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We examine the impact of public loan guarantees on firm-level credit growth
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of guarantee approval. Two key findings emerge. First, the majority of both
accepted and rejected applicants increase borrowing after the decision, indi-
cating that applicants are generally creditworthy. Second, IV estimates show
no effect of guarantee approval on credit growth, and if anything, suggest a
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stage.
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1 Introduction

Public loan guarantees are a widely used policy instrument aimed at alleviating
credit constraints, particularly for small and medium-sized enterprises (SMEs),
which often face limited access to external finance due to collateral shortages and
informational frictions. By sharing credit risk between the state and commercial
banks, guarantees are intended to stimulate lending and support investment and
growth. The central question, however, is whether such programs genuinely in-
crease credit or merely act as an implicit bank support, substituting existing un-
guaranteed lending.

The answer to this question is far from trivial. The key challenge is selection
into guarantee programs. Guarantees are not randomly assigned but firms—or
banks acting on their behalf—apply for them. Therefore, accepted applicants may
be, for example, more creditworthy to begin with, implying that they would have
received bank funding even without the guarantee. Another limitation is data:
existing studies typically rely on credit registers that identify guaranteed loans but
not rejected applications, making it impossible to observe the full applicant pool.

We overcome these challenges by using comprehensive application data from
Finnvera—a Finnish state-owned specialized financing company—including both
accepted and rejected applications, enriched with the Bank of Finland’s corporate
credit register data, and exploiting the quasi-random assignment of applications to
examiners. In particular, we use examiner leniency as an instrumental variable to
isolate the causal effect of a positive guarantee decision on firm-level credit growth.
This “judge IV” approach is widely applied in judicial studies (Kling (2006) and
thereafter) but novel in the study of public credit guarantees. Our design identifies
the local average treatment effect for firms whose approval depends on examiner
discretion, providing credible causal estimates for marginal applicants.

We document two main findings. First, even firms whose applications are re-
jected often increase borrowing after the decision. Second, IV estimates indicate
no positive effect of approval on loan growth—if anything, effects are negative.
These results are consistent with a “gatekeeper” role of banks, where the guaran-
tee provider does not observe truly credit constrained firms as they do not pass the
tirst screening stage by banks.

Our key source of data are all SME financing applications received by Finnvera
during 2015-2024. We merge the guarantee application data with loan-level corpo-
rate credit registry data of the Bank of Finland. This merged application-loan data,
covering years 2019-2024, allows us to examine the development of firm (and firm-
bank) level credit and the price of credit around the guarantee decision. A key ad-



vantage for our research question is that our loan-level data covers all bank loans,
which allows us to observe whether firms obtained other loans without a public
loan guarantee.

We start our empirical analysis by documenting that examiners processing SME
financing applications differ in their acceptance propensity. As applications are
processed on a first come first served basis, these differences in examiner leniency
create exogenous variation in guarantee approval rates for companies. Hence, we
use the application examiner leniency as an instrumental variable to study the ef-
fect of an approved guarantee decision on firm-level credit growth.

We provide two key empirical findings. First, descriptive evidence shows that
the majority of both accepted and rejected applicants increase borrowing after the
guarantee decision. This pattern indicates that even the rejected firms are often
creditworthy and able to acquire funding through alternative channels.

Second, our instrumental-variable estimates using examiner leniency reveal no
positive effect of guarantee approval on firm-level credit growth. Across multiple
time horizons, point estimates are negative and statistically insignificant. For firms
with prior borrowing relationships, the effect is negative, indicating that guaran-
tees may crowd out other forms of credit. For firms without prior loans, the effect
is indistinguishable from zero, implying that guarantees do not materially improve
access for new borrowers. These results hold under alternative definitions of the
dependent variable and exclusion of crisis-period observations.

To explore the mechanisms underlying our empirical results, we construct a
theoretical model of bank lending in the presence of public loan guarantees. In the
model, banks prefer lending under loan guarantees but borrowing firms trade off
the cost of public loan guarantee with cheaper borrowing interest rates. If pub-
lic loan guarantees do not reduce borrowing rates enough, the firms borrow less
in the presence of loan guarantees. Because the guarantees allow banks to move
into more risky borrower segments, aggregate bank lending may increase even if
existing bank customers reduce their borrowing.

We contribute to the literature in two main ways. First, we provide new ev-
idence on the lending effects of public credit guarantee programs. Unlike prior
studies that generally find positive impacts on lending, our results show no sig-
nificant increase in credit following guarantee approval. Several factors may ex-
plain this difference. Methodologically, our approach identifies local effects for
marginal applicants, whereas earlier work often estimates average effects around
eligibility thresholds (De Blasio et al., 2018; Gonzalez-Uribe & Wang, 2020; Bachas
et al., 2021; Bonfim et al., 2023) or compares credit trajectories of firms with and
without guaranteed loans (Altavilla et al., 2025; Jiménez et al., 2024; Cascarino et



al., 2022; Neugebauer & Mateus, 2025; Giiler & Samarin, 2023; Martin et al., 2025).
The population studied—Finnish SMEs applying for guarantees between 2019 and
2023—may also face relatively mild credit frictions compared to firms in other con-
texts, limiting the potential impact of guarantees. In addition, program design
features, such as guarantee fees and their interaction with bank pricing (Giiler &
Samarin, 2023), may reduce the net cost advantage of guaranteed loans for borrow-
ers. Finally, institutional characteristics, including the high level of concentration
of the Finnish banking sector, may further dampen the effect on lending. By doc-
umenting a setting where guarantees do not expand credit, we highlight the im-
portance of market structure and program design in evaluating the effectiveness
of public guarantee schemes.

Our second contribution is that we extend the judge-IV methodology to a new
domain. Originally developed for and widely used in criminal justice settings
(Kling, 2006; Aizer & Doyle Jr, 2015; Bhuller et al., 2020; Huttunen et al., 2022, see
e.g.), this design has increasingly been applied to study effects of different firm-
level interventions, such as patents (Farre-Mensa et al., 2020), start-up accelerators
(Gonzalez-Uribe & Reyes, 2021) and public subsidies (Hirvonen et al., 2023). To
our knowledge, this is the first application of judge-IV to credit guarantee pro-
grams.

