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The Brazilian Institute of 
Development and 

Sustainability (IABS) has 
contractedspecialized 

consulting services for the 
development of 

guidelines, technical and 
legal mechanisms, and 

financing models for the 
introduction of electric 
buses in Brazilian cities.

This agreement was 
concluded between IABS and 

the World Bank, with 
funding from the Climate 

Technology Fund (CTF) and 
the Ministry of Regional 

Development as the main 
beneficiary of the project.

The services are intended to meet the 
objectives of the project “Transition 

to Electromobility in Brazilian 
Cities”, a result of the Grant 

Agreement (TF0A9560).
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INTRODUCTION 
This document is the Executive Summary of the Financial Hub, devel-
oped under the Transition to Electromobility in Brazilian Cities Project 
TEP – TF0A9650. This technical cooperation project between the Minis-
try of Regional Development (MDR) and the World Bank, is financially 
supported by the Clean Technology Fund (CTF) and implemented by the 
Brazilian Institute of Development and Sustainability (IABS).

The Financial Hub is a platform administered by the Ministry of Regional 
Development – MDR. It will gather stakeholders interested in the transi-
tion to electromobility in Brazilian cities; that is, municipalities with public 
transport electromobility projects requiring funding and project funders.

The following chapters will further analyze the Financial Hub platform's 
objectives, functionalities, and content. 
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1.	 
 
THE FINANCIAL HUB 

The Financial Hub aims to provide the Federal Government with a plat-
form to stimulate the electrification of public transport fleets in Bra-
zilian cities via the Ministry of Regional Development. This platform is a 
virtual meeting space between those who need to finance electromo-
bility projects and financiers from national and international public and 
private markets. It aims to materialize projects under the management 
of subnational entities, expanding their possibilities of social and environ-
mental returns. Thus, the platform also facilitates the improvement of 
urban mobility managers and technicians from the public and private 
spheres and civil society in financing electromobility.

At least ten cities in Brazil have already become familiar with the new 
technology, conducting pilot projects, and other cities are currently learn-
ing about the technical and financial aspects to access funding that will 
allow the implementation of electric buses and the support infrastruc-
ture required for operation (charging infrastructure, chargers, and mon-
itoring systems).

Brazilian cities have a growing interest in introducing electric buses to 
reduce emissions from the transport sector and improve air quality and 
the quality of public transport [1]. The Financial Hub tool was developed 
to foster and scale up the transition to electromobility, providing a way 
for cities to seek funders and expand the possibilities of including electric 
buses in public transport systems. 
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9

1.1  FINANCIAL HUB FEATURES
The tool has technical parameters and methods to calculate investments 
and business models to respond to funding needs in the initial phase 
of project structuring. This allows cities to define technical and finan-
cial parameters per the local context and financial institutions to get in-
formed and adhere to cities’ needs. Figure 1 summarizes the most inno-
vative features of the Financial Hub.

Figure 1 – Financial Hub features

Source: Own elaboration.

The platform gathers two types of users: City and Funder, allowing the 
sharing of technical, financial, and regulatory information between the 
two stakeholders, including references to socio-environmental benefits. 
The Financial Hub receives input from the City user and the Funder user.

Features

Dissemination of technical and 
financial knowledge about the 
transition to electric technology

Identification of alternatives 
and case-by-case evaluation, 
according to the city's baseline 
conditions 

Comparison of bus fleet 
technologies, highlighting 
environmental benefits of the 
transition

Transparency of informationto
project implementers and 
financiers, to accelerate the 
transition in BrazilFigura1a 
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The platform provides cities with technical and training information on 
project structuring, a recommendation for the best financing model 
based on the project's initial parameters, and international best practices. 
The City also receives financial institutions’ contacts if they respond to the 
funding need. Thus, the City can continue the structuring process with a 
financial feasibility study to access funding. On the other hand, funders 
receive information from the Financial Hub on the nature of the projects 
to identify and adjust their offer to the projects' demands.

City and Funder users have a User Guide that provides guidance on how 
to use the tool and what decisions to make within the tool, a glossary with 
definitions of essential concepts, and a Benchmarking of international 
success cases applied to Financial Hub [2, 3, 4].

