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Abstract

We adapt Holmstrom and Tirole’s (1998) corporate liquidity frame-
work to develop and test a theory of loan guarantees. Guarantees operate
through the collateral channel (easing borrowing constraints and expanding
project scale) and the liquidity-insurance channel (raising firms’ liquidity
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to scale ratios and shielding them from shocks). Prior evidence finds little
support for the collateral channel and largely overlooks liquidity insurance.
Using Portuguese data, we show that each euro of a guarantee backing 75%
of a four-year loan increases firm liquidity holdings by €0.94 within two
years, without discernible effect on scale. The evidence is consistent with
moral hazard but not adverse selection.
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1 Introduction

Credit guarantee schemes, whether provided by private entities or supported by
the government, are widely prevalent. Asia has the largest schemes according to
Beck, Klapper, and Mendonza (2010) but they are also prominent elsewhere. In
the United States, new federal loan guarantees issued in 2019 alone backed loans
worth roughly 7% of GDP (Bachas, Kim, and Yannelis, 2021). In Europe, the
outstanding stock of firm loan guarantees represented 2.1% of GDP in Italy in
2014, 1.8% in Portugal in 2015, and 0.8% in France in 2015 (Kraemer-Eis, Lang,
Torfs, and Gvetadze, 2016).

The standard policy rationale for these schemes is grounded in the conven-
tional theory of credit rationing: loan guarantees reduce financial constraints
arising from the informational asymmetries that plague small firms, thus unlock-
ing access to external finance and promoting firm investment (Honohan, 2010).
Yet, despite their widespread adoption and economic significance, the real effects
of loan guarantees have proved difficult to identify empirically, casting doubt
on their effectiveness.! The goal of this paper is to solve the apparent para-
dox/contradiction between the theoretical literature and the empirical findings.

To this end, we develop and test a theory of loan guarantees that reconciles the
gap between theoretical predictions and empirical evidence. We argue that the
paradox arises from limitations on both the supply and demand sides of existing
frameworks, which focus too narrowly on the role of credit in financing upfront
investment. On the supply side, credit guarantee schemes provide a composite
financial product that bundles two distinct assets. The first is a standard bank
loan. The second, often overlooked in the literature, is a contingent claim—a form
of insurance that grants access to liquidity in adverse states. Existing theories
typically emphasize the loan component while neglecting the embedded liquidity
insurance provided by the guarantee, and therefore largely ignore the selection
and incentive problems inherent to insurance provision.

On the demand side, the conventional theory of credit rationing emphasizes
the collateral channel, whereby guarantees increase pledgeable income and enable
firms to raise external finance at the outset of a project. This perspective is
incomplete, however, because many projects require additional funding over time.
Many high-value activities (particularly those involving large upfront fixed costs,
such as exporting or innovation) are highly exposed to future liquidity shocks,

1See, for example, Uesugi (2008) and Uesugi, Sakai, and Yamashiro (2010) for the case of
Japan, Kang, Heshmati and Choi (2008) for the Korean case, Zecchini and Ventura (2009),
D’Ignazio and Menon (2020), and Blasio et al. (2018) for Italy, or Rodrigues et al. (2018) for
Portugal.



including cost overruns or temporary revenue shortfalls. Because future cash
flows are not fully pledgeable as collateral, private markets tend to underprovide
insurance against the risk of liquidity shocks. Official loan guarantees can fill
this gap by ensuring access to contingent liquidity in episodes of financial stress.
When a guarantee is activated, the firm gains access to a pool of funds that allows
it to continue operating and complete its project, thereby avoiding inefficient
disruptions. In this sense, credit guarantees negotiated ex ante provide liquidity
insurance that is triggered ex post.

Loan guarantees should thus be analyzed within the broader context of corpo-
rate liquidity management, supporting firms’ precautionary motives rather than
merely expanding scale. In the first part of the paper, we extend Holmstrom and
Tirole’s (1998) framework of corporate liquidity management to develop a theory
of loan guarantees. In our model, firms face two distinct financial constraints—a
shortage of collateral and a shortage of insurance—and guarantees operate by
relaxing these constraints. Through the collateral channel, guarantees relax bor-
rowing constraints by increasing pledgeable income, thereby allowing firms to
undertake larger projects. This channel arises if and only if guarantees embed an
explicit or implicit subsidy—we show that the collateral channel is mute if guaran-
tees are not subsidized. Through the liquidity channel, guarantees enhance firms’
ability to self-insure by increasing their liquidity-to-scale ratios, thereby reducing
the likelihood of inefficient project disruption following adverse shocks. We show
that even in the absence of subsidies, loan guarantee schemes can improve social
welfare by reallocating liquidity to states in which it is most valuable.

These two channels yield two central, testable implications. First, the liquid-
ity channel predicts that larger guarantees will increase firms’ liquidity-to-scale
ratios. Importantly, larger guarantees need not translate into greater investment
scale at inception, as would be implied by the collateral channel alone. Because
liquidity and scale are economic substitutes, resources devoted to precautionary
liquidity (such as idle cash holdings, or the upfront fee paid for the guarantee)
crowd out investment in productive capacity. Second, viewing guarantees as in-
surance implies a positive relationship between guarantee size and the probability
of activation. This relationship can arise through two distinct mechanisms: ad-
verse selection, whereby firms more exposed to liquidity risk self-select into larger
guarantees, and moral hazard, whereby more generous coverage weakens firms’
incentives to avoid liquidity shortfalls, increasing activation rates among firms
with larger guarantees.

In the second part of the paper, we empirically test these two implications.
This exercise raises two central challenges. First, guarantee size is potentially
endogenous: the amount of guaranteed credit a firm receives may be correlated
with unobserved investment opportunities rendering simple OLS estimates unin-



formative. Second, testing the insurance mechanism requires observing whether
guarantees are activated. Activation behavior is informative about both adverse
selection and moral hazard, yet such information is rarely available and therefore
largely absent from the existing literature. To address both challenges, we ex-
ploit a rich proprietary firm-level dataset with a quasi-experimental institutional
setting that together support a credible identification strategy.

Our dataset consists of granular firm-level information from Banco Portugués
de Fomento, the national institution coordinating Portugal’s credit guarantee
scheme. This scheme’s institutional design offers two features crucial for iden-
tification. First, guarantees are issued under standardized contracts, ensuring
comparability across firms and enabling the construction of well-defined treat-
ment and control groups. Second, we link guaranteed loans to firms’ financial
statements, which allows us to control for firm characteristics and track liquidity
and investment outcomes for both activating and non-activating firms over the
five years following guarantee issuance.

Our quasi-experimental setting combines a regression discontinuity design
with a differences-in-differences approach. Regarding the regression discontinuity
design, our identification strategy exploits an institutional rule that ties access
to loan guarantees to firm certification assigned by an independent government
agency. Certification depends on a score variable (constructed from the number
of employees, assets, and sales) and a cutoff rule. Firms with scores below the
cutoff are eligible for guarantees of up to €18,750, whereas firms above the cutoff
can access guarantees of up to €37,500. We use this discontinuity to construct an
instrument for guarantee size, comparing firms with different eligibility ceilings.
This design provides a plausibly exogenous source of variation in guarantee size:
firms with scores located narrowly around the cutoff are similar in observable
and unobservable characteristics, including investment opportunities. Identifica-
tion therefore comes from comparing changes in scale and liquidity among firms
with similar pre-treatment scores (i.e. similar characteristics, including similar
size) but differential access to guaranteed credit.

Regarding the second component of our quasi-experimental setting, our
identification strategy exploits a reform in the Portuguese loan guarantee scheme
implemented on 16 January 2012, which increased the coverage rate of guaran-
tees from 50% to 75% of the underlying bank loan. This reform mechanically
raised the amount of contingent liquidity (and thus the degree of liquidity in-
surance) embedded in each guarantee. We study the effects of this reform using
a differences-in-differences approach that compares firms before and after 2012.
To construct credible treatment and control groups, we leverage the regression
discontinuity design described above: treated firms have scores just above the
cutoff and therefore access to larger guarantees, while control firms have scores



just below the cutoff and access to smaller guarantees. This combination of a
regression discontinuity design and a differences-in-differences approach allows us
to isolate the causal impact of an exogenous increase in liquidity insurance on
firm outcomes, holding firms’ underlying characteristics constant.

We document four main findings by comparing firms eligible for larger guaran-
tees (treated) with otherwise similar firms eligible for smaller guarantees (control),
before and after the issuance of a credit guarantee covering 75% of a four-year
bank loan. First, treated firms receive guarantees that are, on average, €17,855
larger than those of control firms, close to the maximum eligibility difference of
€18,750.

Second, we find no statistically significant effect of guarantees on firm output
(our proxy for scale) in the two years following issuance, nor over a five-year
horizon. These results are consistent with the existing empirical literature, which
generally finds limited effects of credit guarantees on firm growth.

Third, we document a strong liquidity effect. Liquidity, measured as the sum
of cash holdings and the contingent payment embedded in the guarantee, in-
creases by €0.94 for every additional euro of guarantee within two years. This
effect raises firms’ liquidity-to-output ratios in the short run and closely matches
the predictions of our theoretical framework. The average difference in liquidity
holdings between treated and control firms gradually dissipates and becomes sta-
tistically indistinguishable from zero after five years, when the guarantee expires,
and liquidity-to-output ratios among treated and control firms converge.

Finally, within the treated group, guarantee size does not differ systematically
between firms that eventually activate their guarantees and those that do not,
suggesting that the initial allocation of guarantees is not driven by adverse selec-
tion. Ex post, firms receiving larger guarantees are more likely to activate them,
consistent with the presence of moral hazard or, more broadly, with changes in
firms’ risk-taking incentives induced by more generous guarantee coverage.

The remainder of the paper is organized as follows. The next section reviews
the related literature, and the following section presents the model of corporate
liquidity and credit guarantees. Section 4 describes the institutional background
of the Portuguese loan guarantee scheme. Section 5 introduces the data and
variable construction, and Section 6 outlines the empirical methodology. Section
7 presents the main results, while the following two sections provide extensions
and robustness checks. The final section concludes with policy implications.



2 Literature review

Our paper contrasts two distinct views of banking and credit guarantees. In
one view, banks primarily act as monitors that substitute for collateral, so that
credit rationing arises from insufficient pledgeable income or insufficient monitor-
ing (Holmstrém and Tirole, 1997); guarantees then operate by relaxing collateral
constraints and expanding credit access. In the other view, banks are providers
of liquidity insurance, committing to supply funds in adverse states when firms
are hit by liquidity shocks (Holmstrom and Tirole, 1998). The existing literature
on credit guarantees largely adopts the first perspective, treating guarantees as a
device to offset limited collateral or monitoring/screening capacity. In contrast,
we emphasize that guarantees are valuable not only because they mitigate credit
rationing ex ante, but because they secure access to liquidity ex post. From this
standpoint, the central inefficiency is not merely a shortage of collateral, but a
shortage of insurance against liquidity shortfalls. We assign no monitoring role
to official agencies, which typically lack such capacity.

Most theoretical analyses of credit guarantees adopt the collateral-based per-
spective. For example, Arping, Léranth, and Morrison (2010) and Wilcox and
Yasuda (2013) study guarantees in one-period models in which the guarantee
agency absorbs credit risk on behalf of the firm, effectively augmenting collateral
and relaxing borrowing constraints. A common implication of these frameworks
is that guarantees should raise real outcomes such as investment or output. Em-
pirically, however, such effects have proved difficult to detect. In contrast, we
analyze credit guarantees within a two-period liquidity framework in which the
guarantor also absorbs liquidity risk. This shift from a static to a dynamic set-
ting moves the focus from ex ante credit access to ex post liquidity provision and
yields predictions that better align with the empirical evidence.

Our analysis also relates to the broader literature on collateral and pledge-
ability. A substantial empirical literature studies how the liquidation value of
assets supports borrowing capacity (Benmelech, Garmaise, and Moskowitz 2005;
Benmelech 2008; Benmelech and Bergman 2009, 2011; Gavazza 2010). We differ
from this work in that credit guarantees constitute collateral with an explicit and
contractually fixed value, rather than an asset whose collateral value must be
inferred from liquidation outcomes. Closest in spirit is Cerqueiro, Ongena, and
Roszbach (2016), who study the collateral embedded in floating liens. However,
floating liens offer limited protection against adverse liquidity shocks and provide
little ex post flexibility. More generally, while the collateral literature emphasizes
borrowing capacity, it largely abstracts from the insurance role of collateral, a
role that is central in the case of publicly backed credit guarantees.



A strand of empirical literature evaluates the effects of credit guarantee schemes
on firm outcomes. While numerous official reports and academic studies docu-
ment the operation of these schemes, many do not rely on causal identifica-
tion. Among studies that do, evidence from a variety of institutional settings—
including Japan (Uesugi 2008; Uesugi, Sakai, and Yamashiro 2010), Korea (Kang,
Heshmati and Choi 2008), Italy (Zecchini and Ventura 2009; Blasio et al. 2018;
D’Ignazio and Menon 2020), Portugal (Rodrigues et al. 2018), and the United
States (Bachas, Kim, and Yannelis 2021)—typically finds little or no short-run
effect of guarantees on investment. From the perspective of a collateral-based
framework, these null results are puzzling. In contrast, they are consistent with a
liquidity-insurance view in which guarantees primarily affect firms’ balance-sheet
composition rather than balance-sheet scale. A recent contribution by Bonfim,
Custédio, and Raposo (2023) examines a Portuguese certification program that
also provides access to subsidized loan guarantees. However, because certification
and guarantees are bundled, the study cannot disentangle the Holmstrom and Ti-
role (1997)-style certification effect from the insurance role of the guarantee. This
may explain why the authors detect a positive effect on investment.

Our paper differs from this strand of literature along three dimensions. First,
we cleanly identify the effect of credit guarantees in a quasi-experimental set-
ting that isolates guarantees from other policy interventions. Second, we extend
the standard credit-rationing framework by explicitly modeling the liquidity-
insurance function embedded in loan guarantees, which yields novel, testable
predictions about firms’ balance-sheet responses and the activation of guarantees
in adverse states. Third, whereas much of the existing work interprets guar-
antees through their effects on investment or productivity, we show that their
primary impact operates through liquidity provision, reshaping firms’ liquidity
management rather than expanding investment scale.

3 Liquidity theory

In this section we adapt the standard corporate liquidity management model
of Holmstrém and Tirole (1998) to include credit guarantees, and identify the
implications to be tested in the empirical section.

3.1 The model

Two-period models of liquidity naturally accommodate the role of collateral (as
for example in the one-period model of Holmstrom and Tirole 1997) and there-



fore we build a two-period model of credit guarantees that integrates both the
conventional collateral and liquidity channels. The model rests on four key in-
gredients. First, only part of the firm’s returns is pledgeable, giving rise to credit
rationing. Second, financing and investment decisions are made upfront, before
liquidity needs are known. Third, after the initial investment is sunk, the firm
experiences a liquidity shock, creating a demand for additional funds. Fourth,
the shock is sufficiently severe that the firm must secure financing in advance
to avoid costly credit rationing (arising from the premature termination of the
project).

The model is an extension of the standard corporate liquidity management
model of Holmstrom and Tirole (1998). The timing of the model is depicted in
Figure 1. There are three dates (dates 0, 1, and 2) and a single good. A firm has
an insider (the entrepreneur) with a single investment project with a constant re-
turn to scale investment technology, who may raise capital from outside investors
(the bank) to implement the project. Entrepreneurs and banks are risk neutral,
the risk-free rate is zero, and there is perfect competition among banks so that
entrepreneurs appropriate all surplus. Accordingly, the bank offers insurance at
actuarially fair terms and the market rate equals the risk-free rate.

Date 0 Date 1 Date 2
% % ] % X | % X
Entrepreneurs Outside Investment Liquidity Firm meets Project Payments
design the investors is made shock is liquidity, or generates are
financial either accept realized (partially) pledgeable and realized
contracts or reject the liquidates nonpledgeable
contract the project income

Figure 1: Timeline The figure depicts the sequence of events in the model.

At date 0 the entrepreneur chooses the scale of the project I € [0,00), and
the final return is obtained at date 2. At date 1 the project is hit by random
cost overrun (a “liquidity shock”) proportional to the initial investment, and
the entrepreneur must reinvest some extra resources so as to continue with the
project. The liquidity shock per unit of the initial investment may be low pj,
medium p,/, or high py with probabilities fr, fu, and 1 — fr — fas respectively.
The entrepreneur can continue at a smaller scale than 7, and the continuation
scale is denoted by ¢ with 0 < ¢ < I. The continuation scale ¢ is contingent on the
shock, and therefore ¢ € {iy, iy, iy} corresponding to the low, medium and high
liquidity shocks respectively. The total investment input thus equals I + ippy,
I 4+ vprpar, or I +igpy. The realization of the shock is publicly observable.

