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Abstract: From the perspective of enterprise competitiveness, BYD's vertical integration is 

used as a case study to examine the impact of an enterprise's vertical integration on its overall 

enterprise competitiveness and various aspects of competitiveness. By using two 

competitiveness-related indicators, this paper concludes that vertical integration helps to 

improve the overall competitiveness of the enterprise. The paper analyses BYD's financial 

report data over the years to compare the competitiveness of the enterprise in terms of cost, 

profit, price, research and operation. The paper finds that vertical integration is conducive to 

the enterprise to reduce costs, improve profits, enhance research capabilities, reduce prices, 

and improve asset management efficiency. However, there is no significant improvement in 

the speed of accounts receivable return and shipment speed. The results of this paper extend 

the research related to the micro-economic effects of vertical integration. 
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1. Introduction 

A firm is considered vertically integrated when it combines two distinct single-output production 

processes under its operations, meeting either of the following conditions: The upstream division's 

complete output serves as either a partial or full supply of a specific intermediate input required for 

the downstream production stage; The downstream division exclusively sources a particular 

intermediate input – either partially or entirely – from the upstream division's production output [1]. 

Some studies look at the impact of vertical integration on only one aspect of the firm, such as the 

cost of equity [2]. Some scholars have studied the impact of upstream and downstream competition 

on vertical integration, but have not examined what changes the strategy would bring to the business 

[3]. There is a lack of research on vertical integration in terms of influencing factors affecting the 

competitiveness of firms, and more attention has been paid to the use of fintechs [4]. This paper 

explores the relationship between vertical integration and the multifaceted competitiveness of firms 

is a novel perspective. It will also mention that very few articles focus on the chains that play a role 

in the competitiveness of firms. 

BYD has been engaged in a vertically integrated strategy for a longer period of time, while it has 

achieved good results in the fiercely competitive new energy neighbourhood. According to BYD's 

2023 financial report, the company sold a total of 3,024,400 units in 2023, making it the world's 

highest-selling new energy vehicle company [5]. In this paper, the author will analyse BYD's financial 

statements in depth, and explore in which areas the vertical integration of the enterprise makes BYD 

more competitive compared with its peers by calculating some financial data. Based on BYD's 
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financial statements and other research reports, this paper will explore the positive effects of its 

vertical integration strategy in enhancing the competitiveness of the company, and at the same time 

consider whether it has not performed satisfactorily in other areas. This study reveals how vertical 

integration enhances corporate competitiveness through differentiated mechanisms of "forward 

integration boosting sales and backward integration optimizing production," providing a decision-

making basis for manufacturing firms to implement integration strategies and offering significant 

practical value for optimizing resource allocation. 

2. Literature review 

2.1. Vertical integration and drivers 

Vertical integration can be further divided into forward and backward integration. Forward 

integration refers to a firm expanding downstream in its supply chain to control sales and distribution, 

while backward integration refers to a firm expanding upstream in its supply chain to control raw 

materials and production processes [6]. Vertical integration remains contested in strategic 

management research. Proponents emphasize its dual advantages in risk mitigation and value creation. 

During economic turbulence, this strategy strengthens organizational resilience through enhanced 

supply chain coordination [7], particularly when contractual enforcement mechanisms prove 

inadequate [8]. Industrial network analyses reveal that intensified market interdependencies 

positively correlate with cross-sector M&A activities [9]. Financially, integrated operations enable 

automotive firms to reduce capital costs via internalized transactions [10], while capturing synergistic 

value across production stages to boost profit margins [11]. These mechanisms collectively optimize 

resource allocation efficiency, translating operational synergies into measurable valuation premiums. 

2.2. The analytical framework  

Vertical integration involves the control of firms both upstream and downstream of the supply chain. 

First, for backward integration, firms can not only enable scale effects to be realised within the group 

and reduce information asymmetry between firms upstream and downstream of a supply chain, but 

also promote innovation by firms. Second, another important advantage of vertical integration is the 

reduction of information asymmetry. Through vertical integration, enterprises can have more direct 

contact with the situation of the supplying enterprises, and the risk of default is greatly reduced, thus 

lowering the transaction costs and the price of raw materials for enterprises. 

