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Abstract

This paper studies how data interoperability — third-party direct access to
customers’ financial information — affects competition and welfare in the fi-
nance sector. Our model reveals a trade-off: while sharing customer data im-
proves competition in information intensive services like credit, it may increase
prices of data-generating services like payments. We show that targeted data-
sharing regimes (e.g., Open Banking) preserve the ability of banks to extract sur-
plus by shifting market power from credit to payment markets. Although some
firms benefit in aggregate from increased competition, others are left worse off
by changes in prices. Wider-reaching data-sharing initiatives (e.g., Open Fi-
nance) further level the playing field and diminish banks’ capacity to monetize
their data, reallocating surplus toward firms and alternative lenders. Our find-
ings underscore the need to account for cross-market spillovers when designing
policies that regulate access to financial data.
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1 Introduction

Information plays a key, yet ambiguous, role in financial services. On the one hand, in-
formation asymmetries between firms and investors limit firms’ capacity to access external
funding. On the other hand, exclusive access to a firm’s sensitive information allows for rent
extraction. In the modern economy, information is mainly stored in the form of data. The
conditions around production, access, and consumption of financial data are, therefore, key
to balance market failures, economic incentives, and competition.

In this paper, we study how the overall interaction between (i) incentives to produce
financial data and (ii) benefits from processing such data impact the funding capacity of
firms. In particular, we analyze how both supply and demand for financial services are af-
fected by different levels of information-sharing regimes. Key to our approach is the infor-
mation spillover between services that produce financial data and services that consume
it. For instance, lending - a data-driven financial service - benefits from accessing pay-
ment accounts - a data-producing financial service - as the latter improves the information-
intensive process of monitoring borrowers (Puri et al., 2017; Ghosh et al., 2021). If data is not
shared, spillovers between the two vertical services can only be captured by integration (e.g.,
a bank offering both credit and payment services). When data can be shared, alternative in-
vestors can access data produced by any data-producing service - not only their own - in
order to support their monitoring capacity. Different data sharing regimes can therefore di-
rectly impact how credit market surplus is generated and shared across firms and investors.

Around the world, public and private initiatives are emerging to lower information bar-
riers and to take full advantage of financial data. These so-called open data initiatives aim to
facilitate data exchange within and between industries. They have been particularly influ-
ential in the banking industry, commonly referred to as Open Banking (OB). 95 jurisdictions
around the world have current OB efforts at various stages of development, while 54 of these
also undertake effort towards implementing Open Finance (OF), that is, an expansion of data
sharing mandates to the rest of the financial ecosystem (CCAF, 2024). The primary goal be-

hind these initiatives is to enable financial clients to share their data with third parties to



promote competition and facilitate new business opportunities (e.g. FinTechs).!

Despite the appeal of open data, the design of a dominant solution across the produc-
tion and consumption of financial information is not straightforward, specially when incen-
tives to generate data stem from the gains of its exclusive use. Current data-sharing policies
primarily impose infrastructure and compliance costs on financial institutions while simul-
taneously aiming to increase competition against them, thereby eroding their revenues from
data-driven services. This dynamic risks disincentivising efforts to produce valuable finan-
cial data in the first place, ultimately undermining the very purpose of open data initia-
tives.2 As a result, the overall welfare effects of data sharing remain uncertain if information

spillovers are not properly accounted for. This paper seeks to address this ambiguity.

The model. We develop a general equilibrium setting with information spillovers to an-
alyze the economic impact of different data sharing regimes. The novelty of our approach
owes to an emphasis on the outcomes of data-interoperability - rather than data-portability.
3 Data interoperability unlocks new services that rely on synchronized access to data (e.g.,
monitoring of payment behavior) which are not economically feasible under discrete data
transfer settings (i.e., data portability). According to this distinction, we formulate our main
friction as a moral hazard problem driven by monitoring incentives. Whereas previous work
focused on adverse selection issues in the context of data-sharing for screening (Parlour
et al., 2022; He et al., 2023; Babina et al., 2024) - and to the best of our knowledge - this
model is the first to treat the interoperability dimension of financial data sharing.

For sake of clarity, our presentation consists of (i) a payment services market where data

1Eor instance, Babina et al. (2024) shows that adoption of OB increases venture capital investment in Fin-
Tech start-ups across a wide range of services such as financial advice applications, credit, payments, and
regtech.

2A 2023 industry survey across OECD countries reports that Open Banking challenges banks’ incentives to
engage in the costly task of processing and storing data (OECD, 2023b). A recent joint statement by Euro-
pean financial industry associations argues that the costliness of the policy may divert resources away from
innovation, reducing the EU’s long-term competitiveness in the financial sector (EBF, 2024). Similar concerns,
among others, were echoed by the French government, reportedly leading to the postponement of FiDA, the
upcoming EU regulation for Open Finance (Faggionato and Pollet, 2025).

3Data interoperability refers to a synchronized data sharing protocol where live data can be retrieved, pro-
cessed and operated continuously by any authorized third party. In contrast, data portability refers to the
capacity for clients to share their historical data with third parties. While historical data may be sufficient for
screening (e.g., loan applicants), monitoring requires continuous supervision of activity. Therefore, third-party
access to monitoring hinges on data interoperability rather than data-portability.



is produced and (ii) a market for business loans where payment data can be used for loan
monitoring. However, the analysis holds significance for other applications where similar
information spillovers prevail. Such an example could be found in the context of sensory
data (e.g., health) and insurance schemes.

The financial system in our model revolves around two markets: payments and credit.
Each market consists of two competing entities. In both markets, an integrated financial
institution is present, henceforth the bank. In each separate market, the bank faces a spe-
cialized non-bank competitor — a payment and a credit institution, that operate exclusively
within their respective business lines. Firms are endowed with heterogeneous equities and
identical investment projects for which external funding is required. Firms are subject to
moral hazard a la Holmstrom and Tirole (1997) which creates financing frictions in the form
of credit rationing. In order to limit moral hazard, investors can supervise a firm’s effort
by monitoring its transaction data, which is collected and stored by the firm’s payment
provider. Payment providers offer a uniform price for their services.

This minimal setting allows us to explicitly address the tensions between the data-producing
and data consumption as a function of market structure and data-sharing regimes. For ease
of presentation, we will refer to the non-bank competitor in the payment market as the Fin-
Tech payment provider and the non-bank competitor in the credit market as the FinTech

creditor/lender.

Data-sharing regimes. While a bank can always monitor its own payment clients using
internal data, this is not necessarily true of other configurations. The data regime in place
determines which investor can access which data source. In turn, the nature of the regime
shapes the general equilibrium outcomes.

In line with current developments worldwide, we distinguish between three data-sharing
regimes. The first is no data sharing where data can only be accessed by the original pro-
ducer, that is, the bank. The second regime emulates OB initiatives and requires banks ex-
clusively to share their data with other creditors. In this case, firms that use the bank’s pay-
ment service can give the FinTech lender access to their payment information while those

that use FinTech payments cannot do so. The third regime we consider applies to a wider
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scope of data producers in the spirit of OF In this case, firms can share payment information
with all creditors regardless of their payment choice.

Finally, we consider a last setting in which the bank competes in the payment market
with a public payment provider that allows data sharing, similar to the government issuing
a Central Bank Digital Currency (CBDC).* This setting allows us to study the interaction be-
tween two important policy initiatives, i.e. Open Data and CBDC, and offer design guidance

in their interrelated implementations.

Main findings. Our main results rest on two opposing effects of data interoperability: while
(i) it makes the credit market more competitive, (ii) it also increases the prices of payment
services. The intuition is as follows. When data cannot be shared, firms constrained by
moral hazard can only access financing if they are payment clients of the bank, as the bank
is always capable of monitoring its own clients. Data-sharing allows the FinTech lender to
compete for these firms. By increasing competition in the credit market, data-sharing al-
locates weakly more surplus toward the firms that receive credit. However, this first-order
effect originates externalities on the payment market. Under OB, the increase in the loan
surplus of the bank’s payment clients increases the overall demand for the bank’s payment
services. At the same time, the loss of information rent in the credit market reduces incen-
tives for the bank to subsidize payment services, thus reducing its supply. Together, both
effects lead to a more expensive payment service. Under Open Finance, if the value of pay-
ment data is sufficiently large, the price of payment services increases for both the FinTech
payment service and the bank.

The population of firms is therefore differentially affected by the opposing effects of
data-sharing. The two main types of beneficiaries are the firms that increase their credit
surplus and the ones that would otherwise not obtain funding. The former set is composed
of firms who benefit more from monitoring than they lose out from the increase in payment

price. The latter results from the fact that data sharing addresses an inefficiency resulting

4As of March 2024, 134 countries, representing 98% of the global GDP, are exploring CBDC. There are 36
ongoing pilots including the EU, Brazil, Russia, India, China and South Africa. 19 of the G20 countries are now
in the advanced stages of CBDC development (For an up-to-date reporting, see the CBDC tracker by Atlantic
Council).



from the pricing constraints of the bank. The intuition is as follows. In the no-data shar-
ing equilibrium, some firms are credit rationed while the bank can generate positive overall
surplus by serving them. These firms would benefit from monitoring but still chose the alter-
native payment option making them ineligible for external funding. This happens because
the bank cannot credibly commit to share surplus with such firms. In order to do so, the
bank would have to offer them either reduced loan rates in the credit market or a reduced
price for its payment service. However, the bank can do neither. The former is infeasible
because a monopolist bank cannot credibly commit to charge favorable rates to its borrow-
ers ex-post. The latter is infeasible due to the uniform pricing constraint on the payment
market. Given these constraints, some firms remain credit rationed despite their potential
to generate positive economic surplus. When a data-sharing regime comes into place, these
firms are offered competitive credit rates, eliminating the bank’s commitment problem and
increasing demand for the bank’s payment service. As a result, data sharing generates addi-
tional surplus by enabling more projects to be implemented.

While the overall net benefit for firms may dominate in general, the price effect of data-
sharing on the payment market can be so large as to counteract the gains from competition
in the credit market and result in a net negative outcome for firms. In particular, firms that
do not benefit from monitoring (i.e., highly constrained firms that would always be rationed
and capital rich firms that do not need monitoring to access credit) are hurt when the only
effect on them is the increase in the price of payments. Under OB, there is an additional
set of firms that is worse of. These are firms which do not get funded in the presence of
the data-sharing regime. They are characterized by two conditions: (i) in absence of data-
sharing, they obtain a large share of the credit surplus and (ii) they have a low valuation of
the bank’s payment service. As such, these firms are particularly sensitive to an increase of
the bank’s payment service price. Under OB, the bank recoups the credit surplus that is lost
by increasing the price of its payment service. As a result, these firms prefer the FinTech
payment option and their projects are rationed under OB.

Regarding the effects of introducing data-sharing for the bank, we find that growth in

revenues from increasing payment prices may be larger than the profitlosses from increased



competition in credits. As such, banks may stand to gain from data sharing overall, even
when it reduces revenues from credit provisioning, in particular. Our results also suggest
that the FinTech payment provider would remain unaffected by OB whereas it would strictly
benefits from OF

When comparing OB and OF outcomes, we find that OF leaves banks worse off than the
OB regime while both firms and the FinTech payment provider become strictly better off
under OE The intuition is that, under OB, banks benefit from being the exclusive gateway to
data-driven services by (partially) transferring their rent extraction capacities from credit to
payments. This mechanism is however muted when OF applies.® As a result, banks strictly
prefer OB over OF while firms and Fintech payments strictly prefer OF over OB.

