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Figure 1 Structure diagram of new energy vehicle supply chain
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Figure 2 The impact of wholesale co-opetition strategy
on manufacturers’ profits
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Figure 3 The impact of patent licensing co-opetition strategy

on manufacturers’ profits

M B BE IR i A SR X st ) o3 g DU A3 X
Sl T 37m 5 4 SR M 2 B A0 SR W P ) 2R SR DX s, DX I T
VIR L RIVF AT 3245 HEmS 2 e 0 SR I (915 0 . 5087 RE U
PSR 1 BOWRHIRE S eIy | L FVF AT 52 4 SR fee
SR I T SRS S B USRS . 7R RV T ST A SR T
AT RE DA W 1 B RV BE TN T e, WU 2 A5 fiE
PR HIIE T 1 A T LRI 2% X S BSOR AT

DX I I 7 & M T 5 SR s e DG SR, T
PFR T 7 B AT — ST RE IR 4 T 36 R 7 B R i g
SN RV R D i e S LSSV B A RIRIEEE 17 6 SO 1 R W
FRHT RE DR A i R A S LEEAT L AIVF AT 5245 . KT, i
TR AT EA SR T BT BE IR i 3 T 0 B A O T
T AR T B USRI G SRR 3 o 4T RE R 94 3 T U
TORFIE AT o T, AT RE ) U AR 3 4 0 T AR S5 A, A
11135 BRI BB PRI 2 ) i R R T 4 R A it

DX IV 27 e R AT 513 SRS i o D0 SR I A 1 2,
PR PR RE A4 ) 3 78 ) RTI B4 DR T 5 45 SRS A A, B
M L MVF T 5 SR B0 RE TR 4 i3 R mT LSS B
A A BT RCE P, XRS5 RO o5 i3z
S5 A A 4(3) AL, LT RE IR i R S B B e R
FEUGHE I, WIH REIR YA I 7 08 A0 R B T 38 4 S g
T AEE AR X I B E R AR D, BRIV SE G
SRS o8 3T R TR 32 A s A B A A

4 EERMEAERE

WS (DWRO0 < Ac < A" Huy <u < 1,HLELF
VPRl G RS (2) B A < Ac < A" Hu™ <pu <
e B0 < Ac < Ac* Homax{ug,uy | <p <peBip” <u <
oy B TS 2 253 4 0 W 2 D R 250, 354 5 W 2 B
PN

firel 5 FHH HTBEIRTA A 3 1 1) R UL A M e BRI T T
REVRVRZETINE T 1 MsRAIRE ST LA R PR RE RV ZE i s i 3l T
WA RAS2E R, BTREIRVA A TS AT SR BN 4 fis, X
BRI 538 e 4 oRemss Atk & 3 B SR LA S G R SE &
SRR ST REIR YA T 1l 1 S L SR B T 0

— 129 —



B HERAEHERN LS 56 RBBEAR

AcM AcH

4 BERMBEHIRE
Figure 4 Choice of co-opetition strategy
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Figure 5 Effect of ¢ on selection of co-opetition strategies (0< ¢ <1)
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Figure 6 Effect of ¢ on selection of co-opetition strategies (0< ¢ <10)
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Figure 7 Effect of Ac on selection of co-opetition strategies( Ac=0.1)
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Figure 8 Effect of Ac on selection of co-opetition strategies(Ac=1)
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Figure 9 Effect of Ac on selection of co-opetition strategies( Ac=2. 5)
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Choice of competition and co-opetition strategies for new
energy vehicle manufacturers

FENG Zhongwei, LIU Yuanwei "