City

•

•

Funder

•

For the City user, the inputs are information from the initial 
structure of the transition project to electromobility. 
Examples: financing, beneficiary, bussiness model, regula-
tory feasibility, and project guarantees.

The tool also guides the City user to enter operational and 
financial inputs. Examples: number of electric buses, proj-
ect timeframe, useful life of assets (buses and batteries), 
cost of vehicles and infrastructure, net profit margin and % 
equity etc.

The Funder is advised to provide information about the 
financing lines for electromobility, such as the financing 
term, % of financed amount, an interest rate range, guar-
antee conditions, grace period, among other inputs.
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Cities need references and information on the theme of the transition to 
electromobility, and funders need to know the financial, environmental, and 
social benefits to support customers better. Thus, the tool comprehensively 
analyzes the business and financing models based on international bench-
marking but adapted to the country’s reality to answer these questions.

Additionally, the platform offers a group of five (5) Technical Notes that 
provide the user with a detailed explanation of (1) electromobility busi-
ness models, (2) financing models, (3) financing mechanisms for the tran-
sition, (4) electromobility regulatory framework and (5) the most critical 
criteria of banking capacity in the project structuring process, as shown 
in Figure 2.

Figure 2 – Financial Hub Technical Notes 

Source: Own elaboration.

NT 1: Business Models

NT 2: Financing Models

NT 3: Financing
mechanisms in Brazil

NT 4: Regulatory
framework for
electromobility

NT 5: Banking criteria

 Role of the municipality
 Responsibilities

 Buses, chargers, charging and garages 
infrastructure

 Financial Hub Model Details
 Financial barriers of the models

 Financing lines for electromobility
 Conditions and limits for credit operations

 Regulation for electromobility projects
 Obstacles for the implementation of 

financing mechanisms

 Subsidy and financing rate
 Project IRR & Equity
 Debt Coverage Ratio
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2.	 
 
FINANCIAL HUB 
STRUCTURE
The main element of the Financial Hub corresponds to a multi-criteria 
reference tool that serves as a conceptual guide in the financial struc-
turing for cities or municipalities interested in planning the introduction 
of electric buses in their urban public transport systems. The tool assess-
es the feasibility of financing alternatives/models  identified as the most 
common for projects of this type under the specific characteristics of the 
project entered by the City user. These models are specified in Figure 3:

 Figure 3 – Financing models considered in the Financial Hub

Source: Own elaboration.

1. Direct loan 2. Concessional
funding 3. Financing Leasing 4. Asset investor 5. Investment trust, 

SPE, crowd-funding

Buses
characteristics

Operator or public
entity

Operator or public
entity

Operator (Partial
Leasing) or public

entity

Manufacturer (OEM)

Energy company
Fleet provider

company

Supplier (SPE) or other
Battery investorBattery investor

characteristics

Maintenance

Operation Operator Operator Operator

Charging
infrastructure

Manufacturer (OEM) Energy company
Fleet company

Supplier (SPE) or other
Support investorSupport investor

infrastructure

User fees Centralized collection system

Financing Commercial banks
Development,

commercial and
multilateral banks

Development,
commercial and

multilateral banks

Development,
commercial and

multilateral banks

Development and
multilateral banks

Fuel/energy Energy free market
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The assignment of responsibilities for each model may vary depending 
on the business model. Ownership of buses, batteries, and infrastructure 
may differ according to the current situation and the capacity of these 
stakeholders in each city. The description of these financing and respec-
tive business models are available in the technical notes NT 1: Feasible 
business models and NT 2: Financing models, respectively.

The tool provides the City user with technical and training information on 
project structuring, a recommendation of the suggested funding model 
based on the initial parameters of the project, and international best prac-
tices. The City also has access to the contact information of the financial 
institutions responding to the funding need. Thus, the structuring pro-
cess may continue with a financial feasibility study to access financing.

We should stress, however, that the tool was designed to guide the finan-
cial structuring of an electromobility project and not as a substitute for a 
detailed structuring process or risk analysis to be implemented by stake-
holders (City and Funder). This process should occur in a subsequent 
stage, following the financing model recommendations from the Finan-
cial Hub. Then, it will define the interest rates, guarantee conditions, and 
other necessary parameters in detail. Thus, the structuring itself must be 
customized for each project. Therefore, the feasibility study of the financ-
ing and the definition of conditions depend on the City’s context and 
specific needs, the funding beneficiary, and the macroeconomic context.