Returns are realized at date 2. The project yields a pledgeable return pgz,
which the entrepreneur can credibly commit in advance to pay to outsiders, and
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yields a nonpledgeable private return (p; — po) ¢ to the entrepreneur. The wedge
between pledgeable and nonpledgeable returns may arise for several reasons, no-
tably from the presence of firm-specific capital (assets that are valuable to the
borrower but have limited value to the lender). Holmstrom and Tirole (1997) also
show how a simple moral hazard problem with limited liability can generate such
a wedge. For simplicity, we abstract from these mechanisms and take the wedge
as given. The total return p; is a proxy for unobservable investment opportunities
and may take one of three values, p1 € {p1 — €, p1, p1 + €} with € > 0 being an
arbitrarily small number.

The entrepreneur is protected by limited liability, and has an endowment
A > 0 at date 0. Entrepreneurs/firms may borrow to make the initial investment
in the project, or they may become outside investors and lend their endowment
competitively. Throughout we assume the following features of the project.

Inefficient ex ante liquidation First, we assume

1+ fopr + fupm - 1+ frpr -
fo+ fu fr

The ratios represent the expected cost of one unit of the project, adjusted by
the probability of completing the project. The expression implies the project
has positive expected total net present value (NPV) when terminated if there
is a medium or a high cost overrun, and continuing in all states is better than
liquidating the project.

L+ fror+ faupu+ — fo — fu) pr < p1- (1)

Inefficient ex post liquidation Second, we assume

0<pr<pm<pm<p (2)

meaning that it is efficient to continue the project ex post because the initial
investment is a sunk cost and py < p;.

Constraints on finance at the start Third,

po <1+ frpr + faupm + (1 — fo— fu) pu (3)

which implies the project pledgeable income generates insufficient funds to invest
initially and carry on with the project in all states—i.e. there is credit rationing
at the start of the project. The total present value per unit of investment in the
project is the full social surplus per unit of investment p;, whereas the pledgeable
present value per unit of investment in the project is the share py that can be
appropriated by outside investors. Although the total NPV of the project is
positive, the pledgeable part is negative. Entrepreneurs must thus have their
own assets A in order to be granted finance, thereby keeping the investment [

10



finite in the constant returns to scale environment—Ieverage is limited by the
nonpledgeability of the income of the project.

Constraints at the refinancing stage Fourth,

pr < po < pum (4)

so that the low liquidity shock does not require pre-arranged financing, but lig-
uidity must be planned in advance in the medium and high shock states as these
shocks are not self-financing—i.e. there is credit rationing at the refinancing
stage.

3.2 The second-best contract

Without loss of generality, we focus on the limiting case ¢ — 0. A contract
between the entrepreneur and outside investors specifies the scale of the project I,
the continuation scales iy, 757, and iy, and the final payments to outside investors
and the entrepreneur. It is efficient to commit all of the project’s pledgeable
income pgi to the outside investors so as to make the project scale as large as
possible, and assign only the illiquid portion of the income (p; — po)i to the
entrepreneur. Holding only the illiquid income is incentive compatible because
the return on internal funds A exceeds the risk-free rate. The next two results
characterize the second-best.

Lemma The second-best solution solves

max  fr(pr — pr)ir + far (p1 — pa) i + (1 = fo — fur) (p1 — pm)ig — 1

{Iirinyin}

subject to

fr (po —pr)ic + far (po — par) ine + (1 — fo— fur) (o — pu)ig > 1 — A
OSZL7ZM7ZH§I

The objective function in the maximization problem is the expected social
return on the investment. The first constraint is the participation constraint of
outside investors—akin to a budget constraint—and relates the bank’s outlays to
the firm’s pledgeable income, requiring that the bank’s expected net return be at
least equal to its initial investment.

The participation constraint shows the bank provides insurance against lig-
uidity shocks. When the low shock occurs, the bank receives py — pr, per unit of
continued investment. In the remaining states, the bank pays the firm py; — po or
pH — po per unit of continued investment. The project has negative NPV for the
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bank in these two states, and insurance allows the firm to raise fresh funds for an
ongoing project with negative NPV. The following result describes the solution
to the above maximization problem.

Proposition 1 The second-best solution is {I,ir,in,ig} = {I*, ", I*, I*}
with
1

! 1= fu(po—pr) — fur (po— par) — (L= f1 — far) (po — pr)

A (5)

Proof Since p; — pr and py — pr are both positive, the entrepreneur and
the bank are interested in continuing at full scale when the low shock occurs,
and therefore i;, = I. The maximization program then amounts to choosing the
initial scale I and the continuation scales 7;; and 7y in the medium and in the
high shock states. Full continuation in the medium and in the high shock states
follows from Assumption (1). The budget constraint binds at the optimum, and
solving with respect to investment I and replacing I in the objective function we
obtain the result.ll

The optimal design reflects a trade-off between liquidity and scale. The firm
can either operate at a large scale with a maturity mismatch (holding substantial
long-term illiquid assets and little short-term liquidity) or choose a smaller-scale
but more resilient balance sheet. Proposition 1 implies that efficiency requires
full liquidity insurance, at the cost of reduced scale. This outcome is driven by
Assumption (1), which makes continuation socially optimal in all states of nature,
including those in which the bank incurs a negative ex post NPV.

3.3 Costless implementation of the second-best solution

We now solve the entrepreneur’s problem, assuming that the firm has no alter-
native use for funds and that the bank can commit to financing negative-NPV
projects. The entrepreneur appropriates the nonpledgeable income and the out-
side investors appropriate the pledgeable income. The next two results charac-
terize the market equilibrium.

Lemma Under costless implementation, the entrepreneur solves
max fr (p1 = po)ir+ fu (pr = po)ine + (1 = fr— fu) (p1 = po) in — A
{I,ir,ipryim}
(6)

subject to

fr(po—pr)ir + far (po — par)ine + (1 — fo — fur) (po — pr)ig > 1 — A
OSiLaiMaiH SI
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Proof The entrepreneur would rather commit all of the project’s pledgeable
income to the outside investors so as to make the project scale as large as possible,
and keep only the illiquid portion of the income. The entrepreneur only holds
illiquid claims because the return on internal funds A exceeds the risk-free rate.ll

The budget constraint binds and full continuation is always rational, and the
following result describes the solution to the problem of the entrepreneur.

Proposition 2 Under costless implementation, the entrepreneur sets {1, iy, iy, iy} =
{I*,1*,1*, I*}.

The second-best allocation, which maximizes expected social return, is equiv-
alent to the solution of the entrepreneur’s problem of maximizing private rents.
This allocation can be implemented in several ways. One natural mechanism
is to grant the firm a credit line up to (pg — po) I, which it can readily use at
date 1. This facility enables the firm to withstand all shocks. The firms does
not draw on the credit line under a low shock, since it is self-financing; it draws
partially under a medium shock; and it fully exhausts the credit line under a high
shock. The firm pays upfront for the expected use of liquidity at actuarially fair
prices, so the credit line provider breaks even in expectation. Ex post, however,
any drawdown has negative NPV, and the intermediary is compelled to finance
projects with negative NPV .2

3.4 Costly implementation of the second-best solution

The implementation of the second-best contract faces three distinct challenges.
The first stems from the entrepreneur’s ability to divert excess liquidity toward
uses not specified in the contract, either at date 0 or at date 1. For example, when
the second-best allocation prescribes continuation following a large adverse shock,
entrepreneurs may prefer not to preserve liquidity for reinvestment. Instead, they
may allocate these funds to a larger initial investment 7, particularly if they antic-
ipate renegotiating loan terms with the bank at date 1. This possibility reflects a
standard soft budget constraint problem, which undermines the credibility of the
ex ante liquidity arrangement. The second challenge concerns the bank’s ability
to honor its funding commitment at date 1. When liquidity provision entails neg-
ative net present value lending, banks incur substantial regulatory capital costs,
which may limit their willingness or capacity to offer fully committed liquidity

2There are other feasible options such as hoarding cash at date 0. Outside investors lend
I+ppI— A at the initial date, and make sure that the firm hoards liquid assets such as Treasury
bonds at date 0 in the amount pgl.
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ex ante.> The third challenge is more fundamental: the private sector may be

unable to generate sufficient aggregate liquidity for the efficient functioning of the
productive sector as in Holmstrém and Tirole (1998), Kahn and Wagner (2017)
or Jorge and Kahn (2023).

We posit that official credit guarantee schemes are designed precisely to ad-
dress these frictions by mitigating soft budget constraint problems, alleviating
banks’ regulatory capital constraints when loans are partially guaranteed by the
public sector, or supplying outside liquidity in response to aggregate shocks.
For simplicity, we assume that in the absence of official credit guarantees, then
iy =ty = 0. Under this assumption, the second-best allocation is unattainable
without guarantees.

In our framework, the government introduces a vertical supply of credit guar-
antees to correct market imperfections. We model credit guarantees as transfers
from a government agency to outside investors (the bank) in states in which firms
face liquidity shortfalls. By covering these states, guarantees prevent firms from
being prematurely liquidated. We solve the problem of the entrepreneur with
costly implementation and with official credit guarantees, and then compare the
solution to this problem with the second-best solution.

Define parameter G as the value of the official credit guarantee provided by the
government agency. Let ¢ represent the upfront fee paid by the firm for an official
credit guarantee with value G (¢ is akin to an insurance premium). We assume the
firm activates the loan guarantee in the medium and in the high liquidity shock
states (these are the states in which the project generates insufficient liquidity),
thereby receiving a fixed amount G which the firm uses to repay the bank.

The value of the guarantee G establishes the limits for the continuation scales
iy and iy, such that ppiy < G and praiy < G. The loan guarantee agency
expects to pay (1 — f1) G at date 1, and receive the upfront fee ¢ plus the un-
used funds from the guarantee equal to (1 — f1)G — fapaise — fupuin. The

3Banks provide liquidity to firms through two main types of credit lines: revocable (uncom-
mitted or conditional) and irrevocable (committed or unconditional) lines of credit. Revocable
credit lines are subject to covenants that allow banks to revoke them, meaning access to these
facilities is often restricted precisely when firms need liquidity the most; as a result, only irre-
vocable credit lines effectively provide insurance against liquidity shocks. Consistent with this
distinction, the Basel Accords assign higher capital requirements to irrevocable than to revo-
cable credit lines. Loan guarantees are equivalent to irrevocable credit lines in our empirical
setting. An irrevocable credit line with a maturity exceeding one year requires banks to hold
risk-weighted assets equal to 100% of the contracted limit, regardless of whether the line is
being used or not (a revocable line consumes capital only for the amount actually used, with
no capital requirement for the undrawn portion; Banco de Portugal 2007). Hence, under the
regulatory framework prevailing in 2012, credit provision and liquidity insurance were treated
equivalently from a capital perspective.
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bank delivers I + ¢ — A to the firm at the start of the project, and receives
fr(po— pr)ir + fapoive + fupoin. We define s as the value of the subsidy im-
plicit in the guarantee. If we assume fair insurance, then s = 0 and the net value
of the guarantee fypnring + fupuig — € is zero. If s > 0, then there will be a
subsidy to firms and the insurance provided by the credit guarantee will not be
fairly priced. In this context, the entrepreneur solves

e i (or = po) i+ fur (py = po) ins + (1= fu.= far) (pr = po) i = A
7)

subject to

fr(po — pr)ir + fupoive + fupoia > 1 —A+1
fupyise + fuprin =0+ s

pavring < G

prig < G

0<ipin,in<lI.

This maximization problem differs from the problem of the entrepreneur/firm
without credit guarantees (6) in the following ways:

e The first constraint is the participation constraint of the bank. The bank
no longer absorbs the liquidity risk of the firm as in Problem (6).

e The second constraint is the participation constraint for the loan guarantee
agency. The subsidy s represents the additional collateral generated by the
guarantee, which is the driver of the collateral channel of credit guarantees.

e There are two additional “liquidity constraints” restricting the continuation
values iy, and 7. These constraints are the drivers of the liquidity channel.

A+(—fr—fm)(po—pr)G/pu
1—fr(po—pL)—fr(po—par)
puI® < pyI* for simplicity. The following result describes the solution to the

problem of the entrepreneur when it is costly to implement the second-best allo-
cation and guarantees are not subsidized.

and assume

Consider the value for investment I% =

Proposition 3 (The liquidity channel) With costly implementation and
credit guarantees with value G and fair insurance (s = 0), then:

e (Non-liquidity-rationed firms) If G > pyI*, then entrepreneurs choose the
second-best solution with {/,iy, iy, ig} = {I*, ", I*, I*}.
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e (Liquidity channel for liquidity-rationed firms) If py I% < G < pyl *, then
entrepreneurs choose {1, ir, iy, ig} = {I%, 1%, 1%, 17} with ¥ = pHG_pO <
I < IR

Proof With costly implementation and credit guarantees with value G and
combining the two participation constraints into a single participation constraint,
the entrepreneur solves

max  fr(pr—po)ic+ far(p1r —po)ine + (1 — fro.— far) (o1 —po)im — A
{Iipinmyim}
(8)

subject to

fr(po—pr)ir+ fau(po— par)ine + (1 = fr— ) (po — pr)im > 1T — A—s
parivg < G

pin <G

0<ipiv,ig<I.

Under fair insurance, s = 0 and the participation constraint is identical to the
participation constraint in Problem (6). Hence, the differences between Prob-
lem (6) and Problem (8) are the two liquidity constraints. The participation
constraint holds with equality because the participation constraint of the bank
binds.

We consider two cases. In the first case, pgl* < G. In this case the value of
the guarantee does not restrict the entrepreneur and can achieve the second-best
allocation. This is his rational choice. In the second case, py 1% < G < pyl*.
It is rational for the firm to choose full continuation in the low shock and in
the medium shock states because the firm has access to enough liquidity. The
second liquidity constraint binds under our assumptions, and this fact allows
to replace iy = G/py in the budget constraint. Solving for investment yields
I =iy =iy = I® > I*. To check the inequality, note that I* > G/py, replace
I* for its formula, and reorganize terms to see that I* > G/py < I > I* 1

To see the intuition behind this result, consider the case of Portuguese loan
guarantees. This case provides a natural setting to test the effect of guarantees,
as the Portuguese official scheme sets a bound on the value of the loan guarantee
equal to €18,750 for the control group of firms and equal to €37,500 for the
treated group. Hence, G may take one of two values depending on the group of
firms. We are interested in the marginal effect of the official credit guarantee (i.e.
the intensive margin) when py I < 18 750 < pyI* < 37 500.

e Firms with access to large guarantees (treated group, with G = 37 500 >
pul*) can cover the medium and the high cost overruns. In this case, the
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official guarantee provides full insurance, and firms optimally choose the
second-best allocation.

e Firms with access to small guarantees (control group, with pp I < G =
18 500 < pgI*) can fully cover the medium cost pp/ I, but the guarantee is
insufficient to cover the large cost overrun pylf. According to Proposition
3, these firms must inefficiently liquidate part of their projects in the high-
shock state (since iy < I*?). Proposition 3 further implies that firms with
smaller guarantees choose projects of larger scale (since I* > I*), reflecting
the substitution between liquidity and scale, this being a manifestation of
the liquidity-scale trade-off property.

Firms face two distinct constraints in our model. First, they face a collateral
shortage, reflected in the bank’s participation constraint. Second, firms face a
shortage of insurance, captured by the two liquidity constraints. Proposition 3
shows that, under actuarially fair insurance, large loan guarantees alleviate the
liquidity constraints but leave the collateral constraint unaffected. This result may
be written as follows.

Corollary Taking the second-best allocation as a reference, nonsubsidized
loan guarantees do not create collateral for initial investment.

Firms with access to large guarantees choose the second-best allocation in
the absence of subsidized loan guarantees (s = 0), a result that would not hold
if guarantees created additional collateral. Liquidity-rationed firms, by contrast,
optimally select projects that are too large relative to the second best, not because

collateral constraints are relaxed, but as a consequence of the liquidity-scale trade-
off.

Subsidized credit guarantees and the collateral channel Credit guaran-
tee schemes, like the Portuguese scheme, often represent an implicit subsidy to
firms.? For example, Bachas, Kim, and Yannelis (2021) report that projected
U.S. federal credit assistance programs in 2019 embedded an implicit subsidy of
$37.9 billion in loan guarantees.

The conventional view interprets credit guarantees primarily as collateral that
mitigates credit rationing. Proposition 3, however, shows that the collateral
channel is mute in the absence of subsidies (s = 0). It follows that any collateral
effect of loan guarantees must be driven by the subsidies they embed. When
a guarantee entails a subsidy, then the firm’s pledgeable income increases by

4The Portuguese credit guarantee agency subsidizes part of the upfront fee (see Appendix
3).
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s = fupmiv + fupaig — € > 0, thereby indirectly relaxing the participation
constraint of financial intermediaries.® This implication can be formalized as
follows.

Corollary Taking the second-best allocation as a reference, loan guarantees
create collateral if and only if they are subsidized.

Firms with access to large guarantees would not chose the second-best allo-
cation if guarantees were subsidized (s > 0). These firms would increase scale
beyond the efficient scale. Hence, implicit or explicit subsidies have important
implications for both policy and empirical analysis. On the policy side, subsidies
distort firms’ scale choices, making the second-best outcome generally unattain-
able. Models that focus only on subsidies and the conventional collateral channel
(i.e. rationing occurs solely at project inception) thus provide incomplete foun-
dations for the design of efficient guarantee schemes.

