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Abstract

This article presents a proposal for a project management plan for a two-seater vehicle
development with two engines (electric and hybrid). The automobile industry innovates
by novel projects for electric, hybrid, and/or green hydrogen-powered vehicles. In this
scenario, the project management area has in the PMBOK Guide (PMI) one of the
options to help, with several practices and different approaches, to increase the chance
of project success and, consequently, the return on investment and increase the
competitiveness of the automobile industry. This proposal aims to contribute to the
development of vehicle prototypes that reduce pollution levels and fuel consumption.

Keywords: Automotive Industry, Project Management, Product Development, Electric
Car.

PROPOSTA DE PLANO DE GERENCIAMENTO DE PROJETO PARA
DESENVOLVIMENTO DE PROTOTIPOS DE CARRO ELETRICO E
HIBRIDO.

Resumo

O presente artigo traz uma proposta de plano de gerenciamento de projeto para o
desenvolvimento de um veiculo de dois lugares com duas motorizagdes (elétrico e
hibrido). A industria automobilistica tem buscado inovar constantemente através de
novos projetos de desenvolvimentos de veiculos elétricos, hibridos e / ou movidos a
hidrogénio verde, em um contexto de alta competitividade. Nesse cenario, o
gerenciamento de projetos tem no Guia PMBOK (PMI) uma das opgdes para auxiliar,
com diversas praticas e diferentes abordagens aplicadas, para aumentar a chance de
sucesso dos projetos e, consequentemente, o retorno do investimento e aumento da
competitividade da industria automobilistica. Busca-se com esta proposta contribuir,
para beneficio futuro com a sua implementagao, para o desenvolvimento de protoétipos
de veiculos que impactem na reducdo dos niveis de poluicdo e de consumo de
combustiveis.

Palavras-chave: Industria Automobilistica, Gestao de Projetos, Desenvolvimento de
Produto, Carro Elétrico.
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1. INTRODUCTION

The national automotive industry has been challenged to increase the business
environment and improve our competitiveness due to mitigating CO2 emissions. Most
sources of greenhouse gas emissions come from cars [1].

Based on this competitive scenario, the main numbers of the automotive
industry in Brazil [2] have reported a growing fleet of electric vehicles observed in the
licensing of new vehicles since 2003..
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Figure 1 illustrates a comparison of the amount of CO2 emissions per kilometer
between the different energy
sources. The technology of the Figure 1. CO2 Emission: Vehicles Lifecycle
electric car has been evolving to *In gC02e/km. 200 km life cycle
reduce the rate of CO2 emission,  beselne combustion €0
considering recharge and battery
production due to the energy
matrix used.

Gasoline combustion E22

Ethanol
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Currently, a car has a
capacity for 4 or 5 passengers,
where the average is one car for ..o
every 3.6 inhabitants, considering
the Brazilian economy of 211 caslineHybrid
million [3] and a fleet with 58
million cars [4].

Electric (2018)
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Many users walk alone, or
at most with a passenger,
underusing the capacity of seats
available in cars. On the other
hand, this scenario has brought several opportunities for improvement through new
technologies and the research and application of other fuel sources in motor vehicles,

Source: Autodata Magazine, p.31. August/2021
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such as electricity-powered vehicles and hybrid vehicles. The Toyota Prius, launched
on the Japanese market in 1997, was the first hybrid vehicle produced in series and
became the best-selling hybrid car worldwide [5].

Tesla was founded in 2003 by a group of engineers who wanted to prove that
people do not need to compromise to drive electric — that electric vehicles can be
better, quicker, and more fun to drive than gasoline cars. Today, Tesla builds not only
all-electric vehicles but also infinitely scalable clean energy generation and storage
products. Tesla believes the faster the world stops relying on fossil fuels and moves
towards a zero-emission future, the better [6].

According to the International Energy Agency’s “Global EV Outlook,” the electric
passenger car sales climbed by approximately 3 million units to a total global stock of
10.2 million despite all automobile industry contracting by 16%. We expect these
trends to drive further M&A activity in the EV space — from manufacturers (including
last-mile commercial vehicles) to battery producers and other players in the EV
ecosystem [7].

The automotive industry has sought to prioritize new projects for developing
electric, hybrid, and green hydrogen-powered vehicles in a context of high
competitiveness. In this scenario, the project management area can assist with several
practices and distinct approaches, which might increase the chance of success and,
consequently, the return on investment.

So, one of the research questions that stands out is: how can a project develop
a model of an electric car and a hybrid vehicle be managed? This study sought to bring
together the current literature in the large industry in this segment, with a set of best
practices in project management based on the international standard Project
Management Body of Knowledge (PMBOK®), published by the Project Management
Institute (PMI), a non-profit institute, which aims to disseminate the best practices in
project management and brings together more than 300,000 experts from all over the
world.

This study proposes a project management plan for the two-seater vehicle
development with two engines (electric and hybrid). This article thus contemplates the
major planning artifacts for the pre-production batch development of 30 (thirty) vehicles
with 2 (two) seats, 15 (fifteen) electric and 15 (fifteen) hybrids, tested, approved, and
certified to meet the needs of users, as well as regulations, emission, and safety laws.