Technological innovation is another benefit of vertical integration. By more efficiently integrating 

the capital, technology and talent they possess, companies can more effectively carry out 

technological innovation activities. 

Forward integration of firms to establish their own sales channels and financial lending institutions 

allows firms to go directly to the consumer. There is no need to go through dealers, reducing mark-

ups in the sales chain, and having a clear understanding of inventory speeds up the rate of return of 

corporate receivables. This can reduce the enterprise's financial pressure to enhance the 

competitiveness of the enterprise. 

3. Case study of BYD 

3.1. Content of BYD's vertical integration 

BYD's supply chain layout in the new energy vehicle industry runs through the upstream, midstream 

and downstream of the industry as well as the aftermarket. The company's industry extends from raw 

materials and semiconductor production for battery manufacturing, to midstream automotive 
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components such as batteries, motors, vehicle control systems, and finally vehicle assembly. As well 

as post-sales battery recycling, after-sales services and financial services. 

In order to measure BYD's vertical integration, this paper draws on the methodology of Fan and 

Goyal: firstly, the input-output relationship between industries is calculated using the Input-Output 

Tables issued by the National Bureau of Statistics (NBS), and then the input-output relationship of 

the derived industries is substituted into Equation (3.1) to calculate BYD's degree of vertical 

integration [12]. 

 (∑ 𝑤𝑖
𝑛
𝑖=1

∑ 𝑣𝑖𝑗𝑖≠𝑗 )/(𝑛 − 1) (1) 

𝑤𝑖  is the share of industry i's revenue in the firm's total revenue, 𝑣𝑖𝑗  is the input-output 

relationship between industry i and industry j, and n is the firm's type of business. larger values of 

Integration indicate a higher degree of vertical integration. Since the Input-Output Table is not 

compiled annually, the input-output relationship for 2021-2023 corresponds to the Input-Output 

Table 2020 published by the National Bureau of Statistics [13]. In the three years 2021-2023, the 

combined number of BYD's automobile manufacturing and related products and electronic product 

manufacturing and related products is over 99%, so it is considered that n=2. The calculated value of 

2021 is 0.0094, the value of 2022 is 0.0119, and the data of 2023 is 0.0125. It shows a continuous 

upward trend. 

 

Figure 1: BYD's change in degree of vertical integration 2021-2023 

3.2. Overall effect of vertical integration on firm competitiveness 

This paragraph will explore whether vertical integration has actually improved BYD's 

competitiveness. This paper will draw on the research of Gu Feng et al [14] to measure the change in 

BYD's competitiveness in terms of sustainable growth rate (SGR) for the four years 2020-2023. The 

sustainable growth rate (SGR) is the growth rate that a firm's sales can achieve without issuing new 

shares and without changing its operational efficiency (net sales margin and asset turnover) and 

financial policy (equity multiplier and profit retention). A high SGR usually means that a company 

is able to effectively reinvest its earnings without relying on external financing to support growth 

[15]. If SGR is used to measure competitiveness, the formula is: 

Sustainable Growth Rate = P× (1-D)× (1+L)÷ (T - P (1-D) (1+L)) [16] 

where: L = debt-to-equity ratio, T = total assets to sales ratio, P = net profit margin, D=dividend 

payout ratio 

The calculation shows that BYD's data for 2020 is 0.09, for 2021 is 0.19, for 2022 is 0.33 and for 

2023 is 0.25. Generally speaking, the upward trend is maintained. It can be seen that the 

competitiveness of BYD is rising steadily with the help of vertical integration strategy. Vertical 

integration helps to improve the overall competitiveness of the company. 
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4. The path of vertical integration to firm competitiveness 

4.1. Backward integration 

Backward integration allows BYD to control the supply chain system, and this section will explore 

whether a firm's control of the supply chain allows it to reduce costs, increase gross margins, improve 

R&D, and allow itself to take the lead in these areas. 