On the empirical side, the effect of guarantee size on scale is ambiguous. On
the one hand, larger guarantees reduce scale through the liquidity-scale trade-
off property embedded in Proposition 3 (since I > I*). On the other hand,
the subsidy s = fypamin + fupuin — € > 0 raises pledgeable income, relaxes
borrowing constraints, and encourages firms to expand scale. Because these two
forces work in opposite directions, theory yields ambiguous predictions about
the relationship between guarantee size and investment scale (thereby explaining
the apparent paradox/contradiction between the theoretical literature and the
empirical findings described earlier). Yet, despite the ambiguous effects on scale,
the model predicts that firms with access to larger guarantees (i.e., non-liquidity-
rationed firms) exhibit higher liquidity-to-scale ratios than firms with access to
smaller guarantees (i.e., liquidity-rationed firms).

3.5 Empirical implications

The model generates a testable prediction that maps directly into observable firm-
level outcomes. Proposition 3 implies that, holding all else constant, a larger guar-
antee eases liquidity constraints. The ideal experiment would assign guarantees
of different size to two identical firms, thereby tightening the liquidity constraint
for one firm relative to the other. Our empirical strategy approximates this setup
by exploiting exogenous variation in guarantee size as an observable proxy for the
severity of liquidity rationing. Against this background, we derive the following
testable implication from Proposition 3.

°To see this, combine the two participation constraints in Problem (7) into a single partici-
pation constraint, as in Problem (8) in the Proof of Proposition 3.
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Implication 1 (The liquidity-scale trade-off property) An increase in
guarantee size raises the firm’s liquidity-to-scale ratio. This follows from the
model’s prediction that, when liquidity is scarce, additional guarantees are di-
rected primarily toward liquidity buffers rather than project scale.

We test this implication using our dataset on Portuguese credit guarantees.
To do this, we use two measures of scale: firm output and fixed assets. Yet,
there are three reasons why fixed assets may not be the best proxy for project
scale. First, investments in fixed assets typically exclude spending on marketing
and supply chains (for instance, costs associated with internationalization) which
are recorded as operating expenses rather than intangible assets (Altomonte,
Morlacco, Sonno, and Favoino, 2025). Second, fixed assets are a poor measure of
the economic value of capital when firms replace fully depreciated assets: in such
cases, the accounting value of capital rises even though its economic value remains
unchanged (Jorge and Zhao, 2025). Finally, firms expand scale through both
capital and labor, so equating scale solely with fixed assets provides an incomplete
picture. To see this, consider the following production function with constant
returns to scale: Y = KL= with Y, 0, K, and L representing firm output,
technology, capital, and labour, respectively, and a constant a € (0, 1). It follows
that 0lnY/0In K = a < 1, because of the diminishing marginal productivity of
capital. Hence, one would expect that output grows less than capital, when labor
grows less than capital. Since labour is “sticky” in the short run, then output is
a more reliable measure of the scale of the project.

We use several measures of liquidity. In particular, and following Sufi (2009,
page 1059), we also use the sum of cash plus the contingent payment implicit in
credit guarantees as this sum represents the total liquidity available to the firm.
A loan guarantee is a contingent asset that gives access to a pool of cash in the
case of activation, thereby representing a substitute for cash.

Insurance, adverse selection, and moral hazard Our approach views
loan guarantees as a form of liquidity insurance. This perspective naturally raises
the standard concerns associated with asymmetric information in insurance mar-
kets, namely adverse selection and moral hazard. In the empirical insurance
literature, these issues are typically studied through the joint behavior of insur-
ance coverage and accident risk. In our setting, coverage corresponds to the size
of the guarantee, while accident risk maps naturally into the probability of guar-
antee activation. A central prediction of models with asymmetric information is
a positive correlation between coverage and accident frequency.

The empirical literature on car and health insurance exploits this insight ex-
tensively. Chiappori and Salanié (2000) and Chiappori, Jullien, Salanié, and
Salanié (2006) use the property that the insurer offers a menu of contracts to
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argue that there is a positive correlation between coverage and frequency of ac-
cidents.® This correlation also holds in a dynamic setting (Abbring, Chiappori,
Heckman, Pinquet 2003, Abbring, Chiappori, Pinquet 2003).

Loan guarantee schemes, however, differ in important ways from the insurance
environments typically studied in the literature. First, official guarantee agencies
do not offer a menu of contracts designed to induce self-selection or to miti-
gate incentive problems. In our setting, coverage levels (€18,750 versus €37,500)
are determined by administrative certification criteria rather than by firms’ risk
characteristics, and the unit price of insurance does not increase with coverage.
Second, guarantee contracts are effectively static. Portuguese guarantee agencies
deliberately avoid repeated interactions with firms that activate their guarantees,
in contrast to standard insurance markets (such as car insurance) where long-term
relationships and experience rating play a central role. As a result, the contrac-
tual environment we study features simple, one-shot insurance arrangements with
limited scope for dynamic incentive provision.

In this institutional environment, the standard model of asymmetric infor-
mation predicts a positive correlation between guarantee size (coverage) and the
probability of activation (accidents). This prediction can arise through two dis-
tinct channels. First, under adverse selection, riskier firms should sort into larger
guarantees, generating a positive correlation between coverage and activation.
However, because guarantees are subsidized and firms can generally apply for
the maximum coverage for which they are eligible, this selection channel may be
muted or entirely absent in the data. Second, under moral hazard, more gener-
ous guarantees weaken firms’ incentives to avoid liquidity shortfalls, leading to
higher activation rates among firms with larger guarantees. We exploit these pre-
dictions by examining the relationship between guarantee size and activation as
a test for the presence and nature of asymmetric information in the Portuguese
loan guarantee scheme. We conclude by stating the testable implication that will
be examined later.

Implication 2 (The correlation between guarantee size and frequency
of activation property) The frequency of activation is increasing in the size of
the guarantee, as larger guarantees exacerbate adverse selection and moral hazard
in insurance provision.

6Jorge and Kahn (2023) show that an analogous contract menu property arises in a corporate
liquidity management setting closely related to ours.
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4 Institutional background

In this section, we describe the institutional setting of the Portuguese credit guar-
antee system and the specific guarantee programme analyzed in this paper. We
outline how credit guarantees operate in practice and detail the rules governing
eligibility. Because access to Portuguese credit guarantees requires official certi-
fication as a small or medium-sized enterprise (SME), we also describe the SME
certification process, with emphasis on micro and small firms, which constitute
the sample used in our analysis.

Credit guarantees in Portugal The current configuration of the Portuguese
credit guarantee system dates to 2003. Its operations are carried out jointly by
specialized intermediaries (the Sociedades de Garantia Muitua, SGM hereafter)
and by commercial banks. Appendix 1 presents the institutional structure of the
system; here we describe the mechanics of a typical guaranteed lending transac-
tion.

A credit guarantee transaction involves three parties: the borrowing firm, the
bank, and the SGM. To obtain a guaranteed loan, the firm submits a project to
its bank, which conducts an initial screening and, if the project is deemed eligible,
submits an application to the SGM on behalf of the firm. The bank does not
transmit a credit score or other proprietary credit assessment to the SGM. The
SGM then evaluates the application and makes the guarantee decision. Lacking
privileged information about the firm, the SGM’s assessment primarily verifies
eligibility criteria. Consistent with this limited role, the rejection rate is very
low (1.1% in our sample) likely reflecting banks’ anticipation of SGM approval
standards.

Conditional on approval, the bank extends a four-year installment loan with
constant quarterly repayments at an interest rate set by the SGM. The firm
pays a guarantee premium and is required to purchase shares in the SGM, which
function as a deductible and may be resold upon expiration of the guarantee. The
guarantees analyzed in this paper cover 75% of the loan principal. In the event
of default, the SGM pays the bank 75% of the outstanding loan balance (it is a
guarantee on first demand), appropriates the firm’s SGM shares, and acquires 75%
of the loan claim. Anecdotal evidence suggests that SGMs do not actively pursue
debt collection after guarantee activation. Banks, however, may renegotiate the
remaining exposure with the firm and are required to report the non-guaranteed
share of the loan as overdue credit to the Portuguese credit register.

SME certification Applying for a loan guarantee requires official SME cer-
tification issued by IAPMFEI — Agéncia para a Competitividade e Inovacao, I.P.
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Number of

Year dimension Annual sales Total assets
employees

Micro firm < 10 < €2 million or < €2 million

Small firm < 50 < €10 million or < €10 million

Table 1: Thresholds for computing year dimension. Source: European Commission (2019)

(IAPMEI), a public agency that operates independently of the SGM.” The cer-
tification process, documented in Cruz, Serrano, and Gongalves (2014), consists
of two steps. First, the firm’s year dimension is determined using annual activ-
ity data, combining the number of employees (mandatory) with either sales or
assets, according to the thresholds reported in Table 1. We replicate this pro-
cedure using a score variable (constructed from the number of employees, sales,
and assets) together with a cutoff rule. Firms with scores below the cutoff receive
micro certification, whereas firms above receive small certification. Details on the
construction of the score variable are available in Appendix 4. Second, firms are
assigned either micro or small certification based on their year dimensions over
the previous three years. A firm retains its certification status if it attains the
same year dimension for two consecutive years. As a result, certification is typi-
cally determined more than one year before a firm applies for a loan guarantee.
This timing reflects the fact that certification is based on the firm’s penultimate
year dimension rather than on contemporaneous firm characteristics. Appendix
2 provides additional administrative details on the SME certification process.

To ensure a consistent application of these rules, we restrict our analysis to
firms with at least three years of available data and, in our main specification,
to firms whose year dimension remained unchanged for at least two consecutive
years. Although this restriction could raise concerns about selection bias, firms
with “unstable” year dimensions account for only 3.5% of the sample. Moreover,
our results are robust to including these firms, indicating that this restriction
does not drive our findings (see Section 8.6).

Program Linha de Crédito PME Crescimento Our analysis focuses
on the Linha de Crédito PME Crescimento program, a public loan guarantee
scheme introduced on 16 January 2012 (SPGM, 2012). We study the special
regime applicable to firms with micro or small certification, under which the
two groups are treated identically except for the maximum guarantee amount.
Firms with micro certification are eligible for guarantees of up to €18,750, while

"SME certification attests firm size according to the European Commission’s definition (Rec-
ommendation 2003/361/EC), which was incorporated into Portuguese law in 2007 and became
fully effective by 2012. The Commission’s SME definition was gradually adopted across Europe
starting in 2003, followed by a monitoring and adjustment period, and entered into full force
in 2012. For a detailed timeline, see European Commission (2019, p. 32).
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Firm certification Value of the guarantee Value of the bank loan

Micro firm €18 750 €25000
Small firm €37500 €50000

Table 2: Maximum value do the guarantee and maximum value of the bank loan in euros.

firms with small certification may obtain guarantees of up to €37,500 (see Table
2). Appendix 3 provides a detailed description of the terms, conditions, and
covenants governing guarantees issued under this regime, which we refer to as
“SGM guarantees.”

External validity Although our empirical analysis focuses on SGM guaran-
tees in Portugal, we believe our findings generalize to a broad class of public credit
guarantee schemes.® Cross-country surveys document substantial commonality in
institutional design. Beck, Klapper, and Mendoza (2010) examine 76 credit guar-
antee organizations across 20 high-income countries, 25 middle-income countries,
and India; OECD (2013) reviews more than 29 public schemes across OECD
economies; and Chatzouz, Gereben, Lang, and Torfs (2017) survey 18 organi-
zations in 13 European countries. Despite heterogeneity in contractual details,
these studies highlight a shared set of core features, including similar coverage
ratios, maturities, fee structures, and eligibility criteria. In particular, eligibility
is almost universally based on firm size (typically measured by employment) and
programs are explicitly targeted at SMEs. Beck, Klapper, and Mendoza (2010)
report a median coverage ratio of 80%, close to the 75% coverage ratio in our set-
ting. Taken together, this evidence suggests that the Portuguese scheme provides
a representative environment in which to test the liquidity theory of credit guar-
antees. Accordingly, we view our theoretical implications as extending naturally
to public guarantee programs in other institutional contexts.

5 Data and variables

5.1 Data

We use a unique proprietary dataset supplied by Banco Portugués de Fomento
with all credit guarantee applications to Linha de Crédito PME Crescimento from
16 January 2012 until 14 July 2013. The total number of applications available
in the dataset is 41,897. We only use applications from micro and small firms,

8Loan guarantees are widespread: Green (2003) documents more than 2,000 schemes oper-
ating in nearly 100 countries, and virtually all OECD members maintain some form of such
program.
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which represent approximately 72.1% of the total number of available guarantees.
We have information on whether the guarantee is approved or denied, as well as
the stated reason for rejection (the rejection rate is 1.1%). Importantly, these
reasons are seldom related to the typical screening criteria used by banks, such
as creditworthiness or project risk, and are more often of a bureaucratic nature,
including incomplete documentation or failure to meet formal eligibility require-
ments. For originated guarantees, we have information on the characteristics of
the guarantee, such as value of the guarantee, value of the bank loan backed by
the guarantee, loan rate, fees, maturity, grace period, date of application and
date of approval of guarantee. Moreover, we know if the guarantee has been ac-
tivated and the recovery value after activation. All characteristics of guarantees
are stable during the period of analysis. We also know if the firm obtained other
guarantees before or after the 16 January 2012 - 14 July 2013 period, as well as
their total value at origination and whether they have been activated or not.

We complement this information with two micro-level databases available at
the BPLIM - Banco de Portugal Microdata Research Laboratory (BPLIM). The
first database is the Central Balance Sheet - Harmonized Panel (CBHP) and
contains firm-level annual data from 2006 to 2019 (BPLIM, 2021). This dataset
is mostly based on information reported through Informacdo Empresarial Sim-
plificada (IES), whereby firms provide detailed information about the firm such
as number of employees, age, industry and information on annual balance sheet
and profit and loss accounts. The CBHP covers the universe of non-financial cor-
porations operating in Portugal, but does not include information on individual
people (and therefore our sample does not include data on firms that are sole
proprietorships or on independent workers; guarantees issued to these economic
agents represent 1.75% of guarantees in Portugal according to SPGM 2014). The
second database is the Harmonized Central Credit Register (HCRC) which in-
cludes information on all credit accounts larger than 50 for Portuguese firms with
monthly frequency, since 2009 until 2019 (BPLIM, 2023).

After merging the dataset supplied by Banco Portugués de Fomento with
CBHP, we obtain observations on 22,655 guarantees, of which 5,324 do not be-
long to the special regime applicable to firms with micro or small certification in
program Linha de Crédito PME Crescimento. We remove guarantees that back
loans issued by banks that do not obtain a match on HCRC and on the dataset
supplied by Banco Portugués de Fomento, thus removing 947 guarantees (these
are likely to be guarantees on loans from banks that merged during the 2012-
2016 period). After merging the three datasets, we obtain a sample of 16,180
guarantees and 14,931 firms. We exclude the second guarantee whenever the firm
obtains one guarantee in 2012 and one guarantee in 2013, thus obtaining the
same number of firms as the number of guarantees. We drop 104 observations on

24



guarantees that do not fulfill the legal specifications detailed in Appendix 3.

The final sample is an unbalanced panel of 13,758 firms with observations
from 2007 until 2016. All firms obtained at least one credit guarantee in 2012
or in 2013. Following standard procedures, we winsorise the top and bottom
1 percentiles (for all variables except the value of the credit guarantee) in each
calendar year so as to minimize the effects of outliers.

5.2 Variables

In Appendix 4 we detail the construction of the various variables that we use in
the analysis throughout the paper. Here, we provide a brief explanation for some
of the variables. We measure firm output as the value added by the firm which,
broadly speaking, measures the value of total sales minus the value of intermediate
consumption, thus representing the income available for the contributions of labor
and capital to the production process. The variable “cash” is defined as the sum of
cash holdings and bank deposits. We construct two broader liquidity measures.
The first, “liquidity”, augments cash with the contingent payment embedded
in the first SGM guarantee. The second, “liquidity (all guarantees)”, extends
this measure further by adding the total contingent payment embedded in all
outstanding official guarantees received by the firm.

We do not observe the certification status of each firm issued by IAPMEI.
We thus reconstruct firm certification following the steps described in Section 4.
Since we may erroneously assign the classification of micro to some firms that
IAPMEI deems as small, we decided to drop observations from firms that obtain
guarantees larger than €18,750 and we have classified as micro.”

Table 3 lists key variables used in this study and presents descriptive statistics
for each variable based on the entire sample of 13,286 firms for the year before re-
ceiving the guarantee (except for the variable “value of guarantee”). The average
Portuguese firm is relatively small, hiring less than eight employees on average,
Firms hold substantial amounts of cash, around 10% of their total assets, with
an average amount around one third of their fixed assets. Portuguese firms rely
heavily on debt, with total liabilities representing around 70% of their assets.
Firm output represents about one fourth of sales on average.

