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Abstract

:

Developing new energy vehicles (NEVs) is essential for China’s automotive industry to achieve carbon peak and carbon neutrality goals. The development of a NEV platform is an effective means for automotive companies to balance the development cost, development time, and product performance of NEVs. However, there is no clear solution to choosing new energy vehicle platform development strategies and models for automotive companies. This paper mainly studies the significance of NEV platform development, the classification and characteristics of NEV platforms, and the development strategies and trends of NEV platforms for automotive companies. The study results found that choosing a new dedicated electric platform (NDEP) is inevitable for the latest automotive companies, such as TESLA Motors. An adapted electric platform (AEP) is a temporary solution that meets the dual credits policy. It lacks competitiveness and has been gradually eliminated for the traditional automotive companies. The new dedicated electric platform is a long-term development solution when comprehensively considering the market, technology, and policy. The compatible platform (CP) is a transitional solution when considering the development trend of automotive powertrain, the market size of NEVs, and the platform technology of NEVs. Besides, joint development and shared use is the primary development model for the automotive enterprise in the future. Finally, companies should increase their research and development efforts on NEV architecture platforms to maximize platform-based development’s scale effect and application value. The research can provide strategic guidance for automotive companies to develop NEV platforms.
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1. Introduction


China aims to achieve its carbon peak by 2030 and carbon neutrality by 2060 [1]. This poses severe challenges to China’s automotive industry and brings specific development opportunities simultaneously [2]. The development of energy-saving and new energy vehicles (NEVs) is crucial for achieving carbon peak and carbon neutrality goals for China’s automotive industry, especially NEVs [3,4]. The NEVs investigated in this study included plug-in hybrid vehicles (PHEVs), extended-range electric vehicles (EREVs), and BEVs (BEVs) [5]. According to the latest data from the China Association of Automotive Manufacturers (CAAM), the penetration rate of NEVs in China has reached 15% in July 2021 [6]. China’s strong support for NEVs and the rapid increase in the size of the NEV market have driven the rapid transformation of vehicle electrification globally [7]. The automotive companies have gradually increased their research and development efforts on NEVs worldwide. The current challenges in promoting NEVs are mainly due to the high initial purchase cost, mileage anxiety, and poor charging infrastructure [8,9]. Even though the cost of power batteries has been reduced gradually, the price of manufacturing vehicles is still relatively high compared with traditional internal combustion engine vehicles (ICEVs) [10]. It will bring specific challenges to the profitability of automotive companies. At the same time, the rapid development of the automotive industry requires automotive companies to respond to the complex and changeable market on time and launch competitive automotive products within a limited time. Therefore, effectively balancing the production cost, development time, and automotive product performance (range) of NEVs is crucial for automotive companies to develop.



Many factors affect the profitability of automobile companies in the new world competition landscape, such as the digital technological revolution, scientific enterprise management, and platform-based development models [11,12,13,14]. Platform-based development can fully play the cost-saving advantages brought by large-scale manufacturing [15,16,17]. The platform-based development model has received extensive attention and application in the automotive industry. Moreno et al. analyzed the introduction of a platform strategy in new product development concerning its application in the automotive enterprise. A definition of platform and associated core concepts such as product architecture, modularization, and standardization are given. The implication and benefits of a platform strategy are then discussed both from the technical and organizational points of view. The results concluded that the introduction of a platform strategy affects firms’ performances [18]. Hodges et al. studied the issues in automotive product platform strategies. They concluded that key automotive platform issues include economies of scale and potential loss of brand differentiation. They only summarized some observations and questions about platform strategies. They did not give solutions for automotive companies to select product strategies [19]. Zhao et al. conducted a study to analyze the development model and implementation strategy of an automotive product platform and modularity. They concluded that an automotive platform can shorten the development time of automotive products. The core of platform development is to realize the common use of parts between different products, emphasizing some fixed parts combinations within the same platform [20]. However, the focus is on the ICEV’s traditional platforms from an automotive industry platform perspective [21]. The literature review concerning NEV platforms revealed little research explicitly addressing this phenomenon. The NEVs are more sensitive to cost, development time, and product performance [22]. When the development trend of NEVs is irreversible, the development of NEV platforms has become an effective means for automotive companies to save research and development costs and improve market competitiveness. Therefore, it is necessary to conduct a comprehensive study on the new energy vehicle platform on the basis of the traditional vehicle platform.



