columbian departments of government to
discuss and develop integrated sustainable mobility policy.

e The second measure was to support the development of impact monitoring and evaluation
systems for e-bus projects; this included proposing monitoring, reporting, and validation
methods, and associated informational flows and organizational structures required for
coordinating public and private entities for an effective evaluation of electrification measures.

Furthermore, Changing Transport (the global initiative that serves as the umbrella for global
sustainable mobility projects sponsored by BMWK, including TRANSfer III) worked with AFD,
CAF, and KfW to develop a proposal for the Green Climate Fund, with the aim of promoting a
large-scale regional transition towards electric mobility in Latin America; this proposal was titled E-
MOTION.

This report first aims to present the results of the TRANSfer III project, in order to document the
work and impacts of the project in Colombia during its third stage. In addition, this report aims to
support the work of practitioners and policymakers who are concerned with sustainable mobility and
climate change. Specifically, we hope the activities and issues discussed herein are of value to actors in
other countries as they go about developing policies to promote the transformation of their transport
sectofs.
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2. Sector overview: Public transport in
Colombia

2.1. Structure of the transport sector

The transport and logistics sector represents about 6% of Colombia’s GDP, with ground transport
accounting for almost 70% of the sector’s GDP. From 2007 to 2016 the sector grew by 39.61% with an
average annual growth rate of 3.6%. By 2021, Colombia’s total vehicle fleet stood at seventeen million
vehicles (RUNT, 2021). Figure 3 shows the motorization rate in Colombia from 2017 to 2020. The
number of vehicles per 1,000 inhabitants is growing faster than the population; annual automobile and
motorcycle growth have trended at 3% and 5%, respectively, compared to annual population growth of
1%. While the motorization rate in Colombia is still low compared to other countries in the region, such
as Chile and Mexico, this growth poses a challenge to the country’s Nationally Determined Contribution

(INDC) goals.
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Figure 3. National motorization rate, 2017 to 2020 (Source: RUNT, 2022)

Public transport vehicles comprise just 1.4% of the total national vehicle fleet, yet account for 48% of
daily urban passenger trips (RUNT, 2022).

Overall, in Colombia, there are two categories of urban public transport systems:

1. Integrated Mass Transit Systems (abbreviated SITM in Spanish), which are designed as bus rapid
transit (BRT) systems, based on main trunk lines and feeder routes. SITMs have been
implemented in cities with over 600,000 inhabitants, including Bogotd/Soacha, Cartagena, and
Cali, and in the metropolitan areas of Barranquilla, Bucaramanga, Medellin, and Pereira.

2. Strategic Public Transport Systems (abbreviated SETP in Spanish) have been implemented in
cities with populations between 300,000 and 600,000 inhabitants, including Popayan, Pasto, Santa
Marta, Armenia, Valledupar, Sincelejo, and Monteria (DNP, 2016).

SITMs provide for 5.3 million daily trips, which cotresponds to almost 36% of all daily urban passenger
trips in Colombia. In the three largest cities, the modal share for public buses, including both
conventional buses and SITMs, is 16.7% in Cali, 35% in Medellin, and 35.8% in Bogota (Figure 4); by
contrast, the SITM modal share is 48% in Medellin, 73% in Cali, and 81% in Bogota. In the figure 4
below, “conventional bus” refers to old buses that have operating permits from local transport
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authorities, but are not managed within an integrated transport system (because they operate on different
routes, use other payment systems, or do not comply with certain standards).
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m Conventional Bus SITM mWalk mBike ®Car ®mMotorcycle ®Taxi ®Informal modes M Others

Figure 4. Modal share in Colombia’s three largest cities (Source: mobility surveys in Bogota,
Valle de Aburra, and Cali, supplemented with data collected by the authors)

In 2012, the Columbian transport sector was responsible for 11% of total greenhouse gas emissions
(specifically, 28.2 MtCOz eq of 258.8 MtCO: eq in energy-related emissions; see IDEAM, 2016). Under a
business-as-usual scenario the sector is projected to emit 55.8 MtCOz eq by 2030 due to rapid
urbanization and growth in individual motorized transport (Hill, 2021).