9SME certification requires firms to classify themselves as autonomous, partner, or linked,
based on ownership and control relationships. For partner or linked firms, size is determined by
consolidating activity across affiliated enterprises (see Appendix 2). As IES (and thus CBHP)
does not report this information, our data may misclassify some firms deemed small by ITAPMEI
as micro firms.
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Mean P25 Median P75 Std Dev

Total assets (€) 523450 153050 319308 646606 633383
Fixed Assets (€) 153684 17061 57006 169460 295245
Number of employees 7.76 3 5 10 7.21
Firm output (€) 157329 50598 100751 205817 169201
Sales (€) 605880 170200 353839 743808 755450
Exports (€) 43085 0 0 704 200517
Cash (€) 46 377 6697 20323 51966 82 347
Value of guarantee (€) 21562 18750 18750 18750 8088
Previous guarantees (€) 245 0 0 0 3139
Total liabilities (€) 362864 93632 210075 445134 468 389
Current liabilities (€) 251196 52791 134278 312976 349294
Subsidies (€) 2444 0 0 0 32029

Table 3: Summary statistics This table reports summary statistics for the variables used in the analysis for
the entire sample of 13,286 firms. This sample accounts for all SME firms. P25 and P75 are the 25th and 75th
percentiles, respectively. The reference period is the year before the credit guarantee was granted, except for
the value of the guarantee, and the sources are Banco Portugués de Fomento and Banco de Portugal.

The variable “previous guarantees” measures the total value of the contingent
payments embedded in all outstanding official guarantees received by the firm,
and suggests that firms in our sample received few guarantees before 2012. The
variable “value of guarantee” measures the value of the SGM guarantee, and
suggests that firms with micro certification are likely to represent more than 75%
of our sample of 13,286 firms.

The differences between mean and median in Table 3 suggest skewed distribu-
tions for most variables, and therefore recommend distinguishing between average
values and the values for the average firm. We conduct the analysis in changes,
and we perform the analysis in terms of conditional expectations (following An-
grist and Pischke, 2009). A key concern in our analysis is that the value of
credit guarantees is correlated with subsidies, and Table 3 suggests caution. Our
results would be biased if subsidies targeted small firms.

6 Methodology

We study the effects of credit guarantees by comparing outcomes across two
groups of firms: a treated group with access to guarantees of €37,500 and a
control group with access to guarantees of €18,750. Accordingly, we construct
a binary treatment indicator Treated; which equals one for firms with access to
large guarantees and zero for firms with access to small guarantees.
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We begin by presenting the empirical specification and then discuss the iden-
tification strategy, which exploits the assignment mechanism of the Portuguese
credit guarantee program, and the procedures used to ensure comparability be-
tween treated and control firms.

6.1 Empirical specification

Our baseline specification is an instrumental variables (IV) regression, in which we
use certification as an instrument for the actual value of the guarantee received.
Specifically, we implement a two-stage least squares (2SLS) procedure on a pooled
panel, in which the first-stage equation is

G; = ay + [ x Treated; + v X; + €1, <9)

where i indexes firms/guarantees, G; denotes the value of the guarantee received
by firm i, Treated; is the treatment variable, and X, is a vector of firm-level
control variables. Control variables include number of employees, total assets,
sales, fixed assets, cash, leverage, exports, and industry fixed effects (industry
dummies), and are measured the year before the firm applies for the guarantee.'®

In the second stage, we regress the change in the outcome variable over time
on the instrumented value of the guarantee. To account for differences in initial
levels across firms, we estimate regressions using changes in firm-level outcome
variables rather than levels

Yit — Yip = Q2 + 5G; + Y2 Xi + €2 (10)

where y;; is the value of the outcome variable in year t € {2,5}, and v, is
the pre-treatment baseline (the guarantee is issued during year 1). The covari-
ance between €;; and €;; may be different from zero, and E [ey ;| X;, Treated;] =
E [e2,:|X;i] = 0. The coefficient § captures the causal effect of the guarantee on the
outcome of interest, conditional on observables. We report standard errors that
are robust to heteroskedasticity. If firm ¢ exits the market at date 7, then we ei-
ther set the dependent variable y; ; equal to zero for ¢ > 7 if the firm activates the
guarantee, or we set the dependent variable y;; equal to the last available value
for t > 7 if the firm does not activate the guarantee.!> We avoid “log-like” trans-
formations to avoid measurement problems (McConnell 2014, Ciani and Fisher

10We build industry dummies based on the two-digit level of the CAE industry classification.
CAE stands for classification of economic activities in Portugal, and it is similar in function
to NAICS and SIC. We use the third revision, made in 2007, in which the two-digit level
classification contains 89 industries.

1VWe also considered the following approach: If firm i exits the market at date 7, then we
set the dependent variable y;; equal to zero for t > 7. The results from the two approaches are
similar.
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2019, and Chen and Roth 2024). Recall from Section 3.4, we are interested in
the marginal effect of the loan guarantee.

We complement our analysis by applying a dynamic version of the differences-
in-differences estimator to exploit the rich time-series variation in the data. For
a credit guarantee issued during year 1 and for variables with available data since
year —3, we estimate by OLS regression models of the form

5
Yit — Yio = Z Ok X Treated; x Year; +n + €4 (11)
k=—3,k#0

where t € {3, ..., 5} indexes year, Year; are year dummies, and 7, are year fixed
effects. The reference year is 0, we estimate the d;’s and the n;’s, and the coef-
ficients of interest are the 9,’s. Standard errors are heteroscedasticity-consistent
and clustered at the firm level, following Bertrand, Duflo, and Mullainathan
(2004). A key assumption for the differences-in-differences specification is that
treated and control groups would have behaved similarly before the guarantees
were awarded—aka parallel trends. With Specification (11) it is possible to test
for parallel trends by comparing the values of the coefficients §; before year 1.
By way of preview, the liquidity-to-output ratios of both groups behave similarly
before treatment, thereby supporting our identification strategy.

6.2 The exclusion restriction

The exclusion restriction underlying our IV strategy requires that SME certifi-
cation is not correlated with firms’ investment opportunities. We support this
assumption using several institutional and design features. First, we restrict the
analysis to firms that both applied for and received a loan guarantee, ensuring
that all firms in the sample revealed demand for guaranteed credit. This restric-
tion avoids the common but flawed comparison between firms with and without
guarantees, where the latter are likely to lack attractive investment opportunities.

Second, certification is determined by a score (constructed from the number
of employees, total assets, and sales) and a deterministic cutoff rule. This rule
generates discrete variation in the maximum guarantee amount: firms with scores
below the cutoff are eligible for guarantees of up to €18,750, whereas firms above
the cutoff may obtain guarantees of up to €37,500. We use this discontinuity to
construct an instrument for guarantee size. Firms with scores lying in a narrow
neighborhood around the cutoff are comparable in observable and unobservable
characteristics, including investment opportunities, but differ in their maximum
eligible guarantee. Identification therefore comes from comparing changes in scale
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and liquidity among firms with similar pre-treatment scores (i.e. similar charac-
teristics, including similar size) but differential access to guaranteed credit. We
assume that firms with scores just above or below the cutoff are virtually in-
distinguishable in terms of investment opportunities and, consistent with this
assumption, placebo tests based on alternative cutoffs reveal no systematic dif-
ferences in outcomes.

Finally, strategic manipulation of certification is unlikely for three reasons.
First, the economic incentives to manipulate the score are weak. The cost of al-
tering certification (approximately €33,700, corresponding to the minimum-wage
cost of hiring an additional worker for four years) exceeds the maximum increase
in the guarantee cap (€18,750) associated with a change in certification status.'?
Second, certification is predetermined and remains fixed for at least one year
prior to the application for a loan guarantee. Certification is therefore assigned
before the investment opportunities that materialize in the year preceding the
application can arise. Because firms cannot retroactively adjust their certifica-
tion status, the instrument is plausibly independent of investment decisions at
the time of application. Third, institutional features further limit firms’ ability
to act strategically. SME certification was introduced only in 2009, eligibility
criteria for the guarantees analyzed in this paper were announced shortly before
implementation. Moreover, guarantee coverage rates prior to 2012 were only 50%
of the loan amount. Together, these features substantially reduce both the scope
and the expected payoff from manipulating certification status.!?

6.3 Rationing of high investment opportunities

Theory predicts differences in outcome variables between treated and control
firms only when the control group is constrained in its demand for liquidity. In
our setting, firms with micro certification can access guarantees up to €18,750,
whereas firms with small certification can obtain guarantees up to €37,500. Table
4 reports firm characteristics for treated and control firms in a window around
the certification cutoff.

The evidence in Table 4 suggests that most micro-certified firms request the
maximum admissible guarantee of €18,750. Nonetheless, a non-negligible subset
of firms in our dataset receives guarantees below this threshold. These firms are

12Firms must also satisfy additional conditions to qualify for SGM guarantees, including the
commitment to maintain employment throughout the duration of the guarantee (see Appendix
2).
13The aggregate demand for new guarantees was broadly stable in 2011 and 2012 (SPGM,
2013), suggesting that firms did not strategically postpone applications to benefit from more
favorable conditions.
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Test of Test of
Mean Mean . .
differences differences
Treated Control .
t-statistic p-value
Total assets (€) 808 105 529107 -10.23 0.00
Fixed Assets (€) 241217 141 344 -7.58 0.00
Number of employees 10.89 7.96 -36.93 0.00
Firm output (€) 234215 158482 -15.03 0.00
Sales (€) 926 078 630812 -8.10 0.00
Exports (€) 82589 28244 -3.82 0.00
Cash (€) 65 540 48 887 -3.47 0.00
Value of guarantee (€) 28252 18291 -29.90 0.00
Previous guarantees (€) 248 165 -0.72 0.47
Total liabilities (€) 560 583 358 964 -9.76 0.00
Current liabilities (€) 380805 257968 -7.59 0.00
Subsidies (€) 2576 5264 1.07 0.29

Table 4: Summary statistics for the treated and control groups for all firms This table reports means
for some variables used in the analysis, and includes all firms with score around the cutoff (approximately 8-11
employees). The treated group contains 849 firms and the control group includes 736 firms. The reference period
is the year before the credit guarantee was granted, except for the value of the guarantee, and the sources are
Banco Portugués de Fomento and Banco de Portugal.

unlikely to be liquidity-rationed at €18,750 and therefore fall outside the scope
of the model’s predictions, which apply to firms with sufficiently large investment
opportunities to demand guarantees above the €18,750 cap.

Accordingly, we exclude from the baseline sample all firms that obtain guar-
antees below €18,750, removing 1,462 firms out of a total of 13,286 firms . More-
over, our empirical design compares micro-certified firms that are constrained at
the €18,750 ceiling with small-certified firms whose investment opportunities re-
quire guarantees above that level. We therefore also exclude 1,096 small-certified
firms that received exactly €18,750 (again out of 13,286 firms ), since these firms
would not have been rationed had they held micro certification. A potential con-
cern is that this classification may misallocate some firms and thereby introduce
measurement error. To address this issue, the robustness section reassigns these
1,096 firms to the micro-certified group, and the results remain qualitatively un-
changed. Table 5 compares the treated and the control groups for the resulting
sample of firms with scores close to the certification cutoff and with high invest-
ment opportunities, that is, firms for whom the liquidity constraint at €18,750 is
economically relevant.
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Test of Test of
Mean Mean . .
differences differences
Treated Control .
t-statistic p-value
Total assets (€) 876125 546 803 -10.85 0.00
Fixed Assets (€) 262800 144 488 -8.01 0.00
Number of employees 11.14 8.00 -36.25 0.00
Firm output (€) 258123 160 506 -16.46 0.00
Sales (€) 1043755 646 803 -9.17 0.00
Exports (€) 82434 28164 -4.27 0.00
Cash (€) 68 788 48 642 -4.04 0.00
Value of guarantee (€) 36 640 18750 -115.31 0.00
Previous guarantees (€) 386 142 -1.22 0.22
Total liabilities (€) 607 801 370490 -10.36 0.00
Current liabilities (€) 416 520 262694 -5.87 0.00
Subsidies (€) 1215 1239 0.07 0.95

Table 5: Summary statistics for the treated and control groups for firms with high investment
opportunities This table reports means for some variables used in the analysis, and includes firms with score
around the cutoff (approximately 8-11 employees). We exclude from the sample micro firms that obtained
guarantees lower than €18 750 euros and small firms that obtained guarantees lower or equal to €18 750 euros.
The treated group contains 437 firms and the control group includes 686 firms. The reference period is the
year before the credit guarantee was granted, except for the value of the guarantee, and the sources are Banco
Portugués de Fomento and Banco de Portugal.

6.4 Treated and control groups: descriptive statistics

We perform matching to ensure that the control group provides a credible coun-
terfactual. Selecting “high-quality” matches is particularly important in our dy-
namic difference-in-differences framework, where outcome variables are expressed
in changes and subsume the effect of control variables.

To construct comparable groups, we sort firms into bins based on characteris-
tics measured on the year prior to treatment. We consider six dimensions: average
three-year growth in employees, total assets, sales, and fixed assets; leverage; ex-
port status. For each growth variable, we form two bins: positive versus negative
growth. For leverage, we define four bins using the 25, 50t", and 75" percentiles.
Finally, we create two bins distinguishing exporters from non-exporters.

We then implement coarsened exact matching (CEM) based on these bins.
CEM temporarily coarsens the data and performs exact matching within the
defined strata. We apply k-to-k matching as proposed by Blackwell, Iacus, King,
and Porro (2009), ensuring that each treated firm is matched to a control firm
within the same bin structure.

After this matching process, we dropped observations on treated firms that do
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Test of

Mean Mean differences
Treated Control
p-value
Total assets (€) 894182 567 850 0.00
Fixed Assets (€) 262602 144485 0.00
Number of employees 10.57 8.24 0.00
Firm output (€) 243891 162999 0.00
Sales (€) 1078733 661 644 0.00
Exports (€) 80926 38851 0.00
Cash (€) 70497 50079 0.00
Value of guarantee (€) 36617 18750 0.00
Previous guarantees (€) 273 168 0.00
Total liabilities (€) 619070 380320 0.00
Current liabilities (€) 422 352 269 382 0.00
Subsidies (€) 821 838 0.00

Table 6: Summary statistics for the treated and control groups for firms with high investment
opportunities (with matching) This table reports means for some variables used in the analysis, and includes
firms with score around the cutoff (approximately 8-11 employees). We exclude from the sample micro firms
that obtained guarantees lower than €18 750 and small firms that obtained guarantees lower or equal to €18 750.
The treated group contains 317 firms and the control group includes 317 firms. We perform k-to-k matching on
the three-year average of annual growth rates of the number of employees, total assets, sales, and fixed assets,
and on leverage and exporter status. The reference period is the year before the credit guarantee was granted,
except for the value of the guarantee, and the sources are Banco Portugués de Fomento and Banco de Portugal.
We do not report the t-statistic for for the test of differences because the numbers are large.

not obtain a good match in the control group, thereby obtaining a final sample
of 317 treated firms. Table 6 provides sample means of the main variables for the
treated and the control groups, as well as difference-in-means tests. The results
are fairly comparable with the results without matching reported in Table 5.

Despite restricting attention to a narrow window around the score cutoff and
applying matching procedures, Table 6 reveals differences in observable charac-
teristics between treated and control firms. These imbalances arise because one
component of the score variable, the number of employees, takes discrete values.
As a result, firms located just below and just above the cutoff may differ mechan-
ically in size. Although discreteness does not pose methodological problems for
regression discontinuity designs (Lee and Card, 2008), it raises the concern that
firms on either side of the threshold may differ in size. In particular, the num-
ber of employees is the most binding criterion for SME certification, and a firm
with 10 workers is approximately 10 percent larger than a firm with 9 workers,
implying a non-negligible difference in size at the cutoff.

Concerns about these differences between treated and control firms are miti-
gated for two reasons. First, the sample used in Table 6 approximately defines
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the control group as firms with 8 or 9 employees and the treated group as firms
with 10 or 11 employees. This four-employee window implies larger differences
in size than the narrower 9-to-10 employee comparison at the certification cutoff.
Nevertheless, the estimated treatment effects are very similar across the two sam-
ples. We therefore retain the wider window, as it yields more precise estimates
with smaller standard errors.

Second, although treated and control firms differ in variables measured in
levels, they are highly comparable in financial ratios and, most importantly, in
their liquidity-to-scale ratios, which are the primary outcomes of interest in our
analysis. Consistent with our theoretical framework, differences in scale or level
variables are not informative for identifying the liquidity channel emphasized in
this paper.

A remaining concern is that differences in firm size between treated and con-
trol firms may be correlated with differences in investment opportunities. In our
setting, however, this concern is unlikely to be quantitatively important for four
reasons. First, documented correlations between firm size and productivity typ-
ically arise over large differences in scale—for example, between small and large
firms. The existing literature does not identify systematic productivity differ-
ences across firms that differ by one to three employees, as in our sample. Second,
placebo tests based on alternative certification cutoffs yield no systematic differ-
ences in outcomes, suggesting that firms on either side of the threshold do not dif-
fer meaningfully in underlying productivity or investment opportunities. Third,
our empirical specifications are estimated in changes, akin to a first-differencing
estimator, which absorbs all time-invariant sources of heterogeneity in investment
opportunities across firms, whether observed or unobserved. Consequently, any
size-related differences in investment opportunities that are constant over time
are differenced out. The validity of the pre-treatment parallel trends assumption
further supports the conclusion that differences in firm size are unlikely to account
for our findings. Fourth, our regressions include controls for multiple measures of
firm size and performance, further mitigating concerns that residual differences
in scale drive our results.