According to the research and judgment of our research group, the era of automotive power 2.0 is coming, and the automotive industry is rapidly entering the age of diversified powertrains [23]. It will be the long-term coexistence of internal combustion engine vehicles (ICE), hybrid electric vehicles (HEV), plug-in hybrid electric vehicles (PHEV), extended-range electric vehicles (REV), battery electric vehicles (BEV), and fuel cell vehicles (FCEV) [24,25]. They will hold different market shares and change gradually over time. In the long run, NEVs are the future development direction. The development of an NEV platform is an inevitable choice for automotive companies. However, there is uncertainty about the development of automotive powertrains in the short term. It is critical for automotive companies to develop a platform that considers all powertrains based on traditional platforms or to redevelop a platform that only applies to BEVs. Therefore, the choice of the NEV platform development strategy needs to weigh the relationship with the traditional platform. NEVs are very different from traditional vehicles in powertrain, structural layout, and safety requirements [26]. NEVs need to redevelop the vehicle platform to fully play their performance advantages such as electric range [22]. Therefore, developing a NEV platform is not a necessary an option when considering enterprise development costs and platform development capabilities. It is why most companies use the adapted electric platform to launch new energy vehicle products at the beginning [27]. Therefore, they also need to consider balancing the relationship between platform development costs and product performance when companies develop NEV platforms.



The development strategies of NEV platforms for automotive companies are relatively complicated. They need to be studied systematically and urgently. At present, there are relatively little studies on NEV platforms. Sergio et al. presented and discussed two distinct electric vehicle platform strategies [22]. They analyzed the platform development models of Ford Motors and Volkswagen Motors and explained the differences between the two platforms. However, the classification of platforms in their study is not comprehensive, and it fails to cover all NEV platforms. This study does not systematically analyze the selection strategy and development model of the NEV platforms.



Based on the above analysis, the current researches on new energy vehicle platforms have the following research questions:




	(1)

	
What is the significance of the development of new energy vehicle platforms by automotive companies?




	(2)

	
What are the types and characteristics of new energy vehicle platforms?




	(3)

	
How do automotive companies choose their new energy vehicle platforms’ development strategy and development model?









To fill these gaps, this study has researched the development strategy of new energy vehicle enterprise platforms. The structure of the article is structured as follows. Section 1 introduces the background of NEV platform development and current research problems. Section 2 describes the importance of automotive companies in developing NEV platforms. The classification and characteristics of NEV platforms are discussed in Section 3. The selection strategy, development model, and development trends of automotive companies for the development of NEV platforms are investigated in Section 4. Section 5 summarizes this study and give some suggestion for automotive companies to develop the NEV platforms.




2. Significance and Progress of NEV Platform Development


The significance of developing a NEV platform for automotive companies is summarized [28,29,30]. It mainly includes three aspects as follows.



Firstly, the development of a NEV platform can reduce the production cost of automotive products, shorten the development cycle of automotive products, and lower the risk of automotive products. It is also the significance of traditional vehicle platform development. Similarly, it is more significant for NEVs. Due to the existence of power batteries, the production cost of NEVs is higher than that of traditional ICEVs. Therefore, it is of great significance for the large-scale promotion of NEVs to reduce the platform development of production costs before the qualitative change of battery technology. Besides, consumers have higher requirements for the iterative upgrading of automotive products in the wave of electrification. Platform-based development can reduce validation time and shorten development cycles. It enables automotive companies to develop multiple products and quickly bring them to market, thus significantly improving their competitiveness. Moreover, platform-based development can increase the use of common parts and reduce quality issues. It can decrease development risks and enhance the quality of new energy vehicle products.