Our final finding relates to the interaction between data-sharing mandates and the pro-
vision of a public payment service (e.g., CBDC) that would allow data sharing. We find that,
in the presence of such an interoperable CBDC, banks strictly benefit from data-sharing.
Such an outcome, however, results in a reduction of aggregate firm surplus despite improv-
ing overall welfare. These findings indicate that certain CBDC design choices may not only
render data-sharing mandates obsolete - as the banks themselves would voluntarily engage
in data sharing - but also render such practices undesirable from a social perspective.

Taken together, our results underscore the importance of accounting for cross-market
spillovers in evaluating the overall effect of information sharing policies. They also high-
light the importance of accounting for the interaction between policies that target the same
markets in evaluating their broader welfare impact.

Related literature. Our paper contributes to several strands of the literature. First is the
role of information production and sharing in credit. Previous works have studied informa-
tion acquisition through relationship lending in which banks have incentives to subsidize
activities that produce information on borrowers for establishing informational barriers to
entry (Dell’Ariccia et al. (1999), Dell’Ariccia (2001)) and facilitating future rent extraction.
The latter has first been demonstrated by Sharpe (1990) in the form of subsidized loans to

new borrowers and then by Hauswald and Marquez (2006) in the context of the investment

STechnically, this mechanism is possible as transaction costs still leave room for some rent extraction. It is
however much smaller when the benefits of the two payment services become identical.



choice of banks in screening technology. These analyses further indicate that subsidiza-
tion of information production results in inefficiencies, either by improving credit access to
high-risk borrowers or by leading to overinvestment in screening technologies from a so-
cial welfare perspective. By contrast, our results rest on information acquired from payment
services where a different source of inefficiency applies: the uniform pricing constraint on
the payments market. Accordingly, we find that banks benefit from subsidizing payment
accounts among firms in need of monitoring for financing. However, as banks set a single
price for all payment accounts, this results in over-subsidization of certain firms and under-
subsidization of others where the latter results in credit rationing for projects with positive
NPV®

Other works also studied how competition in the credit market affects banks’ incentives
to subsidize information producing activities (e.g., Petersen and Rajan (1995) and Marquez
(2002)). In contrast with these learning by lending frameworks, our modelling of informa-
tion spillovers from payments to lending reveals an additional effect of competition driven
by data-sharing, i.e. enhancing demand for payment services by allowing banks to commit
to not exploit their access to data for rent extraction in the credit market.”

Arelated literature analyses the incentives for banks to share information acquired about
their customers with other competitors. In a landmark paper, Padilla and Pagano (1997)
show that information sharing among banks benefits them by disciplining borrowers to ex-

ert high effort on projects. More recently, Castiglionesi et al. (2019) show that information

6A similar distortive impact of uniform pricing is displayed in Bouvard et al. (2022) where an e-commerce
platform extends financing to its merchants alongside a traditional bank. Merchants with insufficient collat-
eral are credit rationed in the traditional banking system whereas the platform is able to align incentives by
offering cheap loans to these merchants and compensating for it by increasing the fee of the platform service.
The uniform fee hike however applies to all merchants and forces some marginal high collateral merchants to
switch from unmonitored bank loans to monitored platform loans, creating inefficiencies.

"This observation also connects our study to the industrial organization literature on sequential bundling
and second-sourcing. This literature demonstrates that when a manufacturer has exclusive control over the
supply of a main component (e.g. a car) and the aftermarket goods (e.g. spare parts of a car) a dynamic
consistency problem arises. Consumers anticipate being locked in by the manufacturer and experiencing
price gouging in the aftermarket. The manufacturer would benefit from being able to commit not to do so,
but it cannot make such a commitment credibly. This anticipation reduces consumers’ willingness to pay for
the main component. In this case, the manufacturer may in fact benefit from inducing competition in the
aftermarket, i.e. enabling second-sourcing, in order to credibly commit to an aftermarket with reasonable
prices (Farrell and Gallini, 1988), high service quality (Shepard, 1987) or better product variety (Kende, 1998).
Our analysis illustrates that credit market competition induced by OB can serve as a ‘second-sourcing’ strategy
and benefit banks overall.



sharing also helps maintain asset market liquidity by mitigating adverse selection in sec-
ondary markets for loans. Closer to our application are credit market models with infor-
mation frictions and switching costs such as Bouckaert and Degryse (2004) and Gehrig and
Stenbacka (2007). Both models show that information sharing may benefit banks by elim-
inating the ex-post lock-in, thereby softening competition for new borrowers. Particularly,
Bouckaert and Degryse (2004) show that a bank may prefer sharing information without
reciprocity. This last result echoes insights from our model showing that banks are better
off under an OB regime - where they remain sole producers of borrower-based information
- rather than an OF regime. Most recently, Brunnermeier and Payne (2024) examine infor-
mation sharing incentives of banks and platforms when the two competes in lending and
the latter provides the only medium for trade. They conclude that, unlike banks, platforms
are strictly in favor of information sharing as it indirectly improves the trade volume on the
platform by supporting credit expansion. Their analysis suggests that platform lobbying is
likely to be an important driver of policies promoting more information sharing between
the financial sector and platforms.

The information spillover we model leverages a longstanding literature documenting
the informative value of payment data in assessing and managing credit risk. The checking
account hypothesis (Nakamura et al., 1992) - with origins dating back to Black (1975) and
Fama (1985) - argues that borrowers’ checking accounts contain valuable information that
can be leveraged for improved screening and monitoring. Recent empirical studies support
this hypothesis by demonstrating the predictive power of borrowers’ credit line usage, limit
violations, and cash inflows on default risk (Norden and Weber, 2010), the value of access
to high frequency transaction data in assessing loan collateral value (Mester et al., 2007)
and of historical transaction data in providing a baseline for a more accurate evaluation of
borrowers’ current financial standing (Puri et al., 2017). Lastly, Ghosh et al. (2021) provides
empirical evidence of a reinforcing loop between transaction data and lending quality for
Indian commercial loans.

The core of our analysis ultimately belongs to the more recent and growing literature

studying the impact of data-sharing policies in banking and finance. Through a cross-country



analysis, Babina et al. (2024) present early empirical evidence that Open Banking promotes
FinTech entry and improves access to financial services for both consumers and SMEs. As-
suming that FinTechs have access to superior screening technology, He et al. (2023) theo-
retically show that OB may overpower FinTech to the point of deteriorating market com-
petitiveness. In a discrete choice model with firm entry, Babina et al. (2024) show that OB
unambiguously increases competition and innovative entry, while it may end up hurting
risky or privacy-concerned borrowers. Both He et al. (2023) and Babina et al. (2024) ulti-
mately argue that in the presence of privacy-conscious borrowers and adverse selection, the
signaling effects of opting out of OB distorts market dynamics and reduces total economic
surplus.?

In contrast to OB studies, Parlour et al. (2022) focus on the exchange of data from Fin-
Techs to banks. Also, considering an adverse selection scenario in a credit model, the au-
thors study the impact of a monopoly bank’s loss of information due to the entry of FinTech
payment services. They show that allowing FinTechs to sell payment data back to the bank
dominates a customer-centric voluntary data sharing regime for two reasons: revenues from
data sales help subsidise FinTech payment services while voluntary data sharing is subject
to unravelling.’

Overall, these works have studied the adverse welfare effects stemming from data-sharing
primarily due to concerns over signaling, unravelling and privacy. In contrast, our results
abstract from such frictions and focus on another channel through which welfare may be af-
fected: the interaction between data producing activities and the consumption of such data

in financial services. Our results show that data-sharing regimes affect both the demand and

80ther noteworthy studies on data sharing in banking have showcased additional channels of interaction
between the governance of financial data and consumer welfare. Goldstein et al. (2022) shows that, in a frame-
work where maturity transformation leads to a feedback loop between bank financial cost and bank invest-
ment, adopting OB may lead to inefficient resource allocation, although improving borrower welfare. Ahnert
etal. (2022) studies the joint choice of payment methods and distribution channels by merchants where online
distribution generates higher sales but requires using digital payments that leave a trail of information that can
be used by the bank to extract rent from the merchants during lending. They find that a digital payment means
that allow for user control over data sharing improves welfare by enabling sellers to get the best of both worlds.

9Brunnermeier and Payne (2023) present another - yet less related - rationale for why empowering platform
users over the control of their data may not be optimal in a contested market setting. They illustrate that plat-
forms with their own currency/ledger can expand uncollaterized lending by contracting upon sellers’” future
stream of revenue by means of smart contracts. When given the opportunity, sellers that migrate to a new
platform choose not to bring this contract with them to the new platform in order to default more easily. This,
in turn, destroys the incumbent platform’s incentives for supplying uncollaterized loans in the first place.



supply of data production services (i.e., payments). Under our moral hazard framework, our
results therefore suggest that data-sharing policies may deteriorate consumer welfare even
when their first order effects are weakly positive and unraveling is absent.!°

The remainder of the paper is organized as follows. Section 2 presents further insti-
tutional background on open data initiatives around the world. Section 3 introduces the
model. Section 4 studies a benchmark setting with no data interoperability. Section 5 stud-
ies the effect of introducing different data regimes on the economy and section 6 studies the

interaction between data sharing initiatives and the provision of an interoperable public

payment provider. Section 7 concludes.

2 Institutional background

The Open Banking movement was pioneered by the UK in 2017 with a mandate by the
Competition and Markets Authority (CMA) which initially applied to the nine largest UK
banks. This initiative was soon followed by other early adopters such as Australia, Hong
Kong and the EU, and since then, spread across the world including emerging economies
such as Brazil, Nigeria and Thailand. The most commonly cited objective for adopting OB
is to enhance competition within the financial services industry, alongside secondary ob-
jectives such as fostering innovation, promoting digital and financial inclusion (most no-
tably in emerging countries) and enhancing consumer protection (CCAF, 2024; Babina et al.,
2024) ', OB lowers informational barriers to entry into markets for financial services, cre-

ating new business opportunities for FinTechs '2. For consumers, it implies an improved

10[n a generic framework, Kriamer et al. (2021) also study data policies in the presence of cross-market infor-
mation spillovers. They examine a model where an integrated firm provides both data-producing and data-
consuming services, and competes with a specialized firm in the latter. They find that the welfare maximizing
data policy involves complete data-sharing but no data-siloing. In contrast to our framework, both firms’ in-
novation incentives play a key role in their analysis.

For instance, India, where a significant share of the population is still unbanked, prioritizes the financial
inclusion aspect of OB whereas the UK’s priority is to tackle adverse effects of market concentration in its
banking sector.

127 cross-country analysis by Babina et al. (2024) shows that adoption of OB increases venture capital in-
vestment in FinTech start-ups across a wide range of services such as financial advice applications, credit,
payments and regtech.

10



customer experience 13 higher security standards, lower prices and financial inclusion 14

From a regulatory standpoint, it has the potential to improve efficiency of supervision and
compliance by complementing regtech and suptech (World Bank, 2022). Other expected
benefits of OB include stimulating economic growth by supporting SMEs’ access to a wider
range of financial services alizing the informal economy, strengthening financial sovereignty
by reducing reliance on international card schemes and enhancing market integrity (CCAF,
2024).