7 Empirical results

In this section, we test the two empirical implications derived in Section 3.5. The
first concerns the allocation of resources between scale and liquidity in order to
assess the relative importance of the conventional collateral channel relative to
the liquidity insurance channel. The second implication concerns the relationship
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between guarantee size and guarantee activation.

Our empirical analysis proceeds in three steps. We first present quantitative
estimates from the first- and second-stage regressions of our 2SLS approach. We
then complement these estimates with graphical evidence based on a differences-
in-differences approach. The results obtained from these two approaches are
broadly consistent, supporting the robustness of our findings. Finally, we report
the results on the frequency of guarantee activation.

7.1 Instrumental variables (2SLS)
7.1.1 First-stage regression

We adopt an instrumental variables approach, and a natural concern is that our
“constructed” certification instrument may not replicate the official certification
process described in Section 4, and thus might be weakly correlated with guar-
antee values.

Table 7 reports the coefficients from Specification (9), where the value of the
guarantee is regressed on certification and a set of firm-level controls measured
prior to treatment. The estimates differ across samples, with each column report-
ing results for a distinct subsample: all firms, firms that did not activate their
guarantees, and firms that did.

The results indicate a sharp discontinuity in the value of the guarantee at
the certification threshold. Certification strongly predicts guarantee size, while
the coefficients on most controls are close to zero, with the exception of leverage.
The adjusted R-squared values confirm that certification accounts for nearly all
variation in guarantee size, a convenient feature for our IV design. These findings
provide strong support for the view that our constructed certification instrument
accurately replicates the official certification process, thereby helping to validate
our identification strategy.

Insurance and adverse selection We examine whether adverse selection
affects the demand for loan guarantees (we analyze moral hazard below). We
present two pieces of evidence suggesting that adverse selection is not a first-
order concern in our setting.

First, Columns (2) and (3) of Table 7 report results for the subsamples of firms
that do not and do activate their guarantees ex post. Although only 46 firms
ultimately trigger the guarantee, we find no economically meaningful differences
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(1)

(2)

(3)

Value of Value of Value of
guarantee guarantee guarantee
(all firms)  (firms did not activate)  (firms activated)
Treated; 17 854.9%** 18 047.09%** 17 859.89%**
(285.84) (330.01) (2756.87)
Employees -25.02 -91.86 -34.80
(109.57) (110.00) (981.60)
Total Assets -0.00 0.00 -0.00
(0.00) (0.00) (0.00)
Sales 0.00 0.00 -0.00
(0.00) (0.00) (0.00)
Fixed Assets -0.00 -0.00 -0.00
(0.00) (0.00) (0.00)
Cash 0.00 0.00 0.01
(0.00) (0.00) (0.02)
Leverage 898.56 1251.40 -2649.76
(568.257) (568.72)** (5165.91)
Exports 0.00 0.00 0.00
(0.00) (0.00) (0.00)
Industry fixed effects Yes Yes Yes
Adjusted R-squared 0.933 0.938 0.837
Observations 634 588 46

Table 7: First-stage regressions This table reports estimates of coefficient 8 associated with the variable
Treated; in Specification (9). The regressor Treated; is an indicator variable that equals 1 if and only if the
firm has access to a large guarantee. Robust standard errors are in parentheses and *, ** *** denote statistical
significance at the 10%, 5%, and 1% levels, respectively. Column (1) reports results for all firms, column (2)
reports results for the subsample of firms that did not activate their guarantees, and column (3) reports results
for the subsample of firms that activated their guarantees. All columns report results for firms with score around
the cutoff (approximately 8-11 employees). In column (1), we perform k-to-k matching on the three-year average
of annual growth rates of the number of employees, total assets, sales, and fixed assets, and on leverage and

exporter status. The sources are Banco Portugués de Fomento and Banco de Portugal.
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in ex ante guarantee demand between activating and non-activating firms. In
particular, firms that later activate the guarantee do not request systematically
larger guarantees at origination. The absence of differential demand across these
groups suggests that firms with higher ex ante risk are not disproportionately
selecting into larger coverage.

Second, as documented in Section 6.3, some firms request guarantees lower
than €18,750. This pattern indicates that firms do not mechanically choose the
highest available coverage. One plausible interpretation is that banks screen bor-
rowers and restrict guarantee size for riskier firms, thereby attenuating potential
adverse selection at the application stage.

Taken together, these findings point to little evidence of adverse selection in
the demand for loan guarantees. Coverage choices appear broadly similar across
firms that do and do not experience adverse outcomes, suggesting that higher
guarantee limits do not, by themselves, attract a disproportionate share of ex
ante “bad risks.”

That said, our data do not allow us to directly test for strategic selection
by banks, as we lack bank-level identifiers. In principle, banks could steer riskier
borrowers toward guaranteed credit while retaining safer firms on non-guaranteed
loans. While this channel cannot be ruled out, the available evidence does not
strongly support it as a dominant force in our setting.

7.1.2 Second-stage regression

We regress the outcome variables on the predicted value of the guarantee from the
first-stage, together with the same set of exogenous controls, in order to obtain
consistent estimates of the causal effect of guarantees. Tables 8 and 9 report the
coefficients from Specification (10). Table 8 focuses on short-term effects within
a two-year horizon, while Table 9 reports longer-term effects over a five-year
horizon. Recall that guarantees expire after four years.

In the short run, the results in Table 8 broadly confirm earlier findings in the
empirical literature. The estimates of the coefficients on firm output and fixed
assets are statistically insignificant. By contrast, the effects on liquidity are both
economically and statistically significant. A one-euro increase in the guarantee
raises our main liquidity measure (cash plus the contingent payment embedded
in the SGM guarantee) by €0.94. The effect is likely to be less than one because
firms partially amortize their loans within two years.

Consistent with these results, the average difference between the liquidity-to-
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(1) (2) (3) (4)

Firm output Fixed assets Cash Liquidity
Value of guarantee -0.402 -0.237 0.314 0.941%*
(0.577) (0.710) (0.448) (0.451)
Employees 2750.523 681.637 -580.073 -528.507
(3391.677)  (4175.682)  (2634.557)  (2651.948)
Total Assets -0.016%* 0.024** 0.002 0.001
(0.009) (0.011) (0.007) (0.007)
Sales 0.004 0.010 0.003 0.003
(0.005) (0.006) (0.004) (0.004)
Fixed assets 0.022 -0.0917%** -0.006 -0.005
(0.017) (0.021) (0.013) (0.013)
Cash 0.016 0.019 -0.158%** -0.150%**
(0.039) (0.048) (0.030) (0.031)
Leverage -30074.965*  -14000.101  -15333.124  -16392.064
(17479.948) (21520.534) (13577.922) (13667.548)
Exports 0.004 0.008 0.021%* 0.022%*
(0.014) (0.017) (0.011) (0.011)
Industry fixed effects Yes Yes Yes Yes
Observations 634 634 634 634

Table 8: Second-stage regressions (two years) This table reports estimates of coefficients § associated with
the instrumented value of the guarantee G in Specification (10) for t = 2 and for a range of outcome variables.
Robust standard errors are in parentheses and *, ** *** denote statistical significance at the 10%, 5%, and
1% levels, respectively. All columns report results for firms with score around the cutoff (approximately 8-11
employees). We perform k-to-k matching on the three-year average of annual growth rates of the number of
employees, total assets, sales, and fixed assets, and on leverage and exporter status. The sources are Banco
Portugués de Fomento and Banco de Portugal.

output ratios of the treated and of the control groups increases in year 2 ; the
estimate of this difference has a p-value equal to 7.7% (results not shown). This
finding is in line with Implication 1, and supports the liquidity channel at the
expense of the conventional collateral channel. However, the liquidity-to-fixed-
assets ratio is not statistically different from zero (results not shown) but we
have argued that fixed assets are not a good proxy for scale. Taken together, the
evidence offers partial support for Implication 1: larger guarantees shift capital
allocation towards liquidity, raising the firm’s liquidity-to-scale ratio.

Turning to the long run, Table 9 shows no statistically significant effects of
guarantees at a five-year horizon. While both scale and liquidity measures in-
crease somewhat for treated firms relative to controls, the estimates lack preci-
sion. From the perspective of the liquidity channel, this pattern is natural: the
liquidity effects dissipate once the guarantee expires. Indeed, because SGM guar-
antees have four-year maturity, the liquidity measure converges to the value of
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D @) ) 0

Firm output Fixed assets Cash Liquidity
Value of guarantee -0.715 -0.792 -0.728 -0.728
(1.017) (1.636) (0.748) (0.748)
Employees 6 309.340 13476.603 9007.351** 9007.351**
(5985.931)  (9624.216) (4401.301) (4401.301)
Total Assets -0.044%** 0.025 -0.010 -0.010
(0.015) (0.025) (0.011) (0.011)
Sales 0.002 0.017 0.007 0.007
(0.009) (0.015) (0.007) (0.007)
Fixed assets 0.049 -0.115%* 0.023 0.023
(0.030) (0.048) (0.022) (0.022)
Cash 0.127* 0.389%** -0.249%#* -0.249%+*
(0.069) (0.111) (0.051) (0.051)
Leverage -19153.031  -24667.483 -56608.619** -56608.619**
(30850.154) (49601.067) (22683.323)  (22683.323)
Exports 0.061** -0.010 0.035%* 0.035%*
(0.025) (0.040) (0.018) (0.018)
Industry fixed effects Yes Yes Yes Yes
Observations 634 634 634 634

Table 9: Second-stage regressions (five years) This table reports estimates of coefficients § associated with
the instrumented value of the guarantee G in Specification (10) for t = 5 and for a range of outcome variables.
Robust standard errors are in parentheses and *, ** *** denote statistical significance at the 10%, 5%, and
1% levels, respectively. All columns report results for firms with score around the cutoff (approximately 8-11
employees). We perform k-to-k matching on the three-year average of annual growth rates of the number of
employees, total assets, sales, and fixed assets, and on leverage and exporter status. The sources are Banco
Portugués de Fomento and Banco de Portugal.

cash once the guarantee ends, explaining why the estimates in Columns (3) and
(4) are identical.

7.2 Differences-in-differences approach

We complement the baseline analysis with a dynamic differences-in-differences
specification. This approach parallels the reduced form of the instrumental vari-
ables approach, as we regress the outcome variables directly on the instrument cer-
tification. By way of preview, the results on the dynamic differences-in-differences
approach broadly confirm the results of the 2SLS approach, but provide additional
insight into the evolution of the variables.

The figures in this section plot the estimated coefficients 9, from Specification
(11), which trace the evolution of scale and liquidity relative to the year preceding
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the guarantee (normalized to zero). We report point estimates together with 90%
and 95% confidence intervals to assess both the magnitude and the precision of
the effects over time.

7.2.1 Scale

Panel (a) of Figure 2 plots the estimated coefficients Jj, for firm output. The evolu-
tion of output prior to the guarantee is broadly parallel across treated and control
firms, lending support to the parallel-trends assumption. The estimates suggest
that guarantees have little impact on output after the guarantee is granted.
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Figure 2: Scale variables This figure plots the point estimates and the 90% and 95% confidence intervals
for the coefficients 0 associated with the variable Treated; in Specification (11) for firm output and fixed
assets. The horizontal axis displays time in years around the origination date of the guarantee (represented by
the vertical dashed line) with year O representing the year prior to origination. The units on the vertical axis
measure differences in euros between the treated and the control groups. The treated group contains firms with
access to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to
€18,750. All panels report estimates for firms with score around the cutoff (approximately 8-11 employees). We
perform k-to-k matching on the three-year average of annual growth rates of the number of employees, total
assets, sales, and fixed assets, and on leverage and exporter status. The sample period is 2008 to 2017 and the
sources are Banco Portugués de Fomento and Banco de Portugal.

Panel (b) of Figure 2 present analogous estimates for fixed assets. Here the
pre-trend differences between treated and control firms are more pronounced,
complicating causal interpretation. While the gap between treated and control
firms widens after the guarantee is granted, this increase may simply reflect a
continuation of pre-existing trends rather than a causal effect.

Composition effects As in much of the existing literature, identifying scale
effects is challenging. Importantly, however, the absence of a short-run increase
in output does not imply that loan guarantees are economically inconsequential.
Rather than expanding the scale of activity, guarantees may primarily affect the
composition of firms’ activities.
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By delivering support when the firm is under financial stress, loan guarantees
can relax downside risk and thereby enable firms to undertake riskier, higher-
value projects that involve substantial sunk costs. Such projects, most notably
innovation or internationalization, require large upfront investments and expose
firms to cash-flow risk well before revenues materialize. Exporting, for example,
entails fixed costs related to market entry, product adaptation, distribution net-
works, and regulatory compliance, while subjecting firms to heightened liquidity
risk during the ramp-up phase (Melitz, 2003).

Consistent with this mechanism, Custdédio, Hansman, and Mendes (2024), us-
ing an empirical design closely related to Bonfim, Custédio, and Raposo (2023),
document a positive effect of loan guarantees on firms’ export activity. Our
results align with this view: guarantees appear to matter less as “credit for ex-
pansion” and more as “insurance that renders otherwise difficult projects viable”.
In this sense, guarantees reshape firms’ project choice rather than mechanically
increasing output in the short run.

7.2.2 Liquidity

Panel (a) of Figure 3 plots the estimated coefficients d; for cash holdings. While
trends are not perfectly parallel prior to the guarantee, the average difference
in cash holdings between treated and control firms do not seem to decrease (on
average) following guarantee issuance. This pattern provides little evidence of
substitutability between loan guarantees and cash. A natural explanation is that
activating a guarantee is costly for firms, making guarantees an imperfect substi-
tute for internal liquidity. These costs resemble a deductible: guarantee activation
may limit the firm’s future access to guarantees and can trigger additional bank-
imposed measures, since 25% of the underlying loan becomes delinquent for the
originating bank. As a result, firms may optimally continue to hold precautionary
cash even after obtaining a guarantee, rather than replacing cash with guaranteed
credit.

Cash is a central component of all our liquidity measures, and the presence
of differential pre-trends prior to guarantee issuance complicates the interpreta-
tion of other liquidity outcomes. Panel (b) of Figure 3 reports the corresponding
estimates for overall liquidity. Although parallel pre-trends cannot be firmly es-
tablished, the estimates display a sharp and economically meaningful increase in
liquidity for treated firms (when compared with control firms) immediately fol-
lowing guarantee issuance. This short-run response is consistent with a liquidity
effect of guarantees, but, given the pre-trend patterns, we interpret the magnitude
of the estimated effect with caution.
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Figure 3: Liquidity variables This figure plots the point estimates and the 90% and 95% confidence intervals
for the coefficients d;, associated with the variable Treated; in Specification (11) for several dependent variables.
The horizontal axis displays time in years around the origination date of the guarantee (represented by the
vertical dashed line) with year O representing the year prior to origination. The units on the vertical axis
measure differences in euros between the treated and the control groups. The treated group contains firms with
access to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to
€18,750. All panels report estimates for firms with score around the cutoff (approximately 8-11 employees). We
perform k-to-k matching on the three-year average of annual growth rates of the number of employees, total
assets, sales, and fixed assets, and on leverage and exporter status. The sample period is 2008 to 2017 and the
sources are Banco Portugués de Fomento and Banco de Portugal.
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Having examined liquidity and scale separately, we next consider their ra-
tio, which provides a direct test of Implication 1. Panel (c¢) of Figure 3 plots
the coefficients for the liquidity-to-output ratio. In this case, the parallel-trends
assumption cannot be rejected. The estimates reveal a sizable and persistent in-
crease in the liquidity-to-output ratio for treated firms relative to controls in the
two years following guarantee issuance. Quantitatively, the difference in ratios
rises to 0.106 by year two, before gradually converging toward the cash bench-
mark as the guarantee approaches maturity. This dynamic pattern is consistent
with Implication 1: larger guarantees increase firms’ liquidity relative to scale.

By contrast, the evidence is weaker when fixed assets are used as the measure
of scale. Panel (d) of Figure 3 plots the evolution of the liquidity-to-fixed-assets
ratio and shows a relative decline for treated firms following guarantee issuance.
This pattern stands in contrast to the results based on output and likely reflects
the limitations of fixed assets as a proxy for firm scale in our setting. Fixed assets
may be measured with substantial noise, may not capture changes in intangible
capital, and may not be a good proxy for scale, as discussed earlier.

7.3 Insurance and moral hazard

We do not observe exogenous ex post liquidity shocks directly. Instead, in our set-
ting we observe the endogenous activation of loan guarantees, which is potentially
subject to moral hazard. As discussed above, the insurance-based framework pre-
dicts a positive relationship between the size of coverage and the probability of
claims: larger guarantees should be associated with higher activation rates. On
the one hand, our earlier results provide little evidence of adverse selection in
guarantee demand. On the other hand, conditional on selection, larger guar-
antees may alter firms’ incentives by encouraging greater risk-taking, implying
higher activation rates through moral hazard. We now test this implication em-
pirically.