The tool was developed based on Latin American market rules and adjust-
ed to the Brazilian reality. Recommendation weights for the best financ-
ing model and interest rates assigned stem from the experience of other 
electromobility projects and information received by funders increasing-
ly interested in this type of project.Thus, the project financial indicators 
estimated by the tool may differ considerably from those calculated at 
the time of a much more detailed structuring for project appraisal by 
a funder. For example, the Internal Rate of Return (IRR), net profit mar-
gin, and the percentage of net profit over income will vary depending 
on the interest rate, grace period, and financing term the funder offers. 
We should also mention that the financial feasibility of an electromobility 
project involves much more than just choosing an adequate financing 
alternative. Therefore, Technical Notes and Technical, Operational, and 
Financial Recommendations are available on the platform to evaluate 
the project comprehensively.
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2.1  USER TYPES
The Financial Hub allows the interactions of two user types:

1.	 City: This type of user corresponds to any municipality that pro-
vides a base or minimum advance of an electromobility project 
and that seeks funding for the project in the initial stage. The City 
user has the following interactive elements:

a.	 User City registers a project by entering:

I.	 General parameters of the project:

•	 Purchase accounting
•	 Funding beneficiary
•	 Business model
•	 Regulatory feasibility
•	 Project guarantees
•	 Credit rating

II.	 Operational and financial parameters:

•	 Number of buses (Padron/articulated)
•	 Number of chargers/buses
•	 Project deadline
•	 Fleet lifetime
•	 Bus battery life
•	 Average monthly trip
•	 Equivalent passengers/bus/day
•	 Expansion factor (which transforms passenger/

day into passenger/year)
•	 Bus cost
•	 Charger cost
•	 Infrastructure cost
•	 USD/BRL exchange rate *
•	 Full fare per passenger
•	 Net profit margin (% of gross revenue)
•	 Equity %

b.	 The parameters requested from the City user aim to char-
acterize the electromobility project that requires funding. 
This characterization allows estimating the most critical 
flows and financial indicators to deliver the results or out-
puts to the user.
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c.	 The City user receives several outputs (based on the in-
puts filled in), such as evaluation and selection of the best 
financing model, cash flow for each option, and the possibil-
ity to view financing lines published by the Funder user. This 
type of user must register contact information, the name of 
the city, and the public institution responsible for the proj-
ect to be structured. The tool evaluates the feasibility of each 
financing alternative under the specific characteristics of 
the project provided by the City user, which the Funder will 
evaluate.

2.	 Funder: This type of user can register contact information and 
the financial institution's name. The Funder user has two com-
plementary interactive options with the platform, and it is not 
mandatory to choose both:

a.	 View the projects: The Funder can access projects regis-
tered by cities interested in structuring electromobility proj-
ects in the public transport system. 

b.	 Publish financing lines: The second interactive option of 
the Funder is publishing financing lines. To register a line, 
the Funder user must complete the following information: 

•	 Financing institution name
•	 Financing line name
•	 Financing term (years)
•	 Guarantee conditions (actual , third-party, or 

both)
•	 Type of company to be financed (public or 

private)
•	 Grace period
•	 Financing object (vehicle, battery, charging in-

frastructure, and civil works combinations)
•	 Interest rate range (p.a.)
•	 % of the asset's financed value

The platform administrator is not considered a user. He/she will be re-
sponsible for coding the tool, computer security, domain, updates, per-
manent monitoring, maintenance, and active management of users in-
teracting with the platform and for managing their credentials. Figure 4 
shows the general structure of the Financial Hub. 
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Figure 4 – The general architecture of the Financial Hub

Source: Own elaboration. 