The remainder of the paper proceeds as follows: Section 2 describes the institu-
tional setting; Section 3 details the data; Section 4 explains the empirical strategy;
Section 5 presents results; Section 6 presents the theoretical model and tests its

additional predictions. Section 7 concludes.

2 Institutional Context

Finnvera is a Finnish state-owned specialized financing company. Its mandate
is to complement private financial markets by providing loans, guarantees, and
export credit guarantees to promote enterprise growth, internationalization, and
contribute to regional development. For SMEs, Finnvera offers several guarantee
products aimed at easing access to bank financing. These guarantees typically
cover 50-80% of the loan amount and involve costs for the firm in the form of an
annual premium of 0.95-1.95% of the guaranteed amount, plus a one-off service
fee of 1%.

Figure 1 illustrates the SME guarantee application workflow, from bank sub-
mission to Finnvera’s decision. Guarantee applications are typically initiated by
the firm’s bank, which submits the request to Finnvera. The approval process in-

volves an assessment of the applicant’s financial standing, risk rating, and compli-
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Figure 1: Public loan guarantee application process in Finland
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Notes: The figure presents the guarantee application process of the state-owned specialized financ-
ing company Finnvera’s guarantees from the loan application to the guarantee decision and ulti-
mate loan decision.

ance with product-specific conditions.

Applications are assigned to examiners within Finnvera’s Small Business Fi-
nancing unit on a first-come-first-served basis. Importantly, this implies that exam-
iners do not specialize for example, in certain industries or product types, which
could produce systematic non-random variation in approval propensities (Righi
& Simcoe, 2019). Moreover, while some rejections are automatic due to eligibil-
ity criteria, most decisions involve examiner discretion, creating heterogeneity in
approval outcomes. These institutional features, the quasi-random allocation of
applications to examiners and the involvement of examiner discretion, underpin
our identification strategy as they create exogeneous variation in approval propen-
sity for applying firms.

The primary determinant of Finnvera’s guarantee decision is the applicant firm’s
ability to repay the loan, which is assessed through a comprehensive analysis that
includes, but is not limited to, the firm’s credit rating. Figure 2 highlights an impor-
tant institutional feature: the risk profiles of applicants varies over time. Notably,
after the onset of Covid-19, the share of applicants with stronger repayment ca-
pacity increased. In addition to this supply-side variation, Finnvera adjusted its
approval policy during the pandemic by temporarily lowering risk score thresh-
olds for guarantees. In Section 4, we explain how these time-varying applicant
characteristics and policy changes are incorporated into our research design.

Figure 3 shows the quarterly acceptance rate of Finnvera’s guarantee applica-
tions. Overall, acceptance rate is relatively high, around 91%. In addition, the
temporary relaxed guarantee criteria during the Covid-19 pandemic can be seen
as a surge in approvals in 20200Q2-0Q4.



Figure 2: Guarantee applications by risk category
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Notes: The left hand side figure shows the number of guarantee applications by quarter and risk
category bin. The right hand side figure presents the distribution of accepted applications by risk
category bin.

Figure 3: Acceptance rate over time.
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3 Data

Our core data consists of all financing applications handled by Finnvera’s Small
Business Financing unit between 2015 and 2023. The unit of observation is an ap-
plication h submitted for firm 7, reviewed by examiner r, at date t. Each record
includes the application decision date, the examiner identifier, the product type
(loan or guarantee), and detailed information on the requested financing—product
name, applied amount, and in case of guarantees, associated bank granting the
guaranteed loan. In addition, the application data includes data on applicant back-
ground characteristics at the time of application, including industry, region, and
Finnvera’s internal risk score. These observable firm characteristics will serve as
controls in our empirical analysis.

To measure firm-level borrowing outcomes, we merge the application data with
data from the Bank of Finland’s corporate credit registry. Before merging, we ag-
gregate the loan level data to the firm or firm-bank level. The credit registry allows
us to trace the evolution of each applicant’s outstanding bank credit and pricing
around the Finnvera’s guarantee decision date. Specifically, we calculate the fol-
lowing variables at firm (and firm-bank) level: (i) total outstanding loans; and (ii)
a weighted-average loan margin quarter by quarter before and after the guarantee
decision date. Corporate credit registry data is available from 2019 onward. Con-
sequently, our merged sample covers applications during 2019-2023 and therefore
covers both the Covid-19 pandemic and periods outside it. This feature allows
us to track outcomes both under crisis conditions and in normal times. Table 2

describes the data by approval status of the guarantee applications.

4 Empirical Strategy

Our goal is to estimate the effect of Finnvera’s guarantee approval on firm-level
borrowing. Let v;5.1r denote an outcome for firm 7 associated with application £,
measured k periods relative to the decision date ¢ (e.g., the change in total out-
standing bank loans). Let D;;,, be an indicator equal to one if the application % of

tirm i is approved by examiner r at time ¢. A natural starting point is:

Yinttk = Bo + B1Dinrt + ' Xit + o + €ine, (1)

where X, collects firm characteristics (e.g., industry, region and Finnvera risk
score) and o, denotes time fixed effects. The coefficient 3; captures the associa-
tion between approval and subsequent borrowing at horizon k.



4.1 Examiner leniency as an instrument

Equation (1) is unlikely to identify a causal effect because unobserved firm charac-
teristics may influence both approval and borrowing. For example, more growth-oriented
tirms could both persuade examiners to approve guarantees and pursue bank fi-
nancing even absent a guarantee. To overcome this selection problem, we exploit

the quasi-random assignment of applications to Finnvera examiners and use ex-
aminer leniency as an instrument for approval—a “judge IV” design.

To construct our instrument for the approval decision D;;,, we follow a leave-one-out
approach standard in the judge IV literature. Using the full applications panel
(2015-2023, all applications excluding automatic rejections), we first regress the
approval indicator on fully interacted risk score bin - quarter fixed effects ¢, ; (here-
after risk score - time FE) and collecting residuals w;;,:

*
Dihrt - 5s,t + Uinre, Dihrt = Uihrt- (2)

Risk score-time fixed effects ¢, control for the time-varying applicant risk profile
and guarantee policy described in Section 2. More specifically, examiners working
at different times face applicants with varying credit risk and guarantee policies
with different levels of risk score related stringency. By controlling for these fac-
tors, our leniency measure captures residual approval propensity after adjusting
for changes in credit risk profile or guarantee policies.!

