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1. Title: The coevolution of financial and technological innovations
Authors: Lin William Cong, Po-Hsuan Hsu, John P. Walsh
Abstract: Financial and technological innovations are central drivers of economic growth, yet they are typically studied in isolation. This article develops an integrated perspective on financial and technological innovation coevolution, emphasizing the bidirectional feedback between financial systems and technological progress. Drawing on historical evidence and modern developments, we show how technological advances reshape financial intermediation, while financial innovations—through capital allocation, risk sharing, and market design—actively influence the direction and pace of technological changes. We take a broad historical perspective and highlight recurring mechanisms linking innovations in finance and technology, including complementarities in information processing, institutional dynamics, and feedback loops driven by data, platforms, and market structure. A key insight is that, in the current era, finance is no longer merely an enabler of technology but increasingly a driver of technological innovations itself. Moreover, we provide an overview of recent studies included in the special issue on “The Coevolution of Financial and Technological Innovations.” Finally, we discuss the challenges, opportunities, and policy implications for future research, as illustrated by these papers and for this interdisciplinary field in general.
2. Title: Social networks and technology adoption: Evidence from online banking
Authors: Qi Chen, Roberto M. Samaniego
Abstract: Demand provides an essential incentive for innovation, but how the demand for a new good or service develops is unclear. We ask whether social networks are a factor contributing to the development of the demand for innovations. Using the example of online banking, we find that online banking services spread from early-adopting counties to counties that are connected to them via social networks. The findings underline the importance of understanding how information about innovations generates the demand that encourages their diffusion - including the technological innovations that support financial innovation.
3. Title: Digital innovation as a bank risk mitigator: Empirical insights from Chinese commercial banks
Authors: Shengjing Yu, Xiaolan Zheng, Martin J. Liu
Abstract: The rapid spread of digital technologies has led traditional banks, long-standing pillars of the financial sector, to embrace digital innovation. This study investigates how digital innovation influences bank risk. We develop a new hand-collected index that captures five dimensions of digital innovation, namely volume, quality, agency, generativity, and convergence. Using a panel of 391 Chinese commercial banks from 2009 to 2018, we find that banks with higher levels of digital innovation tend to engage in less excessive risk-taking. This negative relationship is robust across multiple identification strategies, including difference-in-differences, instrumental variables, Heckman two-stage estimation, and change-on-change regressions, which address concerns of endogeneity. Two mechanisms explain this effect. First, digital innovation strengthens market discipline by improving bank transparency. Second, it enhances market power by improving loan quality and reducing information asymmetries between banks and borrowers. The bank stabilizing effect also varies across different dimensions and strategic goals of digital innovation. In addition, the risk-reducing effect is more pronounced for banks located in provinces with greater digital innovation by other financial service providers, for non–state-owned banks, for banks lacking national geographic reach, and for those in provinces with stronger legal enforcement or more developed credit markets. These findings highlight the strategic role of digital innovation in shaping bank risk and provide important implications for managers, regulators, and other stakeholders concerned with financial stability.
4. Title: The rise of platforms in regulated industries: Ownership, curation, and the asymmetric strategies of challenger versus incumbent banks
Authors: Pinar Ozcan, Dize Dinçkol, Markos Zachariadis
Abstract: How do platforms emerge in regulated, data-sensitive industries? Drawing on 82 interviews and archival data on UK retail banking from 2016 to 2024, we show that challenger banks build platforms easily but struggle to grow their user base, as data sensitivity and partial outsourcing of resource-intensive infrastructure create a self-reinforcing cycle of trust, resilience, and resource strain. Incumbents face the opposite problem: established user bases offer a network-effect advantage, yet legacy IT, compliance siloes, and cannibalization fears constrain ownership and curation. We show how platform-as-a-service providers emerge in response, but powerful incumbent buyers reverse the platform power asymmetry by forcing closed curation. We develop a theoretical framework with implications for other data-sensitive sectors such as healthcare and insurance.
