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Abstract

The rapid growth and diversification of smart devices and gaming consoles have driven a significant global
expansion of the video game industry, resulting in a dramatic rise in the number of players and the
complexity of its supply chains. Within these digital supply chains, information asymmetry remains one of
the most critical challenges for both game developers and platforms, affecting decisions on pricing, quality,
and investment. Traditional wholesale contracts have often been employed, yet the increasing prevalence
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of agency pricing models has highlighted the need for more nuanced approaches. Emerging technologies,
particularly blockchain, alongside platform-based business models, play a transformative role in enhancing
transparency, reducing opportunistic behavior, and reshaping the economics of the industry.

This study investigates a digital game supply chain consisting of a developer and a platform, where
decisions on price, game quality, and promotional effort are analyzed under asymmetric information. To
capture the hierarchical nature of this interaction, we employ a Stackelberg game framework, designating
the platform as the leader and the developer as the follower. The model is examined under two scenarios:
the absence of blockchain and the presence of blockchain. By comparing these scenarios, the research
evaluates how blockchain adoption influences decision-making, bargaining power, and overall supply chain
performance.

Numerical analysis reveals that blockchain implementation reduces information asymmetry by enabling
developers to access more accurate demand information. This transparency allows developers to set higher-
quality standards and more informed prices, while platforms increase" théir promotional efforts.
Consequently, blockchain adoption enhances the overall efficiency of the supply chain, improves end-user
satisfaction, and strengthens the developer’s bargaining position, which in turn lowers the revenue-sharing
rate demanded by the platform. The findings contribute to both theory and practice by integrating agency
pricing, Stackelberg competition, and blockchain into a unified framework for video game supply chains.
Beyond offering managerial insights for developers and platforms, the study emphasizes blockchain’s
potential as a strategic tool for mitigating risks associated with information asymmetry and fostering
sustainable growth in the digital gaming industry.

Keywords: Video game supply chain, Agency pricing, Stackelberg game, Blockchain, Information
asymmetry.
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Figure 1: Supply chain in conditions of information asymmetry.
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Figure 2: Supply chain in the presence of blockchain.

Demand sensitivity coefficient to the
developer's quality level.

A

Demand sensitivity coefficient to
platform effort.

Fixed cost of setting up a blockchain.

Quality level cost factor, 7 > 0.

Platform effort cost factor, £ > 0.

The increase in players' price tolerance
after the developer uses blockchain,
O0<y<l.

<o | I =

The likelihood that potential market
demand is high,0 < p <1.

Functions

Cost function for the developer in the
absence of a blockchain.

Cost function for the developer in the
case of blockchain existence in the case
of demand s .

Cost function. for the ‘platform in
demand mode s.

The profit function for player i in
blockchain state v and in demand state
S .

The developer's demand function in
state s 1s the market demand and the
blockchain state v.

Decision variables

The agency price in the demand state s

The developer's game quality level in
demand mode s .

Revenue sharing rate (commission), in
demand mode s, 0< 6, <1.
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Table 1. Symbols used in the mathematical model.

Indices

i =1 Develop, i =2 Platform.
The market demand situation, s = H Ky
means high demand and s=L low
market demand.

It indicates the status of blockchain | Vv
technology, v=AB8 indicates the
existence of blockchain and v = NB
indicates the absence of blockchain by
the developer.

Parameters
Potential market demand in demand a,
mode s .
Price sensitivity coefficient of demand | /3
for players.
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Table 2. Problem data for checking numerical results.
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Table 3. Numerical results for high demand in the absence of blockchain.
P 0.65 0.70 0.75 0.80 0.85 0.90 0.95
p* 301.30 338.53 375.76 412.987 450.217 487.44 524.67
K* 429.72 978.42 1527.12 2075.81 2624.51 3173.21 3721.9
0y 0.913 0.824 0.753 0.694 0.645 0.604 0.569
Ey" 1966.22 1994.02 2021.082 2049.62 2077.42 2105.22 2133.03
[]{VI_?* 371185 891372 1.46342x10° | 2.08733x10° 2.7631x10° 3.49073x10% | 4.27022x10°
179’5* 6.26197<10° | 6.44031x10° | 6.62115x10° | 6.80449x10° | 6.99033x10° | 7.17868x10° | 7.36954x10°
2N S92y pue Lulil ) o5 Lol lp sove @l F Jgur
Table 4. Numerical results for low demand in the absence of blockchain.
P 0.65 0.70 0.75 0.80 0.85 0.90 0.95
P 564.25 601.48 638.71 675.94 713.17 750.40 787.63
Kk 7743.13 8291.83 8840.52 9389.22 9937.91 10486.6 11035
0. 0.166 0.162 0.159 0.156 0.153 0.151 0.148
B’ 670.11 697.91 725.71 753.51 781.31 809.11 836.91
my 6.07851x10° | 6.9011x10° | 7.77557x10° | 8.70189x10° | 9.68007x10° | 1.07101x107 | 1.1792x107
mi” 727339 788942 853049 919661 988776 1.06039x10° | 1.13452x10°
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Figure 4. The effect of p on members’ profit under the high-
demand scenario
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Figure 3. The effect of p on members’ profit under the low-
demand scenario
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Table 5. Numerical results for high demand in the presence of blockchain.

y 0.05 0.10 0.15 0.20 0.25 0.30
Py 664.48 812.87 1046.6 1468.96 2462.91 7616.29
Ky* | 5891.32 8235.9 11928.8 18602.2 34306.6 115731
On" 0.461 0.384 0.307 0.23 0.153 0.076
Ey" | 242752 2813.34 3421.02 4519.17 7103.4 20502.1
2, | 6.63312x10° | 9.66498x10° | 1.46633x107 | 2.43874x107 | 5.07846x107 | 2.66721x10°
M2," | 8.49633x10° | 9.84668x10° | 1.19736x107 | 1.58171x107 | 2.48619x107 | 7.17574x10’
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Table 6. Numerical results for low demand in the presence of blockchain.

y 0.05 0.10 0.15 0.20 0.25 0.30
P 94.92 116.12 149.51 209.85 351.84 1088.04
K.~ 841.61 1176.56 1704.11 2657.46 4900.94 16532.9
0," 0.461 0.384 0.307 0.23 0.153 0.076
E. 346.79 401.90 488.71 645.59 1014.77 2928.87
MB" | -354426 | -292551 | -190546 | 7906.88 | 546624 | 4.95348<10°
HEL* 173395 200953 244358 322798 507385 1.46444x10°
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Figure 6. The effect of y on members’ profit under the high-

demand scenario
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Figure 5. The effect of y on members’ profit under the low-
demand scenario
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