(School of Business Administration Research Center for Energy Economics, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: With the increasingly prominent energy crisis and environmental problems in recent years, promoting vehicle non-
carbonization has become a world consensus. The “double carbon” goal in “the 14th Five-year plan” puts forward higher requirements
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for the low-carbon development of the automobile industry. The development of new energy vehicles is a core measure to achieve the
“double carbon” (i.e., carbon peak and carbon neutralization). However, with the continuous expansion of the new energy vehicle
market and the decline of government subsidies, the competition in the new energy vehicle industry has intensified since the entry of
many joint venture automobile enterprises enter into the new energy vehicle market. Facing the fierce competition, new energy vehicle
manufacturers need to change their operation strategies to improve their industry competitiveness. The cooperation of new energy vehicle
manufacturers in upstream production, R & D, and other activities is one of the important ways to strengthen the competitiveness of
China’s new energy vehicle manufacturers. For example, BYD changed its power battery strategy from self-produced and self-sold in
the past to providing power batteries to Dongfeng Automobile, Shandong Taikai Automobile and other automobile enterprises.

Unlike the traditional competitive relationship between manufacturers of new energy vehicles, this paper not only considers the
competition between new energy vehicle manufacturers and their downstream competitors, but also cooperates in the production and R &
D of power batteries in the upstream. In conjunction with the case of BYD's power battery strategy transformation, this paper considers
a supply chain comprised of two competing new energy vehicle manufacturers. One new energy vehicle manufacturer has the technical
patent for producing batteries and can independently produce batteries, while the other has no technical patent. The two new energy
vehicle manufacturers compete for the downstream end market and cooperate in battery supply/procurement in the form of wholesale
price contracts or patent licensing contracts. Under the wholesale co-opetition strategy, one of the new energy vehicle manufacturers
purchases from or supplies power batteries to its rival. Under the patent licensing co-opetition strategy, the new energy vehicle
manufacturer authorizes the power battery technology patent to its competitor, while the latter needs to pay a certain entry fee and
royalty fee to use the power battery technology patent. Due to the horizontal market competition and vertical supply chain cooperation in
the supply chain of new energy vehicles, there are three strategies between the two new energy vehicle manufacturers: competition
strategy, wholesale co-opetition strategy and patent licensing co-opetition strategy. Considering the above situation, we further explore
the optimal strategic choice of new energy vehicle manufacturers.

The Cournot competition model is constructed under the competition strategy. The Stackelberg game and asymmetric Nash
negotiation models are constructed under the wholesale co-opetition strategy. And the Cournot competition model and asymmetric Nash
negotiation model are constructed under the patent licensing co-opetition strategy. We analyze the impact of the substitution degree of
new energy vehicles on the profits and the vehicle prices under the three strategies. This paper further compares and analyzes the
impact of the substitution degree of new energy vehicles, the cost difference of power batteries, and the bargaining power on the optimal
strategy choice of new energy vehicle manufacturers. Additionally, it determines the optimal strategy choice of new energy vehicle
manufacturers under various scenarios, providing a theoretical basis for them to make scientific and reasonable decisions.

Finally, this paper focuses on the combination of horizontal competition and vertical cooperation among new energy vehicle
manufacturers and studies the optimal strategy choice of new energy vehicle manufacturers. The results show that; 1) Under the co-
opetition strategy, the profit change of new energy vehicle manufacturers is consistent with that under the competition strategy, which
decreases with the increase of the substitution degree of new energy vehicles. 2) When the upstream new energy vehicle manufacturers
have low bargaining (or high negotiation ability and high substitution degree) , the wholesale price of power battery under the wholesale
co-opetition strategy is positively correlated with the substitution degree. Otherwise, there is a negative correlation. 3) The entry fee of
a power battery technology patent is negatively correlated with the substitution degree. In contrast, the royalty fee is positively
correlated with the substitution degree under the patent licensing co-opetition strategy. 4) The choice of the optimal strategy depends on
the bargaining power of new energy vehicle manufacturers, the cost difference of power batteries, and the substitution degree of new
energy vehicles. 5) Under the co-opetition strategy, manufacturers of new energy vehicles can achieve Pareto improvement of profits
through further cooperation mechanisms under certain conditions and reduce the whole vehicle price of new energy vehicles, which is
beneficial for both manufacturers and consumers.

Key words: New energy vehicle; Wholesale co-opetition; Patent licensing co-opetition; Strategy selection
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