Countries with different regulatory capacities, market dynamics, and digital infrastruc-
tures show considerable variation in their motivations for adopting OB as well as their de-
sign choices in policy implementation. A key policy design decision is whether to adopt a
regulation-led approach or a market-driven one. The former is naturally more effective in
leveling the playing field in data sharing, however it imposes a disproportionate compliance
burden on smaller players. This approach requires a robust legal, institutional and technical
capacity (Plaitakis and Staschen, 2020) and is more often favored by countries where a few
incumbent financial entities control access to data (OECD, 2023a). A market-led approach,
on the other hand, is likely to be favored in the absence of such capacity or when the desired
policy direction already aligns strongly with commercial incentives (Plaitakis and Staschen,
2020). According to CCAF (2024), around two thirds of the jurisdictions with OB efforts -
with an overwhelming presence in Europe, Central Asia, the Middle East and North Africa
- currently opt for a regulation-led approach while the remaining one third - more present
in Sub-Saharan Africa and Asia Pacific regions - adopts for a market driven one. That being
said, OB strategies around the world are still actively in the making. Accordingly, 18 jurisdic-
tions where OB first developed by market efforts are currently in a gradual transition towards
regulatory frameworks, two notable examples being the U.S and New Zealand.

Another important design choice for OB is whether to ensure technical standardiza-

tion. On one hand, enforcing technical standards on businesses goes against the princi-

13Babina et al. (2024) notes financial advice, credit, identity verification, savings, accounting, automatic
overdraft borrowing, and financial product suggestions among the emerging use cases of OB.

14Babina et al. (2024) also show that using OB for financial management purposes is associated with greater
financial knowledge among consumers while using it for loan seeking is associated with greater access to credit
products.
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ple of technology neutrality adopted by most countries (OECD, 2023b). Moreover, it brings
along additional challenges for efficient regulation and supervision, and raises barriers to
adoption for smaller data holders by raising integration costs (EU Commission, 2022). On
the other hand, harmonization of API standards facilitates system interoperability and low-
ers barriers to entry for smaller TPPs that lack the resources to adapt to multiple systems
(OECD, 2023a,b). Standardization may also improve the robustness and convenience of
customer experience and help build trust, which in turn may accelerate innovation and Fin-
Tech entry (FCA, 2021) '°. Countries demonstrate considerable variation in their approach
to standardization. While a big majority of the countries with a regulation led approach opt
simultaneously for mandatory data sharing and establishment of technical standards, there
also exist cases, albeit less common, that adopt only one of these design principles but not
the other. For instance, several countries in the Asia Pacific regions prioritize establishing
clear technical standards without necessarily imposing a mandate for data sharing. On the
opposite end, the EU, while mandating data sharing for certain financial entities, did not set
any technical standards until recently. Notably, the EU is preparing to change this approach
with the upcoming PSD3 directive and issue technical standards in order to drive adoption
and inclusion 6.

Another policy design aspect, often referred to as ‘data reciprocity’, concerns whether
all entities that benefit from data sharing are in turn obliged to share their data as well.
OECD (2023a) suggests that data reciprocity, especially across different sectors, can be in-
strumental in incentivizing data-holders to undertake costly API development and level-
ing the playing field among different players. Banking industry raises concerns regard-
ing the unfair competition effect of asymmetric information sharing, especially by over-
empowering BigTech that already hold exclusive access to large amounts of user data (Fag-
gionato and Pollet, 2025). Regardless, currently only a minority of jurisdictions, e.g. Brasil,
Germany and Turkiye, enforce data reciprocity and a few more, Canada and Chile, are plan-

ning to move in that direction. However, an overwhelming majority of data sharing man-

15Babina et al. (2024) shows that higher levels of consumer trust towards FinTech services is associated with
higher venture capital investment in the FinTech industry post-OB adoption.
16See https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3543fordetails.
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https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3543 for details.

dates around the globe still apply exclusively to ’Account Information Service Providers’
which constitute mostly of banks (OECD, 2023b; Babina et al., 2024).

Receiving financial compensation in return of sharing data is considered another strong
incentive for banks to develop high quality APIs (OECD, 2023a). Yet, another equally impor-
tant policy objective is not to deprive SMEs from access to data due to financial limitations
and protect TPPs in general from anti-competitive behaviours. Data-sharing frameworks
around the world demonstrate great diversity. A third of OECD countries allow charging
TPPs for data access (e.g. US, Japan) while another third mandates free data sharing (e.g.
Chile) and the remaining third adopts hybrid approaches (OECD, 2023b). Notably, the EU -
which initially prescribed data sharing without financial compensation - is planning to al-
low banks to charge TPPs for access to data with its upcoming regulatory update. This new
framework is to follow a principle of proportionality such that the compensation required

from SMEs will be capped at cost to ensure inclusivity (EU Commission, 2022).

3 Model setup

Our economy consists of a unit mass of firms with financial constraints and a financial sys-
tem that provides two services: payment accounts and credit. The financial system includes
a ‘universal’ bank that offers both services under one roof, as well as specialized non-bank
entities — a FinTech payment provider and a FinTech lender — that operate exclusively within

their respective business lines.

Firms. Firms have access to an identical, indivisible project that requires one unit of fund-
ing. Each firm is endowed with heterogeneous equity, k € [0, 1], distributed according to
F (k). Consequently, all firms require external funding to implement their projects. Projects
yield a gross return of ¢ > 1 if they succeed and zero if they fail. Following Holmstrom and
Tirole (1997), firms are subject to moral hazard: the probability of success depends on the
effort exerted by the firm, which is not contractible. Let s; € {0,1} denote whether firm i
shirks (i.e., exerts low effort) or not. If a firm exerts high effort (s; = 0), the probability of

project success is p g, whereas with low effort (s; = 1), the probability is p; where p; < pp.
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Shirking provides firms with private benefits b,,, the size of which depends on the lender’s
monitoring decision, denoted by m € {0,1}. When the project is monitored, m = 1, the pri-

vate benefits are lower: by < by.

Payment providers. Prior to seeking credit, each firm chooses a payment provider. Let
0 € {b,ft} denote the chosen provider where b is the bank and ft is the FinTech. The total
surplus a firm derives from using a payment service has two components. The first is a
homogeneous component, u > 0, which is identical and positive for all digital payment op-
tions. The second is a heterogeneous taste component, given by 7 - x;, where 7 is a Hotelling
parameter and x; is the “distance” between firm i and its selected payment provider. This
distance captures private tastes and preferences, including convenience benefits associated
with one provider over another. We assume the firm’s location y; is uniformly distributed
over the unit interval [0, 1], and is independent of its capital k. The two payment providers
are located at the opposite ends of the interval, with the bank located at y = 0 and the Fin-
Techaty=1.

All digital payment services have an identical marginal cost ¢ to offer, meaning we do
not consider technological differences between banks and FinTech providers other than the
dimension of data interoperability. This way we can cleanly isolate the potential impact of
various data sharing regimes on prices and surplus. The prices of payment services offered

by the bank and the FinTech will be denoted by p;, and pg, respectively.

Lenders. Investors—the bank and the FinTech lender — have deep pockets and offer iden-
tical loan products. For each firm, they simultaneously decide whether to offer a loan, and
if they do, at what interest rate r;, as well as whether to monitor the firm (m; € {0, 1}), where
m; = 1 indicates monitoring and m; = 0 no monitoring. Monitoring reduces private bene-
fits from shirking and thus reduces incentives to exert low effort. However, it requires access
to firms’ transaction data, and incurs a monitoring cost of M per loan. With this setup we
naturally capture the incremental informational value of having access to a firm’'s payment
transactions. The extent to which various lenders can access such data depends on the pre-

vailing data interoperability regime (detailed below).
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We assume that a project generates positive expected return if and only if the firm does
not shirk. Let v = py60 — 1 — M denote the net expected return from a monitored project. We

impose:

Assumptionl. v>0>prp—1.

Data interoperability regimes In this section, we discuss how data interoperability poli-
cies determine the capacity of various investors to access a firm’s payment data for monitor-

ing purposes. We study three data-sharing regimes:

* No data interoperability: In this scenario, a lender can access transaction data only if
it is also the payment service provider. That is, only the bank can monitor borrowers,

and only those borrowers who also have an account with the bank.

* Open Banking: Under this regime, data interoperability is enabled between the bank’s
payment data and the monitoring technology of all investors (i.e., the bank and the
FinTech lender) at no cost. However, data collected by the FinTech payment provider,

which is not subject to this regulation, cannot be accessed by any of the lenders.

* Open Finance: Under this regime, data interoperability is enabled between all data
generating and consuming services at no cost. Consequently, both types of lenders

can monitor all firms that utilize a digital payment service.

Timing. The key interaction we focus on is how a firm'’s choice of payment service provider
affects the subsequent monitoring capacity of its lender, and in turn, influences the firm’s
funding conditions. We capture this dynamic with the two-period game summarized in Fig-
ure ?2. In period 1, firms choose a digital payment provider — either the bank or the FinTech.
This covers data generation, which, together with the data-sharing regime in place, deter-
mines which lenders will have access to the firm’s transaction data for monitoring purposes.

Period 2 covers data consumption for investment decisions. Each firm requires exter-
nal funding and approaches both lenders (the bank and the FinTech), who simultaneously

offer a loan rate (or reject the applicant) and jointly decide whether to deploy their costly
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Period 1: payment market Period 2: credit market

* Payment providers set prices ¢ Firms seek loan from both lenders.
for the payment accounts.

¢ Lenders decide (i) whether to lend,
¢ Firms choose one of the (ii) at what interest rate, and (iii)
available providers. whether to monitor.

¢ Firms choose the loan offer; de-
cide on effort. Payments are settled.

Figure 1: Timeline

monitoring technology to mitigate the moral hazard problem - provided they have access
to the firm’'s payment flows. The equilibrium concept is perfect Bayesian Nash; all players
are rational and fully anticipate the equilibrium in the second period when making their

first-period choices.

4 Information spillovers without data interoperability

We begin by analyzing prices and profits in an environment without data interoperabil-
ity. This analysis constitutes our first contribution to the literature: we rigorously establish
the interaction between data-producing (payment) and data-driven (lending) services and
demonstrate how prices one one market depend on the surplus allocation on the other. Re-
call that in this setting, transaction data is generated and accessed exclusively by the bank.
Hence, monitoring is only feasible for loans extended by the bank to its own payment clients.
We solve the model using backward induction, starting from the credit market equilibrium

in the second stage and then analyzing the payment market in the first stage.

4.1 Credit market

Our analysis of the credit market builds on Holmstrom and Tirole (1997). Given Assumption

1, a bank will never finance a project unless the firm can credibly commit to not shirking.

This leads to the firms’ incentive compatibility (IC) constraint:!”

17For brevity, we suppress the firm subscript i.
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pLp—A-k)r)+(bo—m-Ab)—k=zpylp-1-k)r)—k (1)

where Ab = by — b;. Rearranging (1) defines the maximum gross loan interest rate a bank
can charge a firm with equity k, while still preventing shirking, conditional on its monitoring

decision m:

r< r,ﬁlc(k):: 1 ((p— bO_m'Ab)

1-k Ap
where Ap = py — pr. Notice that since monitoring reduces private benefits from shirking, it
enables banks to charge higher loan rates without inducing shirking.