City user

Funder

Contact

City name

Contact info
User Input

Output

Government
body

Financing
institution 
name

Register

Register

Project
registration

View
projects

Publish financing 
lines

Operational
parameters

FINANCIANCING
MODEL

CASH FLOW

FINANCING LINES

Project 
parameters

Patch

Process

Cálculation
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2.2  INPUT PARAMETERS
2.2.1	 City

The tool operates based on a set of inputs that characterize an electro-
mobility project in Brazil, consisting of 27 variables, as shown in Figure 5.

Figure 5 – Summary of Financial Hub Tool Input Parameters 

Source: Own elaboration. 

The user must enter this set of inputs for the characteristics of the elec-
tromobility project, whose financing must be evaluated. Given the types 
of variables and how the Financial Hub processes the evaluation of alter-
natives, each parameter is classified into a typology (unique classification 
of inputs) which describes whether the value is delivered solely by the 
user, the type of value (numerical or categorical) and whether it has sug-
gested default values, as shown in Figure 6. 

General inputs Operational & Financial Default values*

1. Purchase 
accounting

2. Funding Recipient
3. Business Model
4.Regulation

feasibility
5. Project

Guarantees
6.Credit Score

7. # of buses
(standard/articu
lated)

8. # chargers/bus
9. Project deadline
10. Fleet Life
11. Battery Life
12. Average

Monthly travel
13. Passengers

equivalent/buse
s/day

14. Expansion fator
(pass/day -> 
pass/year)

15. Cost of the bus
16. Charger Cost
17. Infrastructure

Cost
18. USD/BRL 

exchange rate *
19. Full fare per 

passenger
20. Net profit margin

(% of gross
revenue)

21. % of Equity

22. Long-term
inflation

23. Insurance
24. Management & 

administration
cost

25. Municipal taxes 
and licenses

26. State Taxes
27. Federal Taxes
28. Interest Rate

* Values preset by the Platform administrator, but can bemodified by the user if not
correct, except for federal taxes and interest rate.
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Figure 6 – Types of parameters by origin

Source: Own elaboration.

INPUT

Selection from available op-
tions: User input parameter 
chosen from a closed list of 
options.

Numerical value: 
Free user input, the value 
range varies by parameter 
and the indicated units.

INTERNAL CALCULATIONS 
AND DEFAULT VALUES

Calculated value: 
Tool parameter calculated 
from numerical values.

Standard value:
Standard value defined by the 
platform’s administrator.

Table 1 shows the values calculated from the inputs entered by the user in 
the tool. The calculated values are used directly in calculating the best fi-
nancing model. The impact of these values on the final recommendation 
is explained in item 2.3 Assumptions and processes.

Table 1 – Calculated values used in the tool

Parameter Description

Calculated values

Bus service 
life/concession 

term

It is the relationship between the useful life of the electric bus and the concession term. 
If the concession term is 20 years and the useful life of the electric bus is 15 years, the 
value will be 0.75. The concession term and the useful life of the buses should be the 

same. (See: Technical Note 1)

Battery useful 
life/concession 

term

It is the relationship between battery life and concession term. If the concession term is 
20 years and the battery life is eight years, the value will be 0.40. The term of the conces-
sion and the useful life of the buses should be the same, but current battery technology 

allows a duration of up to 8 or a maximum of 10 years.

Project size

The project size corresponds to one of the following categories, defined by the number 
of electric buses purchased. (See: Technical Note 1, in the item "Projects' Size") 

•	 Pilot project: <= 19 electric buses
•	 Small project: 20-49 electric buses
•	 Medium-sized project: 50-99 electric buses
•	 Large project: >= 100 electric buses

Selection from available options
(Input)

Numeric value (Input)

Calculated value

Default Value
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Parameter Description

Calculated values

Total CAPEX

Fleet + Infrastructure: Investment volume in BRL, the sum of buses, infrastructure, and 
chargers. (See: Technical Note 1)

•	 Small investment: up to 75 million reais
•	 Medium investment: 75-125 million reais
•	 Large investment: 125 million reais and over

Equivalent 
passengers per 

year
Nº of buses [7] x nº of equivalent passengers/bus/day [13] x expansion factor day per year 

[14]

2.2.2	  Funder

The Funder user will have a different interaction than the City user. The 
Funder will be able to access projects registered by cities and publish fi-
nancing lines that respond to the needs of electromobility projects. Fig-
ure 7 shows the Funder user's working architecture.