Secondly, the NEV platform can guarantee the product performance of NEVs and improve product competitiveness. There are significant differences between NEVs and traditional vehicles in powertrain, structure layout, and safety requirements. For example, NEVs have relatively large battery packs. That requires a unique design for better performance. Platform development can be designed according to the characteristics of NEVs, to give full play to their performance advantages [31]. These advantages are mainly reflected as follows. The NEV platform is conducive to optimizing the space. For example, the electric drive system is smaller than an ICE powertrain. Therefore, the suspension design can be reduced. The wheelbase can be increased, and the passenger space can be optimized using the creation of the NEV platform. Besides, the NEV platform can be designed in coordination with the battery pack to maximize the safety of the body structure.



Meanwhile, the NEV platform can achieve a balanced bodyweight according to the characteristics of electric vehicles. For example, Guangzhou Automobile Group (GAC) GEP2.0 NDEP can achieve a vehicle front and rear ratio close to 50:50, which would effectively improve the vehicle handling stability [32].



Thirdly, the development of the NEV platform is the accumulation of technology for automotive companies. It is conducive to the upgrading and expansion of the following platforms. Although the diversification of vehicle power 2.0 is widespread, the general trend of electric transformation of vehicle power will not be reversed [23]. Therefore, the development of the NEV platform can accumulate technology for the upgrading of the new dedicated electric platform and the development of hydrogen fuel cell electric vehicle platforms in the future.



At present, automotive companies have fully realized the significance of the NEV platform’s development worldwide. Various companies are increasing their research and development efforts on NEV platforms. At present, there are two main modes for automotive companies to develop NEV platforms. The first is creating a NEV platform that produces only battery electric vehicles such as the Volkswagen MEB platform and Guangzhou Automobile Group (GAC) GEP2.0 platform [32,33]. The other is to develop a new energy platform that can produce different powertrain (HEV, PHEV, BEV) such as Jaguar Land Rover MLA platform [34]. At present, the industry is still in the early stage of NEVs, and various companies have different understandings of NEV platforms. There is no precise classification of NEV platforms in the industry now. It is necessary to systematically sort out the types and characteristics of NEV platforms from an academic perspective.




3. Analysis of Types and Characteristics of NEV Platforms


According to the University of Michigan Transportation Research Institute (UMTRI), the platform types of NEVs can be defined from two dimensions of platform strategy and design ideas [35]. The current NEV platform strategy includes the adapted electric platform (AEP) and the new electric platform (NEP). The design idea contains adapted electric vehicle design (AEVD) and new electric vehicle concept design (NEVD) according to the degree of transformation design. The NEV platform can be defined into three types according to the definition. They are adapted electric platform (AEP), compatible platform (CP), and new dedicated electric platform (NDEP), as shown in Figure 1.



The adapted electric platform is essentially underpinning the EVs on the same ICEV platform. It has the advantage of being compatible with a variety of powertrain solutions. On the other hand, the platform can share components from traditional ICEV platforms. Therefore, it is a short-term solution for the automotive companies to enter the new energy vehicle market at a low cost, but it will limit the performance of NEVs, especially the driving range of battery electric vehicles. The first generation of NEV platforms for Ford Motor is the adapted electric platform [27].



The compatible platform is a new design based on the traditional ICEV platform [36]. It has considered the technical characteristics of various powertrains in the early stage of development. Therefore, it can exert the performance characteristics of NEVs as much as possible based on traditional ICEV platforms. The main difference between the compatible platform and the adapted electric platform is that the compatible platform is designed for multiple powertrains in mind in the early design stage. On the contrary, the adapted electric platform is intended for the ICEVs early and does some simple renovation design. At present, most compatible platforms can develop and produce different types of products, such as ICEVs, HEVs, PHEVs, and BEVs. BMW CLAR platform is a typical compatible platform [37]. It can consider the development of ICEVs, 48 V mild hybrid vehicles, PHEVs, and BEVs.