5. Title: The financial implications of open innovation: Evidence from stock market reactions to public companies' open source software releases
Authors: Wei Yang
Abstract: Open source has become an increasingly important strategy in many technology-intensive industries, including the financial sector. Yet, because open source makes technology and knowledge available for free, it runs counter to well-established theories that emphasize the need for appropriability and knowledge control to profit from innovation, thereby creating challenges for assessing its financial implications. Against this backdrop, this study examines how financial investors react to public companies' open-source innovation. Drawing on the literatures on open source, technology ecosystems, and the interplay between financial markets and firm strategy, I propose that a company's open-source innovation release is associated with a positive stock-market reaction. I further propose that investors' positive reactions increase with the company's proprietary innovation, because proprietary innovation allows more value created from the open source innovation to be retained within the firm through appropriability regime, while enhancing the inimitability of the interdependent ecosystem enabled by open source. Moreover, the effect of proprietary innovation is stronger when the company incorporates pre-existing open-source modules into the technological architecture of the released technology. Those hypotheses are supported by the empirical analysis based on 2693 open-source software releases by 108 public firms from 2012 to 2020. Event-study analysis also reveals an average cumulative abnormal return of 0.37% associated with a company's release of open source innovation. In addition, exploratory evidence suggests that greater knowledge reliance on open-source contributors of the company dampens the effect of proprietary innovation on stock-market reactions, although identification challenges limit causal interpretation of this pattern. I conclude by discussing implications for understanding open source and the co-evolution of financial and technological innovation.
6. Title: How technological innovation shapes financial innovation: Substitution effects versus knowledge diffusion
Authors: Mark A. Chen, Shuting Sophia Hu, Joanna Wang, Qinxi Wu
Abstract: The innovation of new financial products, processes, and services is a key driver of economic development and technological progress. Yet, the issue of how new technology itself affects financial innovation activity is not well understood. We argue that, although new technologies can spur financial innovation via knowledge spillovers, they can also lead to the “crowding out” of financial innovation by increasing the relative profitability of competing investment opportunities. To test our hypotheses, we use time-series data during 2005–2019 on the occurrence of major waves of non-financial innovation and their impact on firms' financial patenting and the hiring of financial inventors. We find evidence of aggregate-level crowding-out in the earlier part of the sample: firms tend to shift from financial to non-financial patenting following the onset of an innovation wave. A likely driver of this substitution effect is a relative labor demand shift away from financial inventors and toward non-financial inventors. This demand shift appears to be stronger among firms with fewer financial or real constraints and those with better access to local inventor human capital. In more recent years, substitution effects have diminished, likely due to the increasing breadth and attractiveness of financial patenting. Overall, our results shed light on the economic trade-offs that drive financial innovation and suggest that the growing integration of finance with non-financial technology has increasingly blurred the lines between different innovation types.
7. Title: Does financial innovation lead to technological innovation? Evidence from foreign exchange derivatives
Authors: Sapnoti K. Eswar, Lora Dimitrova
Abstract: We investigate whether financial innovation, specifically the use of foreign exchange (FX) derivative products, spurs firms’ technological innovation, measured with patent-based metrics. Using a quasi-exogenous shock that reduces the cost of using FX derivatives and varying FX equity exposure of firms, we find that increased utilization of FX derivatives results in higher patent production. The primary mechanism driving this relationship is the reduction in financial constraints and enhanced risk management. The effect is especially pronounced for firms facing difficulties in raising equity capital. Our results indicate that the use of FX derivatives boosts innovative output by improving firms’ ability to raise equity capital, thereby increasing R&D investment, rather than by increasing risk-taking.
8. Title: Asset pledgeability and firm innovation
Authors: Huafeng (Jason) Chen, Xiaofei Pan, Meijun Qian, Yiping Wu, Qing Xia
Abstract: China is rapidly becoming a leading innovator, even as its financial system remains heavily debt based. We examine the effect of debt financing capacity on firm innovation by employing a shock in China that increases firms' asset pledgeability. We find that firms increase their innovation activities after the shock, and the increase is greater in regions with more effective enforcement and in firms with more tangible assets, even after using a matching firm analysis. After using three instrumental variables, we find that the increase in innovation is stronger in firms with higher market tangibility. We also find that firms with more tangible assets are associated with a higher level of bank loans after legal enactments, have higher R&D activities, engage in more mergers and acquisitions targeting high-tech firms, and hire more inventors.