Table 10 reports results on guarantee activation and firm exit. Two important
measurement issues warrant emphasis. First, guarantee activation is a relatively
rare event in our baseline sample, which focuses on firms with 8-11 employees.
To improve statistical power, we therefore also present results for an expanded
sample that includes firms with 5-14 employees. Second, we do not directly
observe firm default. Instead, we use a conservative proxy that classifies a firm as
having defaulted only if it both activates a guarantee and subsequently exits the
market. For completeness, we also report exit rates for firms that never activate
their guarantees. Exits among these firms should not be interpreted as defaults;
these exits are more likely to reflect mergers, acquisitions, or voluntary closures

42



Wide score Score around the cutoff
(= firms with 5-14 employees) (~ firms with 8-11 employees)

Year of Control Treated Control Treated

activation firms firm firms firm
t=1 38 31 4 10
t=2 60 17 5 7
t=3 47 22 5 5
t=4 24 11 4 6
Activation (total) 169 81 18 28
Activation and missing 99 52 9 18
No. activation (total) 2688 880 299 289
No. activation and missing 81 15 11 5
Share of activations (%) 5.92 8.43 5.68 8.83

Table 10: Number of firms activating their credit guarantees This table reports the number of activations
for each year after the guarantee is granted among treated and control firms for two different samples. The
columns with wide score report firms with score in a large interval (approximately 5-14 employees). The columns
with score around the cutoff report results for firms with approximately 8-11 employees. We also report the
number of firms that exited the market. Firms that activated their guarantees and exited the market are likely
to have defaulted. The sources are Banco Portugués de Fomento and Banco de Portugal.

rather than financial distress.

With these caveats in mind, the evidence indicates that treated firms activate
their guarantees more frequently than control firms. In the expanded sample, the
activation rate is 8.43% for treated firms, compared with 5.92% for controls; in
the baseline sample, the corresponding figures are 8.83% and 5.68%. Given that
treated and control firms are balanced along observable and nonobservable char-
acteristics, these differences are unlikely to be driven by systematically different
exposure to exogenous cost overruns. Instead, they suggest that treated firms
make greater use of the insurance embedded in the guarantee program. This
finding is consistent with the evidence reported by Cowan, Drexler, and Yanez
(2015) for a loan guarantee scheme in Chile.

At the same time, a nontrivial fraction of firms that activate their guarantees
subsequently exit the market and therefore likely experience default under our
proxy. For these firms, the guarantee does not appear to prevent failure ex post.
By contrast, exit rates are substantially lower among firms that never activate
their guarantees, consistent with the interpretation that most such exits reflect
strategic decisions, such as mergers, acquisitions, or voluntary closures, rather
than distress-driven default.

In sum, treated firms in our sample activate guarantees more frequently than
control firms, but this increased use of insurance does not translate into lower de-
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fault rates ex post. While these results are based on relatively small samples and
should be interpreted with caution, they closely mirror the patterns documented
by Cowan, Drexler, and Yanez (2015), lending external validity to our findings.

Taken together, these results on guarantee activation and firm exit/default
are consistent with the presence of moral hazard, or more broadly with changes
in firms’ risk-taking incentives induced by guarantee coverage. The higher acti-
vation rates among treated firms indicate that larger guarantees are associated
with greater realized risk. Importantly, this pattern does not necessarily imply
inefficient or socially undesirable behavior. It may reflect efficient risk-taking
(such as entry into export markets or investment in innovation) where a higher
probability of failure is an inherent feature of value-enhancing activities. Alter-
natively, it may reflect reduced effort or weaker repayment discipline at the firm
level, or attenuated monitoring incentives at the bank level when a larger share
of losses is insured.

From a policy perspective, an insurance-based view of loan guarantees implies
that some increase in activations is an expected and, to some extent, desirable
outcome. The relevant policy question is therefore not whether activations rise,
but whether the induced risk-taking is productive and aligned with policy ob-
jectives, and whether program design and monitoring mechanisms appropriately
balance risk-sharing with incentive provision. For completeness, Appendix 5 plots
the evolution of some outcome variables for firms activating their guarantees and
for firms not activating their guarantees.

8 Robustness

We estimate regressions in changes, akin to a first-differencing estimator, which
eliminates all time-invariant firm-specific characteristics, including persistent un-
observed investment opportunities. Our identifying assumption is that SME cer-
tification in not correlated with unobserved within-firm changes in investment
opportunities after certification is assigned.

We conduct several additional tests to address concerns that our results may
be driven by confounding factors. Specifically, we show that (i) our main results
are robust to alternative measures of liquidity; (ii) SME certification is not cor-
related with omitted confounders, such as government subsidies; (iii) our main
results continue to hold when we control by industry-by-time fixed effects; (iv)
placebo tests based on nonexistent certification cutoffs in the score variable yield
no effects; and (v) similar results obtain across alternative samples.
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8.1 Other measures of liquidity

In this section, we assess the evolution of two other measures of liquidity. First,
we examine a broader measure of liquidity that includes all official guarantees
received by firms. Second, we look into working capital as an alternative measure
of liquidity.

Liquidity (all guarantees) Firms in our sample are free to apply for multi-
ple guarantees over time. First, some firms may have obtained guarantees under
earlier programs. Second, firms can apply for general guarantees that are not
specifically targeted at micro or small firms, although these typically offer less
favorable terms (such as lower coverage ratios; see Section 4). Third, firms may
reapply in subsequent years for guarantees explicitly designed for micro and small
firms. The conditions of SGM guarantees remained stable throughout 2012-2013
and the program was extended until 2017 with only minor adjustments. Impor-
tantly, the administrative thresholds of €18,750 and €37,500 were unchanged,
while the guarantee coverage rate was reduced slightly from 75% to 70% after 21
March 2014.

To assess whether access to other guarantees affects our results, we estimate
the second-stage regressions from Section 7.1.2 using a broader measure of liquid-
ity that aggregates all guarantees obtained from SGMs over the relevant horizon.
Table 11 reports estimates from Specification (10) over a two-year horizon (Col-
umn 1) and a five-year horizon (Column 2).

Column (1) shows that this broader liquidity measure increases by €1.088
per euro of guaranteed credit at the two-year horizon. This estimate helps ad-
dress a potential concern regarding substitution across guarantee programs. In
particular, firms with access to smaller SGM guarantees could, in principle, com-
pensate by applying for additional guarantees under the general regime (albeit at
less favorable terms) thereby offsetting the discrete difference in guarantee size
that underpins our identification strategy. Column (1) suggests that this is not
the case: the corresponding increase in the narrow liquidity measure amounts to
€0.941 (reported in Column 4 of Table 8) which is close to the €1.088 estimate
obtained using the broad measure. Column (2) suggests that the liquidity effects
dissipate at the five-year horizon.

We next estimate the dynamic differences-in-differences Specification (11).
Panel (a) of Figure 4 plots the estimated coefficients d; for liquidity when all
guarantees are included. Three main insights emerge. First, although guarantee
schemes were already in place prior to 2012, a comparison of treated and control
firms in Table 6 together with the evidence in Panel (a) indicates that take-up
among firms in our sample increases markedly only from 2012 onward. Earlier
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(1)
Liquidity two years
(all guarantees)

(2)
Liquidity five years
(all guarantees)

Value of guarantee 1.088%** -0.092
(0.480) (0.885)
Employees -869.389 6579.383
(2825.255) (5206.483)
Total Assets 0.002 -0.010
(0.007) (0.013)
Sales 0.010%** 0.011
(0.004) (0.008)
Fixed assets -0.005 0.027
(0.014) (0.026)
Cash -0.142%%% -0.254 ***
(0.033) (0.060)
Leverage -17165.347 -50834.310
(14 560.733) (26 833.055)
Exports 0.023** 0.058***
(0.012) (0.022)
Industry fixed effects Yes Yes
Observations 634 634

Table 11: Second-stage regressions for liquidity including all guarantees This table reports estimates
of coefficients ¢ associated with the instrumented value of the guarantee G; in Specification (10) for ¢t = 2 and
for t = 5. Robust standard errors are in parentheses and *, ** *** denote statistical significance at the 10%,
5%, and 1% levels, respectively. All columns report results for firms with score around the cutoff (approximately
8-11 employees). We perform k-to-k matching on the three-year average of annual growth rates of the number
of employees, total assets, sales, and fixed assets, and on leverage and exporter status. The sources are Banco
Portugués de Fomento and Banco de Portugal.

guarantee programs therefore play a negligible role in our analysis. Second, com-
paring narrow liquidity in Panel (b) of Figure 3 with broad liquidity in Panel (a)
of Figure 4 in year 1 shows no differential application behavior between treated
and control firms for guarantees not targeted at micro and small firms. This find-
ing reinforces the interpretation that the divergence in liquidity holdings between
treated and control firms is driven by SGM guarantees, rather than by other
guarantees. Third, by year 2, the difference between treated and control firms
amounts to €5,661. This difference is substantially smaller than the treatment-
induced difference of €17,854.9 reported in Table 7, lending further credibility to
our causal estimates at this horizon (overall, these results confirm the second-stage
findings comparing narrow liquidity and broad liquidity measures at the two-year
horizon reported above). Differences between narrow liquidity in Panel (b) of
Figure 3 and broad liquidity in Panel (a) of Figure 4 become more pronounced
at longer horizons, coinciding with the expiration of initial SGM guarantees and
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the reapplication of some firms for new guarantees.
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Figure 4: Other liquidity variables This figure plots the point estimates and the 90% and 95% confidence
intervals for the coefficients J;, associated with the variable Treated; in Specification (11) for liquidity (all
guarantees) and working capital. The horizontal axis displays time in years around the origination date of the
guarantee (represented by the vertical dashed line) with year O representing the year prior to origination. The
units on the vertical axis measure differences in euros between the treated and the control groups. The treated
group contains firms with access to guarantees equal to €37,500 and the control group contains firms with access
to guarantees equal to €18,750. All panels report estimates for firms with score around the cutoff (approximately
8-11 employees). We perform k-to-k matching on the three-year average of annual growth rates of the number
of employees, total assets, sales, and fixed assets, and on leverage and exporter status. The sample period is
2008 to 2017 and the sources are Banco Portugués de Fomento and Banco de Portugal.

Given these results, a refined interpretation of our findings emerges. Because
the treatment induces a sharp discontinuity in the value of the guarantee at the
certification threshold both for SGM guarantees and for the aggregate measure
of all guarantees at the issuance date, it is natural to interpret our estimates as
capturing the causal effect of SGM guarantees on broader liquidity (i.e. taking
into account the broader guarantee system). In the refined interpretation, the
estimated effect encompasses not only the initial SGM guarantee but also the
option available to firms to reapply for additional guarantees in the aftermath
of issuance (under essentially similar contractual conditions as the initial SGM
guarantees). Since program take-up among our sample firms began in earnest
only in 2012, our estimates can be viewed as reflecting the cumulative impact
of the guarantee scheme over the 2012-2017 period. Of course, the decision to
obtain additional guarantees is endogenous, as firms facing more favorable in-
vestment opportunities are also more likely to reapply. Consequently, subsequent
guarantees compound with investment opportunities, implying that the estimated
treatment effect reflects both the initial exogenous difference in the value of the
guarantee and the endogenous applications in the aftermath of issuance. In this
sense, our estimates capture the aggregate liquidity provision through the guar-
antee system rather than the partial effect of a single guarantee. In this vein,
Bonfim, Custédio, and Raposo (2023) provide complementary evidence from a
setting characterized by greater temporal variation in program conditions and
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covenant structures, analyzing multiple guarantees over a longer horizon and
framing their results as a broader policy evaluation of a specific credit guarantee
program.

Working capital For completeness, Panel (b) of Figure 4 plots the evolution
of working capital. As in earlier panels, differences in pre-trends between treated
and control firms complicate causal interpretation. Although the gap between the
two groups widens following guarantee issuance, this pattern may largely reflect
the continuation of pre-existing trends rather than a causal effect of the guarantee.
Reassuringly, when we construct broader liquidity measures that combine working
capital with the outstanding value of guarantees, our main results on liquidity
levels and liquidity-to-scale ratios remain qualitatively unchanged (results not
shown).

8.2 Other public policies

One may conceive the possibility that other public policies distinguish firms with
small certification from firms with micro certification, and the differences between
the treated and the control group may arise from these policies and not from
credit guarantees. This is unlikely to be the case for three main reasons. First,
the general legislation on the main incentive programs in Portugal during 2012
and 2013 (QREN and COMPETE) do not seem to distinguish between micro and
small firms. Recall that the official certification was implemented after many of
these programs had been designed.

Second, a number of specific studies on Portuguese public policies do not find
any relevant distinction between micro firms and small firms during 2012 and
2013: Santos, Cincera and Serrano (2019) analyze the Portuguese Innovation In-
centive System; Martins (2021) studies an European Social Fund grant; Gabriel,
Santos and Tavares (2022) explore the spatial discontinuity in access to European
funds in Portugal; Alexandre (2021) makes a broad evaluation of incentives to
firms; Alexandre, Chaves and Portela (2022) evaluate incentives by the Euro-
pean Regional Development Fund. None of these studies documents statistically
significant differences between micro and small firms.

Finally, we have a measure of the subsidies received by each firm. Column
(1) in Table 12 shows the results of regressing the value of subsidies on the year
before applying for the guarantee on certification status, and suggests concerns
about this source of confounding are not serious. Moreover, Figure 5 depicts
the evolution of subsidies by presenting estimates of coefficients 9, obtained from
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(1) (2)

Value of
Subsidies  guarantee
(all firms)
Treated,; -48.22  17937.43%**
(634.76) (202.02)
Control variables Yes Yes
Adjusted R-squared 0.298 0.941
Observations 634 740

Table 12: Subsidies, and reallocating small firms Column (1) in this table reports the estimates of the
coefficient associated with the variable Treated; in the regression of the value of subsidies on the variables
Treated;. The regressor Treated; is an indicator variable that equals 1 if and only if the firm receives a large
guarantee. Column (2) reports estimates of coefficient 8 associated with the variable T'reated; in Specification
(9). The column reports results for 1,096 small firms with guarantees of €18,750 reclassified as having micro
certification. All regressions include the number of employees, total assets, sales, fixed assets, cash, leverage,
exports, and industry fixed effects as controls. Robust standard errors are in parentheses and *, ** *** denote
statistical significance at the 10%, 5%, and 1% levels, respectively. All columns report results for firms with
score around the cutoff (approximately 8-11 employees). We perform k-to-k matching on the three-year average
of annual growth rates of the number of employees, total assets, sales, and fixed assets, and on leverage and
exporter status. The sources are Banco Portugués de Fomento and Banco de Portugal.

Specification (11) plotting the point estimates (with the point estimate for the
year before the guarantee was granted normalized to zero) and the 90% and
95% confidence intervals. The figure strongly suggests subsidies are not a post-
intervention confounder. Anticipation effects may exist (recall certification is
determined more than a year before firms apply for a credit guarantee) but their
economic magnitude is limited.

8.3 Industry-specific dynamics

A potential concern is that industry-specific dynamics generate time-varying
shocks to investment opportunities (as suggested by Altomonte, Morlacco, Sonno,
and Favoino, 2025). To address this issue, we augment Specification (11) with
industry-by-time fixed effects, which absorb shocks common to firms within the
same industry at a given point in time. As shown in Figure 6, the resulting
estimates closely mirror those obtained without these controls. We therefore con-
clude that our main results are not driven by industry-specific dynamics and that
the causal interpretation remains intact.
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Figure 5: Subsidies This figure plots the point estimates and the 90% and 95% confidence intervals for the
coefficients dj associated with the variable Treated; in Specification (11) for the dependent variable subsidies.
The horizontal axis displays time in years around the origination date of the guarantee (represented by the
vertical dashed line) with year O representing the year prior to origination. The units on the vertical axis
measure differences in euros between the treated and the control groups. The treated group contains firms with
access to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to
€18,750. The figure reports estimates for firms with score around the cutoff (approximately 8-11 employees).
We perform k-to-k matching on the three-year average of annual growth rates of the number of employees, total
assets, sales, and fixed assets, and on leverage and exporter status. The sample period is 2008 to 2017 and the
sources are Banco Portugués de Fomento and Banco de Portugal.

8.4 Placebo certification cutoffs

We perform a series of placebo tests to address concerns that our findings might
be driven by confounding factors. Specifically, we repeat the first-stage regression
using alternative cutoffs of the score variable. We consider two cases. In the first
case, we compare firms with 5-6 employees (placebo control group) to those with
7-8 employees (placebo treated group) with cutoff separating the groups equal
to 7 employees. In the second case, we compare firms with 11-12 employees to
those with 13-14 employees, with a cutoff equal to 13 employees. In these two
cases, we do not exclude firms that obtain guarantees lower or equal to €18,750
(i.e. firms with “low investment opportunities”). This is because there would be
insufficient variation in the value of the guarantees in the first case, since almost
all firms would obtain a value of guarantees equal to €18,750. The results of
the two cases, reported in columns (1) and (2) of Table 13 respectively, show no
effects of comparable magnitude to those observed at the true cutoff.