Figure 7 – Funder user's work architecture in the Financial Hub

Source: Own elaboration.  

Funder

Contact info

Funder user input

City user output

Financing
institution
name

Register

View
projects

City name

Contact info

Financing model

Operational parameters

Project parameters

Financing line name

Financed assets

% of financing

Financing term

Grace period

Interest rate range

Guarantee conditions

Type of recipient

Publish financing
lines

Patch

Process

Calculation
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2.3  ASSUMPTIONS AND PROCESSES
The final score of the financing alternatives considered in the Financial 
Hub follows two main aspects:

1.	 A score from 1 to 10 is assigned to each financing alternative per the 
value of each parameter;

2.	 The weight (%) of each parameter in the final evaluation of the best 
financing model (see Figure 8).

A ranking is generated based on the total score obtained from the proj-
ect characteristics, sorting the possibilities of the financial models per the 
one that got the best result and guiding the user to the most feasible 
alternative to structure their project. The best option identified is the al-
ternative with the best score.The definition of scores assigned to each 
combination of variables and financial model is based on experiences 
in structuring processes for electromobility projects. Thus, the weights 
identified can be modified to better correspond to the reality and sensi-
tivity of these types of projects in Brazil [5, 6]. We shouldhighlight that the 
score aims to guide the user in a final ranking of financing options that 
best fit the essential characteristics of the project in question and not to 
indicate that it is necessarily the best financing model. The weights em-
ployed on the platform are listed in Figure 8..

Figure 8 – Weights of the parameters of the Financial Hub

Source: Own elaboration.  

General

Operacionais e
financeiros

Types of inputs

Funding beneficiary: public or private

Parameters

Business model: operator is the supplier or with a separate supply

Normative feasibility: established, defined, or initial

Total Capex: Fleet + Infrastructure

Project guarantees (% Budget, % Revenue, % from other sources)

Fleet Useful Life/Project deadline

Credit rating

Pond.

Purchase Accounting (Debt/Current Expenses)

Interest rates (depends on the financing model)

Battery Useful Life / Project deadline

10%

9%

15%

3%

18%

2%

6%

5%

23%

Project size (# of Buses)

2%

7%
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As mentioned before, the interest rate under each alternative follows 
the assessment of the situation of electromobility projects in the Bra-
zilian financial market. Thus, the score assigned to each alternative is 
based on the competitiveness of these interest rates. A score of 10 is 
assigned to the best option (corresponding to the lowest rate), and a 
weighted score is proportional to the relationship between the other 
alternatives' interest rates and the best alternative's rate. Table 2 shows 
the allocation of these scores.

Table 2 – Values and scores of the parameter: Interest rates

Variable: Interest rates

Interest 
rate

Score

1. Direct loan 9.80% 7.0

2. Concessional funding 8.50% 8.1

3. Leasing or finance lease model 8.10% 8.5

4. Asset Investor model 7.32% 9.4

5. Investment fund/SPE/Crowdfunding 6.90% 10.0

Source: Own elaboration.  

However,these score assignments and the weights of the variables on 
the total score and overall feasibility of each financing alternative are only 
representative and may vary significantly with the type of project evalu-
ated and the funder evaluating the project. The tool is not designed to 
replace a detailed financial risk analysis by a bank or other funder that 
may finance the project but to give an initial approximation of what cities 
can expect from the project's funding needs and the main alternatives to 
be considered.

Likewise, the model provides the user with other general financial and 
economic indicators, including an estimate of subsidy need, debt cover-
age, and overall financing flow [7]. The information contained in the tool 
is related to the cost of providing the assets, not incorporating operation-
al costs throughout the project's useful life. (See: Technical Note 1)

In public transport projects of this type, subsidies are often essential for 
the project's financial feasibility. The tool calculates the project's sub-
sidy requirement considering a standard net margin of 5%1. This value 
was defined based on the experience of consultants in structuring urban 
public transport and bus operation projects, where profit margins for 
operators and other stakeholders are generally low, which is one of the 
project’s apects that shows the need for subsidies and funding.