Apart from climate-damaging GHG emissions, transport is a major source of particulate emissions in
Colombian cities (AMVA, 2017b), accounting for 25% of PMzs emissions. The majority of these PMas
emissions, which are highly damaging to human health, are attributable to diesel-powered freight and
public transport vehicles (Cuellar y Belalcazar, 2016). It has been estimated that urban air pollution is
responsible for over ten thousand premature deaths annually in Columbia and 75% of the national health
costs of environmental degradation; those costs correspond to neatly 2% of GDP (DNP, 2018). Thus,
reducing the transport sector’s emissions is not only crucial for complying with climate change mitigation
goals, but also for improving air quality and public health in Colombia’s cities.

The following section addresses why the transformation of public transport in Columbia represents an
important opportunity for clean mobility, and discusses the role that electric vehicles can play in this
regard.

2.2. Transport and climate policy context

Colombia has enacted vatious policies and regulations that aim to mitigate the transport sector’s
contribution to GHG emissions. Most of these policies and regulations seek in part to promote the
adoption of electric mobility.

The idea of promoting electric mobility to address climate change in Colombia was first mentioned in the

Ministry of Transport’s Sectoral Action Plan for Mitigation, in 2014, and since the ratification of the Paris
Agreement by the Colombian Congtess in 2017, the country has progressively adopted various policies
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promotion of electric mobility and, by extension, the e-bus program.

Table 9. Main regulations and public policies related to electric mobility in Colombia

YEAR OF
ADOO;]’TI DOCUMENT CONTENT
National Regulations
Establishes the reduction of 5.49% of the energy consumed by the transport
2017 Resolution 1988 sector by 2022 as an environmental goal. To achieve this, projects that promote
of MinAmbicnte the adoption of electric vehicles in government fleets, taxis, and public transport
fleets, as well as for private motorcycles and automobiles, can be certified by
MinAmbiente to obtain an exemption from the national value-added tax.
Promotes the use of electrical and zero emissions vehicles, to contribute to
Law 1964 (E- sustainable mobility and to the reduction of GHG emissions. It established tax
2018 mobility Law)s benefits for electric vehicles, defined goals for the number of these vehicles in
nationally co-financed public transport systems, and distributed responsibilities
among national government entities for the promotion of e-mobility.
Requites local governments to adopt Sustainable and Safe Mobility Plans, which
Law 1955 must seek to implement the Sustainable D.evglgpment Goals (SDQ) ip their
(National urba.n transport systems and shog%d prioritize loW and zero emission
Development techqologles for public transport. Additionally, it requires natlonally co—ﬁnaqced
Plan 2018-2022)7 public transport systems to adopt zero or low emissions technologies, allowing
for total or partial financing of the acquisition of said technologies by the
national government.
2019
Resolution 5304 Grants an economic incentive for replacing old public and private freight
MinTransporte® vehicles with newer vehicles that use clean or low emissions technologies.
Presidential Permanently reduces import tariffs for electrical vehicles to 0% as an incentive
Decree 2051° for their mass-scale deployment.!

6 Available at: https://www.suin-jutiscol.gov.co/viewDocument.asprid=30036636
7 Available at: https:/ /www.suin-jutiscol.gov.co/viewDocument.asprruta=Leyes /30036488
8 Available at:

https:/ /www.runt.com.co/sites/default/files /normas/Resoluci%C3%B3n%20N0.%200005304%20del%2024-10-
2019.pdf

9 Available at: https:/ /www.suin-jutiscol.gov.co/viewDocument.asp?id=30038341

10 Previously, Presidential Decree 1116 of 2017 established this tatiff reduction with the exception of a limited
number of vehicles to be imported between 2017 and 2027.
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YEAR OF
ADOOII]’TI DOCUMENT CONTENT
Establishes minimum conditions for the standardization of charging
Resolution 40223 infrastructure for electrical and plug-in hybrid vehicles. It requires new charging
2021 of MinMinas!! stations to have at least one Type 1 connector for charging levels 2 and 3 of
alternate current, and at least one CCS Combo 1 connector for a charging level 3
of direct current.
National Public Policy Documents
Establishes an action line to provide efficient and low-carbon public transport
National Climate alternatives as well as incentives for low-emission vehicles, and to promote non-
2017 Change Policy"? motorized transport modes. This puts MinAmbiente (with the support of the
National Planning Department and MinEnergfa) as well as local authorities, in
charge of identifying and evaluating emission reduction measures.
Comprehensive Establishes a “Zero and low emissions mobility” action within the “Cooperation
2018/ Climate Change for resilient and low-carbon development” line, which puts MinMinas in charge
Management Plan of establishing policy guidelines for the development of the required
202113 | of the Mines and infrastructure, for the commercialization and operation of electric mobility, and
Energy Sector!4 for the promotion of a technological upgrade program for public fleets.
Defines the necessary actions to accelerate the adoption of electric mobility and
sets the goal of incorporating 600,000 electrical vehicles by 2030, in accordance
National Electric with the National Council of Ecogomic and Social I.)olicy’s. (CONPES)
2019 Mobility doc.uments 3934.1, “Gre.en. GrQWFh Policy” and 3943, “Alr Qual}ty Improvement
Strategy!’ Policy.” To achieve this, it prioritizes four types of actions: actions that ease the