For each examiner r, we define their residual approval propensity Z;, excluding
all cases belonging to firm i (jackknife leave-one-firm-out):

]' *
Zin = Tl > Diwari (3)
" a€H, (i)

where H,(i) = {a : r(a) =71, i(a) # 1, t(a) € {0,...,T}}, i.e. the set of appli-
cations reviewed by examiner r, excluding those submitted for firm . Intuitively,
Z;» measures how lenient the examiner r is based only on cases of other firms’, thus
preventing mechanical correlation with D;j,,; for firm 1.

Next, we estimate the following first- and second-stage equations for the sam-
ple of guarantee applications during 2019-2023:

First stage: Dipt = o + a1 Ziy + ' Xit + st + ikt 4)
Second stage: ik = Bo + 51ﬁihrt + ' Xt + o + Eine. 5)

!In the raw applications data, there are 15 different risk categories with very few observations
in some of them. To ensure that there is a sufficient number of observations in each risk score bin -
quarter pair to estimate the fixed effects regression, we aggregate risk categories into three groups.



The instrument Z;, varies across examiner—firm pairs due to the quasi-random
assignment of applications to examiners with heterogeneous propensities to ap-
prove. We include the same controls X;; and time fixed effects «,, in both stages.
As applications are allocated to examiners individually, rather than in batches or
shifts, we do not cluster (robust) standard errors as suggested by Abadie et al.
(2022) and Chyn et al. (2025).

Our key coefficient of interest, 3;, identifies a Local Average Treatment Effect
(LATE): the causal impact of approval on borrowing for marginal applications,
those that would be approved by relatively lenient examiners but not by stricter

ones.

4.2 Validity of the instrument

The key for our identification strategy is that examiner leniency must satisfy the
following assumptions: relevance, independence, monotonicity, and exclusion re-
striction.

Concerning relevance, we report first-stage estimates of a; and the correspond-
ing first-stage F'-statistics in Table 1. The estimated coefficient for examiner le-
niency is positive and statistically significant. In addition, the weak instrument
F-statistic clearly exceeds the common rule-of-thumb threshold of > 10, indicat-
ing sufficient instrument relevance in finite samples. Furthermore, in Figure 4,
we visualize the distribution of examiner leniency and estimate its non-parametric
relationship with approval probabilities to document substantial cross-examiner
variation that predicts decisions.

To establish independence, namely assess whether applications are quasi-randomly
assigned to examiners, we study whether the observed characteristics that explain
the guarantee decision are unrelated to the examiner leniency. We start with sum-
mary statistics. Table 2 compares observable characteristics across accepted and re-
jected applications. Overall, accepted and rejected applicants look strikingly simi-
lar. Accepted applicants are slightly larger in terms of revenue and they tend to be
less risky in terms of the credit risk rating. In addition, accepted applicants operate
slightly more frequently in the wholesale and retail trade industry. Furthermore,
accepted applicants also apply for on average smaller guarantee amounts. Table 3
shows the result of a balance test, where we regress both approval dummy and
the leniency measure on observed firm characteristics. As expected, many of these
characteristics are strongly correlated with the guarantee decision. In addition, the
joint F-statistics is 11.9, indicating that the observed characteristics jointly predict

the guarantee approval. On the other hand, the same characteristics do not pre-



Figure 4: Variation in examiner leniency and first stage.
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dict examiner leniency with F statistics value of 1.77. All in all, the statistically
insignificant relationship between Z;, and X, support independence.

Monotonicity requires that higher examiner leniency weakly increases the prob-
ability of approval for every application. In Table 4, we examine first-stage co-
efficients for examiner leniency across rich subsamples (by industry, region, and
prior-loan status). Consistently positive and statistically significant first-stage co-
efficients across subgroups support monotonicity.

The exclusion restriction posits that examiner leniency affects outcomes only
through the approval decision. This is plausible in our context because examiners
process applications but do not allocate bank credit directly, set loan terms, or in-
teract with banks or firms beyond the guarantee decision. To bolster this claim, in
Section 5.2 we show that Z;, does not predict pre-decision trends in outcomes.
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5 Results

5.1 Descriptive evidence on firm borrowing around the guarantee

decision

We begin with a descriptive overview of Finnvera’s guarantee decisions and ap-
plicants” borrowing trajectories. A striking finding from Table 2 is that not only
do most accepted applicants increase their borrowing after the guarantee decision,
but the majority of rejected applicants also experience growth in outstanding loans
following a negative decision. Specifically, 80 % of accepted and 73 % of rejected
applicants experience an increase in outstanding loans six months after the guar-
antee decision. This pattern indicates that firms applying for guarantees—those
banks consider creditworthy enough to lend with a guarantee—are not univer-
sally credit constrained. Even without the guarantee, many of these firms secure
additional financing, implying that guarantees may not be the decisive factor for
credit access in this setting.

Next, we examine event-time patterns. Figure 5 plots an event study of firm-
level loans outstanding from four quarters before to four quarters after the guar-
antee decision date, separately for accepted and rejected applications. Again, on
average, the outstanding credit rises around the decision for both groups, with no
visible difference across groups.

Finally, in Figure 6 we explore the relationship between examiner leniency—our
instrumental variable—and firm-level credit growth. A binned scatter plot of log(loans+
1) or a loan increase dummy six months after the guarantee decision against ex-
aminer leniency shows a mild negative association, reinforcing the view that guar-
antee approval does not systematically drive borrowing outcomes.

Overall, this descriptive evidence suggests that the guarantee is not the sole
driver of firm-level credit growth. If firms can obtain loans without guarantees,
the marginal effect of approval may be limited. To address this question directly,

we move beyond descriptive patterns to our IV estimation.

5.2 The effect of guarantees on credit growth

Table 5 presents our baseline results, namely IV and OLS estimates for log(loans
+ 1) at applicant firm level six months after the guarantee decision. OLS regres-
sions indicate a positive and statistically significant association between guarantee
approval and subsequent borrowing. In contrast, IV estimates show a negative,
yet statistically insignificant effect. The contrast between OLS and IV estimate

implies that for applicants at the margin of approval, the positive guarantee deci-
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Figure 5: Event study loans outstanding around the guarantee decision, accepted vs. rejected
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The figure shows event study estimates for firm-level loans outstanding four quarter before and
four quarters after the guarantee decision for accepted and rejected applications. The sample in-
cludes all guarantee applications during 2019-2023.

sion does not increase firm-level borrowing either because a) accepted applicants
would have experienced growth in credit even without the guarantee (selection)
or b) the effect of guarantee approval depends on the population studied (all ap-
plicants vs. marginal applicants).