The principal benefits are in the management area, with a greater chance the
project succeeded through good management practices. In the project product, the
benefits of vehicle prototypes are reduction of pollution levels; decrease in fuel
consumption (for hybrid vehicles), among others, as in the ease of parking in malls and
buildings, where spaces are increasingly smaller, and in the facility of mobility in large
centers and capitals, in addition to the positive impact competitiveness of the industry
with the launch of vehicles.

2. METHODOLOGY

This work is based on a literature review and was developed during the year 2020,
through exploratory research on the topic of project management and on electric and
hybrid cars, and for the development of the proposal, was used a project management
methodology by SENAI CIMATEC, based on the PMBOK Guide (PMI), applied to the
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Executive MBA in Project Management. Also added is the professional experience of
three of the authors, mechanical engineers with expertise in the large industry in the
automotive area, in addition to experts in project management.

The methodology used was based on the best practices of the PMBOK Guide,
from the initiation phase to the end, with principles, processes, techniques, and tools
distributed in 10 (ten) areas of knowledge in project management [8] and covers the
following areas: integration management, schema, time, costs, risks, quality, human
resources, communications, procurement, and stakeholders, which were integrated
into a project lifecycle consisting of 5 phases: Initiation, Planning, Execution, Control,
and Closing (Figure 2).

Figure 2. Project Lifecycle

Level of
Process
Interaction

TIME

Source: PMBOK Guide, 62 ed. (2018)

These phases overlap and create an interactive and progressive flow of
processes in the areas throughout the project life cycle, with different levels of resource
and cost allocation and considering assumptions and constraints imposed on the
project.

3. RESULTS AND DISCUSSION

Project development started with the use of PMCANVAS and the SMART
methodology to facilitate project scope definition and thus advance to other areas of
project management.

Figure 3. Goal Smart

(C"‘) GOAL SMART

Develop pre-production batch of
30 2-seater vehicles, 15 electric
and 15 hybrid, to be launched in
June 2022.

Once defined the Scope of developing a 2-seater vehicle, with two types of
engine, one in the electric version and the other hybrid, delivering a pre-production
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batch of 30 vehicles (15 electric and 15 hybrid), with the launch in June 2022, the
following phases followed the PMBOK [8], input and output tools as the creation of the
WBS (Figure 4) with the identification of 10 phases due to the size and complexity of
the project.

WBS breakdown and project team meetings made management clean when it
was possible to identify project costs by phases and packages.

Figure 4. Work Breakdown Structure
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For scope control, changes will be through management meetings, using the
decision matrix and competitor benchmarking for approval.

The MS Project Management tool, scope statement, WBS, and expert opinion
were used to determine the sequencing of activities in package deliveries within the
phases in schedule management (Figure 5).

Figure 5. Project Schedule
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The project phases in the time intervals were interrelated according to the
project needs, allowing the monitoring in the Gantt chart, evaluating the project
deadlines weekly (546 days).

The project's organizational chart was developed based on the good practices
of the PMBOK Guide, consisting of the Sponsor, Project Manager, and Project
Management engineers and the functional managers, supervisors, engineers, and
analysts in product development (Figure 6).

Figure 6. Team Organization chart
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The management structure was divided into sections: HR, Engineering,
Manufacturing, Purchasing, Marketing, Finance, Strategy, and Approvals, facilitating
interaction between teams with the responsibility matrix (RACI).

Project Risk management was carried out based on the PMBOK Guide, and the
Risk Analytical Framework was made up of 4 pillars: Technical, External,
Organizational, and Project Management (Figure 7).
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Figure 7. Risk Breakdown Structure
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Based on some previous projects, on the know-how of the managers, and the
risk map, 13 (thirteen) potential risks were raised (shown above), which we may face
during the project.

For risk control, we prioritized contingency in the action strategy, using the
Planned Risk Responses matrix since we established qualitative x quantitative ranking

Figure 8. Planned Risk Responses Matrix example
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4. CONCLUSION

This study presented an answer to the research question: How can a project
develop a model of an electric car and a hybrid vehicle be managed? It can be
developed through the detailed planning of the project for prototypes of an electric and
hybrid vehicle. Project management following PMBOK® practices promotes better
integration and monitoring of the team in the development of phases, maintaining
engagement and meeting the stakeholder expectations.

The detailing of the project management plan allowed the vehicle development
processes to be traced and all activities specified and described through several
management artifacts, contemplating a set of practices and measures necessary for
the project's success. In practical terms, the main contributions of this research are
Project Scope, Schedule, and Risk Management Model.
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The limitations of the research are at the same time opportunities for future
development and refer to the impossibility of implementing the proposal due to the
impacts on the automobile sector, especially in the local scenario resulting from the
difficulties imposed by the new coronavirus pandemic. We recommend the pilot project
implementation as the future work that reinforces the potential contribution in terms of
theoretical advances. For example, in comparative studies of the results obtained with
the different project management approaches adopted by the automobile industry.
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