1   This value can be changed if necessary.
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The financing and subsidy rates over the project's life are estimated, guar-
anteeing this minimum net margin of 5% (value suggested by the platform, 
which the user can modify). This value serves as a reference for the city or 
other entity that offers guarantees to the project by obtaining funding 
from subsidies from stakeholders such as the Federal Government or multi-
lateral agencies whose agendas prioritize this type of project.

2.4  INTERFACE
The interface is intended to be as friendly as possible to both user types. 
Figure 9 shows what the City interface looks like. On the left are the hy-
perlinks of interest for downloading supporting documents, and on the 
right, the user is asked to complete the project structuring informa-
tion and the operational and financial parameters. Besides the User's 
Guide, the Technical Notes, and the Glossary, the user will be able to 
access a list of links of interest with reference materials and information 
related to the structuring of electromobility projects in Brazil (i.e., WRI 
Brasil, BNDES, EPE, MDR, ITDP Brasil, Diário do Transporte , and the like).

The platform guides the user to understand the meaning of each pa-
rameter and, if necessary, delivers a detailed explanation of the available 
options. The City user can compare results and financial indicators be-
tween different financing models and settings created by the same user 
before the definitive registration of the electromobility project.

 
Figure 9 – Interface aspect for the City user in the Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 

A score table of the financing models is displayed once all the fields re-
quested from the user are complete, as shown in Figure 10. 
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Figure 10 – Default values and model score results for the City user in the 
Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 

The results and financial indicators for a project with and without subsidy 
based on the parameters entered by the user also appear and are available 
for download, as shown in Figure 11.

Figure 11 – Financial results for the model with and without subsidy for the City 
user in the Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 
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Besides the possibility of reviewing the leading financial indicators during 
the project's useful life and downloading a spreadsheet with the results, 
the user can compare diesel and electric technology through a cost-ben-
efit analysis. The user must confirm the technologies to be compared, the 
number of buses for each technology (anticipating that the size of the fleet 
may vary in the transition), the unit cost of the bus, and the fuel or energy 
cost. The results of the cost-benefit analysis are shown in Figure 12.

Figure 12 – Results of the Cost-Benefit Analysis for the City user in the 
Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities.

Finally, users can register the project after duly entering the parameters. 
Users must confirm that all the parameters entered are correct and cer-
tify their validity for publication on the platform, as shown in Figure 13.
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Figure 13 – Final form with contact information and project summary for the 
City user in the Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 

Figure 14 shows the general Funder user interface. This type of user has 
two interactions with the Financial Hub: (1) registering the financing line 
with essential information related to financing conditions and (2) viewing 
information about projects registered by cities and their contact details 
(see Figure 15).

Figure 14 – Interface aspect for the Funder user in the Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 
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Figure 15 – Viewing cities' records for the Funder user in the Financial Hub

Source: Financial Hub of Electromobility in Brazilian Cities. 
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2.5  OUTPUTS
The tool assesses the feasibility of several financing models for electric bus 
projects in Brazil. The way to evaluate the different financing alternatives is 
to assign weighted scores to each of the financing alternatives according 
to the project described by the tool user, as detailed in the previous section. 
The tool’s results are shown in Figure 16:

Figure 16 – Outputs of the Financial Hub

Source: Own elaboration. 

2.5.1	 Best financing option

For the  feasibility of each financing alternative, the tool ranks them 
by order of preference per weighted score from 1 to 10. Figure 17 shows 
an example of the ratings given to each funding alternative for a medi-
um-sized project (60 buses) that requires an initial investment of R$93 
million and whose primary beneficiary is a trust fund project.

Figure 17 – Examples of results and feasibility of financing alternatives

Source: Own elaboration. 
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In this case, the most feasible alternative, as recommended by the 
multi-criteria tool, is an Asset Investor participation model in which an 
asset investor has interests and participates in the business through the 
transfer of resources in exchange for a future return without the need to 
operate or provide assets within the model. For example, this investor can 
be a subsidiary company of an energy company (e.g., ENEL X, Engie, or 
the like) or a fleet company that supplies electric buses.

The expected annual interest rate following this financing alternative 
is 7.32%. The least recommended option is a direct business model, 
while a model that seeks funding through an Investment Trust is not 
considered feasible.