 

Figure 2: Average production cost of four car brands 

4.1.1. Cost management capacity 

Through the layout of the whole industry chain, BYD can effectively control costs. Dividing the 

production cost of a company by the number of cars sold by the company gets the unit production 

cost of a car. Firstly, comparing vertically, BYD's unit is about 257,500 in 2021, and falls to 188,000 

in 2022, about 27%. And by 2023 the value further drops by 15.4% to 159k [5]. The effect of vertical 

integration can be seen to be significant. Meanwhile, a vertical comparison of China's new energy 

vehicle companies was conducted. According to Figure 2, Xiaopeng is the best-performing company 

besides BYD, but its value is still 215,000, 56,000 higher than that of BYD [17]. A comparison of 

unit production costs reveals that BYD ranks first in its ability to control the cost of a single vehicle. 

4.1.2. Profit 

The lower cost than peers allows BYD to gain more profit. Compared to other new energy automobile 

enterprises in the same period, BYD's gross profit margin reaches 20.21% in 2023, much higher than 

Xiaopeng's 1.47% [17], NIO's 5.5% [18], and lower than Li Auto's 22.2% [19]. Its gross profit margin 

is in the leading position in the electric vehicle field. Compared to traditional car companies, BYD is 

higher than Geely at 15.1%, much higher than SAIC at 10.19% [20], and Guangzhou Automobile at 

6.9% [21]. Compared to itself, it can see that vertical integration brings a huge increase in gross 

margin. According to Figure 3, BYD's 2023 gross margin is higher than that of 2022 at 17.03%, which 

is almost double that of the 2021 gross margin [5]. 

 

Figure 3: BYD's gross margin change 2021-2023 
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BYD's better control of vehicle costs means there is more room for price cuts and incentives.2024 

At the beginning of the year, BYD announced price increases and price cuts for a number of models, 

ranging from a few thousand to 50,000 yuan. Affordable pricing has led to rising sales for BYD. in 

2021, sales of all passenger cars were 73,093 units, up 75.4 per cent year-on-year. In 2022, car sales 

were 1,868,543 units, up 152.5 per cent year-on-year. Cmulative sales of new-energy vehicles were 

3,024,417 units in 2023, an increase of 61.86 per cent year-on-year [5].  

Vertical integration has given BYD more resources to invest in research and development. BYD's 

R&D expenses were $5.7 billion in 2021. By 2022, R&D expenses increased to $10 billion, up 

75.43%, and in 2023, BYD's R&D investment grew steadily by 34% to $13.4 billion. BYD's R&D 

investment is higher than other new energy companies. [5] BYD is much higher than Xiaopeng's 

R&D investment of 5.3bn in 2023[17], Li Autoly 10.6bn, [19] which is basically the same as NIO 

[18]. BYD's performance in terms of the number of R&D patent applications in 2021, 2022, and 2023 

is remarkable. In 2023, BYD's cumulative number of Chinese patent applications is 37,869, and its 

cumulative number of foreign patent applications is 10, 192.  

In conclusion, backwards vertical integration allows enterprises to better control their own costs, 

reduce the production cost of products, increase the profit of a single product, while lowering costs 

to reduce prices to leave room for price reductions, price reductions so that enterprises can attract 

more consumers to buy, resulting in increasing sales. Vertical integration also helps to improve the 

company's scientific research strength. 

4.2. Forward integration 

Forward integration allowed BYD to establish its own sales channels and after-sales channels. In this 

section, some financial indicators will be analysed to examine whether the control of sales channels 

has contributed to the reduction of the cost of sales and the increase of the operating capacity of the 

company. 

4.2.1. Sales capacity 

BYD's backward integration significantly improves BYD's sales capacity. The most intuitive 

manifestation of BYD's improved sales capacity is that the business has lowered its own average car 

sales expenses (total sales expenses divided by car sales). BYD's average sales expense per vehicle 

is $3,420 in 2023, $460 lower than in 2022 and $670 lower than in 2021. It can be seen that vertical 

integration greatly improves sales capacity and reduces sales expenses [5]. Other new energy vehicle 

companies do not perform as well in this area, and in 2023, Xiaopeng has the highest value of 46,000 

yuan, almost 13 times that of BYD [17]. Next is Li Auto at $25,970, [19] 7.6 times BYD's. And NIO 

also has $11,300 [18], 3.3 times that of BYD. It can be seen that forward vertical integration reduces 

BYD's selling expenses. 