Next, firms’ individual rationality (IR) constraint dictates that they must achieve a non-
negative expected profits. Given that a firm can be funded only if it does not shirk, we con-

sider the IR constraint in the no-shirking case:
oup—1-kr)—k=0 )
Rearranging (2) yields the maximum acceptable interest rate for a firm with equity k:

o)
rsr (k).—l_k ¢ on

Notice that /% (k) increases with the firm’s equity k because smaller loan size decreases the
effect of the interest rate on the firm’s expected profits from borrowing. Define 7, (k) :=
mi n{r,ﬁf(k), r'R(k)} as the binding upper threshold of interest rates for a firm with equity k
conditional on the bank’s monitoring decision m. Furthermore, let k be the value of k which

solves r{€(k) = r'®(k). We have
pub1

k= .
Ap

3)

For k < k the IC constraint is binding, whereas the IR constraint is binding otherwise.
Lenders can condition the interest rate on the loan size (equivalently, firm equity), thus

offering every firm an interest rate r (k). The lender’s profit from lending to a firm with equity
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k at an interest rate r (k) given monitoring decision m is:18

mo(r(k),m)=pgQ-krk)-Q1-k)-m-M

The lender’s must obtain nonnegative profit (individual rationality), which implies a mini-

mum interest rate, denoted by r . (k):

1 -M
rzr,(k):=— m

b 4
par (A-KpnH @

The bank, for its own payment clients, jointly decides whether to monitor the firm and the
interest rate to charge. Notice that, ceteris paribus, it is costlier to borrow with monitor-
ing than without monitoring, that is, r,(k) < r, (k). Furthermore, r, (k) increases with firm
equity as a result of the implicit economies of scale in monitoring. We can formulate the

lenders’ problem for 0 € {b, f#} as follows:

nrl%xng(r(k),m) =pg-A-k)-rtk)-(1-k)—-m-M

subjectto 1, (k) <1 <y(k) 5)

m=0if0 # b.

The first constraint ensures participation with high effort by the firm and participation of
the lender, and the second constrain states the FinTech lender’s inability to monitor.
Next, we analyze equilibrium interest rates achieved by clients of the FinTech payment

provider and the bank, respectively.

FinTech payment clients. The bank and the FinTech lender compete for clients of the Fin-
Tech payment provider from a symmetric information position: neither can observe the
payment flows, so monitoring is not possible (m = 0). Bertrand-competition pushes inter-
est rates down to the zero-profit condition (equation (4)), that is, r, = piH, and firms extract
all project surplus.

Under these conditions, some firms are rationed: lending breaks down for r, > 7 (k),

18Recall that monitoring is not possible (m = 0) for outside lenders (6 = f7).
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that is, when the bank cannot offer low enough rates to maintain the no-shirking condition.
As 7y (k) is monotone in k, lending breaks down above the threshold k, defined implicitly by

ry = Fo(k). This threshold is:

T pHbo
k=1- +
pup Ap

(6)

Only firms with equity more than k have enough skin in the game to avoid moral hazard.
Firms with lower equity are rationed as there is no interest rate that would both prevent

shirking absent monitoring and yield a nonnegative profit for the lender.

Bank payment clients. While both creditors can offer unmonitored loans to firms with
payments from the bank, only the bank can offer loans with monitoring. Firms with high
enough equity (k > k) prefer unmonitored loans as it is cheaper than monitored loans. Such
loans will be priced at r, due to the Bertrand competition between creditors.

For monitored loans, we derive a lower bound on firm equity. Note that projects cannot
be funded if r, (k) > 71 (k), thatis, when the lender’s break-even rate with monitoring exceeds
the maximum incentive-compatible rate of the firm. Let us define k as the value of k which

solves r, (k) = ry (k). This is:

pub

k=1+M- +
k pup Ap

()

Firms with equity less than k cannot be funded even with monitoring. These firms have
such strong incentives to shirk that the bank would have to reduce its interest rate below the
zero-profit condition to overcome firm moral hazard. Firms with medium level of equity, i.e.,
k < k < k, effectively face a monopolistic creditor. The bank will monitor these borrowers
and charge them the highest possible rates, 71 (k).

To sum up, we can distinguish between three categories of borrowers:

1. Highly constrained firms: k < k. These firms cannot credibly commit to exert effort

even when monitored and, therefore, do not receive funding.

2. Moderately constrained firms: k < k < k. These firms can credibly commit to exert
effort only when monitored. Absent data interoperability, they receive funding only if

they use the bank’s payment service. The interest rate offered to these firms is 7, (k).
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3. Unconstrained firms: k < k. These firms are offered funding without monitoring by
both creditors, regardless of their choice of payment service. They are charged the

competitive (zero profit) interest rate r, and appropriate the entire project surplus.
We adopt the least restrictive modeling approach by assuming the following:
Assumption2. 0<k<k<k=<1

Assumption 2 implies that, at least for some firms, the incentive compatibility is more
stringent than than the individual rationality constraint. This allows all types of firms to
exist without imposing any restrictions on the firm equity distribution. Figure 2 illustrates

equilibrium loan interest rates conditional on firm equity.

Interest rate (r)

o
E
= |
A
ek

Firm equity (k)
Figure 2: Equilibrium loan interest rate without data interoperability
The figure shows the firm-incentive compatible (7 ) and bank-individually rational (r) interest rates with- (index

1) and without (o) monitoring for firms with equity k. Contract is possible ifand only if iy, > 1, . The equilibrium
rate is depicted with bold/red.

Lemma 1 presents the equilibrium allocation of project return between firms and credit

providers:

Lemma 1. (Credit market.) Absent data interoperability, equilibrium interest rates are:

T for k<k
r(k) =1 7 (k) for k<k<k and 6 =Db,

@ (no offer) otherwise.
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A firmis surplus from borrowing is:

v+M if k<k

ﬂf(k,@) =<

bawd
I
RA

if ksk<kand0=b,

0 otherwise

The bank's profit from lending to its own payment clients is:

mp(k)=k-k if k<k<k

0 otheruwise.

On the clients of the FinTech payment service provider, lenders make zero profit.
Proof. See appendix A.1 O

Lemma 1 establishes how the total project surplus v from monitored loans is split be-
tween the lender and the firm First, we note that the bank indeed has market power over
moderately constrained firms and generates a positive profit from lending to them. How-
ever, the bank does not expropriate all surplus, despite its monopoly position. Firms with
k < k < k have to be left with positive surplus in order to ensure incentive-compatibility.
Figure 3 illustrates the allocation of project returns between the bank and its borrowers. The
FinTech lender, on the other hand, can lend exclusively to financially unconstrained firms

in a competitive way and generates no economic profit.

4.2 Payment Market

In the first-period market for payment services, the bank and the FinTech payment provider
announce prices {pp, ps} respectively. Then, firms decide which service to use. In doing
so, firms are fully rational: they anticipate the second-period equilibrium interest rate of-

fers and recognize the possibility of credit rationing. A firm with capital k located at y is
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Bank surplus

Firm/Bank Surplus

bl o
[a—

0k i
Firm capital (k)

Figure 3: Allocation of project return

The figure shows how the project return is allocated between the firm (blue) and the bank (red) in equilibrium
as a function of equity k for the bank’s clients. Notice that the total surplus is higher for non-monitored loans
(k> k).

indifferent between the two payment offers if and only if:
u-pp—ty+aplk,b) =u—pr—t(1—7y) +mrk,fo.

Let us define the excess surplus a firm obtains in the credit market by choosing the bank’s

payment service rather than that of the FinTech’s as:
J'L'f(k) = in(]C, b) — ﬂf(k,ft)

It follows that
Pr=Pv 7 (k)

27T 2T (®)

y(k) = %—i—

It is clear from Lemma 1 that 7 ¢(k) is positive for firms with moderate equity (those with
k<k< k), and zero otherwise. Demand for the bank’s payment service is higher among
these firms as a result of the extra surplus it generates in the second period. Thus, despite
offering symmetric products at the payment market, exclusive access to data provides the
bank an upper hand against the FinTech payment service.

In Lemma 1 we have established that for monitored firms the total project surplus (mi-

nus monitoring costs) is split between the bank and the firm as v = 7 ¢(k, b) + 7,(k). For
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notational convenience, let us aggregate the surplus over all monitored firms and introduce
M= [Fn,(k, BAF(k), 11, = [, (k)dF(k) and T = 1 + IT,. We solve for the optimal pay-

ment market prices in Lemma 2:

Lemma 2. (Payment market.) Absent data interoperability, the prices of payment services are:

I1
pb:r+c+§—l'[b

I1
pp=THC- o

Proof. See appendix A.2 O

Lemma 2 shows that the equilibrium outcomes of payment and credit markets become
interdependent when some lenders have access to a monitoring technology based on trans-
action data. The extra demand for the bank’s payment service raises the price of bank and
lowers that of FinTech payments by a third of the total credit market surplus from monitored
loans (I1/3). Meanwhile, the bank subsidizes its payment service price in proportion to the

profits it can collect from clients in the credit market (I1;).

4.3 Discussion

Our analysis highlights the interlinkages between data-producing (payments) and data-driven
(lending) financial services in the absence of data interoperability. Extensive literature on
relationship banking shows that banks with exclusive access to data about their borrowers
possess market power in the credit markets when that market is considered in isolation.
However, when there is competition for such clients in the upstream data-producing mar-
ket, these profits may be competed away. This dynamic is captured in Lemma 2, which
shows that the bank’s payment service prices are effectively subsidized by an amount I1j,
the aggregate surplus a bank can grab from the credit market.

There is, however, a second effect on payment service prices. Firms must retain a pos-
itive surplus in the credit market to ensure incentive compatibility. This means that having

access to monitored loans is valuable to the firm, which generates excess demand for the
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bank’s services. This allows the bank to raise its payment service prices, whereas the FinTech
provider’s equilibrium price must be lowered by the same amount to remain competitive.

In Corollary 1 we derive conditional market shares for each payment provider:

Corollary 1. The bank’s market share within firms of capital k is:

k)-T1I
Lo -1y

(k)—1+E 9)
Y= S T et 27

Integrating out over k gives the total market share:

—1+E- (10)
Y=3 6

Proof. Theresult follows after substituting the equilibrium prices back into Equation (8). O

The formula for y(k) stresses the role of firm equity on market outcomes. Some firms
do not generate any surplus from monitored loans, either because they are rationed even
with monitoring (k < k), do not require monitoring (k > k), or the bank exploits all rents
(k € [k, k]). For these firms, the choice between bank and FinTech payments depends purely
on their heterogeneous taste in payment services and the prices, which are in turn deter-
mined by the split of the fofal credit market surplus between the bank and the firms. As the
firms’ relative share from the total surplus grows (I1y increases), the bank’s incentives for
subsidizing its payment service reduces and its market power as information monopolist
increases, tilting demand of such firms in favor of the FinTech (y (k) in (9) decreases).