The new dedicated electric platform is a platform designed only for BEVs. It focuses more on BEVs’ range and dynamic and consumer comfort. However, the commonality of parts and components of a new dedicated platform for BEVs is usually scarce or null. So, it is with limited economies of scale and scope. The Volkswagen MEB platform is a typical new dedicated platform for BEVs [33]. The MEB platform jettisons all the ballast of the fossil age as it has been designed consistently for electric cars. It leads to fundamental changes in body design, interior design, the package, and the powertrain characteristics of electric Volkswagens. A comparative analysis of the features of the three types of NEV platforms is shown in Table 1.



It is known that the adapted electric platform has the advantages of short research and development (R&D) cycles and quick entry into the market with minimum R&D costs. Therefore, some automotive companies in China use adapted electric platforms in the early stage of developing NEVs. It enables automotive companies to enter the market of NEVs at the lowest cost quickly. However, the NEVs created using the adapted electric platform have to adapt to the limitations of traditional platforms and cannot fully exploit the performance of NEVs. Therefore, some companies will carry on the new design to the traditional ICEV platform, considering the characteristics of various powertrains in the early stage of development. This is often called a compatible platform. The product performance manufactured from a compatible platform is better than that of the adapted electric platform, which can give play to the advantages of NEVs to a certain extent. However, a compatible platform is to take into account the development of a variety of powertrains after all. Performance is not optimal for different powertrains. A new dedicated electric platform is explicitly designed for the performance characteristics of BEVs. It can give full play to the performance of BEVs. However, it has a long development cycle and high research and development costs. If the sales volume of BEVs is not large enough, it will bring investment risks for automotive companies.



Therefore, developing a new dedicated electric platform is undoubtedly a gamble for automotive companies based on cost considerations. It is an excellent choice to introduce new energy products rapidly with lower cost by using an adapted electric platform in a scenario where the outlook for NEVs is not very clear. For example, Volkswagen used the existing MQB modular platform to derive many PHEV and BEV models to quickly enter the new energy vehicle market before the mass launch of MEB platform products. In addition, the performance of BEVs developed based on compatible platforms is not optimal. It is better than that produced from the adapted electric platform. The investment risk of compatible platforms is lower than that of a new dedicated electric platform. It enables companies to improve product competitiveness through relatively low costs. It can ensure that the automotive enterprise achieves profitability under the policy requirements.




4. Research on NEV Platform Development Strategies for Automotive Companies


4.1. Research on NEV Platform Selection Strategy for Automotive Companies


Automotive companies need to combine their external and internal factors when developing NEV platforms, as shown in Figure 2. The external factors mainly include policy trends, market scale, and technology development. The internal factors mainly include automotive enterprise type, future development strategies, and current technological reserves. External factors affect the development trend of the NEV platform, while internal factors determine the specific choice of the enterprise.



The platform selection strategy of NEVs based on external factors is shown in Figure 3. First of all, the dual credits policy requires automotive companies to produce a certain number of NEVs [40,41]. No matter which kind of NEV platform is adopted, NEVs can meet the policy requirements. Therefore, to meet the policy requirements, it can develop lower-cost platforms such as adapted electric platforms or compatible platforms in the short term. Adapted electric platforms and compatible platforms cannot give full play to the performance of battery electric vehicles, but they can be used as short-term choices to meet policy requirements. In the long run, companies should consider developing a new dedicated electric platform for BEVs. That could meet the dual credits policy and make the technology accumulation for the development of high-performance BEV simultaneously.



Secondly, technological development can be divided into two aspects: NEV platform technology and BEV technology. With the progress of platform technology, the gap between the R&D cost of a new dedicated electric platform and a compatible platform is gradually narrowing. The performance of BEVs developed based on the new dedicated electric platform is the best. Therefore, automotive companies will choose the new dedicated electric platform. Besides, with technological progress such as battery technologies, the cost performance of BEVs will be lower than that of other powertrain vehicles from the life cycle perspective. Then the BEVs will become the mainstream automotive technology route in the future. It makes little sense for automotive companies to develop compatible platforms.



