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RESEARCH ON BLOCKCHAIN SERVICE
INVESTMENT STRATEGIES OF LOGISTICS PLATFORMS

Abstract

With the deep integration of global e-commerce, big data, Internet of
Things and other technical means with logistics, the development of
logistics industry is becoming more and more dynamic. Driven by the
increasing frequency of commodity circulation activities and the strong
support of industrial policies, the overall scale of China's logistics industry
has been expanding. During this period, many ' Internet + logistics '
platforms have emerged in China, such as Jingdong Logistics, Manbang
Group, Cainiao Logistics, etc. Compared with traditional logistics
enterprises, logistics platforms relying on Internet technology adopt more
scientific methods to help enterprises solve three types of decision-making
problems : where to place goods, where to distribute goods, and where to
go, which greatly reduces operating costs. However, behind its rapid
development, many problems have gradually emerged, such as confusion

in pricing and charging, doubts about the authenticity of supply sources,
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low barriers to entry, and service difficulties caused by cumbersome
service processes. The logistics platform operation chaos needs to be
solved urgently.

With the introduction of smart contracts and the continuous
improvement of consensus mechanisms, blockchain technology is
becoming more and more mature. In view of the current problems of
logistics platforms and the characteristics of blockchain technology, the
integration of the two is a new idea to solve the above problems. The data
source stored through the blockchain can be checked, the whereabouts can
be traced, and the responsibilities can be investigated, which helps to
rebuild the trust between the platform and users. Blockchain service has
become an important tool for the platform to solve the pain points such as
source information fraud, service provider qualification information audit
difficulty, and long transaction audit time. Before investing in blockchain
services, the platform needs to weigh investment benefits and costs, and
considers the impact of investment decisions in a monopolistic and
competitive environment. How to effectively choose investment strategies
has become a key issue for the platform to gain competitive advantages.

In summary, based on the analysis of the literature on two-sided
markets and blockchain service investment, this paper mainly discusses the
following three aspects : The research content of this topic mainly takes the

logistics platform under different market structures as the research object.
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In view of the phenomenon that the current logistics platform uses
blockchain service to solve the pain points and difficult problems of the
platform, the combination of different blockchain service investment
strategies among logistics platforms in monopoly market, static
competitive market and dynamic competitive game market is studied
respectively. Based on the realistic background and summarizing the
previous references, the influencing factors of blockchain service
investment are extracted, and the dominant equilibrium investment
decision of logistics platform is modeled and solved to help logistics
platform attract bilateral users and gain market competitive advantage. The
specific research contents are as follows :

1) Blockchain service investment decisions of logistics platform
under monopoly market : Under the condition of monopoly market. To
obtain more profits, the platform considers investing in blockchain service.
Under the premise of considering the factors such as investment benefit
and cost of investment blockchain, the Hotelling game model is used to
establish the bilateral user utility and platform profit model in the case of
platform investment and non-investment respectively. The equilibrium
solution of platform scale, pricing and profit before and after blockchain
service investment is compared and analyzed.

2) Decisions of blockchain service investment of logistics platform in

static competitive market : This paper studies the dominant equilibrium
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strategy of the platform itself and its competitors under different
investment strategy combinations in the duopoly static competitive market.
Using the Hotelling duopoly game model, the bilateral user utility and
platform profit model under different investment decision combinations
are established. By comparing the equilibrium solutions under different
investment strategy combinations, the changes of scale, pricing and profit
are analyzed, and the platform dominant equilibrium decision and its
influencing factors are obtained.

3) Investment decisions of logistics platform blockchain service in
dynamic competitive market : This paper studies the dominant investment
decision of the platform when competitors adopt different investment
strategies in dynamic competition. The dynamic game decision model of
logistics platform under different decision time sequences of Hotelling and
Stackelberg is established, and the optimal investment strategy of the
platform is obtained by comparing and analyzing the equilibrium solution.