For firms that do obtain positive surplus from monitoring, the choice between bank
and FinTech depends also on their capital: the lower is the firm capital k, the more the firm
has to gain from monitoring (I larger), and the more likely it is that they choose the bank
over the FinTech. Finally, note that in a case with no information spillovers between the
two markets, both providers would have an equal payment market share of 1/2. Asy > 1/2
in (10), we immediately observe that the aggregate effect of leveraging transaction data for

lending on the bank’s payment market share is always positive.
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5 Interoperability of financial data

In this section, we study the impact of data interoperability on prices, profits, and surplus.
First, we analyze the Open Banking (OB) framework, where a data interoperability mandate
applies only to the bank. Then, we study the broader Open Finance (OF) initiative, which
require all producers of financial data to allow data interoperability and contrast the welfare

implications and distributional effects of the two policies.

5.1 Open Banking

When Open Banking is introduced, the FinTech lender gains access to the transaction data
generated by the bank. The information asymmetry between the two creditors is therefore
eliminated and the credit market becomes perfectly competitive. Lemma 3 presents the

credit market equilibrium in an OB framework.

Lemma 3. (Credit market.) Under Open Banking, the equilibrium interest rates are:

r for k<k

-0

r) =1 r, (k) fork<k<k and6=>b

@ (no offer) otherwise.

A firmi’s expected surplus from borrowing is given by:

v+ M if k<k
OBkQ_ . -
meo(k,0) =4 v if ksk<kand@=D0,

0 otherwise

Both the bank and the FinTech lender make zero profit from lending.
Proof. See appendix A.3 O

Figure 4 illustrates the equilibrium interest rates under the Open Banking framework.

Notice that Open Banking does not affect borrowing terms for unconstrained or highly-
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constrained firms. It however introduces symmetric information between the two competi-
tors in the credit market and eliminates the bank’s ability to collect information rents. As
a result, credit becomes cheaper for moderately-constrained firms that require monitoring
to get financing. With OB, firms appropriate all project surplus. As standard with perfect

competition, lenders make zero profit.

Interest rate (r)

Firm equity (k)

Figure 4: Equilibrium loan interest rate with Open Banking

The figure shows the firm-incentive compatible (7 ) and bank-individually rational (r) interest rates with- (index
1) and without (o) monitoring for firms with equity k. Contract is possible if and only if 7, > r .. The equilibrium
rate is depicted with bold/red.

The reallocation of the credit market surplus from banks to borrowers affects prices in

the upstream payment market. We establish this key result in Lemma 4:

Lemma 4. (Payment market equilibrium.) Under Open Banking, the prices of payment ser-

vices are:

I1
pB=1+c+—
(11)

OB
=T+c——
P 3

Proof. See appendix A.4 O

Comparing the payment service prices between no data interoperability (Lemma 2) and
OB, we observe that the bank stops directly cross-subsidizing its upstream payment ser-
vice. This is because with aftermarket rent extraction abilities diminished, the bank has
no extra incentive anymore to attract more clients in the first stage. At the same time, the

value of the bank’s payment service — as opposed to that of the FinTech provider — increases
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for moderately-constrained firms. These firms are now able to retain a larger share of the
project surplus thanks to the increased credit market competition. The access to this sur-
plus however still hinges upon having a payment account at the bank and the verifiable
interoperability service it provides. Thus, demand for the bank’s payment service increases
among these firms. Both effects simultaneously drive the payment service price of the bank
upward, while the FinTech’s price remains unchanged. Effectively, the bank can still lever-
age its monopoly as a data producer, which becomes even more valuable with the loss of its
credit market power.

Taking together, Lemma 3 and Lemma 4 show that OB decreases credit prices while
increasing payment service prices. Does that lead to an increase or decrease of the aggregate

welfare? We address this in Proposition 1.
Proposition 1. Comparing Open Banking to a regime without data interoperability leads to
* A change in the total surplus on payment markets given by:

Uar(nf(k)) —var(n(k))
4T

AS]oaymemf =

* A change in the total surplus on credit markets given by:

v—1II
AScredir = 2 I,
T
* A change in total surplus given by:
AS= var(mp(k))
4T
Proof. See appendix A.5 O

Open Banking brings positive surplus because it eliminates an important pricing fric-
tion, as we explain below. Unlike the credit market — where lenders can practice first-degree

price discrimination based on the firm’s equity —, payment services are constrained to uni-
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form pricing.!® Hypothetically, if the bank were free to charge different prices for payment
services, the bank’s optimal pricing strategy would be to subsidize the payment service for
those firms from which it captures a surplus from lending, and charge higher rates for firms
that tend to be left with larger loan surplus. This is not possible — the requirement that
payment prices must be uniform and independent of firm equity introduces a market inef-
ficiency, which is proportional to the extent of the heterogeneity among firm. This explains
why the surplus increase depends on the variance of the bank’s share of the project surplus
in the credit market. In particular, the greater the variation in the surplus the bank can ex-
tract from projects, the larger the gap between the first-best (heterogeneous) payment prices
and the equilibrium uniformly constrained prices, exacerbating the inefficiency.

Absent data interoperability, the uniform pricing which arises in equilibrium can drive
away some firms from the bank even though serving these firms in both markets would
increase the number of (positive NPV) projects being implemented. Absent the pricing fric-
tion, the bank could convince these firms to become payment clients by sharing part of the
credit surplus with them. However, it cannot do so. In the payment market, it is prevented
by the uniform pricing constraints as discussed above. In the credit market, the bank is a
de facto monopolist, and it is unable to commit ex-ante to decrease the ex-post monopolist
price. In conclusion, without data interoperability the surplus from financing these projects
remains unrealized .

The crucial impact of Open Banking which fuels aggregate value creation is that it de-
creases heterogeneity in the project surplus allocation. By eliminating information frictions,
OB reallocates surplus from the lender to the borrower and enables all non-rationed firms
to appropriate the entire project surplus. This makes firms more homogeneous in terms of
their valuation of credit access, and in turn, the inefficiency of uniform first-period pricing
constraint is reduced. As a result, more firms receive financing than before, increasing the
total credit market surplus unambiguously.?’

We have explained that the total surplus unambiguously increases after the introduc-

19This is not an ad-hoc assumption. It is virtually impossible to condition prices of an upstream product
based on the characteristics of future potential loan applications.

20See Appendix for further algebraic details about surplus change on the credit- and payment markets sepa-
rately.
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tion of Open Banking. However, it remains to be seen how this surplus is distributed among
banks and firms. One might naturally expect that the level playing field on credit market
hurts banks and unambiguously benefit firms. In the next Proposition, we show that this is

not necessarily the case.
Proposition 2. Comparing Open Banking to a regime without data interoperability leads to

» Achange in total firm surplus given by

1 1
ASy = Evar(nb(k)) + ECOU(ﬂb(k),ﬂf(k))

* A change in total bank profit given by

1
ASp = =5 cov(my(k), 7 (K))

Profits of the FinTech lender and FinTech Payment Service Provider are not affected.

Proof. See appendix A.6 O

Proposition 2 suggests that it is the bank, rather than the firms which is better posi-
tioned to pick up the extra surplus created by OB. Firms in aggregate attach higher value for
monitoring, thus are willing to pay more in the first stage for the ability to being monitored
in the second. This drives first period prices up. While the bank loses its monopoly as a data
user, it still retains market power as a data producer. Thus, the bank can at least partially
transfer its rent extraction capabilities from the credit market to the payment markets. This
not only mitigates the impact of lost profits from lending, but may even reverse it, leading
to an increase in bank profit.

As Proposition 2 shows, whether banks benefit or lose out on OB depends on the covari-
ance in the split of total surplus between the bank and the firm. For the subset of parameter
space that is practically relevant this covariance is positive — meaning banks gain from OB.
Intuitively, the total size of the pie — the credit market surplus v - is fixed and constant for

all firms, and is split between the lender and the firm in a heterogeneous way depending on
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the firm’s capital, suggesting a negative correlation. Therefore, counter-intuitively, the bank
gains as a result of opening up data to competitors.?! Furthermore, the magnitude of the
covariance depends on the relative number of firms for which the participation constraint
is binding, i.e., ones that obtain nonzero economic profit in equilibrium. Banks gain the
largest from open banking if they have to leave relatively large portion of the pie to firms
before data interoperability in order to maintain incentive compatibility of firms.

As aresult of changing prices on payment markets, firms that do not value payment data
for credit (that includes not only rationed firms but also firms who do not need monitoring)
are now increasingly priced out and opt for FinTech payments. These firms unambiguously
lose out on OB due to higher payment prices. While this has a negative effect on aggregate
welfare (higher transport costs), on the aggregate, it is weakly dominated by the former pos-

itive effect.

5.2 Open Finance

In the Open Finance (OF) framework, data interoperability mandate applies to all payment
services. Therefore, both credit providers are now capable of monitoring all firms. Lemma 5

describes credit market equilibrium in the OF framework.

Lemma 5. (Credit market.) Under Open Finance, equilibrium interest rates are:

r for k<k

-0

roF (k) = r (k) for k<k<k,

@ (no offer) otherwise.

Proof. Trivial from Lemma 3, as now all firms can be monitored and receive the competitive

(zero-profit) price, irrespective of their payment service provider. O

Under OF both lenders are able to extend monitored loans to all moderately constrained

firms, rather than only to those that use the bank’s payment service as under OB. This levels

211n the general case this covariance may be positive as firms outside [k, k] contribute positively to the co-
variance term. The sign therefore depends on the proportion of unconstrained (unmonitored) and rationed
firms relative to the constrained (monitored) ones.
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the playing field on the payment service market as it removes the bank’s monopoly power as
data producer. With frictionless competition restored, and all data fully utilized, all surplus

goes to the firms. Prices of payment services are established in the following Lemma:

Lemma 6. (Payment market.) Under Open Finance, the prices of payment services are:

pF=1+c

pil=t+c

Proof. With all information frictions and dependencies removed, the price is the standard

Hotelling-price. O

The FinTech payment provider now charges a higher price for its payment service — this
can be seen directly by comparing Lemma 6 with Lemma 2. Intuitively, this is because Fin-
Tech clients are no longer penalized in the credit market compared to those of the bank
and the FinTech firm can fully capture the convenience yields represented by 7. One might
expect the bank also reduce its price as it responds to lower demand in order to remain com-
petitive. This is not necessarily the case. As the bank cannot capture economic profit from
the aftermarket, it no longer subsidizes prices, leaving the overall price impact ambiguous
compared to the no-interoperability case. However, as compared to Open Banking (Lemma
4), the bank’s payment service price unambiguously decreases.

We have established how prices of services change as informational frictions are re-
moved due to full data interoperability. However, the question remains how this changes
the aggregate economic surplus and the allocation of that surplus between firms and finan-

cial institutions. Proposition 3 establishes our main result of this section:
Proposition 3. Comparing Open Finance to a regime without data interoperability leads to
* A change in the total surplus on payment markets given by:

2  var(ms(k)
+
3671 47

ASpayment =
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* A change in the total surplus on credit markets given by:

AS oo M-I
credit — 2 67 27

* Achange in total surplus given by:

I I 1
Ag= QI Tv var(mp(k))
2 91 471 4T

Proof. See A.7 O

Proposition 3 establishes the effect of OF on each market compared to the benchmark
of no data sharing. As in the case with OB, the increase in credit market surplus originates
from new financing for the previously rationed (moderately constrained) firms. Note that OF
eliminates credit rationing at a greater scale compared to OB given that not only the bank’s
payment clients but also the payment clients of the FinTech become capable of sharing their
data and access financing.