Finally, it can be seen that the current market share of NEVs is still tiny. It cannot make the NEV platform reach high economics of scale and scope and produce obvious economic benefits. Therefore, automotive companies mostly choose adapted electric platforms and compatible platforms to reduce the development cost of the platform in the current stage. However, with the increase of sales of NEVs, the development cost of the new dedicated electric platform can be amortized. Then automotive companies will give priority to the development of a new dedicated electric platform. For example, Jaguar Land Rover (JLR) has considered ditching compatible platforms (MLA platforms) in favor of a new dedicated electric platform [42,43].



In a word, the platform selection strategy of NEVs based on external factors can be obtained according to the abovementioned analysis. An adapted electric platform is a temporary solution with poor competitiveness. It will gradually be abandoned by mainstream automotive companies with the NEV market scale and technical progress. The compatible platform is a transitional solution when considering the development trend of automotive powertrain, the market size of NEVs, and the platform technology of NEVs. The new dedicated electric platform is a long-term development plan from the market, technology, and policy perspective. In this process, it is necessary to consider the switching time of a compatible platform to a new dedicated electric platform. If switching is too early, the benefits of a compatible platform are compromised. However, if the switch is too late, the performance of BEVs will be affected so that the market competitiveness will decrease at the same time.



Therefore, it is necessary for automotive companies to comprehensively evaluate the development strategy of the automotive platform based on internal factors that affect the development strategy of the NEV platform. It mainly includes enterprise type, enterprise development plan, and enterprise technology reserve.



Enterprise type. New automotive companies are developed entirely from scratch, with no sunk costs, such as Tesla Motors. It could simply choose to develop a new dedicated electric platform. In contrast, traditional automotive companies have long-term accumulation in traditional automotive technology. It can consider developing a compatible platform to give play to its technological advantages and enterprise accumulation. It may also consider developing a new dedicated electric platform simultaneously to maximize the performance of BEVs. For example, while developing compatible platforms (EVA platform), Daimler has also developed a new dedicated electric platform (MEA platform). Which platform development strategies to choose specifically, automotive companies need to combine their development strategies and technical reserves, as shown in Figure 4.



Automotive enterprise development strategies. The development strategies of automotive companies have a more significant impact on the choice of NEV platforms. Some automotive companies are full of confidence in the development of BEVs technical route, believing that it can become the market’s mainstream in the next few decades. Therefore, these companies will prefer to develop a new dedicated electric platform, such as Volkswagen Motors. However, some companies do not recognize the technical development potential of BEVs. It will choose that developing a compatible platform that can consider multiple powertrains. To ensure that the enterprise meets the policy requirements and achieves a sure profit. For example, Bavarian Motor Works’ (BMW’s) attitude towards the technical development of BEVs is still unclear. It still plans to launch a new version of the CLAR platform in 2021, which can be compatible with various powertrain systems.



Automotive enterprise technology reserve. The technical reserves of automotive companies include technology accumulation and capacity scale. If the companies’ technical reserves and production capacity are relatively high, they can develop a new dedicated electric platform for BEVs. Moreover, they can share the development cost of a new dedicated electric platform with a larger capacity scale. Of course, suppose a company has a relatively deep technical reserve on the traditional platform. In that case, it can also develop a compatible platform to give play to its own enterprise’s advantages and increase profits.



Therefore, when an enterprise develops a NEV platform, it must consider external and internal factors. It is noted that compatible platforms and the new dedicated electric platform are mutually complementary for traditional automotive companies. The specific development strategy should be comprehensively evaluated according to the companies’ development strategy and technical reserves. For example, automotive companies can develop compatible platforms in the short term to maintain profitability but do an exemplary job researching and developing the new dedicated platforms in the long term. In addition, some traditional companies can also develop compatible platforms and new dedicated platforms simultaneously. It will improve the performance of the company’s BEVs while meeting market needs. However, developing a compatible platform and new dedicated electric platform simultaneously faces high development costs, so it is also necessary to choose a suitable development strategy.