To examine the evolution of IV estimates across different time horizons, Fig-
ure 7 plots IV estimates for log(loans + 1) from twelve months before to twelve
months after the decision date. Pre-decision coefficients are positive yet statisti-
cally insignificant, providing support for the exclusion restriction. Post-decision
estimates turn slightly negative, though remain statistically insignificant across all
horizons. This confirms that our IV results are not driven by lags in loan with-
drawals after the guarantee decision.

Next, we examine whether the effects of guarantees differ between the exten-
sive and intensive margin. Table 6 reports IV and OLS estimates for firms without
outstanding loans (columns 14, extensive margin) and firms with existing bank
loans at the time of the guarantee decision (columns 5-8, intensive margin). The
tirst finding is that the positive OLS results in Table 5 are driven by extensive mar-
gin effects: firms without prior lending relationships show a strong association
between guarantees and credit growth. In contrast, firms with existing loans ex-
hibit no such relationship. However, IV estimates are negative for both groups.
Overall, these findings suggest that at the margin of approval, guarantees do not
materially improve access to bank finance—even for new borrowers.

As a robustness checks, we repeat our analysis with alternative dependent vari-
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Figure 6: Binned scatter plot of loans and examiner leniency
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dummy that equals 1 if loans outstanding have increased six months after the guarantee decision.
To construct the plots, we first regress the y-axis variable on risk score - time fixed effects and collect
the residuals. We then add the mean y-axis variable value to each residual. The solid line shows the
OLS estimate by using the underlying microdata. The sample includes all guarantee applications
received during 2019-2023.

ables: a dummy that equals 1 if outstanding loans of the firm increase within 6
months after the guarantee decision (Table 7) and log(loans + 1) at firm-bank level
(Table 8), and by excluding March-December 2020, namely the onset of the Covid-
19 with heightened acceptance rate (Table 9). In all of these cases, our results re-
main qualitatively unchanged.
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Figure 7: IV estimates over time.
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and four quarters after the guarantee decision. For pre-decision quarters, the sample includes
firms with existing loans. For post-decision quarters the sample includes all guarantee applications
during 2019-2023.

6 A Model of Public Loan Guarantees

Overall, our empirical results suggests that public loan guarantees have no effect
on bank lending. To explore the mechanism underlying such result might arise,
we construct a theoretical model of bank lending in the presence of public loan

guarantees.

6.1 Assumptions

Consider the interaction between a positive measure of firms with access to iden-
tical investment projects and a competitive bank with access to liquid funds. Both
the firms and the bank are risk-neutral, have market power, and there is no time
preference. If a firm invests k € [0, co) units, its project pays n(k) verifiable units
with probability p € (0,1) and zero otherwise. The conditional return function
7 : [0,00) — [0, 00) satisfies the standard properties: 7’'(k) > 0, 7" (k) < 0,7(0) = 0,
and limy_,o 7' (k) = oo. Here, and in what follows, we use the Lagrange notation
for derivatives whenever no confusion may arise. For simplicity, we assume that
the firms have no liquid funds to be invested in their project. Therefore, the firms
must tap into the bank for financing their entire investment.

A government agency may guarantee (part of) firms’ borrowing from the bank.
We allow for the loan guarantee to affect the market for corporate credit via three

14



channels. First, a default channel subsidizes the bank: If a firm has a guarantee, the
agency will reimburse a fraction v € [0, 1] of the loan amount to the firm’s bank in
the case of the firm’s default. Thus, v is the coverage of the loan guarantee. Second,
a Basel 1II channel also subsidizes the bank: Basel III risk-weighted capital regula-
tion implies that the bank may be able hold less capital against government-backed
lending. For example, if a bank is using the internal-ratings based approach to cal-
culate its capital requirements, it may invoke the high reliability to government
guarantees to reduce its capital requirement. A bank using the standardized ap-
proach has less freedom in this respect. We assume that the bank can raise funds
flexibly at rate ¢ € (0, co) when the firm’s borrowing is unguaranteed and that the
guarantee reduces this rate by fraction s. Third, a guarantee fee channel directly in-
creases firms’ borrowing cost: To obtain a guarantee, a borrowing firm must pay a
credit-guarantee fee f per guaranteed amount to the agency. We assume s and f
to be weakly increasing functions of v, with s : [0,1] — [0, 1] and f : [0, 1] — [0, 00).

We do not model the government agency granting guarantees and its objective
explicitly. Instead, we solve the model for any given v and conduct comparative
static analysis on it. In practice, the agency chooses between some v € (0, 1] (ac-
cepting a guarantee application) and v = 0 (rejecting a guarantee application). For
brevity, we focus on marginal changes in 7, and equate a marginal increase in
with the agency’s granting of a public loan guarantee.

We consider both firms with a credit history and firms without one. If a loan
applicant has no credit history, the bank must incur a firm-specific monitoring cost
after granting the loan. We model this monitoring cost as a random variable M
whose distribution across firms is described by a cumulative distribution function
®(m) = Pr(M < m), with density ¢(m) = ®'(m). We provide one financing friction
foundation for M in Section 6.4, but M may be thought of reflecting information-
based financing frictions faced by new borrowers quite broadly: E.g., we may thing
that the bank faces a firm-specific fixed cost of initiating a loan to a new borrower,
arising from administrative costs such as origination, underwriting, documenta-
tion, regulatory or due diligence costs.

If a firm has a credit history, the fixed cost is normalized to zero — administra-
tive, information acquisition, and monitoring costs associated with lending to a fa-
miliar borrower are plausibly smaller than with a new lending relationship. Thus,
these familiar borrowers are not assumed to suffer from standard information-
based financing frictions. Nonetheless, even these borrowers may underinvest be-
cause the bank has market power and can charge a lending rate above the market
rate. We next study whether public loan guarantees alleviate or amplify these fi-

nancing frictions faced by new and old borrowers .
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6.2 Firm’s Investment and Borrowing

A firm’s problem, irrespective of its credit history, is given by

Jnax 7 (k,r,7) = plr(k) = (r + f(7))A] (6)
in which r is the lending interest rate charged by the bank, so r + f(7) constitutes
the firm’s total marginal cost of credit. With probability p the firm’s investment
pays its return 7(k) in which case the firm pays back its loan with interest to the
bank. We consider a standard debt contract whereby the bank has seniority and
can seize the project’s cashflow if the firm defaults. Thus, in equilibrium, the firm
honors the contract if it has cashflow to do so. Moreover, as the firm has no liquid
funds of its own, the firm pays the credit-guarantee fee f() to the agency only if
it has cashflow to do so. The unique solution to the firm’s problem of equation (6)
is given by

K (ry) = ()7 4+ f(7) (7)

From equation (6) we can establish that the firm’s borrowing and investment at the
intensive margin is inversely related to the firm’s marginal cost of credit r + f(7).