8.5 Reallocating small firms

We explained in Subsection 6.3 that we dropped observations on 1,096 firms with
small certification that obtained guarantees equal to €18,750 as these firms would
have not been rationed if they had been firms with micro certification.
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Figure 6: Industry-specific dynamics This figure plots the point estimates and the 90% and 95% confidence
intervals for the coefficients ), associated with the variable Treated; in Specification (11) augmented with
industry by time fixed effects, for several dependent variables. The horizontal axis displays time in years around
the origination date of the guarantee (represented by the vertical dashed line) with year O representing the year
prior to origination. The units on the vertical axis measure differences in euros between the treated and the
control groups. The treated group contains firms with access to guarantees equal to €37,500 and the control
group contains firms with access to guarantees equal to €18,750. All panels report estimates for firms with
score around the cutoff (approximately 8-11 employees). We perform k-to-k matching on the three-year average
of annual growth rates of the number of employees, total assets, sales, and fixed assets, and on leverage and
exporter status. The sample period is 2008 to 2017 and the sources are Banco Portugués de Fomento and Banco

de Portugal.
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(1) (2)

Value of Value of
guarantee guarantee
(5-8 employees) (11-14 employees)

Treated; -4 280.17*** -333.97

(268.45) (682.67)
Control variables Yes Yes
Adjusted R-squared 0.324 0.019
Observations 2454 558

Table 13: Placebo tests This table reports estimates of the coefficient 5 associated with the variable T'reated;
in Specification (9). The regressor Treated; is an indicator variable that equals 1 if and only if the firm has access
to a large guarantee. Robust standard errors are in parentheses and *, ** *** denote statistical significance at
the 10%, 5%, and 1% levels, respectively. Column (1) reports results for firms with score around a placebo cutoff,
which includes firms with approximately 5-8 employees; column (2) reports results for firms with score around
a placebo cutoff, which includes firms with approximately 11-14 employees. All regressions include the number
of employees, total assets, sales, fixed assets, cash, leverage, exports, and industry fixed effects as controls. We
perform k-to-k matching on the three-year average of annual growth rates of the number of employees, total
assets, sales, and fixed assets, and on leverage and exporter status. The sources are Banco Portugués de Fomento
and Banco de Portugal.

One potential concern is that some firms in the control group with micro
certification are in fact not rationed (and therefore, we are treating differently the
treated and the control groups). If so, they should behave similarly to treated
firms. This implies that the presence of such firms in the control group biases
our estimates against confirming Implication 1, rather than in its favor.

Another potential concern is firm misclassification. We reconstruct certifica-
tion status using the rules described in Section 4, based on the number of employ-
ees reported in IES. However, discrepancies between employee counts in IES and
those in Relatério Unico (see Appendix 2) may account for the misclassification
of the 1,096 small firms excluded from our baseline sample. To address this con-
cern, we reclassify these firms as firms with micro certification and replicate the
validation exercise of the assignment mechanism. Specifically, we re-estimate the
first-stage regressions in Table 7 to measure the effect of certification on guaran-
tee values. Column (2) in Table 12 shows only minor differences relative to Table
7, indicating that selection bias is unlikely to be a major concern.

8.6 All firms

So far our analysis has been performed with firms with a score around the cutoff
(i.e. firms with approximately 8-11 employees) or with firms that have their certi-
fication predetermined. Figure 7 depicts the evolution of the liquidity-scale ratio
without imposing these constraints. The figure presents estimates of coefficients
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Jr obtained from Specification (11) plotting the point estimates (with the point
estimate for the year before the guarantee was granted normalized to zero) and
the 90% and 95% confidence intervals.

Regarding the analysis including firms without predetermined certification,
Panel (a) plots the point estimates for the coefficients d for the liquidity-output
ratio, and Panel (b) presents the estimates for the liquidity fixed-assets ratio.
Both panels consider firms with score around the cutoff. The evolution of the
liquidity ratios is similar to the evolution of the same ratios in Panels (c) and (d)
in Figure 3, thereby suggesting that our main analysis is largely unaffected.

Regarding the analysis including firms with a wider interval for the score
(and no matching), we consider an interval which broadly includes firms with
5-14 employees, Panel (c) plots the point estimates for the coefficients d; for the
liquidity-output ratio, Panel (d) presents the estimates for the liquidity fixed-
assets ratio. The results are similar to Panels (c) and (d) in Figure 3, thereby
suggesting that our analysis extends to a larger sample.

9 Other mechanisms

This section explores additional mechanisms that may shape the effects of loan
guarantees and help interpret our baseline results. We examine three dimensions
in turn. First, we assess financial additionality by studying the response of bank
lending. Second, we investigate whether pre-treatment leverage mediates firms’
responses to guarantees. Third, we exploit heterogeneity in demand conditions
(proxied by export status) to assess how investment opportunities interact with
guaranteed credit. Together, these analyses provide complementary evidence on
the channels through which guarantees operate. We consider additional channels
in Appendix 5.

9.1 Financial additionality

The evaluation of loan guarantee schemes typically differentiates between finan-
cial additionality and economic additionality (Cusmano, 2013). Financial addi-
tionality captures whether guarantees expand bank credit or affect firms’ financ-
ing conditions, whereas economic additionality assesses whether these changes
translate into real economic outcomes.

Having already assessed economic additionality through outcomes such as
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Figure 7: Liquidity ratios: robustness including firms without predetermined certification and
considering wide score This figure plots the point estimates and the 90% and 95% confidence intervals for
the coefficients 0, associated with the variable Treated; in Specification (11) for the liquidity output ratio
and for the liquidity fixed assets ratio, for firms with score around the cutoff (approximately 8-11 employees)
with or without predetermined certification, and for firms with wide score (approximately 5-14 employees)
with predetermined certification. The horizontal axis displays time in years around the origination date of the
guarantee (represented by the vertical dashed line) with year O representing the year prior to origination. The
units on the vertical axis measure differences in euros between the treated and the control groups. The treated
group contains firms with access to guarantees equal to €37,500 and the control group contains firms with access
to guarantees equal to €18,750. In the sample with score around the cutoff, we perform k-to-k matching on the
three-year average of annual growth rates of the number of employees, total assets, sales, and fixed assets, and
on leverage and exporter status. The sample period is 2008 to 2017 and the sources are Banco Portugués de
Fomento and Banco de Portugal.
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output and investment, this section focuses on financial additionality, measured
through the evolution of bank lending. In practice, the implementation of loan
guarantee schemes is frequently delegated to financial intermediaries, reflecting
banks’ comparative advantage in screening and monitoring borrowers relative to
public guarantee agencies. A growing literature shows that banks’ involvement
can materially affect both the allocation and effectiveness of guarantees. For ex-
ample, Ono, Uesugi, and Yasuda (2013) study credit guarantees in Japan during
the 2008-2009 financial crisis and document an expansion in credit supply to
participating firms. However, when guarantees were extended to firms with ex-
isting bank relationships, this increase was partly offset by a contraction in non-
guaranteed lending, indicating a substitution effect. Moreover, firms receiving
guaranteed loans from their relationship bank experienced a larger deterioration
in ex post performance than firms receiving non-guaranteed loans. These findings
raise concerns about strategic behavior by banks in the administration of guar-
antee programs. Consistent with this interpretation, Cascarino, Gallo, Palazzo,
and Sette (2022) and Altavilla, Ellul, and Pagano (2022) document evidence of
strategic allocation by Italian banks during the COVID-19 pandemic.

Table 14 examines financial additionality by analyzing the evolution of bank
lending over a two-year horizon following guarantee issuance. Due to data limi-
tations, we observe bank loan balances only from one year prior to the guarantee,
which prevents us from tracing their dynamic evolution in the same way as in
previous figures. Column (1) reports estimates from the first-stage Specifica-
tion (9), included for completeness, while Columns (2)—(4) present results from
second-stage Specification (10).

Column (2) reports the average difference in lending between treated and
control firms for loans extended by the bank issuing the guarantee. For each
additional euro of guaranteed credit, treated firms receive €0.49 more in loans
from the guaranteeing bank. This estimate, however, is not statistically signif-
icant. This finding is consistent with the possibility that banks partially offset
guaranteed lending by reducing the supply of non-guaranteed credit to the same
firms, suggesting substitution within the lending portfolio.

Column (3) reports the estimated difference in lending from banks that did not
issue the guaranteed loan. Although the coefficient is not statistically significant,
the point estimate indicates an increase in credit from other banks. This pattern is
consistent with firms obtaining the guaranteed loan from a bank with which they
have a weaker pre-existing relationship, while continuing to access (or slightly
expand) credit from lenders with established relationships.

Column (4) reports the estimated effect on total bank lending. Although the
coefficient is not statistically significant, the point estimate implies an average
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(1)

(2)

(3)

(4)

Loans of Loans of
Valueof -k with  banks without  *'h Pank
guarantee loans
guarantee guarantee
Treated; 17 7T68***
(0.360)
Value of guarantee 0.490 0.346 0.836
(0.449) (1.021) (1.194)
Employees -0.013 -831.907 -3044.703 -3886.61
(0.019) (2630.305) (5980.622) (6994.183)
Total Assets -0.000 -0.007 -0.005 -0.012
(0.000) (0.007) (0.015) (0.017)
Sales 0.000 -0.000 0.018** 0.017*
(0.000) (0.004) (0.009) (0.010)
Fixed assets -0.000 -0.007 0.071%* 0.064*
(0.000) (0.013) (0.029) (0.034)
Cash 0.000 -0.022 -0.034 -0.056
(0.000) (0.031) (0.071) (0.083)
Leverage 1.100* -15504.754 25057.873 9553.119
(0.624) (13508.769) (30715.384) (35920.849
Exports 0.000 0.047%** 0.156%** 0.203%**
(0.000) (0.011) (0.024) (0.029)
Industry fixed effects Yes Yes Yes Yes
First stage Yes No No No
Second stage No Yes Yes Yes
Adjusted R-squared 0.927
Observations 582 582 582 582

Table 14: Financial additionality (two years) Column (1) in this table reports the first-stage estimate

of the coefficient 8 associated with the variable Treated; in Specification (9).

The regressor T'reated; is an

indicator variable that equals 1 if and only if the firm has access to a large guarantee. The remaining columns
report the second-stage estimates of coefficients § associated with the instrumented value of the guarantee G;
in Specification (10) for ¢ = 2 and for a range of outcome variables. Robust standard errors are in parentheses
and *, *¥* *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. All columns report
results for firms with score around the cutoff (approximately 8-11 employees). We perform k-to-k matching on
the three-year average of annual growth rates of the number of employees, total assets, sales, and fixed assets,
and on leverage and exporter status. The sources are Banco Portugués de Fomento and Banco de Portugal.

o6



increase of €0.836 in total loans over the two years following guarantee issuance.
Extending the horizon to five years yields a smaller point estimate of €0.65 for
total bank lending, which likewise remains statistically insignificant (results not
reported).

9.2 Leverage

We now assess how pre-treatment leverage mediates the impact of guarantees
on treated and control firms. When firms have outstanding debt, part of their
future cash flows has already been pledged to “old” creditors when they apply
for a “new” loan. This reduces the disposable pledgeable income available to new
investors, making additional financing difficult unless contracts can be renegoti-
ated.

Average leverage, measured as the ratio of debt to total assets, is nearly iden-
tical across the two groups in our sample (47.23% for treated firms versus 47.44%
for controls). Figure 8 compares treated and control groups for a subsample of
firms with leverage below the median (low leverage) and for a subsample of firms
with leverage above the median (high leverage). The figure suggests that leverage
plays a limited role in influencing the effects of guarantees. An exception may be
observed in the evolution of fixed assets among low-leverage firms, but we have
argued fixed assets may not be a reliable proxy for scale. Overall, these findings
suggest that our analysis is robust to heterogeneity in pre-treatment leverage.

9.3 Demand shocks

The macroeconomic environment during our sample period provides a natural
source of heterogeneity in firms’ investment opportunities. Portugal, a small open
economy, experienced a recession between 2011 and 2013, marked by a sharp
contraction in domestic demand. Over the same period, exports (accounting
for roughly one-third of GDP in 2012) expanded at an average annual rate of
8%. This divergence enables us to contrast exporters, who were partly insulated
from the domestic demand shock, with non-exporters, who were more directly
exposed. To account for this heterogeneity in demand conditions, we construct
treated and control groups separately for exporters and non-exporters, thereby
exploiting variation in both foreign and domestic market conditions to identify
heterogeneous investment opportunities.

Figure 2 in Section 7.2.1 plots the estimated coefficients ¢, for firm output
and fixed assets using the full sample. Figure 9 then disaggregates the analysis by
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Figure 8: The effects of leverage This figure plots the point estimates and the 90% and 95% confidence
intervals for the coefficients §; associated with the variable Treated; in Specification (11) for several dependent
variables, for the subsample of firms with high debt, and for the subsample of firms with low debt. High and
low debt are defined as above or below the median of the leverage ratio in the year prior to origination. The
horizontal axis displays time in years around the origination date of the guarantee (represented by the vertical
dashed line) with year O representing the year prior to origination. The units on the vertical axis measure
differences in euros between the treated and the control groups. The treated group contains firms with access
to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to €18,750.
All panels report estimates for firms with score around the cutoff (approximately 8-11 employees). We perform
k-to-k matching on the three-year average of annual growth rates of the number of employees, total assets,
sales, and fixed assets, and on leverage and exporter status. The subsample of high debt firms has 160 firms
in the treated group and 157 firms in the control group, and the subsample of low debt has 157 firms in the
treated group and 160 firms in the control group. The sample period is 2008 to 2017 and the sources are Banco
Portugués de Fomento and Banco de Portugal.
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Figure 9: Scale variables (exporters versus nonexporters) This figure plots the point estimates and the
90% and 95% confidence intervals for the coefficients §j associated with the variable Treated; in Specification
(11) for firm output and fixed assets, for the subsample of exporting firms, and for the subsample of non-exporting
firms. The horizontal axis displays time in years around the origination date of the guarantee (represented by
the vertical dashed line) with year O representing the year prior to origination. The units on the vertical axis
measure differences in euros between the treated and the control groups. The treated group contains firms with
access to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to
€18,750. All panels report estimates for firms with score around the cutoff (approximately 8-11 employees). The
subsample of exporters has 108 firms in the treated group and 108 firms in the control group, and the subsample
of non-exporters has 209 firms in the treated group and 209 firms in the control group. The sample period is
2008 to 2017 and the sources are Banco Portugués de Fomento and Banco de Portugal.

export status: Panel (a) shows the evolution of output for exporting firms, while
Panel (b) reports the corresponding estimates for non-exporters. In both subsam-
ples, output trends prior to guarantee issuance are broadly parallel across treated
and control firms, lending support to the parallel-trends assumption within each

group.

The full-sample estimates in Figure 2 indicate little average effect of guar-
antees on output. Once the sample is disaggregated by export status, however,
a clear asymmetry emerges. Among exporters, the output gap between treated
and control firms widens over time (Panel a of Figure 9), whereas among non-
exporters the gap narrows (Panel b of Figure 9). This divergence suggests that

99



firm-specific demand conditions (such as ex post investment opportunities) medi-
ate the real effects of guaranteed credit. These findings underscore the importance
of accounting for heterogeneity in investment opportunities when assessing scale
effects.

Panels (c¢) and (d) of Figure 9 report the corresponding estimates for fixed
assets for exporters and non-exporters. In contrast to output, pre-trend differ-
ences between treated and control firms are more pronounced in both exporter
and non-exporter subsamples. As a result, the fixed-assets estimates should be
viewed as descriptive rather than causal.

Figure 3 in Section 7.2.2 reports the estimated coefficients §; for liquidity
variables in the full sample. Figure 10 then disaggregates the analysis by ex-
port status: Panel (a) shows the evolution of cash holdings for exporting firms,
while Panel (b) reports the corresponding estimates for non-exporters. Pre-trend
dynamics differ across the two groups, complicating causal interpretation and
calling for caution when attributing post-treatment differences in cash holdings
to the guarantee.

Panels (¢) and (d) of Figure 10 report the corresponding estimates for lig-
uidity for exporters and non-exporters. Although parallel pre-trends cannot be
established, both panels display a sharp and economically meaningful increase in
liquidity for treated firms immediately following guarantee issuance. This short-
run response is consistent with a liquidity effect of guarantees.

Panels (e) and (f) of Figure 10 plot the coefficients for the liquidity-to-output
ratio for exporters and non-exporters, respectively. In both subsamples, the
parallel-trends assumption cannot be decisively rejected. The estimates reveal
a pronounced increase in the liquidity-to-output ratio of treated firms relative
to controls during the two years following guarantee issuance. This pattern is
consistent with Implication 1: larger guarantees raise firms’ liquidity relative to
scale. Importantly, the robustness of this result across exporter and non-exporter
subsamples indicates that unobserved heterogeneity in firm-specific demand con-
ditions is unlikely to drive the findings. Taken together, these results underscore
the liquidity-to-scale ratio as an informative, internally consistent, and theoreti-
cally grounded metric for assessing the impact of loan guarantees.