9. Title: Optimal financing design for drug development firms
Authors: Richard T. Thakor, Andrew W. Lo
Abstract: We examine optimal financing design for R&D-intensive firms developing new drugs. When firms raise external financing using equity, they underinvest in R&D. But when the set of contracts is augmented to include more general (non-linear) payoff schemes, options combined with equity financing, this underinvestment is reduced. We then use a mechanism design approach and show that such non-linear schemes can attenuate R&D underinvestment by using a novel financing design that combines equity with put options to provide bilateral insurance to firms and investors. Investors insure firms against R&D failure and firms insure investors against high R&D payoffs not being realized. Interviews with industry experts indicate both the attractiveness and feasibility of the new financing design.
10. Title: Adverse effects of financial innovation on technological innovation: The case of commodity futures
Authors: Tong Zhou
Abstract: Commodity futures, a type of financial innovation that has been widely traded in the real sector since the 19th century, have long been deemed tools that improve risk management and enhance operational performance. In this paper, I unveil a dark side of commodity futures: they impede corporate technology innovation performance. Specifically, utilizing the staggered nature of commodity futures listings across industries and a comprehensive sample of Chinese manufacturers, I find that listings of commodity futures reduce innovation outputs, decrease R&D inputs, and weaken firms' exploratory nature of innovation. Further tests suggest that such dark side plays a role because commodity futures stimulate financial speculation, intensify competition via promoting product market information transparency, and induce corporate myopia.
11. Title: Gold or green finger? Government involvement in venture capital investments and target firms' green innovations
Authors: Michelle Xiaomin Fan, Kenneth G. Huang
Abstract: The potential problem of insufficient investments from private venture capital firms provides a strong rationale for government involvement. However, its role in driving green innovations—an important innovation that integrates environmental benefits to align with regulatory pressures—remains underexplored. Drawing upon Resource Dependency Theory and incorporating Bureaucrat Tournament Theory, our study examines how government involvement in venture capital investments affects target firms' production of green innovations. Using a plausibly exogenous, top-down policy on government guidance funds in China and employing a staggered difference-in-differences approach, we find that target firms funded exclusively by government-supported venture capital firms are associated with fewer green innovations than those supported exclusively by private venture capital firms. Furthermore, the effects are more pronounced when the target firms are funded by government-supported venture capital firms associated with higher-level government and located in regions with greater government intervention. This study sheds new light on the intricate interplay between financial and technological innovations, adding to the venture capital literature by examining the lens of government involvement and investments. It also yields important strategy and policy implications.
12. Title: Reprint of: The evolution of decentralized exchange: Risks, benefits, and oversight
Authors: Campbell R. Harvey, Joel Hasbrouck, Fahad Saleh
Abstract: A decentralized exchange, or DEX, is an application deployed on a blockchain that allows investors to exchange digital assets. We focus on the most prominent type of DEX, an Automated Market Maker (AMM), where at pricing terms are determined by a preset exchange rate formula. This technology has several unique features, including accessibility to all investors, transparency of pricing, and near simultaneity of execution and settlement. In particular, trading via a DEX is feasible for any asset tokenized on a blockchain. In turn, given that assets such as stocks and bonds could be easily tokenized, it is particularly important to understand the risks posed by DEXs. This paper examines both the benefits and risks for investors from DEXs, explores the role of private and public liquidity pools, and analyzes possible regulatory approaches.
13. Title: Tokenized stocks for trading and capital raising
Authors: Katya Malinova, Andreas Park
Abstract: This paper explores the tokenization of traditional financial assets, particularly equities, on public blockchains like Ethereum. We examine how tokenization can streamline complex financial market infrastructure, replacing fragmented intermediary networks and cumbersome reconciliation processes. Despite significant potential for operational efficiency and broader market accessibility, tokenizing complex securities poses distinct technological, economic, and regulatory challenges. A core issue is attributing beneficial ownership and associated investor rights on pseudonymous blockchain networks without compromising user privacy or usage of decentralized applications. We analyze current token standards, practical implementation pathways, and regulatory compliance mechanisms, highlighting unresolved issues such as managing ownership in a smart contract environment. Emphasizing permissionless blockchain features like self-custody, interoperability, and decentralized financial services, we discuss implications for financial market structures and regulatory frameworks. The paper identifies key considerations, proposes potential solutions such as opt-in ownership registries, and provides guidance for future regulatory and engineering research on effectively integrating tokenization into traditional financial markets.