Next, we characterize the relation between r and  in equilibrium.

6.3 Effects of Loan Guarantee at the Intensive Margin

Consider the bank at the intensive margin, i.e., when the bank faces a firm with a
credit history or a firm with no credit history after the bank has sunk the fixed cost

of initiating a loan. The bank’s profit function can be written as

HB (kF(rv 7)7T7 7) = [T(p + 7(1 - p)) - C(l - 3(7))} kF(ﬁ 7) (8)

in which p + v(1 — p) is the effective project success probability from the bank’s
perspective and ¢(1 — s(7)) is the bank’s marginal cost of funds. Thus, the term in
the square-brackets is the bank’s expected interest rate margin which we assume
to be positive. The equilibrium lending rate is then given by

r*(7) = arg max T(K"(r,7),7,7). )
re|0,00
Let us denote by £(r) = (r/k¥)Ok" JOr < 0, by k*(v) = k¥ (r*(v),7), and by
R*(v) = r*(v) + f(7), the interest rate elasticity of the firm’s borrowing, the equi-
librium borrowing of the firm, and the firm’s equilibrium marginal cost of credit.
We have the following result:
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Proposition 1. (i) Public loan guarantees increase (decrease) bank lending at the intensive

margin if and only if they decrease (increase) the firms’ marginal cost of credit, i.e.,

dr*

. 0.

K20 iff RY(y) = f'() +

VIIA

(ii) The sign of the effect of public loan guarantees on the firms’ marginal cost of credit, i.e.,
the sign of R*'(vy), is given by the sign of

(1 =p)[L+e(r™ ()] +

Proof. In Appendix A.

Part (i) of Proposition 1 shows that, at the intensive margin, the effect of public
loan guarantees on bank lending is inversely related to the their effect on the firms’
marginal cost of credit. The effect of public loan guarantees on the equilibrium
marginal cost of credit can in turn be decomposed into the direct effect via the
credit guarantee fee f(y) and the indirect effect via the lending interest rate r*(v).
Because the direct effect is positive, a necessary condition for the negative effect of
public loan guarantees on the marginal cost of credit is that the guarantees reduce
the bank’s lending interest rate.

The effect of loan guarantees on lending interest rates is generally ambigu-
ous. As a result, the effect of loan guarantees on the marginal cost of credit and
bank lending at the intensive margin is also ambiguous. As shown by part (ii)
of Proposition 1, the effect of the loan guarantees on the cost of credit depends
on a complex mix of the three channels whereby loan guarantees affect the mar-
ket for corporate credit: First, in the absence of the Basel III and guarantee fee
channels (s'(-) = f'(-) = 0), loan guarantees reduce the firm’s cost of credit only
if the firm’s borrowing is sufficiently sensitive to the changes in the interest rate
(e(r*) > —1). Intuitively, if the firm’s borrowing is unresponsive to changes in the
lending rate, loan guarantees prompt the bank to charge a higher lending rate, be-
cause the bank will get its lending rate reimbursed in the case of default. Second,
if the Basel III channel reduces the bank’s cost of funds (s'(-) > 0), the bank passes
some of this reduction to borrowing firms — the rate of this pass trough depends
on the interest rate elasticity. Thus, the Basel III channel tends to reduce the firm’s
cost of credit. Third, the guarantee fee channel increases the firms” cost of credit
(f'(+) > 0), but the bank may respond to this increase by reducing its lending rate.
Thus, the magnitude of this positive effect of the guarantee fee channel on the cost
of credit depends on the interest rate elasticity.

More generally, we may write the key equilibrium variables as r*(v, ¢, p), R*(7, ¢, p),
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and k*(v, ¢, p), and use equation (8) and part (i) of Proposition 1 to establish com-
parative statics with respect to c and p. It is straightforward to show that the bank’s
equilibrium lending rate 7* and, thereby, the firms’” equilibrium marginal cost of
credit R* increase with the bank’s cost of funds c. Thus, bank lending at the in-
tensive margin k* decreases with c. This effect reflects the bank lending channel
of monetary policy transmission, because the Central Bank interest rate may be
thought to directly affect c. Moreover, r*, and, thereby, R* decrease (increase) with
the project success probability p if (r*) < (>) — 1 and vice versa for £*. Thus,
the bank charges a more creditworthy firm with a lower (higher) interest rate and
increases (decreases) its lending to that firm, if the firm’s borrowing is sufficiently
(in)sensitive to the changes in the interest rate. The explanation for this effect is
analogous to one of the default channel of the public loan guarantees.

6.4 Effects of Loan Guarantee at the Extensive Margin

Consider next the bank’s problem at the extensive margin, i.e., when the bank faces
a de novo loan applicant with no credit history. In this case, the bank needs to incur
the fixed cost M of initiating the loan, drawn from the cumulative distribution
function ®(m). Let I*(y) = ' (k*(y),r*(7),7)), | € {F, B}, denote the firm’s
and bank’s equilibrium profits. Then, the bank is willing to lend for the new loan
applicant if and only if IT?* () — m > 0. Thus, new loan applicants with

m < m(y) =107 () (10)

can borrow from the bank, and firms with m > () are shut out from the market
of corporate credit.

One interpretation of the underlying financial friction follows from Holmstrém
& Tirole (1997): M is a firm-specific monitoring cost that the bank must incur upon
granting a loan, and its realization m is observed at least by the bank before the
lending decision. Specifically, assume that a firm can choose between two projects.
The good project is the one described in Section 6.1. The bad project fails with
probability one but yields private benefits larger than IT¥*(«) to the firm’s decision
maker. The project choice and private benefits are non-verifiable to third parties.
The bank’s monitoring eliminates the bad project from the firm’s choice set. Then,
in equilibrium, the bank provides lending with monitoring for firms with m <
m(v) and rejects loan applications from firms with m > m(v).