Author: Yang Lan(school of economics and management)

Supervised by: Professor Gui Yunmiao

KEY WORDS: logistics platform, two-sided market, platform

competition, blockchain service investment, pricing strategy
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S RE, JERIT!
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M=% 1:
3.3 XfEb > #TiERA
1. NN B8 5 IN AR REN H

ZNNx (3f-36+6m,—6my)? 7N = (Bf—t+T—30+m;—86m;)? c
T 9(f-6) R 9(f-6) ’

L1 < E4T = 3f(=1+6) + (—1 + 8)dm,; + (= 1+5)(39+(1+

-1+82

5)\/( 1Hsz)z( 9c(=1+8)(f—0)+ Bf(—1+8) + (=t + T —30) +30)% + (=1 + 8)dm;(—6f (=1 + 8) + 2(t = T)S + 6(—=1 + 8)8 + (— 1+6)6m1))))

9c(f-0)
(T-)(6f=60+T—t)_ 6f—60+T—t——r——

y\jFl(ml)’ 9(f—9) C1» 28

D S RA A TH/NEFEO < ¢ < ¢,

:M2

1. #m, < M,, mN* — N> >

2. #rmy, > M,, HHNHm, > F,(mp)H, oV — 78N>
3. #im, > My, HHAHmM, < F,(mp)Hf, alN*—zNN* <0
2) HEBRAL T BARIEE e > o),

1. #m; > F;(my), mN* —aNN* >0

2. #my < F(my), aiN* — NN <0

2. NI R 5 11 FERIAR)E %] H
NI+ _ Bf+t—-T—360+86m;—m,)? I+ _ (3f-36+my—-my)®
= ) P T T g0 ©

Li(ef+t-T+XL2_60) = M,

A t=T | —6f—t+T+60+2m; 1 onr 23(F _ _
St T et ‘/((_1+52)2 (—9c(—1+8)(f—0) + (—t+ T+ 3f(—1+8) +

30 —360)% + (=1 + 8)m;(2t — 2T — 6f(—=1 + 8) + 6(—=1 + 8)0 + (=1 + 8)m,))) NF,(m;),
D MV GRS — 0 > 8, X [ 2 A M < o i,

1. #m, < Mz, mil* —md* >0

2. #my > My, HHAHmM, > F,(my)l, ol —aN* >0

3. #m, > Mz, my < F,(my)it, ml* — N <0

2) BRI — 0 > =5, KEBERTRACK TBRAERC > o,
1. #my > F,(my), al* —al* >0

2. #my < F(my), mi* —al* <0
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3) MV G ZERRERNMIf - 0 >,

1. #m; > F,(my), al* —nl* >0

2. %ml < Fz(mz)’ T[il* _T[{\”* < 0

3. NN A 5 NI #EEI % E B
NIx _ (3f—t+T—-36-8m +m;)? NN* _ (3f-30-6m +8m,)>?
T = 5(7-6) R ) ’

1D ZHRE A K TE/NEHEO < ¢ < oy,

1. &Hmy < My, ni* —nlN* >0

2. #my > M,, HHANHm, > F,(m;), n)* — 2N >0
3. #my > My, m, < F(my), Mol —zlN* <0

2) BB AL TERTEEC > o i,

1. #¥m, > F(m;), 73" —alN* >0

2. #m, < Fy(my), m3"* —alN* <0

4. IN B 5 11 #RR)ERN

INe — (Bf+t-T—-36-m;+8m,)?
2 9(f-6)

’

x _ (3f—36—m1+m2)2 _
2 9(f-6)

D P& EZERERER RS -6 > %, X PR T A AL T INE e < ¢ B
1. &Hmy <My, " —alN* >0

2. #my > My, HHANHmM, > F,m)N, ol* —alN* >0

3. #Hmy > My, m, < F,(m)I, al* —alN* <0

2) HVERERELRKWS -6 > %, X HRBEAR BF A A T BTG il e > oy I
1. #m, > F,(my), a* — N >0