adoption of zero and low GHG emission technologies; specific approximations
to the market; creation and strengthening of a regulatory framework; and
development of charging infrastructure to anticipate future demand.

11 Available at: https://www.minenergia.gov.co/documents/10180//23517/ /48995-40223.pdf

12 Available at: https://www.minambiente.gov.co/wp-content/uploads/2022/01 /9.-Politica-Nacional-de-Cambio-
Climatico.pdf

13 The Mining and Energy Sector’s PIGCC was otiginally published in 2018, but it was updated in 2021. The

mentioned policy action is present in both versions.
14 The updated 2021 version is available at:

https:/ /www.minenergia.gov.co/documents/10192/24309752/21261021_Plan_Modifica+el+Plan+Integral+de+G
esti%C3%B3n+del+Cambio+Clim%C3%A1 tico+-+Sector+Minero+EnergeC3%A9tco.pdf/dbb68213-3ac3-
48fb-9638-08ab42e74e83
15 Available at: https://www1.upme.gov.co/DemandaEnergetica/ ENME.pdf
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Within its planning assumptions, it estimates an increase in the electricity
consumption of the transport sector from less than 0.1% in 2019 to 8-16% in
2050.

National Energy
Plan 2020-20501

In 2015, MinTransporte created as one of its working units the Environmental and Sustainable
Development Group (abbreviated GAAD in Spanish), which is composed of a multidisciplinary group of
professionals with direct coordination from the ministerial office. GAAD is tasked with the formulation,
implementation, and monitoring of strategies, programs, and projects that seek to mitigate the effects of
the transport sector on the environment.

With the adoption of the Paris Agreement, Colombia was obliged to pursue domestic mitigation measures
to achieve its NDC goals. The reduction of GHG emissions from the transport sector is particularly
relevant for NDC fulfilment.

In terms of NDC goals, in 2015 the national government pledged to reduce GHG emissions based on a
two-track approach: It committed to achieving a 20% reduction in 2030 emissions on its own, and a 30%
reduction given international support.

However, in 2020 the national government raised the bar with a more ambitious pledge to reduce 51% of
emissions by 2030 (expecting international support but without a concrete requirement), based on
MinAmbiente’s projections, in a revised NDC (Minambiente, 2021). Table 10 summarises the 2020 NDC
goals.

Table 10. Current Colombian national and transport sector NDC goals (Source: MinTransporte,
2020)

All economic sectors

Type of goal Absolute GHG emissions by 2030

Goal value Maximum national emissions of 169.4 MT COseq

95.7 Mt COzeq / 51% reduction in 2030 emissions in relation to

Equivalent metrics .
4 baseline

Baseline Base year: 2015

16 Available at:
https:/ /www1l.upme.gov.co/DemandayEficiencia/Documents/PEN_2020_2050/Plan_Enetgetico_Nacional_2020
_2050.pdf
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Element Content

Annual growth rate of emissions (2015-2030): 2.65%

Accumulated emissions (2015-2030): 4,236 Mt COseq

Emissions level in 2030: 345.8 Mt COzeq

Transport sector

Goal value Twenty percent reduction with respect to 2030 emissions!’

