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		Abstract

		Smart contracts as automation existed before blockchain technology, but blockchains have been a key reason for their recent popularity and their emerging use in areas such as Decentralized Finance (DeFi). The key feature of blockchain-based smart contracts is that they guarantee execution if their conditions are met. Unlike traditional off-chain smart contracts where the parties may renege and compliance may require institutional enforcement, such as recourse to litigation and the courts, compliance in blockchain-based smart contracts is assured by the applicable protocols. In addition, smart contracts critically depend on digital inputs that inform them whether their triggering conditions have occurred, typically provided by connected sensors (such as ``IoT'') that supply certified signals to the blockchain. If there is a dispute, evidence from these sensors can be shown to a court or an arbitrator, making the corresponding states ``verifiable.'' The two technologies are thus intricately linked but have distinct functionality; in fact much of the purported value of employing smart contracts in the popular press upon closer examination comes from the associated use of connected sensors. 



We develop a model for blockchain-based smart contracts that distinguishes their impact from that of connected sensors. Smart contracts restrict the strategy space by allowing the contracting parties to commit not to hold-up each other; this typically increases the contracting region where trade occurs. Connected sensors expand the state space over which a contract can be specified by creating finer partitions of the verifiable states of nature. We show that when the cost of contract enforcement is low compared to the potential gains from trade, the ability of blockchain-based smart contracts to prevent reneging adds little value, as the contractual terms can be enforced at a low cost with alternative mechanisms. When the cost of contract enforcement is comparable to the potential gains from trade, there will be no trading without either smart contracts to reduce the enforcement cost, or connected sensors to increase the value generated at equilibrium. Finally, when the cost of contract enforcement is high compared to the potential gains from trade and the costs of technology implementation, trade will not take place without smart contracts. 
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