10 Conclusion

Credit guarantee schemes are widespread. The prevailing view in the literature is
that government-backed guarantees alleviate credit rationing arising from infor-
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Figure 10: Liquidity variables (exporters versus nonexporters) This figure plots the point estimates and
the 90% and 95% confidence intervals for the coefficients §;, associated with the variable Treated; in Specification
(11) for several dependent variables, for the subsample of exporting firms, and for the subsample of non-exporting
firms. The horizontal axis displays time in years around the origination date of the guarantee (represented by
the vertical dashed line) with year O representing the year prior to origination. The units on the vertical axis
measure differences in euros between the treated and the control groups. The treated group contains firms with
access to guarantees equal to €37,500 and the control group contains firms with access to guarantees equal to
€18,750. All panels report estimates for firms with score around the cutoff (approximately 8-11 employees). The
subsample of exporters has 108 firms in the treated group and 108 firms in the control group, and the subsample
of non-exporters has 209 firms in the treated group and 209 firms in the control group. The sample period is
2008 to 2017 and the sources are Banco Portugués de Fomento and Banco de Portugal.
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mational frictions, with the principal policy goal of stimulating investment. Ac-
cording to this conventional framework, the collateral channel is the main mech-
anism through which guarantees affect real outcomes. This paper highlights a
complementary mechanism: credit guarantees also operate through the liquidity-
insurance channel, providing firms with protection against liquidity shocks, such
as cost overruns, thereby helping firms overcome information problems that hin-
der the functioning of insurance markets.

We develop a model that integrates these two channels and test its predictions
using data from the Portuguese public credit guarantee scheme. Both theory and
evidence point to a causal effect of guarantees on firms’ liquidity holdings, but no
systematic effect on scale outcomes such as firm output. The ambiguous impact
on scale reflects the substitutability between liquidity and scale.

This substitutability has important implications for behavior and efficiency.
First, when uncertainty is high and financial markets are incomplete, it may be
rational for firms to prioritize liquidity holdings over scale expansion. Firms may
optimally use guarantees to strengthen liquidity buffers rather than to finance
additional investment, thereby reconciling theoretical predictions with the em-
pirical finding that guarantees seldom raise project scale. Second, such behavior
need not imply inefficiency. By providing contingent liquidity in adverse states,
guarantees reduce the risk of premature liquidation of otherwise viable projects.
Their ex post activation thus enhances welfare by stabilizing production capacity
in times of financial distress.

The model also delivers clear policy implications. First, it clarifies the distinc-
tion between the liquidity and collateral channels by showing that a fair-insurance
loan guarantee does not operate through collateral provision. Absent subsidies,
guarantees do not increase pledgeable income ex ante and therefore do not re-
lax borrowing constraints in the standard collateral-based sense. Their economic
value instead derives from the contingent reallocation of liquidity to adverse states
of the world. Second, for this reason, a non-subsidized guarantee scheme can im-
prove social welfare by directing liquidity to states in which it is most valuable.
Third, the model makes explicit that any collateral effect of loan guarantees arises
exclusively from the presence of implicit or explicit subsidies embedded in official
guarantee schemes, rather than from the guarantee contract per se.

These insights suggest that the conventional evaluation of credit guarantee
schemes, based primarily on their impact on investment or firm scale, is incom-
plete. The limited response of contemporaneous investment does not imply policy
failure. Rather, guarantees should also be assessed by their ability to enhance
firms’ resilience and sustain productive activity.
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Finally, our findings on adverse selection and moral hazard have implications
for the design of loan guarantee schemes. In particular, they underscore the
importance of contract features that preserve the insurance nature of guarantees
while limiting distortions. Effective schemes should rely on risk-based pricing,
focus on activities characterized by high fixed costs and high expected value, and
maintain meaningful bank exposure to ensure continued screening and monitoring
incentives. In addition, effective safeguards against risk shifting into guaranteed
loans within the banking system, combined with streamlined and credible follow-
up procedures, are essential to contain moral hazard while preserving timely
access to liquidity.

A second set of implications concerns the communication and evaluation of
guarantee programs. If guarantees primarily operate as liquidity insurance, their
success should not be judged solely by contemporaneous investment or output re-
sponses. Instead, program evaluation should emphasize firm resilience, survival,
and the preservation of productive capacity in adverse states, as well as composi-
tional outcomes such as innovation and internationalization. Clearly articulating
the insurance logic of guarantees (to policymakers, financial institutions, firms,
and the general public) is therefore central to aligning expectations with the
economic mechanisms at work.

Appendix 1 The current configuration of the Portuguese credit guarantee sys-
tem is structured in two layers. At the top, the SPGM — Sociedade de Investi-
mento, S. A. (SPGM) coordinates the whole system and is 99% owned by the
government. It has been superseded by Banco Portugués de Fomento in 2020,
the source of our data, and functions as the holding de facto of the whole system
and manages the counter-guarantee fund—the Fundo de Contragarantia Muituo
(FCGM). At the lower layer, there are four mutual guarantee companies, the
Sociedades de Garantia Mutua (SGM), whose capital is mostly held by private
financial institutions and the beneficiary firms (see Table 15).

Capital held by firms

Public institutions Banks ‘1 the form of mutualism

Norgarante 14.62 3.03 82.35
Lisgarante 20.36 10.81 68.83
Garval 19.8 28.86 51.34
Agrogarante 25.26 14.91 59.83

Table 15: Shares of capital in the SGM in 2012 (%). Sources: Norgarante (2013), Lisgrante (2013), Garval
(2013) and Agrogarante (2013).

Agrogarante deals with agriculture and the other SGMs operate at the re-
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Bank 25
FCGM (State) 60
SGM 15

Table 16: Shares of responsibility in the case of loan default (%) with the bank retaining skin in the game.

gional level, assisting mostly SMEs. The credit guarantee scheme is a mitigated
mutualism scheme with strong government support. The FCGM is backed by the
government through several specialized funds (with specific purposes such as pro-
viding credit guarantees, financing innovation, or supporting start-ups) and which
are legal entities independent from the FCGM. Finova is the fund allocated to
the official credit guarantees during 2012 and 2013, and counter-guarantees 80%
of each operation carried out by the SGM. The remaining 20% share is the re-
sponsibility of each individual SGM, and aims at preserving incentives as the
SGM keep some skin in the game in every operation. The guarantees analyzed in
this paper cover 75% of the bank loan, thus yielding the responsibilities depicted
in Table 16 in the case of loan default.

Appendix 2 SME Certification

The SME certification process consists of two steps.

1. The first step involves determining the firm’s year dimension. This classifi-
cation is based on annual activity data, combining the number of employees
(mandatory) with either total sales or total assets. Firms must designate
themselves as autonomous, partner, or linked, depending on ownership
stakes and control relationships. For firms with partner or linked enter-
prises, size is calculated by combining their own activity data with that of
those partner or linked enterprises. The classification follows the thresholds
outlined in Table 1, and exceeding only one of the two financial thresholds
does not alter the firm’s year dimension.

2. The second step consists of determining whether the firm qualifies for cer-
tification as “micro” or as “small”. Certification is determined by the last
three year dimensions. A firm retains its status if it obtains the same year
dimension for two consecutive years.

Application for SME certification The official SME certificate issued by
IAPMEI is based on information filed in two official reports:
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e Simplified Corporate Information (IES, Informac¢ao Empresarial Simplifi-
cada) filed with the tax authority by July 15 (extended to July 31 in 2012).

e Employment Report (Relatdrio Um'co) submitted to the Ministry of Em-
ployment by April 15.

IAPMEI can verify the accuracy of reported data and ensures compliance.
SME certification expires 20 business days after the IES deadline and can be
renewed online immediately. The official certification is required for SGM credit
guarantees, with approval for micro and small firms taking no more than 15
business days. If full-year data is unavailable, firms may use good-faith estimates
for certification.

Good-faith estimates introduce a layer of complexity in the certification pro-
cess, as firms have two options available if they apply for SME certification in the
first part of the year, before filing IES. They may have their certification issued
with older information reported in IES, or they may provide good-faith estimates
regarding their last accounting year and have their certification issued with more
recent information.

This information together with the rules described in Section 4 may be used
as “instructions” to build tables that unambiguously assign certification status
to each and every firm. IAPMEI developed a tool to simplify the process of certi-
fication, which is called “Certification of SME online”. The official size assigned
by the certification service depends on the joint evolution of the number of em-
ployees, yearly total sales, and total assets. Given the deadlines for the issuance
of SME certificates by IAPMEI, we consider three periods for applications:

e 26 January 2012 - 31 August 2012: firms could obtain their SME certifica-
tion based on information for 2008, 2009 and 2010, or on information for
2009, 2010 and 2011. For the sake of simplicity, we assign the certification
that ensures the most favorable treatment (i.e. small if feasible).

e 1 September 2012 — 31 December 2012: firms obtained their SME certifica-
tion based on information for 2009, 2010 and 2011.

e 1 January 2013 — 13 June 2013: firms could obtain their SME certification
based on information for 2009, 2010 and 2011, or on information for 2010,
2011 and 2012. We assign the certification that ensures the most favorable
treatment.

We replicate the SME certification process with the information reported in
IES, which is reported in CBHP. Our replication has two main limitations.
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e TAPMEI uses data on the number of employees reported in Relatdrio Umco,
whereas we use data available in IES. Anecdotal evidence suggests that most
firms report the same number of employees to IES and to Relatorio Unico.
Our CBHP data on annual turnover and annual balance sheet total is the
same data used by TAPMEL.

e IES (and therefore CBHP) has no information on whether the firm is au-
tonomous, partner, or linked. Our replication thus assigns the certification
of micro to some firms that TAPMEI deems small, and we drop applications
from firms that obtain guarantees larger than €18,750 and we classified as
micro.

For all practical purposes, Tables 17 and 18 implement the rules described in
Section 4 and identify the cases with predetermined certification in our sample.
Table 17 considers firms applying for SME certification in the period 26 January
2012 - 31 August 2012 or in the period 1 January 2013 — 13 June 2013, and Table
18 considers firms applying for SME certification in the period 1 September 2012
— 31 December 2012.

Appendix 3 Linha de Crédito PMFE Crescimento: Terms, conditions
and covenants

Our analysis focuses on two specific programs with identical features: (1)
Linha de Crédito PMFE Crescimento, launched on 16 January 2012 and replaced
by Linha de Crédito PME Crescimento 2013 on 15 February 2013; and (2) Linha
de Crédito PME Crescimento 2013, which began on 23 January 2013 and was
succeeded by a similar program on 14 June 2013. For simplicity, we refer to both
as Linha de Crédito PME Crescimento.

We focus on these two programs because they share similar institutional char-
acteristics and represent a substantial share of total Portuguese credit guaran-
tee issuance. For example, Linha de Crédito PME Crescimento accounted for
84.67% of the total value of credit guarantees issued by Norgarante (one of the
SGM) in 2013. The remaining share was distributed across nine smaller, tar-
geted programs aimed at specific groups or sectors, including university students,
vocational training, and the cork industry.

Firms must fulfill a number of conditions to apply for the Linha de Crédito
PME Crescimento (SPGM, 2012) such as (i) no previously reported incidents
with the banking system, the tax authorities or the social security, (iz) positive
equity in the last accounting report, and positive net income in two of the last
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Year-dimension
Application Jan-Aug 2012 2008 2009 2010 2011
Application Jan-Jun 2013 2009 2010 2011 2012

Case t—4 t—-3 t—2 t—1 PCD
1 M M M S M
2 M M S M
3 M S M M
4 S M M M M
5 M M S S
6 M S M S
7 S M M S M
8 M M M M M
9 S S S S S
10 S S S M S
11 S S M S S
12 S M S S S
13 M S S S S
14 S S M M S
15 S M S M S
16 M S S M M

Table 17: Predetermined certified dimension (first part of the year) The table identifies the cases in
which the certified dimension of the firm is prodetermined and applies to applications for credit guarantees in
the period between January and August 2012 or in the period between January and June 2013. The last column
identifies the predetermined certified dimension (PCD) of the firm.

Year-dimension
Application Set-Dec 2012 2009 2010 2011

Case t—3 t—2 t—1 PCD
1 M M S M
2 M S M
3 S M M
4 M M M M
5 M S S
6 S M S
7 S S S S
8 S S M S

Table 18: Predetermined certified dimension (second part of the year) The table identifies the cases
in which the certified dimension of the firm is predetermined and applies to applications for credit guarantees
in the period between September and December 2012. The last column identifies the predetermined certified
dimension (PCD) of the firm.

67



four accounting reports, (#i7) commitment to maintain employment during the
lifespan of the guarantee.

These requirements suggest that most firms applying for SGM guarantees are
financially healthy. SGM guarantees impose little restrictions on the type of op-
erations backed by the guarantee. The official documents mention explicitly new
investment in tangible or intangible assets, or strengthening the working capi-
tal among the eligible operations. Purchasing financial assets, land, or existing
buildings are not eligible operations.

This study focuses on the special regime for micro and small firms, whereby
firms can benefit from favorable conditions with the following standardized pro-
visions:

e Installment loan with constant quarterly loan repayments made during an
amortization period equal to four years, with a grace period equal to six
months. The duration of the loan is approximately two years.

e The maximum limit of the credit guarantee equals 75% of the bank loan,
this being the key difference to the general regime (which has a limit equal
to 50%). The bank bears responsibility for the 25% of the loan that is
not guaranteed, and may ask for additional guarantees to the firm, as for
example real collateral. These additional guarantees are also constituted in
favor of the SGM pari passu, i.e. the bank must repay to the SGM part of
the proceeds collected from the borrower.

e The spread over the 3-months-Euribor of the bank loan equaled 5% (the
spread was larger or equal to 5% in the general regime). According to Banco
de Portugal (2012), the average interest rate on new bank loans granted in
Portugal equaled 7.6% in January 2012 (with the 3-months Euribor equal
to 1.125%) and equaled 6.8% in October 2012 (with the 3-months Euribor
equal to 0.197%). The quarterly fee for the use of the SGM guarantee was
fully subsidized.

e Each firm had to buy shares of the SGM equal to 2% of the amount of the
credit guarantee, which could be resold later when the guarantee expired
(if and only if the guarantee was not activated). These transactions were
done at nominal prices, and did not entail capital losses. This is an upfront
fee.

e The provisions for micro firms and small firms differed in only one respect:
the maximum amount of the credit guarantee. Micro firms were eligible for
guarantees up to €18,750, while small firms could receive up to €37,500

68



(see Table 2). Under the special regime, each firm could obtain at most one
guarantee in 2012 and one in 2013. Although firms could apply for addi-
tional guarantees under other regimes, these did not offer more favorable
conditions.

Appendix 4 Variable definitions Codes in parentheses refer to the code in
the dataset Central Balance Sheet—Harmonized Panel Data (CBHP)provided by
Banco de Portugal.

VBP = Turnover (D001) + Variation in production (D006) + Capitalized pro-
duction (D007) 4+ Supplementary income (DL043) + Operating subsidies (D005)

CI = Costs of goods sold and material consumed (D025) + Supplies and
external services (D026) + Indirect taxes (DL047)

Firm output = max[VBP - CI,0]
Sales = Turnover (D001)

Exports = Sales EU market (MG004) + Services EU market (MGO005) + Sales
Extra-EU market (MG007) + Services Extra-EU market (MGO008)

Long-term bank credit (B085) are bank loans with maturity larger than one
year.

Total liabilities (B080)

Current liabilities (B089)

Number of employees (E001)

Total assets (B001)

Subsidies = Operational subsidies (D005)

Leverage = Total liabilities/Total assets

Score = max q £001 x 5, %} —50. We normalize the score variable

to have a cutoff of zero for comparative purposes. The “score is around the cutoft”
means score € [—10,10) which means E001 € [8,12). “Wide score” means score
€ [—25,25) which approximately means E001 € [5, 15).
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Appendix 5 Evolution of firms activating their guarantees We compare
the evolution of outcomes for treated and control firms, separately for the sub-
sample of firms that did not activate their guarantees and the subsample that
did. While these subsample comparisons cannot be interpreted causally due to
the “bad control problem”, they shed light on the mechanisms underlying the lig-
uidity channel and illustrate how outcomes evolve when firms face cost overruns.

Figure 11 plots the coefficients d; from Specification (11), normalized to zero in
the year prior to the guarantee, with 90% and 95% confidence intervals. Because
a large share of activating firms subsequently exit the market (and we do not
observe their post-exit outcomes) we adopt an agnostic approach and exclude
these firms from the activating subsample in Figure 11. Inference is limited by
the small number of activating firms: the activating subsample includes only
19 firms (9 control, 10 treated), resulting in wide confidence intervals and low
statistical power.

Panels (a) and (b) provide no clear evidence on output dynamics: the average
differences between treated and control firms increases for firms in our sample
when they activate their guarantees, but the results are not statistically signifi-
cant. Panels (¢) and (d) for fixed assets show a divergent behavior between firms
that activate and firms that do not activate their guarantees. We note, however,
that fixed assets have proven difficult to interpret throughout our analysis. For
cash, estimates are again noisy and imprecise. By contrast, Panels (g) and (h)
show more straightforward liquidity patterns, with similar dynamics for treated
and control activating firms.
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