4.2. Research on the Development Model of NEV Platform for Automotive Companies


At present, the development model of NEV platforms for automotive companies mainly includes an independent development model and a cooperative development model.



The independent development model is suitable for international brands with comprehensive strengths such as capital, technology, brand, and domestic first-line emerging automotive companies. The purpose is to improve the competitiveness of the enterprise’s products through independent research and development. The scale effect is the core of the advantages for the automotive platform. Therefore, an enterprise with mature platform technology can share it with other companies [44,45]. It should be noted that the platform sharing of automotive companies needs to ensure that it has little impact on their brands. Through sharing, platforms and products’ recognition and brand influence can be further improved. The R&D and supply chain costs can be further amortized. It will increase the companies’ brand premium and comprehensive competitiveness. For example, Volkswagen shares the MEB platform with Ford.



In addition, the companies with weaker overall strengths should give up the independent development of a new dedicated electric platform. It can enable automotive companies to avoid significant capital investments. These automotive companies should take the initiative to develop the new dedicated electric platforms with others jointly [46]. Or it can directly use others’ mature platforms to produce their products. Of course, directly using the platforms of other companies will impede their product design. An automotive company should pay attention to the design of its products, to achieve the best product performance as much as possible when using the platforms of another enterprise. It should be noted that the differentiated design of platform products must be done when the new dedicated electric platform is in joint development or cooperative sharing. It can avoid the homogeneity problem of automotive products, which consumers dislike.



Independent or cooperative and shared development is the primary mode for current automotive companies to develop NEV platforms. The specific choice of development mode requires automotive companies to comprehensively consider various factors such as their brand, product market positioning, technology status and strength.




4.3. Future Development Trend of NEV Platform for Automotive Companies


The development of NEV platforms will be deeply tied to the change of automotive powertrains. The compatible platform is a transitional solution. The new dedicated electric platform is a long-term solution in the future when considering policy, technological development, and the scale of the new energy vehicle market. With the increase of the proportion of NEVs in the future, the NEV platform will be significant [47]. That is the development trend of NEV platforms for automotive companies in the future, as shown in Figure 5. Firstly, the adapted electric platform is a temporary solution. It expected that some weaker companies will have to adapt to meet policy requirements and quickly enter the new energy vehicle market. With the intensified competition in the BEV market and stricter policies, the adapted electric platform started to be phased out in 2020.



Second, some traditional companies have already developed compatible platforms to produce BEVs before 2020. On the one hand, they want to use the enterprise’s accumulation of traditional technologies to increase sales and profitability by considering the production of other powertrains. On the other hand, developing a compatible platform can develop BEVs at a relatively low cost, thereby avoiding excessive capital investment and reducing investment risks. In the future, the new energy vehicle industry will develop further. In particular, the market share of battery electric vehicles will increase substantially. Compatible platforms cannot give full play to the performance of BEVs and cannot achieve real innovation. This will affect the enterprise’s market sales of BEVs. Up to 2035, PHEVs will still have a particular market share. Hence, the compatible platform will exist as a transitional solution before 2030 until the cost-effectiveness of PHEVs is lower than that of BEVs.



Thirdly, some new companies (Tesla Motors and NIO Motors, etc.) and companies with large technological reserves and production capacity (Volkswagen, Guangzhou Automobile Group (GAC), etc.) have developed new dedicated electric platforms before 2020 [48]. Before 2030, some traditional companies will develop compatible platforms and NDEPs at the same time. With the further rise of the BEV market, the advantages of the new dedicated electric platform are further highlighted. All the automotive companies will develop a new dedicated electric platform after 2030.



