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Abstract 

This study indicates that the improper uses of a public blockchain disable real-world 

governance in organizations and marketplaces. By using any basic application of smart 

contracts, such as escrow transactions, along with a revelation mechanism outside the 

blockchain, individuals can execute illegal cartel acts in a self-enforcing and non-judicial 

manner. Cartel members can then implement collective deviations without help from 

trusted intermediaries or any requirements on reputation or word-of-honor. We show that 

a first price auction is vulnerable to cartel threats even if the seller can hide bidders' prices 

because bidders take a countermeasure to hidden prices by using blockchain. 

Keywords: Blockchain, Smart Contract, Cartelization, Economic Governance, Non­

Judicial Mechanism, Implementation 

JEL Classification: D44, D82, D86, G20, L86 

* Department of Economics, University ofTokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan. 
E-mail: hitoshi@e.u-tokyo.ac.jp 
This study was financially supported by a grant-in-aid for scientific research (KAKENHI 25285059) 
from the Japan Society for the Promotion of Science (JSPS) and the Ministry of Education, Culture, 
Sports, Science, and Technology (MEXn, Japan, as well as by the Center of Advanced Research in 
Finance (CARF) at the University of Tokyo. I am grateful to Shunya Noda and the participants to the 
study sessions hosted by Auction and Market Design Forum (AMF, University of Tokyo) in January 
and February 2019 for their useful comments. All remaining errors are mine. 



public



user

escrow transactions

non-judicial



rank-order tournament

direct monitoring

n

n
i i Nt t R i N n

i i i

i i i N ii n

ii n
p R state 

space ii N ii n

p



i N i iu t

target function n
i i Nf f R

i i it f R budget 

balancing

i
i N

f

f

direct mechanism i i Nx x i jj N
x R x

i i im ix m R

i i N ii N
m m

x implement a target function f

x f

i N i i i im

i i i i i i i iE u x E u x m

i i i i i iE x E x m

iE i

n
i i Nk k R

i ik f i N

kx x

x m f m consensus m

x m k m

 A target function f   is implementable if and only if for every i N  , 

i i , and i im , 



i im i j
j N i

i i i i i iE f E f m

If f  is implementable, there exists nk R  such that for every k k , associated direct 

mechanism kx x  implements f . 
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complete information regarding the state
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 Assume minimal liability in that for every i N , 

i ik f . 

Under complete information regarding the state, the specified direct mechanism kx x  

is incentive compatible and implements f . 
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the blockchain carries out any implementable target function 

without legal procedures.
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With direct monitoring, action profile a  maximizes the employees� total 

surplus. 
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Then, specified strategy profile b   is a Bayesian Nash equilibrium in the first price 

auction associated with specified target function f . 
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In the same manner as in Proposition 4, assume 
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k
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. 

Then, specified strategy profile b d  is a Bayesian Nash equilibrium associated with 

specified target function f . 
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