Equivalent metrics 9.72 Mt COseq reduction with respect to 2030 emissions

Base year: 2015

Annual growth rate of emissions (2015-2030): 3.58%

Baseline

Accumulated emissions (2015-2030): 691 Mt CO2eq

Emissions level in 2030: 55.8 Mt COzeq

In Columbia’s revised NDC, the Columbian Ministry of Transport (MinTransporte, for short) presented
seven national-level transport policies with a total estimated reduction potential of 4.9 MtCO2eq in 2030,
as shown in Figure 5. Of the proposed policies, the promotion of electrical mobility has the largest
reduction potential (accounting for 65% emission reductions), followed by the scrapping and retrofitting
of old freight vehicles, which has the second largest reduction potential (12%). The remaining policies
account for 23% of the reduction potential. Additional private sector-led and regional/local government-
level mitigation measures were also identified but not quantified. These measures could augment emission

reductions in the transport sector.

17 In 2015, the Intersectoral Commission for Climate Change published guidelines mandating a 20% GHG
emissions reduction in each economic sector. These guidelines were not altered by the 2020 NDC revision, which
instead focuses on listing concrete sectoral policies at the national level, with their corresponding mitigation
potential. Thus, the 20% reduction goal remains valid for the transport sector, even though the national level
policies introduced by MinTransporte only account for about half of that goal.
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Figure 5. Contribution to GHG emissions reduction by policy (Source: Revised NDC, 2020)

Regarding the implementation of e-buses in Colombia, the pioneer city was Cali with the incorporation of
26 e-buses in its fleet in 2019 and 9 more in 2021. The model implemented in Cali for those 35 e-buses
involved the partticipation of energy distribution companies, infrastructure providers and private bus
operators as investors. In 2020, the city of Medellin acquired 65 e-buses for the publicly owned Metro de
Medellin. Bogota started its run to become the e-bus leader in Colombia in 2020, with the purchasing of
483 e-buses and the procurement of an additional 1,002, reaching 1,485 e-buses to be in operation by the
end of 2022. The model used in Bogota is similar to the one used in Cali.

2.3. Governance and institutional arrangements in
public transport

Formal urban public bus transport services are generally provided by private companies in Columbia;
there are only two cases of public companies directly providing and operating such services (in Medellin
and Cartagena). Accordingly, the role of the public sector is to design transport plans and regulations;
adopt guidelines; advise managing entities and operators; award contracts and permits; and supervise

operations.

The provisioning of transport services by private companies is generally formalized through two types of
legal arrangements: through the signing of contracts and the granting of operating permits. The first is
characterized by establishing the terms and conditions a company must fulfill in terms of technical and
financial prerequisites. Contracts also allow for tighter control by the public company in charge of
managing the system (i.e. the “management entity”’; more information below) and for delegating activities
that traditionally have been in the public sector, such as the provision and maintenance of public
infrastructure. The granting of operating permits is the traditional means of assigning routes or services to

private companies who carry out transport service provisioning.

The institutions and actors involved in public transport and their primary responsibilities are presented in

Figure 6.
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Figure 6. Governance of public transport in Colombia

At the city level, the key players are the Management Entities (ME), which are the public companies that
receive funds from national and local governments through a trust fund for infrastructure projects. MEs
are also in charge of developing and tendering fleet provision and operations, as well as fare collection
contracts. As an example, Transmilenio S.A., Bogotd’s ME, currently contracts 42 private fleet operators
for Bus Rapid Transit (BRT) trunk corridors, feeders, and complementary routes, and contracts a private
company called Recaudo Bogota to provide fare collection services. However, due to the local autonomy
in each city, the role of the private stakeholders may vary. For example, in contrast to Bogota, both
Medellin and Cartagena have publicly owned bus fleets and private operators.

Table 11 presents an overview of the current market for public bus transport in Colombia.

Table 11. Composition of market for public bus transport in Colombia

Ci Tybe of Svstem Management Number of Private Legal
v P Y Entity Operators Authorization
Armenia SETP Amable S.A.S. Owner-operator Operaug nal
Permits
Barranquilla SITM TransMetro S.A. 2 Contracts
Bogota SITM TransMilenio S.A. 42 Contracts
Contracts and
Bucaramanga SITM Metrolinea S.A. 2 Operational
Permits
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Ci T £ Svstem Management Number of Private Legal
v ype ot syste Entity Operators Authorization
Contracts and
Cali SITM MetroCali S.A. 3 Operational
Permits
Contracts and
Cartagena SITM TransCaribe S.A. 3 Operational
Permits
Contracts and
Medellin SITM Metroplus S.A. 3 Operational
Permits
Contracts and
Monterfa SETP Amable S.A.S. 2 Operational
Permits
. Transfederal Operational
Neiva SETP SAS. Owner-operator Permits
Pasto SETP Avante S.A.S. Owner-operator Operatlp nal
Permits
Contracts and
Pereira SITM Megabus S.A. 2 Operational
Permits
, Movilidad Futura Operational
Popayin SETP S.AS. 2 Permits
Santa Marta SETP SETP Santa Marta 1 Operatlpnal
S.AS. Permits
. . Metro Sabanas Operational
Sincelejo SETP SAS. Owner-operator Permits
Operational
Valledupar SETP SIVA S.AS. Owner-operator .
Permits