In contrast to Open Banking, Open Finance strictly increases payment market surplus.
To understand this, we note that in the first period payment market our model imposes a
full-service constraint — all firms choose one of the providers. Therefore, prices do not affect
total surplus only reallocate between sellers (bank, FinTech) and buyers (firms). But surplus
is decreased compared to the first-best, if distortative prices in either period make a firm
choose a payment provider which is not its most preferred one with respect to convenience
(i.e., the closest one according to its taste “location”). Because the payment market exhibit
symmetric non-distortative pricing under OF and only under OE firms choose their pay-
ment service provider purely based on distance. This minimizes the total distance traveled
by firms to their payment provider keeping all else equal and thus maximizes surplus from
the payment market.

Open Finance increases overall welfare more than Open Banking. But how does it effect

firms, banks and FinTechs separately? Proposition 4 addresses this point.

Proposition 4. Comparing Open Finance to a regime without data interoperability leads to
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* A change in total firm surplus given by:

2 var(mg(k))
367 47

I1
ASf:E—

* A change in total bank profit given by:

n 12 coviyk),nrk
ASb:—(—+ N (mp k), 7t ¢ ( ))
3 187 2T

* Achange in the FinTech payem profit given by:

AS —“(1 “)
T=3 " " 6r

Profits of the FinTech lender are not affected.
Proof. See A.8 O

The key difference between OF and OB lies in the impact on the bank’s data production
monopoly in the upstream market. With OF the bank can no longer use its market power in
the payment market to collect partial rents from its clients in advance of financing them at
competitive rates. One cannot say for sure whether the bank loses or gains from this policy
in overall in absence of additional market specifications. It is, however, clear that the is
worse of under OF in comparison to OB, either because it benefits less or suffers more. The
same ambiguity holds for the effect on aggregate firm surplus. However, it is again clear that

OF is preferable over OB for firms as it either benefits them more or hurts them less.

6 Interoperability with public digital payments (CBDC)

In this section we examine how data interoperability interacts with another important policy
initiative, that is, the provision of a public digital payment service (CBDC). We assume an
interoperable CBDC, meaning that its users are able to share their payment data with third

parties in the spirit of open data. Below, we first establish the equilibrium for credit and
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payment markets when a bank competes with an interoperable CBDC in absence of a data
sharing mandate on the bank. We then introduce a data sharing mandate on the bank and

investigate its impact on firm surplus and bank profit.

6.1 Credit and payment markets with CBDC
6.1.1 Credit market

The credit market is organized as in previous sections: a vertically integrated bank competes
with a specialized payment service. The terms of access to firms’ transaction data is however
different. While the bank does not share any transaction data with the FinTech creditor as
before in the benchmark setting, the public payment provider may share transaction data
with both creditors. Lemma 7 presents the equilibrium allocation of project return between

firms and creditors given this information structure:

Lemma7. (Credit market equilibrium.) Absent banking data interoperability and in presence

of an interoperable CBDC, equilibrium interest rates are:

Ty for k<k
<fl(k) for k<k<k and 0 = b,
r=
r (k) for k<k<k and 6 # b,
@ (no offer) otherwise.

A firms’ expected surplus from borrowing is given by:

v+ M if k<k

k-k if k<sk<kand®=Db,
7k, 0) =1 (12)

v if ksk<kand0#b,

0 otherwise
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The bank's profit from lending to its own payment clients is given by:

v if k<sk<k

mpk)=k-k if k<k<k

0 otherwise.

The bank makes zero profit from lending to CBDC users and The FinTech creditor makes zero

profit.
Proof. See appendix A.9 O

Credit market outcomes are equivalent to the benchmark case for most firm types. Highly-
constrained firms are credit rationed and unconstrained firms are financed without moni-
toring and retain the entire project surplus. Similarly, moderately-constrained firms which
use the bank’s payment service receive monopolistic loan rates given that they can only be
monitored and financed by their own bank. Credit market conditions change only for the
moderately-constrained firms choosing to use the CBDC alternative. Such firms were un-
able to share their payment data with any creditor and thus were rationed in the benchmark
setting. With an interoperable CBDC, they can share their payment data with both creditors
and receive competitive loan offers. Notice that the excess surplus 7 (k) is negative for firms
with moderate equity and zero for the rest. Ceteris paribus, moderately constrained firms

have a preference for CBDC over bank payments.

6.1.2 Payment market
The payment market is organised as in Section 4.2 where the bank’s market share among

firms with capital k is denoted by (8), that is,

pp—pb+an)
2T 2T

ﬂm=%+

where p), is the price of the public payment service (CBDC).*

22Note that we assume the CBDC to be priced by a social planner that maximizes total welfare, however, our
findings hold for a free public CBDC as well.

35



We solve for the equilibrium prices and present the payment market equilibrium with

an interoperable CBDC and no data-sharing mandate for the bank in Lemma 8.

Lemma 8. Absent banking data interoperability and in presence of an interoperable CBDC,

theprices of payment services are:

=c+ ! I1
bp= > b
Pp=¢C
Proof. See appendix A.10 O

The public payment service maximizes total firm surplus by setting the smallest pos-
sible price subject to its budget constraint. This forces the bank to drive its own payment
price down to compete with the CBDC. Notice that the equilibrium price for the bank’s pay-
ment service is smaller when competing with a public payment provider compared to when

it competes with FinTech payments.

6.2 Open Banking and CBDC

Let us now assume that a data-sharing mandate is introduced for the bank, i.e. all firms
can now share their transaction data with all creditors regardless of their chosen payment
service. This setting results in an equilibrium akin to Open Finance in section 5.2: all firms -
except highly constrained ones - are financed while retaining the entire project surplus and
both payment services are priced identically. Equilibrium interest rates are given by Lemma
5 while payment prices follow the structure presented in Lemma 8. Notice, however, that
under data-sharing the bank makes no profit from lending, i.e. HgB = 0, which indicates
a hike in the bank’s payment service price by I1;,. Proposition 5 shows the effect of such a

mandate on each market.

Proposition 5. In the presence of an interoperable CBDC, a mandate for the bank to make its

data interoperable leads to
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* A change of the total surplus in the payment market given by

var(mp(k))

ASpayment = 4T

* No change in the total surplus in the credit market
Proof. See appendixA.11 O

Section 4 shows that - absent data interoperability - moderately constrained firms choos-
ing FinTech payments are credit rationed. It also showed that data interoperability elimi-
nates friction and thus improves credit market surplus. Such form credit rationing is not
present in the setting where the bank competes with an interoperable CBDC. Moderately
constrained firms are always financed, albeit at different loan rates, given that at least one
creditor can always access their transaction data and offer monitored loans. Accordingly,
the only impact of data sharing is to enable payment clients of the bank to share data with
the FinTech lender and receive competitive loan rates. This changes the surplus allocation
for some firms but does not alter the share of projects that are financed and the resulting
credit market surplus.

Notice that the change in the payment market surplus is driven by the change in the
total distance traveled by firms. Intuitively, the distance is minimized when all firms choose
the closest payment provider to them. However, this is not the case when payment services
are asymmetric in terms of data interoperability. Without data sharing, moderately con-
strained firms have a preference for the CBDC and may choose it over the bank’s payment
service despite it being further away. Similarly, the price subsidy of the bank attracts some
firms towards its payment services despite the CBDC being the closer option. With data
sharing, this asymmetry clears up. Both payment services become identical in terms of data
interoperability and the bank stops subsidizing its payments. Consequently, firms become
more likely to choose the closest option,indicating a reduction in the distance traveled by
firms and an increase in the surplus generated in the payment market.

Proposition 6 summarizes the effect of data sharing on aggregate firm surplus and bank

profit in presence of an interoperable CBDC.
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Proposition 6. In the presence of an interoperable CBDC, a mandate for the bank to make its

data interoperable leads to

* A change in total firm surplus is

ASf=— var(mp(k))
47
* Achange in total bank profit is
AS, = var (np(k))
27

The FinTech lender and the public payment provider always make zero profit.
Proof. See appendix A.12 O

The bank sharing data benefits moderately constrained firms that have a preference for
the bank’s payment service by enabling them to switch to their preferred means of payment
data without foregoing the opportunity to share their payment data and receive competitive
loan terms. On the other hand, with data sharing, the bank seizes its subsidy on its payment
service, hurting its payment clients. Proposition 6 shows that the negative impact on the
payment market dominates the positive impact on the credit market and leaves firms worse
off overall. The opposite holds for the effect on bank profit. The bank loses all profit in the
credit market once it no longer holds monopoly over its payment data. However, it simulta-
neously experiences a positive demand shift in payment market where it makes more profit
by setting a higher price without losing any market share. The latter effect outweighs the

former and the total bank profit increases with the data sharing mandate.

7 Concluding remarks

Our results offer insights for initiatives (private or public) aiming to reshape the financial
sector by promoting data-sharing. We find that ,somewhat surprisingly, data sharing is likely

to bolster banks’ profitability rather than hurting it when banks are considered as holistic
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entities performing in interconnected markets. This finding challenges the rationale that
banks need financial compensation to implement effective data-sharing, suggesting instead
that banks may willingly do so as long as their market power in the upstream payment mar-
ket allows them to indirectly capitalize on their information rents. Our results also challenge
the notion that data-sharing unambiguously benefits bank customers. We show that, given
the spillover effect on payment markets, data-sharing may in some cases do more harm than
good overall for bank customers, especially those that have little interest in data-driven fi-
nancial services and products. This finding supports a more general policy insight, that is,
market power in the financial sector should be addressed by jointly considering related mar-
kets given the substantial presence of information spillovers and synergies across them.

The comparison of Open Banking and Open Finance approaches reveals other policy
considerations. While our results support the transition from Open Banking to Open Fi-
nance from a social perspective, it challenges banks’ position in favor of Open Finance over
Open Banking. We show that while Open Banking permits banks to transfer rent collec-
tion to their payment services, Open Finance eliminates information rents completely. The
former therefore emerges as a preferable regime for banks. However, it is important to note
that this insight may shift if banks are forced to compete with vertically integrated non-bank
institutions in data-driven services, such as BigTech lending. It remains an open question
whether Open Banking would than still remain the dominant policy approach over Open
Finance for banks.

Lastly, we show that central bank digital currencies (CBDCs) add complexity to the op-
timal design of data sharing frameworks. According to our analysis, in the presence of an in-
teroperable CBDC, a data-sharing mandate increases economic surplus just as much. How-
ever, this surplus accrues only to banks while their customers are strictly worse off. Two pol-
icy insights emerge from this observation. First, if the core policy objective of data-sharing
is to enhance customer surplus, the design of these two policies must consider their interac-
tion. Else, if increasing the overall economic efficiency is the core objective, there may be no
need for regulatory action to support data interoperability since providing an interoperable

public payment service would naturally incentivize private providers to follow suit.
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To conclude, our analysis sheds light on to the importance of adopting a holistic ap-
proach in designing policies that target the financial sector. We provide important insights
to the role cross-market information spillovers and policy design choices play in determin-
ing the ultimate implications of data sharing policies. This study restrains itself to a frame-
work where vertically integrated financial activities are provided exclusively by the banking
sector. A promising extension in terms of informing effective policy design would be to con-
sider a framework where such services can also be offered by non-bank institutions, such as

the BigTech, that remains outside the jurisdiction of current data-sharing regulations.
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A Proofs of Lemmas and Propositions

A.1 ProofoflLemmal

The credit offer is conditional on capital k by both credit providers, therefore we can con-
sider competition for each firm (each k) separately. It is straightforward from the discussion
in the main text that firms with k < k do not get funded. For firms with k > k monitoring
is not necessary; every offer r > r, will be undercut by the competitor, which leads to the
unique pure-strategy Nash equilibrium of r = r,. By implication, the firm gets the entire
project surplus, p¢p —1.