4.2.2. Operational capacity 

Vertical integration, however, does not give BYD an advantage over other automakers in terms of 

inventory turnover and accounts receivable turnover.  

Backward control of sales makes BYD's shipment speed slightly increased, inventory turnover 

ratio from 4.33 in 2021 to 4.47 in 2022, to 5.481 in 2023. but BYD is not outstanding in the industry, 

only slightly higher than the Peng 5.46, significantly lower than the Li Auto of 14 [19]and the NIO 

9.96 [19]. can be seen that the vertical integration of the forward did not make BYD in the shipment 

speed of the peers. Outperform its peers. At the same time in the accounts receivable turnover ratio 

BYD's data is not particularly like Li Auto. BYD's accounts receivable turnover in 2021 is 5.97, rising 

sharply to 10.92 in 2022, but dropping to 9.73 in 2023. BYD's figure for 2023 is only about 2.01 
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higher than that of NIO, slightly lower than the Li Auto accounts receivable turnover ratio of 10.00 

[5]. Xiaopeng has reached the highest value for new energy automobiles in this area, at 11.294 [17]. 

It is evident that forward integration has not brought BYD any improvement in terms of payback 

speed and cash flow. BYD has the speed of payback, shipping speed and strong degree of downstream 

enterprises to bring a huge advantage. Meanwhile, for traditional automakers, Changan's inventory 

turnover was 9.17 [22], SAIC's was 7.42 [20], and Guangzhou Auto's was only 7.1 [21]. As for 

accounts receivable turnover, Guangzhou Auto had a very high 22, SAIC was close to the level of 

new-energy automakers at 9.417, and Changan was at the bottom of the list with only 3.57 [22]. 

Vertical integration gives BYD an advantage in terms of asset turnover. BYD's asset turnover ratio 

is 0.73 in 2021, rising to 0.86 in 2022, an increase of 17.8%, and a slight increase of 2.3% in 2023 to 

0.88. Other new-energy carmakers' asset turnover ratios are not as good as that of BYD. In addition 

to BYD, Li Auto's value is the highest at 0.86, 0.02 lower than BYD's [19]. Following Li Auto is 

NIO, with a value of 0.41 [19], about half of BYD's. The last is Xiaopeng, with a value of 0.41, about 

half of that of BYD. In last place is Xiaopeng with 0.36, showing that vertical integration has 

strengthened BYD's asset utilisation [17]. 

In conclusion, BYD's forward integration allows the company to control the sales channels and 

improve the sales capacity of the company. At the same time, the enterprise did not get a stronger 

payback speed and shipment speed, but the efficiency of the use of assets has risen. Vertical 

integration facilitates the scheduling of the overall resources of the enterprise, so the overall asset 

management efficiency of the enterprise has seen a huge increase. However, the model of selling 

through directly-managed shops did not significantly improve BYD's inventory management ability 

and payback speed. 

5. Conclusion 

This paper takes BYD as an example to analyse the issue of vertical integration on the role mechanism 

of corporate influence, and obtains the main research conclusions as follows: (1) Vertical integration 

helps to enhance the overall competitiveness of enterprises. (2) Vertical integration helps enterprises 

to reach the goal of improving overall competitiveness through backward integration to enhance the 

production cost control ability and enterprise research ability, and forward integration to enhance 

sales ability and asset ability. (3) Vertical integration does not help the enterprise to achieve the 

improvement in the two operating ability indicators, namely, the speed of payment back and the speed 

of shipment. 

Based on the findings of this paper, the main management insights are obtained as follows: (1) 

Given that vertical integration does not lead to improvements in all aspects of the firm, firms should 

take a cautious approach when adopting this strategy. The strategy can play a positive role if the 

objectives are to reduce costs, improve research capabilities, enhance sales capacity, and achieve 

effective asset utilization. If the goal is to enhance the enterprise's ability to return payments and 

shipment speed, this strategy will not be able to play a prominent role. (2) There are differences in 

the effects of forward and backward integration, and enterprises should distinguish between them 

when adopting the strategy. For enterprises aiming to reduce production costs and improve research, 

backward integration is a better choice. If the goal is to achieve better asset management and sales 

capacity, forward integration is a better choice for enterprises. 
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