Fourthly, it was impossible to reduce the development cost of compatible platforms and new dedicated electric platforms through scale effects before NEVs had formed a market scale, especially the new dedicated electric platforms. The automotive companies would adapt the development model jointly developed to decrease the development cost. Automotive companies developing a new dedicated electric platform will share it with others actively because it can reduce the platform’s development costs. Meanwhile, it will increase the visibility and influence of the enterprise platform. In turn, it can make the enterprise’s platform development model become standard.



Finally, NEV platforms contain automotive product platforms and automotive architecture platforms [49]. Most of the current NEV platforms are automotive product platforms for developing serialized products. For example, the Tesla Model 3 automotive platform is a typical product platform. A new energy vehicle architecture platform is composed of several common modules that can be used and combined. That is a carrier of multiple different product platforms that uses a combination of various common modules. The architecture platform can also be referred to as a modular platform. For example, the VW MEB platform is a typical architecture platform.



Moreover, the new energy vehicle product platform needs to transition to a modular architecture platform in the future. The degree of generalization and sharing of parts of the product platform is lower. The powerful companies have transitioned from a product platform to an architecture platform such as the TNGA architecture platform of Toyota Motors [50]. Architecture platforms can use modularity to break the differences between product platforms so that components and modules between product platforms can be shared on a larger scale [20]. The new energy vehicle architecture platform will play a more significant role in reducing costs and increasing efficiency for automotive companies in the future.





5. Conclusions


This study aimed to investigate the automotive platform selection strategies and development models for automotive companies. First, we researched the significance of developing new energy vehicle platforms. These sections mainly aimed to analyze and improve the existing literature.



Second, we classified new energy vehicle platforms and judged their development trends. Compatible platforms and new dedicated electric platforms are the leading solutions for automotive companies. Compatible platforms can consider the development of multiple powertrains but cannot achieve the best performance of BEVs. With the government’s policy support and the increase in the market share of BEVs, a new dedicated electric platform would develop faster.



Third, we revealed new energy vehicle platform selection strategies and development models for different automotive companies. Automotive companies should comprehensively consider their external and internal factors when choosing NEV platform development strategies. External factors affect the development trend of the NEV platform, while internal factors determine the specific choice of the enterprise. At the same time, companies should choose platform development models based on their brand, scale, technical reserves, and corporate positioning. As competition in the new energy vehicle market intensifies, the development of NEV platforms will show a trend of joint development and shared use in the future. It can reduce development costs and investment risks for companies. Moreover, companies should increase their research and development efforts on new energy vehicle architecture platforms to maximize platform-based development’s scale effect and application value.
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Figure 1. Platform types of NEVs. 
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Figure 2. Factors influencing automotive companies’ selection of development strategies for NEV platforms. 






Figure 2. Factors influencing automotive companies’ selection of development strategies for NEV platforms.



[image: Wevj 12 00201 g002]







[image: Wevj 12 00201 g003 550] 





Figure 3. NEV platform selection strategy based on external factors. 
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Figure 4. NEV platform selection strategy of traditional companies. 
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Figure 5. Development trend of NEV platform. 
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Table 1. Comparative analysis of characteristics of NEV platforms.
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	Platform Type
	Adapted Electric Platform
	Compatible Platform
	New Dedicated Platform for BEVs





	Definition
	Underpinning the EVs on the same ICEV platforms
	A new design platform based on the traditional ICEV platform
	A platform designed explicitly for BEVs



	Advantages
	Low R&D cost; short development cycle; can reach high economies of scale and scope
	Can reach high economies of scale and scope; product performance is better than the production from AEP; powertrain type covers an extensive range
	Performance can be optimized; in line with the development direction of electric vehicles; easier to combine with intelligent connected vehicles [38,39]



	Disadvantages
	Poor performance of electric vehicles such as limited electric range of a vehicles
	Insufficient on the ICEVs, redundancy on the BEVs, the product performance cannot be maximized
	Small powertrain type coverage; long development cycle; enormous investment; limited economies of scale and scope
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