The aggregate bank lending to new loan applicants is given by
L(y) = @(m(y)k* (), (11)
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in which ®(m()) denotes the proportion of new loan applicants that obtain a loan
and k*(7) is the equilibrium lending per firm. From equations (10) and (11) we get

the following result:

Proposition 2. (i) Public loan guarantees improve (weaken) the access of new firms to
bank lending if and only if they increase (reduce) the profitability of bank lending, i.e.,

m(y) 20 iff T(y) 0.

(ii) The sign of the effect of public loan guarantees on the profitability of bank lending, i.e.,
the sign of T1P*'(), is given by the sign of

L=p)(*(v) =7 (7)) + ¢s'(7). (12)

(iii) The effect of public loan guarantees on aggregate bank lending to firms with no credit
history is given by the sign of

L'(y) = k*(v)o(m(y))m () + (@ (7) k™ (7). (13)

Proof. In Appendix A.

Part (i) of Proposition 2 suggests that if public loan guarantees improve the
profitability of bank lending, banks can afford to expand their lending to more
opaque firms requiring more monitoring or other scrutiny. Part (ii) characterizes
the circumstances where that profitability increase happens: Equation (12) shows
that the default and Basel III channels (captured by the terms (1 — p)r*(y) and
cs'(y)) improve profitability by subsidizing the bank, but the guarantee fee channel
(captured by the term (1 — p)vyf'(7)) reduces profitability by reducing new firms’
demand for credit. Nonetheless, part (i) suggest a revealed preference argument:
Whenever we observe bank-backed applications for loan guarantees by new firms,
equation (12) should be positive and, accordingly, loan guarantees should improve
those firms” access to credit.

Part (iii) characterizes the effect of loan guarantees on aggregate bank lending
to new firms. The sign of the first term on the right-hand side of equation (13)
captures the effects on bank lending to marginal new firms, i.e., on those new firms
whose access to bank lending is affected by public loan guarantees. The sign of
this term follows from parts (i) and (ii) and, as argued above, may be assumed to
be positive whenever we observe guarantee applications of new firms. The second
term on the right-hand side of equation (13) captures the effects on intramarginal
new firms, i.e., on those new firms that would have obtained loans in the absence

of public loan guarantees. The sign of the second term follows from Proposition 1:
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It is non-negative if and only if public loan guarantees do not increase firms’ cost
of credit.

Thus, assuming that public loan guarantees improve the profitability of bank
lending to new firms, a sufficient condition for public loan guarantees to increase
aggregate bank lending to new firms is that they do not increase the firms” marginal
cost of credit and, by implication, do not decrease bank lending to firms with a
credit history. If the second term characterizing the sign of L'(v) is strictly nega-
tive, however, the effect of public loan guarantees on aggregate bank lending to
new loan applicants is ambiguous. As a result, even if public loan guarantees im-
prove access of new firms to bank lending, they do not necessarily increase bank
lending to new firms, because each intramarginal new firm may borrow less in the

presence of public loan guarantees.

6.5 Mechanism: The cost of credit

To understand why guarantees fail to expand borrowing, we examine their effect
on loan pricing. Specifically, if banks do not fully account for the reduced credit
risk provided by the guarantee, the overall cost of credit (interest rate plus guar-
antee fees) may be higher with a guarantee than without one. In such cases, firms
would have little incentive to increase borrowing following a positive guarantee
decision.

Table 10 reports IV and OLS estimates of the positive guarantee decision for
weighted average loan margins (interest rate spread) for firms that have increased
borrowing six months after the guarantee decision. While OLS estimates are mod-
est—around —13 basis points—IV estimates indicate a clear negative effect: the
guarantee decision reduces the weighted average loan margin by 1.94-2.24 per-
centage points.

To assess the impact on the total cost of credit, this reduction must be compared
to the costs associated with guarantees. Finnvera guarantees involve an annual
premium of 0.95%-1.95% of the guaranteed amount, depending on product type
and applicant risk profile, plus a one-off service fee of 1% (temporarily lowered to
0.1% during the pandemic). In total, guarantee costs amount to roughly 2%-3%
of the guaranteed amount, which—given a coverage ratio of 50%—-80%—corre-
sponds to 1%—-2.4% of the borrowed amount. Thus, margin reductions broadly
offset guarantee costs but do not significantly lower the total cost of credit. Conse-
quently, both accepted and rejected applicants experience similar changes in total
borrowing costs after the guarantee decision, which helps explain the absence of

differential credit growth between the two groups.
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7 Conclusion

This paper offers new evidence on the lending effects of public loan guarantees us-
ing an examiner leniency design and comprehensive guarantee application data.
In our setting, guarantee approval does not increase firm-level borrowing; if any-
thing, it reduces credit for applicants at the margin of approval. As both ac-
cepted and rejected applicants increase their borrowing after the guarantee de-
cision, banks may act as gatekeepers, filtering out truly credit-constrained firms
before applications reach the guarantee provider.

Prior research on Finnvera guarantees documents positive relationship between
guarantees and real outcomes such as sales growth, employment, and investment
(Ylhdinen, 2013; Kotamaki, 2025). Taken together our findings and existing litera-
ture, it seems that guarantees may operate through channels other than immedi-
ate credit growth—such as improving the stability of banking relationships, facil-
itating refinancing, or extending loan maturities. Understanding these alternative
mechanisms is an important avenue for future research, particularly in light of
policy debates on the role of public guarantee programs in supporting small and

medium-sized enterprises.
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A Proofs of the Theoretical Model

Proof of Proposition 1. (i) Differentiating k*(v) = k%' (r*(v),~) using equation (7)
gives
okt dr*  Ok¥ 1 dr*
k*/ = —_— _ —_— / .
=G E 5~ (& )

Because 7" (k) < 0, the sign of £*/(7y) is inversely related to the sign of

dr*

R'() = £+

(A1)

(ii) Because r*(v) solves OIIZ (k¥ (r,~),r,7v)/0r = 0, totally differentiating this

tirst-order condition gives

82HB
* aro
dr O e (A2)
dry H2118
or | _
rT=r

Taking derivatives in equation (8) yields

(897};7 . =1 =pk*(v)(1+e(r)) + [(p + (1 =) f'(y) + CS/(’y)] Z?air
+[T*(p‘|‘7(1 -p)) —c(1 —S('y))}f’m/)%’ (A3)

in which we have used 9k” /0y = f'(v)0k* /Or and O*k* /(Ordv) = f'(v)0*k* JOr?

from equation (7), and

801:2 At _p))aair + [+ =p) — (1= s(7))] 80712 :

r=r

(A4)

Because r* () = arg max,¢jo,c0) [I? (k7 (-,7), -, 7), we assume that 9117 /9r? |, _,.- < 0.
For this second-order condition, equation (A4) implies as a sufficient condition,
e.g., O°k Jor* < 0.

