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R&D subsidies and tariff decisions of CoPS in equipment manufacture
industry based on sequential games

WEI Cheng-li', CHEN Hong-zhuan
(School of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Increasing R&D investment in domestic equipment manufacturing industry and introducing foreign products
brings R&D spillover, which can improve the technology level of domestic equipment manufacturing industry, but at
the same time brings the burden of R&D cost of enterprises and foreign products to seize the domestic market, so
the government’s R&D subsidies and tariff policy regulation is particularly urgent therein. This paper explores the
impact of government R&D subsidies and tariff policies on the market share, profit and R&D level of foreign equipment
manufacturers with R&D spillover and sequential game with domestic equipment manufacturers. It further analyzes the
optimal decision of the government when the government aims at maximizing social welfare and conducts sensitivity
analysis on the key factors. Finally, the robustness of the findings is verified by numerical extensions. It is found that: an
increase in either the R&D subsidy coefficient or tariff increases (decreases) the output, profit and R&D level of domestic
manufacturers (foreign manufacturers); the total R&D subsidy decreases as the intensity of competition between the two
products increases, while the unit R&D subsidy decreases and then increases, and the tariff increases and then decreases,
when the government makes the decision with social welfare maximization. The higher the R&D cost factor is, the higher
the tariff and unit R&D subsidy will be, but the total R&D subsidy will decrease.

Keywords: sequential game; R&D subsidies; tariffs; social welfare; R&D spillovers; CoPS
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2(v¢ = 2)(V?d + 2(¢ — 1)y — 120 + 4)k — 3d(v¢ —
2)%)/(352((7* = (4y+12) /11)k*+ ((5¢% = 2) /22)7* —
(@* + 79+ 1)/11y + (2¢ + 9)/11)k + 3(v¢* — 2¢* +
4)(v¢ — 2)/176)k) 731 K T0, 73 BE/NT-0, 1 H0 45 3
ot/oX < 0.
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qaas = —(229.6 — 57.4Ak)/(1201.43 — 325.31Ak),

qraz = (781.44 — 209.92Ak)/(1201.43 — 325.31Ak),

Taae = —2-1078(4 — Ak)(3.6921—
Ak)(5-107*2 + 3.1133 - 105+
3.5821-107)/(Ak — 3.6932)?,

7pa2 = [0.009 676((—66.688 6t + 10~ 8>+
2067.347 6) Ak* + (989.092 4t + 10~ "#*—
30578.606 7)Ak* + (1.696 1 - 10°—
5501.1179t) Ak* + (13 598.162 Tt —
4.1812-10°)Ak + 3.8652 - 10°—
1075¢? — 12604.8744 - )] /(Ak — 3.6932)*.

N AR 3% B AT A R T B8 R T4, 75 AR IE
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BT Ak < Aks, B Aks = (8((a+3c;)k+0.25a(2¢% —
1)ky* + (16C2k? — 4(Co¢® + (3a + ¢1)¢ + Co)k +
¢a)y® + (8(C2¢ — ad?® +3a+c1 )k —16(3a+ 5¢1)k? —
2a)7? +4((8Ca¢* +8(3a+c1)p+16Cs ) k — 3202k —
4¢a)y+64(a+cy)k*—16(Cod+3a+cy)k+8a)/(8(v*—
2)(((a+3c1)k+0.5a¢%)v* + (2Cok — 0.5(Ca¢ + 3a +
c1)p)y —4(a+ci)(k—1) +Co0)), H Ak > (k((47° —
8k + (27 = 7°)9* + (292 —4)p — ¥ +49) /(v* —
2)(4vk —vp> +2¢)) B, Ht < (GTAk+G8)/G9, HH
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G7 = 8(((a+3c1)k+0.5a9*)y2+(0.5(co —a—0)p* —
0.5(3a+c1)p+2k(a—ca+0))y+(a—ca+0)p—4(a+
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