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Figure 2: Charging station to EV. Source: Authors
4.1.4. Consumption
EVs have the disadvantage of being perceived as more expensive than conventional vehicles for internal combustion
(ICE). This perception can be derived from the higher cost of capital, making it easier for consumers to assess the

operational cost. however, existing studies show that the operational cost may be lower for EVs than for conventional
vehicles (Wu et al. 2015).

First, EV batteries are being recharged at home. The idea is that the owner uses the vehicle during the day and
recharges during the night. In the United States, the electricity tariff is lower during the early morning hours, to
discourage use during peak hours, usually in the late afternoon and early evening. Applications can manage this smart
charging, allowing recharges when energy has a lower cost. This still does not happen in Brazil, but these smart
charging should be prioritized in the future so as not to overload the system and have an over-tarry (yellow or red flag)
that is paid by all consumers.

The public policies of countries that want to incentivize the demand for EVs seek to encourage the reduction of the
cost of capital for the acquisition (Vaz et al. 2015). Consoni et al. (2018) identified two initiatives: the Camex
resolutions of 2015 and 2016, and the financing line for Efficient Capital Goods of the BNDES.

The IPVA (Tax on the property of motor vehicles) is a state tax with the objective of raising money on motor vehicles.
However, the tax does not refer only to cars or motorcycles, but to all vehicles that have motor, whether automobile,
motorcycle, aircraft or boats. At the state level, according to the Brazilian Association of Electric Vehicles, there is an
exemption from the Tax on the Automobile Vehicle Property (IPVA) in seven states: Rio Grande do Sul, Maranhdo,
Piaui, Ceara, Rio Grande do Norte, Pernambuco and Sergipe. In three other states the aliquot is differentiated: Mato
Grosso do Sul, Sdo Paulo and Rio de Janeiro.

In the State of Sdo Paulo, for example, the value of the IPVA is treated in Law 13.296/2008, being that for vehicles

in general, the value is 4%. Sao Paulo has a 50% reduction in this aliquot for vehicles moved to electric power or
hydrogen, in addition to hybrid vehicles (PHEV or HEV).
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Figure 3: Brazilian states with tax exemption or with differentiated rates. Source: Authors.

It is perceived that there are some policies for the incentive of the consumption of electric vehicles in Brazil, but still
timid and uncoordinated.

4.2. Electromobility in Brazil — results from specialist’s interview

The first expert concourse revealed nine statements that inaugurate the ongoing research. Among these statements,
five refer to the governmental absence of a national strategy for electromobility, ranging from the lack of an
electromobility policy, the lack of a roadmap for the expansion of the EV fleet, the difficulty of political coordination
between sectors (oil and gas, alcohol, mineral, etc.) and the absence of tax incentives and subsidies for technological
diffusion. One of the statements points to the difficulty of a productive matrix of mineral products for the current
technology of Li-ion batteries (Li-ion).

On the other hand, a single statement points to advantages, which is the existence of a national automobile industrial
park already consolidated and which represents a differential for the diffusion of electromobility. Two other statements
point to investment in research and development as a facilitator and the need for digital platforms to iterate with the
user to facilitate the location of charging stations. These last statements indicate the need for the existence of an
infrastructure and applications that facilitate the life of the EV user.

S. Discussion

Countries like Brazil need to leapfrog strategies, if they want to join the leading countries in electromobility. The main
motivation of countries is to reduce GHG emissions and to be part of global efforts such as the Paris Agreement. The
country is one of the emerging countries in the biotechnology sector for agriculture (Niosi et al. 2018) and has a
“clean” energy matrix (EPE, 2018). These are important attributes to boost motivation for electromobility, once the
transport sector is expected to provide a great contribution to reduction in GHG emissions (Slowik et al. 2018).

Countries must establish their own strategies according to their energy matrix, infrastructure and industrial production
chain and not just follow the strategies of the leading countries. Benvenutti et. al (2017) and Wang et al (2018) report
that subsidy policies are less effective and are being abrogated by several leading countries. Therefore, marketing
strategies and traffic regulations should be used, such as the restriction of the circulation of ICE vehicles in large urban
centers. The city of Sdo Paulo already applies this concept, having no restrictions on the circulation of EVs.

These national strategies must be supported by business models that promote electromobility so as not to burden the
State with the costs of its implementation. Thus, Nian et al (2018) proposes a new way of sharing the costs of the
initial capital investment of the EV. States must be efficient in applying their resources and, whenever business models
for private initiative participation are well structured, this facilitates the promotion of public policies and does not
compromise the state budget.

Technological advances are still under construction, such as battery and fuel cell technology, as they impact the base
price of vehicles. Thus, as demonstrated in Nykvist and Nilsson (2018) and Cano et al. (2018), battery costs have been
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declining, but there are technical and economic barriers to be overcome to determine the next generation of batteries.
This allows non-leading countries to still bet on innovative and disruptive technologies and occupy global niches in
electromobility.

Finally, electromobility strategies involve several aspects such as the high electricity prices in Brazil, due to the tax
burden. Researchers as Silva et al. (2018) discusses energy prices and subsidies to facilitate EVs adoption in Brazil.

The proposal of the ongoing research tries to raise these and other aspects of the opportunities and threats of
electromobility through the opinion of key Brazilian experts. The research seeks to describe and analyze these opinions
using the Q method combining qualitative and quantitative techniques.

6. Conclusions

In conclusion, the purchase of BEV in Brazil is difficult given the payback period of purchasing, the electricity price,
(Silva et al. 2018), the current number of fuelling stations and infrastruture (Benvenutti et al. 2017) and the lack of
electromobility policies beyond subisidies (Consoni et al. 2018).

Thus, this article presents a review of the main policy instruments for electromobility and some initiatives, mainly
from the State, in the federal, state and municipal spheres, that should impact the process. Brazil State eagers develop
a electromobility business model. It might come from a future research protocol under a Q-method, which combines
qualitative and quantitative techniques, to describe and analyze subjectivity among Brazilians key specialists regarding
their views on opportunities and treats to electromobility in Brazil. The purpose is to propose a Brazilian
electromobility policy model. This article presents the first steps into this effort.
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