An important consideration in terms of market configuration is that there are several informal services
that compete with the formal systems, including informal buses, vans, private cars, collective taxis,
motorcycle taxis, and pedicabs, all of which lack operating permits. Such services fill a gap in the market
that formal systems either do not cover or cover with inadequate quality. Nevertheless, informal services
are a growing concern for authorities, because they cannibalize demand from formal systems and they do
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not necessarily comply with all legal standards and regulations, thus potentially posing a risk to passengers
and drivers in terms of road safety and personal security. The obligation to monitor such informal
services lies with the local transport authorities.

The fares charged by public transport systems in Colombia are regulated and there are subsidies for
vulnerable user groups (eldetly, low-income, students, etc.), depending on local regulations. Contributions
from local governments are provided to cover the difference between the system costs and revenues —
that is, they provide direct subsidies to the company operating the system.

2.4. Stakeholders in e-bus projects

In terms of organizational arrangements, Bogota, Medellin, and Cali were subjected to closer analysis,
since they are the only cities with e-buses. The relevant stakeholders for e-bus projects were identified and
classified based on the following categoties (Figure 7):

e Key stakeholders: those with a power position that grants them the capacity to either influence
or participate directly in the project decision making.

® DPrimary stakeholders: those directly affected by the project’s results, either positively or
negatively.

® Secondary stakeholders: those who participate in the project temporatily or indirectly.
e Veto players: those whose participation or supportt is required to achieve the project’s expected

results and whose lack of participation or support, can veto the project. They can simultaneously
be key, primary, or secondary stakeholders.
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AM

Metropolitan Areas

AMB

Environmental authorities

BMUL

Multilateral banking

CI

International cooperation

CREG

Energy and Gas Regulation Commission

DI

Infrastructure developers

DNP

National Planning Department

EAMV

Vehicle maintenance companies

EDU

Entities involved in the development of urban and public space projects

EE

Energy companies

EOTFE

Rail transport operating companies

EOTFL

River transport operating companies

EOTT

Land transport operating companies

EPUEP

Urban planning entities and public space

GD

Departmental (regional) governments

GM

Local governments

ICONTEC

Colombian Institute of Technical Standards and Certification

MA

Ministry of Environment

ME

Ministry of Mines and Energy

MH

Ministry of Finance

MT

Ministry of Transport

PMTTO

Suppliers of spare parts for vehicle maintenance

PVT

Vehicle providers

SETP

Strategic Public Transport System

SITM

Integrated Mass Transit System

UMA

Active mode users

UPME

Energy Mining Planning Unit

UTPR

Private transport user

UTPU

Public transport user

WEC

World Energy Council

Figure 7. Stakeholder map, —Colombian e-bus market
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One key finding of the analysis is that, in addition to the transport sector stakeholders, energy sector
players are highly relevant, including energy companies with the financial capacity to invest in fleet
provision and/or infrastructure. Additional considerations include:

Both the private and public sectors play an especially important role in the e-bus market.
Fleet and charging technology providers are both key stakeholders and veto players.
Energy sellers and banks are both key stakeholders and veto players.

Public transport operators are veto players.

Some regional public entities are key actors and veto players, but others have a smaller level of
influence.

The national government entities involved in electric mobility are veto players, except for the
Information and Communications Technologies Ministry (MinTic).

Table 12. List of the main stakeholders from each category that are present in Colombia

Gran Américas Celsia Move S.A.S. Enel BYD ABB
Fontibén 1 S.A.S.

Electribus Bogota Fontibon 11 Celsia Sunwin Enel
E-Somos Alimentacién | S.A.S.
S.A.S. EPM Yutong Engie

Electribus Bogota Usme I S.A.S.
E-Somos Fontibén Andesco Mitusui Terpel
S.A.S. ZMP Fontibén 11T S.A.S.