2.5.2	 Financial indicators

On the other hand, regarding the financial indicators calculated for the 
values of capital investment, interest rate, and additional costs associated 
with the project entered by the user in the tool, the following information 
is presented:

•	 Financial statements for the project term in years, including annual 
cash flows, for the overall project and the equity interest in the project.

•	 Profitability indicators, which include the project's Internal Rate 
of Return (IRR) (ratio between initial investment and expected cash 
flows), again, for both the overall project and the equity percentage, 
and the net margin for the project term (net profit to revenue per-
centage ratio) [8].

•	 The debt coverage ratio, which corresponds to the fraction of an-
nual debt obligations that can be covered by net operating income.

•	 An estimate of the need for subsidy and the associated funding 
rate. This calculation is made annually for the project term consider-
ing an annual net margin of 5% and responds to the need for subsi-
dies for electromobility projects for public transport.

2.5.3	 Operational and economic indicators

The Financial Hub considers a series of economic indicators that aim to 
give the user the benefits of reducing emissions and operating costs of 
electric technology compared to diesel. The emissions and operating 
costs are considered in the platform, as shown in Figure 18. 
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Figure 18 – Emissions considered in the Financial Hub

Source: Own elaboration. 

Considering the technologies provided for purchase under the legislation 
[9], the technologies available for comparison for Padron or Articulated 
buses are:

•	 EURO V (Proconve 7) Diesel

•	 EURO VI (Proconve 8) Diesel

•	 Electric

The emissions included are:

•	 Particulate matter (PM)

•	 Carbon dioxide (CO2)

•	 Nitrogen oxide (NOx)

•	 Sulfur dioxide (SO2)

The comparison of the two technologies includes a Padron low-floor die-
sel bus with EURO V technology, the technology required by law for pas-
senger transport vehicles in Brazil, and a Padron low-floor electric bus. 
The calculation is based on emission factors from the European Monitor-
ing and Evaluation Programme (EMEP) and the European Environment 
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Agency (EEA) [10]. CAPEX and OPEX data provided by SPTrans and BYD 
Brasil were used to calculate the two technologies' reduced emissions 
and operating costs. Other values such as insurance and infrastructure 
costs are indicative values based on the operational experience in Latin 
American cities.

As an example, the impacts on emissions and operating costs are shown 
for the case of a city with inputs as shown in Table 3.

Table 3 – Examples of inputs for reducing emissions and operational costs

Input  Diesel EURO 
V bus Electric bus

Concession period 15 15

Nº of buses 60 60

Kilometers/bus/month 6,000 6,000

Kilometers/bus/year 72,000 72,000

Expansion factor of pass-day to 
pass-year 312 312

Source: Own elaboration.

During the project of a city with these characteristics and a 15-year con-
cession period, emissions are reduced by 90% and 74.2% for operating 
costs. Although electric buses have higher start-up and insurance costs 
due to investment in electric buses and charging systems, the total op-
erating cost is almost three times lower than diesel. The main results ap-
pear next in Figure 19.

Input Padron electric bus  Diesel Padron  
EURO V bus

% of variation 
vs. Euro V

ANNUAL IMPACT (BRL)      

Air pollution $- $253,541.87 -100.0%

GHG $79,613.80 $1,216,321.92 -93.5%

Noise pollution $0.20 $1.12 -82.5%

Annual impact $79,613.99 $1,469,864.91 -94.6%

TOTAL IMPACT IN THE CONCESSION 
PERIOD

TOTAL impact $1,194,209.92 $22,047,973.67 -94.6%
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Input Padron electric bus  Diesel Padron  
EURO V bus

% of variation 
vs. Euro V

OPEX REDUCTION

 Bus: energy consumption (R$) $17.90 $186.89 -90.4%

 Bus: maintenance costs (R$) $14.59 $67.14 -78.3%

 Bus: insurance costs (R$) $0.45 $0.17 169.1%

 Infra: annual maintenance costs (R$) $0.06 $0.08 -19.8%

TOTAL OPEX in the concession period

 (M BRL)
$33.01 $254.28 -$0.87

Figure 19 – Reduced emissions and operational costs between Padron EURO V 
and electric buses

Source: Own elaboration. 
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