Firms with k € [k, k) cannot be funded without monitoring, so the bank is a monop-
olistic provider and expropriates all the surplus it can while still preserving the incentive
compatibility and participation constraint of the firm. By construction, for k < k the IC is
binding and r = rll € (k). With this interest rate the firm’s surplus is:

1 b, -
k,b) = -1-k)-—|p——||-k=k-k,
ny(k,b) PH(<P (1-k) l—k((P Ap))

where the right hand side follows from substituting (3). Similarly, substitution to the objec-
tive function in (5) and using (7) leads to
() = pry(1— k) - — (<p bl) 1-k)-M=k-k
p\K)=PH 1—k Ap = K.
It is straightforward to verify that k— k = py¢p— 1 — M, that is, the total surplus of the project
conditional on monitoring.

For firms with k > k, the participation constraint is the binding one, implying that the

bank can extract the entire project surplus, thatis 7 ¢(k) = 0 and 7,(k) = pg6 —1— M.

A.2 Proofof Lemma 2

We formulate the total profit of the bank - from both markets - and the total profit of the

FinTech payment service as follows:

Sp:= ];1(Pb_c+nb(k))'Y(k)dF(k) A1)

N j(;l(pft_ c)-(1-y(k)dF(k) (A.2)
Recall from (8) that: .
-

44



Substituting y (k) into (A.1) and (A.2), the first-order condition for the bank and the FinTech
payment is:

Sy _ (! (pb—c+ﬂb(k))) B
e _fo (y(lc) o dF(k)=0

ant 1 (pf[—C)
- 1- _ 20 TV dF e =
e fo ( Y (k) o )d (k)=0

Using Lemma 1, let 11, = [{ my(k)dF (k) and Iy = [ 7.7 (k,b)~7 ¢ (k, f1)dF (k). Then the best

response functions are:

pft+C+T+Hf—Hb

2
pp+c+1—1Ilf

2

’

Po(pfe) =
Pri(pp) =

This leads to the following equilibrium payment service prices of the bank and the FinTech
payment:
I, - 211,
pp=T+c+ —3

Hb+Hf
Pfr=T+C— 3

Let us define IT =1, + I1r which allows us to rewrite equilibrium prices as

I
pb:T+C+§—Hb

II
pri=t+e——

A.3 ProofofLemma3

When OB is introduced, competition drives down the loan rates of both credit providers to
the break-even condition which translates to r, without monitoring and r; with monitoring.
The discussion in the main text substantiates that firms with k > k are financed without
monitoring while those with k > k > k are financed with monitoring and the remaining

firms are rationed.

A.4 Proofof Lemma4

The equilibrium analysis of Lemma 2 remains unchanged, i.e. equilibrium prices still follow
the same general expressions. With OB, the bank makes zero profit from the credit market,

while financed firms capture the entire project surplus. Following the notation from Lemma
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2, one can write

Y% =0
H?B =11

Substituting these into the general expressions for equilibrium prices gives

I1
pl?B:T+C+§

I1
OB
=T+c——
Prt 3
By comparison with Lemma 2 it follows that introduction of OB raises the bank’s PS price by

I1; and leaves the FinTech PS price unchanged.

A.5 Proof of Proposition 1

Payment market surplus. The total surplus generated in the payment market is governed
by the total distance traveled to payments by customers alongside the total utility acquired

by customers and the total cost incurred by service providers:

1 y(k) 1-y(k)
(f x0F(x) + f xOF(x)) 0F (k)
0 0

1
—u—c— %f y2(k)+ (1 —y(k))*0F (k)
0

Spayment = u_C_Tf
0

The change in the payment market surplus under OB regime is then given by

1
ASpayment = =T fo (YO8 (k) —y (k) - (YO8 (k) +y (k) — 1)OF (k) (A.3)

Corollary 1 provides a generic expression for the bank’s market share conditional on firm

equity. Substituting H?B (k) = (k) and H]?B = II gives the bank’s market share under the OB
regime, that is
1 I #lk)-1II
OB
k)==—+—+
r 2 61 27

Substituting (A.4) and (9) into the expression above gives

(A.4)

0F (k)

lﬂb(k)—l_[b .(H +7Tf(k)—Hf +7Tb(k)—l_[b)
37 T 2T

AS =-T
payment j(; 27

|m fl mp(k) =TIy Jo Grp() = T1p) (m ¢ (k) — T £)OF (k) . Jo (k) = T1)20F (k)
3 Jo 2T 27T 4T

0
cov(mp(k), 7 (k) N var (mp(k)) )

2T 4T
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Credit market surplus. OB changes nothing in terms of the financing rule of differ-
ent firm types. Just as before, all highly-constrained firms are rationed, all unconstrained
firms are financed without monitoring while moderately-constrained firms are financed,
with monitoring, if and only if they use the bank’s payment service. What changes with OB
is the bank’s market share among these firms. As a result of the increase in the bank’s mar-
ket share among moderately-constrained firms, more projects can be realized under the OB

regime, that is

k
AScredir = U/]; (YOB(k) _Y(k)) O0F (k)

where v = py6 — 1 — M denotes the net value of a monitored project. Substituting (9) and
(A.4) gives

K (k) —T1
AScredir = Vf —”b( ) baF(k)
k 2T

Using the following equality

k
Im= vf 0F (k)
k

the change in credit market surplus can be denoted as

v—1II
2T

AScredir = Iy

Total surplus. Total change in economic surplus is the sum of the changes in credit and
payment markets derived above:
v—TII cov(np(k), (k) var(my(k))

AS = I, -
27T 2T 4T

Rearranging the terms gives

rg o o TR =TTy — 0 — fo w0y (R) f(KJOF () + Tyl var Gy (k)
2T 4T
Je m W =mp(NOF) -T2 yar(m,(k)
B 2T B 4T

Remember that 7w, (k) = 0 for k ¢ [I_c,%] and that (k) = v for k € [I_c,%] and zero otherwise.

Using these we can write

k k 1
(k) (k) — 7 £ (K))OF (k) = fk 75, (k)OF (k) = fo 73, (k)OF (k)

1
fo mp (k) (v — 7 ¢ (k))OF (k) =fk
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Substituting this into AS gives

g 0 T OF ) =T, var (my(k))

27T 4T
_ var(my(k)  var(my(k)
B 27 At
var(my(k))
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A.6 Proof of Proposition 2

Bank profit. Aggregating (A.4) over k gives the bank’s aggregate market share under the OB

regime:

= — 4+ —
2 61

Notice that Y8 = vy, i.e. the aggregate market share is unchanged under the OB regime

Y

despite the bank charging higher prices for its payment service. The bank’s new profit can

be written as
OB OB . OB
Sy =Py Y

We know that the change in bank’s payment service price is

App =11y

The change in bank profit is then given by

1
AS,= Ty - f (K y (K dF (k)
—— 0 )

gain PS market

v
loss credit market

where the first term captures the bank’s profit increase at the payment market and the sec-
ond term is the loss of all surplus at the credit market. Remember that bank’s market share
among firms with capital k absent interoperability is

ﬂf(k') —Hf

(k)=1+o
Y =561 27

Y
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Rearranging the expression above and substituting y (k) gives

1 0
Asbznb-fo y(k)dF(k)—fl ()Y (k) dF(K)
1
_ fo (T — 7 () y (D) dF (R

1 1 1
=Yf0 (Hb—ﬂb(k))dF(kH;fo (Ip — 7w (k) (7 ¢ (k) — I p)d F (k)
N ~ ,
1 1
- Z—T(nbnf—fo nb(k)nf(k)dF(k))
_cov(ﬂb(k),nf(k))
2T

FinTech payment’s profit. Neither the aggregate market share nor the equilibrium pay-
ment service price changes for the FinTech payment under the OB regime. Consequently,
its profit remains the same.

Total firm surplus. The total surplus of firms across both markets is given by

1|y 1y (k)
Sf:fo .[o (nf(k,b)+u—pb—r-x)()F(X)+fo ek, fO)+u—pge—7-x)0F(x) |OF (k)

Vv Vv
bank customers FinTech payment customers

1
=u-pp+ fo (y(k) ek, b)+ pre—pp) + A=y U7k, f1) - %(Yz(k) +(1 —Y(k))z)) OF (k)
1
=uU—ppi— % +f0 (7 plk, fO)+y ) (e (k) +T(L =y (k) + pre — pp)) OF (k) (A.5)

Notice that neither the part outside the integral nor the credit market payoffs for FinTech
payment customers change with OB. Then, the change in total firm surplus can be written

as

1
ASf:fo (YOB(k)(ﬂ]gB(kHT(l_YOB(k))+p]9f_pl?3)—y(k)(ﬂf(k)+r(1—)/(k))+Pft—Pb))dF(k)

Substituting equilibrium prices and rearranging the expression gives

1 211
ASy = fo (Y2 - (k) T(l—YOB(k)—Y(k))—?+n(k) +y(K) (mp (k) - IT) dF (k)
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Substituting equilibrium market shares gives

2 2 6t 2T
B fl (7rp (k) —T1p)? N (mp(k) — 1) (7 ¢ (k) — I f)
0 4

1 -1 —1I 1 I k)-11
asy= [ Wl b 7Ty Loty f)-(ﬂb(k)—Hb)dF(k)
0

1 I !
OF () + (= + ) f (1 (k) - TT,)OF (K)
T 2T 2 6T Jo )

-

0

var(mp(k)) . cov(mp(k), 7 ¢ (k)
47 2T

A.7 Proof of Proposition 3

Payment market surplus. Following from (A.3), the change in the payment market surplus

under the OF regime is given by

1
ASpayment = —T fo (O (k) — y (k) - (y°F (k) + v (k) — 1)OF (k)

Notice that, under the OF regime, the bank makes no profit from lending, that is TL’I?F (k) =
0 for all k, and being a bank PS customer brings firms no additional surplus at the credit
market, that is H?F (k) =0 for all k. These also imply

my’ =" =1,=0

Substituting these into (9) gives the bank’s market share under the OF regime, that is
OF 1
Y (k) = 2 (A.6)

Substituting (A.4) and (9) into the expression above gives

1( I ﬂf(k)—Hf)(E_'_ﬂf(k)—Hf

6T 671 2T

F
671 2T )6 (k)

ASpayment = _Tf
0

1 1
=— | @ —T14))%0F
361[0( +3(m (k) —T17))?0F (k)

B 1 ) 1 ) jvl
=5 |1 +9f0 (7 (k) —Ip) 0F(k)4+61'[¥0 (¢ (k) Hf)aF(k{

var( (k) 0

2  var(ms(k)
3671 " 47

Credit market surplus. Just as before, all highly-constrained firms are rationed and all
unconstrained firms are financed without monitoring under the OF regime. What changes

with OF is that moderately-constrained firms are no longer obliged to use the bank’s pay-
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ment service in order to access financing. These firms can now be monitored and financed

by any creditor irrespective of their choice of payment service. The change in the total sur-

plus created at the credit market is then given by

k
AScredir = Ufk (1 _Y(k)) O0F (k)

where v = py6 — 1 — M denotes the net value of a monitored project. Substituting (9) gives

Eom w1
AScredit:VL (E_a——f o7 f)aF(lC)

1 I Iy (k v [k

4L OF (k) —— k)OF (k

(2 61+21)fkv ) ZTfknf() k)
—_—— —_—

n My

m m Iy

=5 e "5 =D

2 6t

Total surplus. Total change in economic surplus is the sum of the changes in credit and

payment markets derived above:

AS = Apuyment +Acredit

I 1 Mv  var(m,k)
—
2 97 471 4T

A.8 Proof of Proposition 4
Bank’s profit. Remember that the bank loses all credit market surplus under the OF regime.