Engie Zhongtong Celsia

ZMO Fontibon Tii ZMP Fontibon V S.A.S.
S.A.S. Terpel

Fontibon ZE S.A.S.
ZMO Fontibon V
S.AS. Usme ZE S.A.S.

Mueve Fontibon S.A.S. | Vgmobility Perdomo S.A.S.
Mueve Usme S.A.S.
Blanco y Negro
GIT Masivo

Metro de Medellin
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2.5. Finance and current business models

In 1993, Congress authorised the National Government to support local authorities in implementing
SITMs through the co-financing of infrastructure investments such as terminals, maintenance depots,
roads, and BRT corridors, among others. This was formalised by the National Urban Transport Program
(NUTP), which began in 2002, with Bogot4 as its first SITM beneficiary.

In 2009, the NUTP was amended by Presidential Decree 3422, allowing it to also co-finance SETPs. The
NUTP program grants 40 to 70% of the infrastructure costs of public transport systems to its beneficiary
cities. Since June 2019, Law 1955 has allowed national investments in the acquisition of new rolling stock
for zero and low emission technologies. However, so far, the national government has not co-financed
fleets. In terms of infrastructure, by 2017, the total investment from the national government was USD
$4.7 billion for SITMs and USD $1.4 billion for SETPs. Most of the national funding comes from loans
by development banks, such as the Latin-American Development Bank (CAF), the Inter-American
Development Bank (IADB), and the World Bank (WB). Local funding usually comes from surtaxes on
gasoline.

As laid out in the previous chapter, partnerships between the public and private sectors play an integral
role in Colombian public transport policy. The public sector oversees the delivery of infrastructure, bus
corridors and stations, as well as the planning and oversight of operations, while the private sector is
primarily responsible for the acquisition and operation of vehicles, including maintenance depots, and
fare collection. Figure 8 shows how the NUTP funds flow for financing infrastructure and operations.
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Figure 8. NUTP funding flows (Source: GIZ)

NUTP’s financial and institutional arrangements have allowed several local authorities to improve the
efficiency, affordability, safety, and environmental sustainability of public transport services, as they
provide clear nationwide guidelines but keep implementation and contract management in the hands of
local government.

Regarding costs, before 2015 the national government had determined that transport systems needed to
be “self-sustainable,” meaning that the operations and capital costs of the fleets had to be entirely covered
by fares. However, this has proven to be unfeasible given the goal offering passengers a high level of
service in terms of comfort, frequency, safety, security, etc.
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The fares paid by passengers are set independently by each city based on political negotiations and
associated regulations. Usually, they do not cover the system’s costs (“technical tariff”). As a result, there
is a gap, usually ranging between 20% and 50%, between revenues and costs. This gap has been widening
due to increased motorization rates, especially for motorcycles, which has resulted in lower passenger
demand. This dynamic was worsened by vehicle occupation restrictions imposed during the COVID-19
pandemic.

Various mechanisms are used to cover this cost gap, including the Fare Stabilisation Fund (Fondo de
Estabilizacion Tarifaria, or FET); direct funding from municipalities using gasoline surtaxes; and other
mechanisms authorised by the national government. The FET program was created to allow cities to
cover operational costs while maintaining affordable fares for users. Bogotd, Medellin, Cali, and
Barranquilla have established FETSs, funded by gasoline surcharges and in some cases by traffic fines.

In relation to the other mechanisms that the national government has authorised cities to implement,
including Transportation Demand Management (TDM) schemes, there has been an overall failure to
implement them and capture revenues. Some of those measures include:

® Surcharges from parking/garage services,
e Charging for on-street parking,

e Congestion charging schemes,

e Environmental charging schemes, and

® land value capture.

The current National Development Plan (2018-2022) emphasizes that national co-financing for SITMs or
SETPs will remain up to 70% of investment costs, depending on the availability of funding resources, in
accordance with the country’s medium-term fiscal planning. This may include funds for fleet purchasing,
specifically for zero or low emission vehicles.

The success of Colombia’s investment programs shows that national efforts can enhance the
implementation of sustainable transport measures at the city level. A logical next step to guide urban
transport onto a decarbonization pathway is to implement a national vehicle elect