2. #my < Fy(my), mi* —alN* <0

3) MV ZERFRERALS - 0 >,

1. #m, > F,(my), a* — N >0

2. %mz < Fz(ml)’ T[;I* - T[;N* < 0

5. MZ‘ M3—]_3‘F1(m2)\ Fz(mz)é%ﬁﬁ@*d\ﬁjwi
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9c(f-6)

6f—60+T—t— -
ol b, T T ey, S(ef—60+t-T-2L2) =y, Mo<c<
26 2 T-t
1 (t-T)A+8) \n " 1. _ (t-T)(1+8)
SE—T)(-6 +m)ﬂj‘, M, > Ms; H4c > sE—T)(—6+ —(_1+5)(_f+9))ﬁ’ M, <

M.

AL m (T-t)(1+86) (T=O(6f=664T=0)_ , 1 m _ (T-t)
&5 (T 1&)(6+—(1 G 9)) ¢y, HT ) (T t)(6+(f 9)) H

Ei+§;>1 e, > ¢y FrLAZERE A HTAT AL, 40 < c < e i, My, > My, T %c > ¢yl

M, < M,.
HH DA _ERT 4,
— 5 —t+T—-3f(-1+8)+(-1+86)my,+(—1+6)| 30+ (1 +

5) 1 (—9c(—1 +6)(f-0)+Bf(-1+6)+8(—-t+T—-360)+30)2+(-1+ 6))
(-1+62)2 dmy(—6f(=14+8)+2(t—=T)6+6(—=1+6)0 + (=1 + 5)6m,)

=F;(my),
t-T | —6f—t+T+660+2m, 2
2-28 2(149) +‘/(( 1+52)2( I9e(-1+86)f -0+ (—t+T+3f(-1+6) +

30 — 380)2 + (=1 + 8)m, (2t — 2T — 6f (=1 + 8) + 6(—=1 + 6)8 + (=1 + 8)my)))=

t—T-2m,

F,(my), HF(my) — F,(my) = 110

+m2_

\/ 9c(—1+62)(f—0)+(—t+T+3f(—148)+360-360)2+(—1+8)m,(2t—2T—-6f(—1+8)+6(—1+6)0+(— 1+6)m2)
(—1462)2

1 ( —9c(—1+62)(f-0)+Bf(—1+6)+65(—t+T—36) +30)2
(-1+622 \+ (=1 + 6)m,(—6f(—1+8) +2(t —T)6§ +6(—1+6)8 + (-1 + 6)6m2)> ’

é\Fl(mz)_Fz(mz) =%+ﬂ+m2_\/z+\/_r /\EPA_

1+6

—9¢c(—1+8%)(f—0)+(—t+T+3f(—-1+68)+30-386)?+(—1+8)m,(2t—2T—6f(—1+8)+6(—1+5)0+(— 1+6)m2)
(—1+62)2

(MZ)Z( 9(-1+6)(f—-60)+Bf(-1+8)+8(—t+T—30)+30)*+(—1+

—-2m,

8)8my(—6f (—1+ 6) + 2(t = T)8 + 6(=1+ 8)6 + (—1 + 8)dmy)), HIMi——+ "2 +m, 15

VA VOIS, BTFE+ 2, = S B, <0, FFRIEE A5 —VA +VC

1+8 1+6 1+6

HIAF 5 A TR 0
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(1) —vA++/C<o,

—-2m,

—-2m,

UEBERRINT, PAELL (1) 2661858, #—VA +VC < 0, IR T5 B s 3777,
BIA 4+ C - 2VAVC < 0, ¥—2VAVCEE A, HIA+C < 2VAVC, 480 KT 57,
BIA? + C? < 2AC, MEHSREIIFHIA? + C? — 2AC < 0, FIWe w5 EMEEAMMITE. Zidit
B, KIUE DL CO A IERE B, §F (mp) — F(mp) < 0, BIF; (my) < F,(my), FIEEAF (my) <
Fy(my). FiT LATTRE i 8 p S 45000 B ple e 5 T X
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