Substitution of equations (A2)—(A4) for dr*/dv in equation (A1) and simplifying

gives

F){22 o+ 11 = p) () —es'(n)] = 1= p)[1 + (]}
2(p+v(1—p) %+ [r(p+ (1 — p)) — c(1 — 5(7))] Z&-

RY(y) = (A5)

The denominator of equation (A5) is equation A4 and is hence strictly negative.
As a result, the sign of R*'(7) is given by the opposite sign of the term in the curly
brackets in the numerator of equation (A5). B
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Proof of Proposition 2. (i) Part (i) directly follows from differentiation of equa-
tion (10). (ii) Differentiating equation (10) using equation (8) and the Envelope

Theorem gives after some tedious algebra

% () = (1= p)(r*(v) = 7f' (7)) + es' (7)]k* (),

which shows how the sign of IT%*/(«y) is given by the sign of the term in the square
brackets on the right-hand side.
(ii) Differentiating equation (11) gives the equation for L/(y). K.
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B Tables

Table 1: First stage estimates.

Decision

1) )

Leniency 0.54** (0.53***
(0.13) (0.13)

Weak instrument F statistic  16.98 16.41

Controls No Yes
Observations 9777 9777
Firms 7773 7773
Banks 12 12
Examiners 44 44

Notes: Table presents first-stage results. The depen-
dent variable is an indicator equal to 1 (0) when the
guarantee application is accepted (rejected). The in-
dependent variable is the leave-one-out measure of
examiner leniency. Column 1 reports results with-
out and Column 2 with additional controls: industry
dummies and a dummy equal to 1 if the firm is in the
Capital region. Both specifications include risk score—
time fixed effects. The sample includes all guaran-
tee applications during 2019-2023. *p<0.1; **p<0.05;
*p<0.01
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Table 2: Summary statistics.

Accepted applications Rejected applications

Count Mean Count Mean
Loans outstanding 8,929 65.670 848 66.130
Applied guarantee amount 8,929 44.510 848 54.160
Change in outstanding loans 8,929 47.300 848 46.420
Loan increase dummy 8,929 0.800 848 0.730
New loan contract 8,929 0.590 848 0.400
Loan margin of existing loans 4,539 2.030 391 2.090
Loan margin six months after the decision 8,142 2.470 729 2.570
Manufacturing 8,929 0.110 848 0.130
Construction 8,929 0.140 848 0.110
Trade 8,929 0.210 848 0.170
Service 8,929 0.520 848 0.550
High risk 8,929 0.680 848 0.760
Capital district 8,929 0.250 848 0.240
Number of employees 8, 854 4.240 847 4.470
Revenue 5,677 0.810 440 0.730

Notes: Table presents summary statistics separately for accepted and rejected guarantee applications. Loans
outstanding is the applicant firm’s outstanding loans at the time of the guarantee decision in EURth. Applied
guarantee amount is shown in EURth. Change in outstanding loans is the change in outstanding loans
six months after the guarantee decision in EURth. Loan increase dummy is a dummy that equals 1 if the
applicant firm experiences an increase in loans outstanding six months after the guarantee decision. New
loan contract is a dummy that equals 1 if the applicant firm obtains a new loan contract within six months
after the guarantee decision. Loan margin of existing loans in percentages is calculated for firms with existing
loans. Loan margin six months after the decision is calculated firms with loans outstanding six months after
the guarantee decision. Manufacturing, construction,trade and services are industry dummies. High risk is
a dummy if the internal risk category of the applicant firm is B or below. Capital region is a dummy that
equals 1 if the applicant firm is located in the Helsinki metropolitan area. Revenue is shown in EURmn. The
sample includes all guarantee applications during 2019-2023.
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Table 3: Balance check.

Decision  Leniency
1) 2)
Intercept 0.972sxx -0.0079
(0.007) (0.0120)
Prior loan 0.004 0.0011x
(0.006) (0.0005)
Trade 0.020xx -0.0000
(0.007) (0.0006)
Capital district 0.007 0.0001
(0.006) (0.0005)
Employer 0.017xx 0.0005
(0.007) (0.0005)
Small application 0.041xxx -0.0006
(0.006) (0.0005)
Observations 9777 9777
Firms 7773 7773
Banks 12 12
Examiners 44 44
F-test F=119x+ F=177
Mean (dependent variable) 0.913 -0.0007

Notes: Table shows results for regressing the guarantee deci-
sion dummy and examiner leniency on the set of observed
firm and application level characteristics. Prior loan is a
dummy that equals 1 if the applicant firm has loans outstand-
ing at the time of the guarantee decision. Trade is a dummy
that equals 1 if the applicant firm operates in wholesale or re-
tail trade industry. Capital district is a dummy that equals 1
if the firm is located in the Helsinki metropolitan area. Em-
ployer is a dummy that equals 1 if the number of employees
is greater than one. Small application is a dummy if the ap-
plied guarantee amount is at most EUR 25 000. Both specifi-
cations include risk score-time fixed effects. The sample in-
cludes all guarantee applications during 2019-2023. *p<0.1;
**p<0.05; **p<0.01

28



100>d,.. ‘50°0>d.. ‘1'0>d, swiry jo uonemdodqns usaaId sy 105 £207-610Z Surtmp suonedrdde

doyuerens [re apnpur safduwes Sy ‘S}O9§d POXy SW—I00S SLI IPN[OUI SUOR LGS [[Y ADUSIUS[ ISUTUIEXS JO SINSLIU JNO-3UO0-IALS[ 3} ST d[qeriea yuspuadapur ay [
‘(pajoalar) paydaooe st uonpeoridde sajuerend sy uaym () T 03 renba 103edTpUT UR ST S[qELIEA JuspuUadap Y], ‘sajduresqns JUSISJJIP 10§ SINSI 93e)S-1SI SMOYS J[qEL, SHION