14. Title: Arbitrary message passing across blockchains and implications for financial markets
Authors: Jiasun Li, Zhengxun Wu
Abstract: As an example of the coevolution of financial and technological innovations, the increasing sophistication of smart contract applications and the coexistence of multiple blockchains give rise to an arbitrary message passing (AMP) problem, that is, how to reliably transmit general information from one blockchain to another. To help the finance community better understand the technical essence of this emerging area and better appreciate its implications, this paper develops a unifying framework for AMP solutions, highlighting trade-offs in speed, security, and trustlessness in their designs. We apply our framework to explain the mechanisms of several representative AMP protocols currently being developed in practice, and discuss their respective security properties and performance along with the various design trade-offs we have identified. We also discuss the potential implications of AMPs for financial market innovations.
15. Title: Reprint of: Open-Source software activities and on-chain performance in decentralized applications
Authors: Jin Hu, Cong Ma, Daning Hu
Abstract: In recent years, innovations in financial technology, particularly decentralized applications (DApps), have increasingly relied on open-source software (OSS) models to support technological advancement and transparency. This study investigates the relationship between OSS activities and the on-chain performance of DApps. Using data from DAppRadar and GitHub, we focus on two key dimensions of OSS activities: development intensity and community interaction. We find that both dimensions are positively associated with subsequent user engagement and transaction volume. These findings underscore the importance of OSS activities in shaping user-centered DApp outcomes and offer practical insights for developers, users, and investors navigating the blockchain ecosystem. By shifting the analytical lens from traditional market-based metrics to behavioral indicators, this research provides a more nuanced understanding of DApp sustainability in open-source environments.
16. Title: Information sharing with blockchain
Authors: Christian Riis Flor, Stefan Hirth, Evgeny Lyandres, Alexander Schandlbauer
Abstract: We analyze benefits and limitations of information sharing among product market rivals via a smart-contract-enabled blockchain. Firms face uncertain demand but obtain informative signals that can be reported to a blockchain, which ensures immutable recording but does not guarantee truth-telling. Truthful reporting is incentivized by requiring firms to post collateral (“stake”), which is forfeited if the report is deemed untruthful ex-post. We derive (a) conditions under which truthful reporting arises in equilibrium and (b) the necessary amount of collateral that ensures truthful reporting, and examine their comparative statics with respect to ex-ante demand uncertainty, signal precision, and competitive interaction among firms. While the collateral is returned to firms whose production decision is consistent with their report, financially constrained firms may struggle to afford the required stake. Thus, they are potentially unable to join the blockchain. We investigate conditions under which it is beneficial for firms to partially subsidize their rivals’ collateral costs. Finally, we examine welfare implications of information sharing via blockchain, and we show that such information sharing is welfare improving.
17. Title: Collusion-proof decentralized autonomous organizations
Authors: Alexander Braun, Niklas Haeusle
Abstract: A first-order design task in blockchain-based decentralized autonomous organizations is to ensure that malicious actors are sanctioned. We show that, when voters act strategically and the system is insufficiently decentralized, payoff-matching bribes undermine the sanctioning of malicious actors under conventional governance. Our framework formalizes DAO voting mechanisms and lets us identify those that mitigate the problem. Stochastic voting decouples a tokenholder’s influence from the voting behavior of others. Thus, bribery-proofness can be restored in the presence of sufficiently centralized governance tokenholders. Alternatively, masked voting increases resilience against bribery. Our work contributes to the broader debate on the merits and pitfalls of decentralization and highlights the need to align governance mechanisms with the degree of decentralization in blockchain networks.
18. Title: Detecting crypto wash trades via machine learning
Authors: Brett Hemenway Falk, Gerry Tsoukalas, Niuniu Zhang
Abstract: Existing studies of crypto wash trading often rely on indirect statistical methods or leaked private data. We develop a machine learning framework that achieves trade-level detection using public on-chain data alone. In three major NFT marketplaces, on-chain filters flag 38% of trades and 60% of traded value as wash trades, with substantial variation across platforms. We engineer a set of trade-level features and train tree-based and deep learning models on these labels, achieving accurate transaction-level classification. The framework accommodates prior aggregate estimators as features, including the trade-size roundedness regression of Cong et al. (2023b). The methodology also applies to fungible-token trade data, as demonstrated on the Mt. Gox Bitcoin dataset. Together, these results provide a scalable basis for on-chain market surveillance.