The change in bank profit is then given by

k
ASy=(p," =)y = (pp— )y - f 7p(k)y (k) dF (k)

J/

.

gain PS market ~~
loss credit market

Substituting equilibrium prices and market shares gives

T I (1 7y (k) —
asv=3-(r+3) (345 - f(nb(k) ) =

o )dF(k)

+—+
61

m T2 (1 1 1 [k
= — k)-TI)dF(k)—— k) -T1I k)-Tls)dF(k
3 18T+ 2+61)f (mp(k) —IIp)dF(k) 27[& (7wp(k) p) (7T £ (k) FAF(k)
F cov(nbzlcr),nf(k))
(H I1? cov(nb(k),nf(k)))
=—|=+ +
3 18t 2T
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Total firm surplus. Adapting (A.5), the change in total firm surplus under OF is given by

ASy=psi—pff f Flk, f1)-

+f0 ( OF (k) (9 (k) + (1 = yOF (k) + pOF

7 ¢ (k, fOF (k)

Remember that data regimes do not affect credit market outcomes for highly-constrained

and unconstrained firms. Also remember that the moderately constrained firms that use

the FinTech payment alternative do not get financed in the absence of data sharing while

they all receive financing and retain the entire project surplus under the OF regime, i.e.

' oF
/2
](; f

(k, ft)—my(k, fY)OF (k) =

Lastly, remember that under the OF regime, a firm’s choice of payment service does not

affect its credit market outcome, i.e. H?F (k) = 0 for all k. Using these observations and

substituting the equilibrium prices and market shares into the expression for the change in

total firm surplus gives

I 11 (1
ASf:—§+H+Tf Z 2+6—+
0 T

I1 m 12
=——+M-7| —+—+
3 61 3672

o var(rpk)
2 367 4t

7 (k) —

> ) 0F (k)

1 (! ) 1 TI 1
4_T2f0 (7 ¢ (k) — I y) 6F(ki+(§+6_r)ﬁ (nf(k)_nf)aF(k)J

var(;trf(k)) 6

FinTech payment’s profit. The change in the FinTech payment’s profit is given by

ASpi=(pf =)=y =(pr-01-7)

Substituting equilibrium prices and market shares gives

ss=5-3) (5 5]
=——|l7T—-——=|[-=-—
fr=5 3)\2 61

_H(l H)
3 6T
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Let us validate our solutions by showing that we find the same expression for total surplus

both when summing over the markets and when summing over sectors:

AS=ASf+ASp+ASy;
I 5% var(mp(k)) +2cov(my(k), mp(k))
2 36T 4t

m sm 1 !

T2 367 Efo (7 (k) =TT ) Gt p (k) = X g + 2(7wp, () — T1))OF (k)
m sm 1| ! 1

~2 361 ar —~I)*0F —f —11,)*0F
5 367 41 fo(n(k) )°0F (k) J (k) — )20 (k)J

Uar(;;b(k))
_0 Sy @®)foFh) 1 var(rs()
2 36T 4t e ™

Remember the following equality

1 k
f (m(k))*0F (k) = f (r(k)20F (k) = vII
0 k

Substituting this to the surplus change expression above gives

Ao T T vl var(y(k)
2 91 4t 4t

which is equivalent to the total surplus expression derived in section A.7.

A.9 ProofofLemma?7

Equilibrium results follow the same reasoning in Lemma 1 for all firms except for those that
are moderately constrained and do not use the bank’s payment service. These firms now
can be monitored by either creditor and thus will be offered the competitive loan rate for
monitored loans, i.e. r,. Consequently, these firms will retain the entire project surplus, i.e.
pu¢ —1— M, while the bank makes no profit from lending them.
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A.10 ProofofLemmas8

The public payment maximizes total firm surplus subject to its budget constraint:

1-y(k)

1 y (k)
n})axSf:f f (ﬂf(k,b)+u—pb—r-x)aF(x)+f gk, p)+u—pp—1-x)0F(x) [0F (k)
p 0 0 0

J/

bank customers public payment customers

subjectto pp=c

We can rewrite this expression as follows:

1
Sp=u—py+ fo (Yt Gk, b) + pp = i) + (1 =y () (K, p) - g(yz(k) +(1=y(0)D) OF (k)

1
=u-pp-— % +f0 (7 ¢k, p) +y (k) (7 p (k) + T(1 =y (k) + pp — pp)) OF (k) (A.7)

Setting first-order derivative to zero gives

0S 1 —pp+arlk)+1(1—-y(k
—f=—1+f (pp pp+7p(k) +T(1—y( ))+Y(k))6F(k)
ap, 0 27 2
-pp+Ilg—71
_Pr pr‘L’ L -0 py=pp+r-T=p (A.8)

The second-order derivative of the surplus expression is positive

OZSf B 1

ap; 21

i.e. the surplus function is convex and reaches the minimum at p’. We constrain our analysis
to interior solutions, i.e. we are interested in equilibria where 0 < y(k) < 1 holds for all k. By

(8), the generic expression for the bank’s market share is given by

1 - m (k)
+Pp Pb+ f

k) ==
r k) 2 27 27
which is maximized at k:
T+Pp—Pb
k)= ——
Y 2T

and minimized for equity values k € (k, k):

T+pp—Pp—V

for ke (IAC,E)
2T

y(k) =
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By equating these expressions to 1 and 0 respectively, we can derive that an interior solution

must satisfy

PpE€lpp—T+0,pp+T7]

We assume 7 < 7 to ensure that this interval is not empty. Notice that pj, +7 < p’ which
indicates

0SF

—<0 for [pp—T+Uv,pp+T]

opp
i.e. the smaller is p,, the higher is the total firm surplus in this interval. Let us assume
that p,, = c satisfies the interior solution condition above. Then, the public payment service

price that brings the highest total firm surplus is given by

Pp=¢

Let us now turn to the bank’s problem. The bank maximizes its total surplus across both

markets, i.e.

1
S= [ tmul) + py - Iy RIOF(R)
0
Setting the first-order derivative to zero gives

5 _
opp

T+c+pp—2I
Oﬁpb: 5

Substituting for p,, gives
pb:%+C—Hb (A.9)

We rewrite the condition for an internal solution by substituting for equilibrium prices:
T 37 2I1,
CE [v—5+c—Hb,?+c—Hb] — 17> T & 7>2(v—-1Ip)
We assume that 7 satisfies the conditions above.

A.11 Proof of Proposition 5

Payment market surplus. Let us first derive the equilibrium for when a data-sharing man-
date is imposed on private payments. The public payment again maximizes total firm sur-
plus subject to its budget constraint. Notice that, this time, firms attain the same surplus in

the credit market regardless of their choice of payment method, i.e.

mpk)=0 Yk—TIp=0
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The bank’s conditional market share is then given by

Pp—Pb

1
k)=-
(k) 2+ 2T

which translates to the following condition for an interior solution

Pp€[ppr—T7,pp+T]

Assuming once again that pr = c satisfies the condition above, we find the public payment
service price that brings the highest total firm surplus is the same as the case with no data-
sharing mandate, i.e.

OB _
b, =¢

Solving for the bank’s optimization problem and substituting for pr = c gives (A.9). Notice
that the bank makes no profit from lending in this data regime given that it has no more
informational advantage over the FinTech lender, i.e. [T, = 0. Substituting this to (A.9) gives

the equilibrium bank payment service price:
oB_T
=—+c
Py 5
Rewriting the condition for an internal solution by substituting for equilibrium prices shows

that the equilibrium solution satisfies the condition:

T 37
celc——=,c+—]
2 2

Notice that Lemma 7 implies the following equivalence
np(k) =—-mg(k) Vk

which allows us to rewrite (8) as

1 pp=—pPp mp(k)
k)=-+ -
(k) 2 2T 2T

Substituting respective equilibrium prices for both data regimes to this expression gives the

equilibrium market shares:
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Finally, substituting the equilibrium market share expressions above into the generic ex-

pression for the change in payment market surplus denoted by (A.3) gives

(M mpk) =T\ (1 (k) — 1T,
ASpaymem‘—":fo (—2_[ )(E+—2T )aF(k)

_ var(mp(k))
B 47

Credit market surplus. The credit market surplus remains the same since OB changes
nothing in terms of the financing rule of different firm types. Just as before, all highly-
constrained firms are rationed, all unconstrained firms are financed without monitoring
while all moderately-constrained firms are financed with monitoring.

Total surplus. The change in total surplus is equal to the sum of the changes in each market’s

surplus.

_var(mp(k)
B 41

AS

A.12 Proof of Proposition 6

Firm surplus. Let us now derive the total firm surplus by substituting for equilibrium prices
and market shares into (12). When there is no data-sharing mandate on private payments,

total firm surplus is given by

7 1 k
Sp = U—C——T+f n?(k,p)ap(k)_,_w
16 Jo

whereas with a data-sharing mandate on private payments it is given by
S98 = u—c—7—T+flnP(k )OF (k)
F = 16 J, T p

Subtracting the former from the later gives the change in the total firm surplus:

var(mp(k))

ASp=-—
F 4T

Bank profit. Aggregating over y (k)

1 1nb(k)—l'[b 1
= —-0F(k —— O0F(k)=-
v gorw [ HE ok =g

0

shows that y = y©B, i.e. the total market share of the bank does not change with the intro-

duction of OB. Let us derive the change in the bank’s payment service price after OB as

P;?B —pp=1Ip
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We also know that the bank loses all credit market profit when OB is implemented. Using

these, we can denote the change in bank profit as

1
ASp=Hp-y —f np(k)y(k)dF(k)
—— 0 |

gain PS market

loss credit market

Substituting for the equilibrium market share gives

_ Hb 1 1 ﬂb(k) —Hb
ASy, = = fo (4 o )nb(k)aF(k)
var(mp(k))
B 2T

Public payment. Public payment prices its payment service at cost and thus operates at
zero profit under both data regimes.

FinTech lender. FinTech lender operates at a competitive setting under both data regimes
and thus makes no profit from lending.

The change in total surplus is given by

var(mp(k)) var(mp(k)) _ var(mp(k))
2T 4t B 47

which is equivalent to what we find by summing over the two markets at A.11.
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