4% 4% i 4% 4% 4% SIouTwexy
1 4! It 4! 4! It syueq
Gocy 106€ 8¢/8 9/81 Tr8s 1661 suirg
V87 0<6¥ 8CTZ A €ees ¥ SUOT}eAISqQ
ON ON ON ON ON ON S[OIU0)D)
(0Z0) (£1°0) (ST°0) (£20) (ST°0) (£20)

(9) (Q) 2] (€) @ (1)

sueor 1ot1d ON

SUeO] IOLIJ S9OTIAISS pue dpel], JULINOBJNULW pUue UOndONIsuo) uordal reyrde]) apsinQ  uordai rejide)

arduresqns Aq sayewnyss a3e)s-3sIt] f S[qeL.

29



Table 5: IV and OLS estimates of the effect of
the positive guarantee decision on firm-level credit
growth.

v OLS
) (2) ) (4)

Intercept 3.80** 4.54** 3.00"* 3.65"**
(1.38) (1.32) (0.43) (0.42)

Decision (0/1) —-0.63 —-0.76 0.17** 0.18***
(1.33) (1.34) (0.06) (0.06)

Controls No Yes No Yes
Observations 9777 9777 9777 9777
Firms /7773 /7773 /7773 /7773
Banks 12 12 12 12
Examiners 44 44 44 44

Notes: Table presents IV and OLS estimates of the effect of
the positive guarantee decision on firm-level credit growth,
measured by the natural logarithm of loans outstanding +
1 six months after the guarantee decision. Columns 1 and
3 report results without and Columns 2 and 4 with addi-
tional controls: industry dummies and a dummy equal to 1
if the firm is in the Capital region. All specifications include
risk score-time fixed effects. The sample includes all guar-
antee applications during 2019-2023. *p<0.1; **p<0.05;
*p<0.01
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Table 7: IV and OLS estimates of the effect of the pos-
itive guarantee decision on firm-level credit growth:
dummy dependent variable.

v OLS

@) (2) (3) (4)
Intercept 2.65" 254 0.73" 0.74™*
(0.35) (0.34) (0.11) (0.11)

Decision (0/1) —1.84* —1.82* 0.09"* 0.09***
0.33)  (0.34)  (0.02) (0.02)

Controls No Yes No Yes
Observations 9777 9777 9777 9777
Firms 7773 7773 7773 7773
Banks 12 12 12 12
Examiners 44 44 44 44

Notes: Table presents IV and OLS estimates of the effect of the
positive guarantee decision on firm-level credit growth, mea-
sured by the dummy that equals 1 if outstanding loans of the
firm have increased six months after the guarantee decision.
Columns 1 and 3 report results without and Columns 2 and
4 with additional controls: industry dummies and a dummy
equal to 1 if the firm is in the Capital region. All specifica-
tions include risk score—time fixed effects. The sample includes
all guarantee applications during 2019-2023. *p<0.1; **p<0.05;
*p<0.01

32



Table 8: IV and OLS estimates of the effect of
the positive guarantee decision on firm-bank-level
credit growth.

v OLS
) () ) (4)

Intercept 453" 495" 276" 3.28"
(1.52) (1.46) (0.44) (0.45)

Decision (0/1) —1.36 —1.35 0.40°* 0.42*
(147) (1.48) (0.07) (0.07)

Controls No Yes No Yes
Observations 9737 9737 9737 9737
Firms 7751 7751 7751 7751
Banks 9 9 9 9
Examiners 44 44 44 44

Notes: Table presents IV and OLS estimates of the effect of
the positive guarantee decision on firm-bank-level credit
growth, measured by the natural logarithm of loans out-
standing (from the bank granting the guaranteed loan) +
1 six months after the guarantee decision. Columns 1 and
3 report results without and Columns 2 and 4 with addi-
tional controls: industry dummies and a dummy equal to 1
if the firm is in the Capital region. All specifications include
risk score-time fixed effects. The sample includes all guar-
antee applications during 2019-2023. *p<0.1; **p<0.05;
*p<0.01
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Table 9: IV and OLS estimates of the effect of
the positive guarantee decision on firm-level credit
growth: excluding March-December 2020.

v OLS
) (2) ) (4)

Intercept 495" 5.62"* 294 3.52*
(1.33) (1.29) (0.44) (0.43)

Decision (0/1) —1.78 —1.96 0.23"* 0.25*
(126) (1.28) (0.07) (0.07)

Controls No Yes No Yes
Observations 7996 7996 7996 7996
Firms 6431 6431 6431 6431
Banks 12 12 12 12
Examiners 44 44 44 44

Notes: Table presents IV and OLS estimates of the effect of
the positive guarantee decision on firm-level credit growth,
measured by the natural logarithm of loans outstanding +
1 six months after the guarantee decision. Columns 1 and
3 report results without and Columns 2 and 4 with addi-
tional controls: industry dummies and a dummy equal to 1
if the firm is in the Capital region. All specifications include
risk score-time fixed effects. The sample includes all guar-
antee applications during 2019-2023, excluding March-
December 2020. *p<0.1; **p<0.05; ***p<0.01
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Table 10: IV and OLS estimates of the effect of the pos-
itive guarantee decision on the weighted average loan

margin.
v OLS
(1) 2) 3) 4)

Intercept 450  3.78* 240"  2.08"*

(1.21) (1.14) (0.32) (0.33)
Decision (0/1) —2.24* —-1.94* -0.13*** —0.13***

(1.16) (1.15) (0.05) (0.05)
Controls No Yes No Yes
Observations 7795 7795 7795 7795
Firms 6477 6477 6477 6477
Banks 12 12 12 12
Examiners 44 44 44 44

Notes: Table presents IV and OLS estimates of the effect of the
positive guarantee decision on the weighted average loan mar-
gin in percentages. Columns 1 and 3 report results without and
Columns 2 and 4 with additional controls: industry dummies
and a dummy equal to 1 if the firm is in the Capital region. All
specifications include risk score-time fixed effects. The sample
includes all guarantee applications during 2019-2023. *p<0.1;

*p<0.05; ***p<0.01
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