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1 Introduction

Governments play a key role in economic activity. They are large employers, set taxes and
transfers, and purchase goods and services from the private sector. These purchases are made
by awarding public procurement contracts to private firms. The size of public procurement
varies over time and across countries, but it consistently represents a large fraction of GDP
—12.8% in OECD countries, 14% in EU countries, and 9.3% in the United States.! Because
of its large size and high level of discretion, many governments use the public procurement
system as an industrial policy tool to allocate resources to specific types of firms. In this
sense, fiscal policies are not only characterized by the level of spending but also by the
composition of the set of firms from which the government sources its goods and services.
This paper provides a novel framework to study the long-term macroeconomic effects
of public procurement policies. In particular, we focus on policies promoting small firms’
participation in procurement. One common motivation for this type of policy is to foster the
growth of small and financially constrained firms. To investigate this mechanism, we first
merge administrative panel data of firms with public procurement and credit allocation data
for the Spanish economy and analyze how public procurement contracts affect credit access
and growth prospects of firms. We then build a model that allows us to translate these
micro-level effects of procurement into the macroeconomic impact of procurement policy.
Our model builds on the canonical framework of firm dynamics with financial frictions
(e.g., Midrigan and Xu, 2014) and incorporates two novel elements. First, there is a gov-
ernment that purchases goods and services from a subset of firms. Firms that are willing to
sell to the government must make a risky investment in advance, which reflects the costs of
preparing a good proposal and increases the chances of winning the contract. This costly
investment governs the selection of heterogeneous firms into procurement. Second, we allow
for earnings-based borrowing constraints where the pledgeability of firms’ earnings from pro-
curement may differ from that of earnings from selling to the private sector. This provides
flexibility to capture firm dynamics after obtaining a procurement contract (i.e., treatment).
Regarding selection, we document that firms that participate in procurement are 115
log points larger (in terms of employment) before winning a procurement contract, but they
also display a marginal revenue product of capital that is 15 log points higher. This suggests
that procurement firms are more productive, but that they face financial frictions preventing
them from accumulating their optimal level of capital. Our model generates this pattern of
selection through two firm-level state variables: productivity and net worth. As is standard

in heterogeneous firm models, the value of participating in a given market —the procurement

'See the EU Commission’s website and the OECD’s website for details.



market in this case— depends on firms’ ability to deliver large projects (e.g., Melitz, 2003,
in the context of international trade). In our model, for financially unconstrained firms,
this ability uniquely depends on firms’ productivity. However, for constrained firms, it also
depends on their financing capacity, which itself depends on firms’ net worth (e.g., Chaney,
2016, also for international trade). In our calibration, firms that participate in procurement
are ex-ante 43 log points more productive and hold 83 log points more net worth.

Regarding the treatment effect of procurement, the model reproduces several facts related
to the evolution of firms’ credit and sales, which we document by estimating local projections
with our micro data.

First, we show a positive and persistent effect of participating in procurement on firms’
credit. Importantly, the effect on impact is completely explained by an increase in loans for
which no tangible collateral is posted. This finding highlights the importance of earnings-
based constraints and supports the results of Hebous and Zimmermann (2021), who show
that procurement alleviates firms’ financial constraints using U.S. data. The subsequent
effects over time, however, are partly explained by loans that require capital as collateral.
This finding points towards the presence of asset-based constraints playing an important role,
and the fact that firms’ ability to accumulate capital increases as a result of participating
in procurement. To identify the strength of the earnings-based constraints, we reproduce a
structural regression in which the change in firms’ leverage depends on the change in total
earnings and the change in earnings from procurement. We find that firms can pledge 24%
of their annual earnings from selling to the private sector and 54% of their annual earnings
from procurement, in addition to the pledgeability of their tangible capital.

Second, we also show that sales to the private sector decline upon obtaining a procure-
ment contract (a “crowding-out” effect) and increase afterward (a “crowding-in” effect),
leading to firm growth in the medium run. In our model, the crowding-out effect of the
procurement shock on impact occurs because financially constrained firms have to split their
scarce collateral to serve both procurement and private sector operations. The fact that
government sales can be collateralized partly alleviates but does not eliminate this problem.
Importantly, we show that the crowding-out effect is particularly stronger for firms that are
more likely to be financially constrained, suggesting that the financial frictions at play in the
model are also relevant in the data.

Our heterogeneous-firm economy can be aggregated into a two-sector model with two
final goods: the private-sector good and the government-sector good. Financial frictions dis-
tort this economy. First, selection into procurement is not only based on firm productivity
but also on firm net worth, which reduces aggregate productivity in the government sector,

increases its relative price, and ultimately damages aggregate productivity. Second, among



financially constrained firms active in procurement, there is within-firm misallocation: pro-
duction is relatively shifted towards procurement due to its higher collateral value. This
further reduces aggregate productivity. And third, as is common in this type of models,
capital accumulation is suboptimal and leads to between-firm misallocation.

To assess the interplay between procurement policies and the macroeconomy, we use our
calibrated model to run counterfactual experiments that reallocate procurement contracts
across firms while keeping government expenditure unchanged. In particular, we consider
counterfactual economies in which a larger share of procurement contracts is awarded to
small firms. The motivation for this exercise follows from the widespread use of policies
promoting small firms’ participation in public procurement.

Our main exercise, aimed to reproduce the “set-aside” policies for small businesses im-
plemented by the U.S. Small Business Administration, increases the probability of small
firms winning procurement projects.? In practice, we implement this policy counterfactual
by targeting a 10 percentage point increase in the share of government suppliers that are
small (20 employees or less) while keeping the fraction of firms from which the government
buys constant. We find that promoting the participation of small firms in government pro-
curement results in a real GDP loss of 0.8%, driven by several economic effects, some positive
and some negative.

The main positive effect is that the policy does help small firms grow and overcome
their financial constraints. The high pledgeability of procurement contracts, together with
the extra profits they generate, reinforces the self-financing channel previously emphasized
in the literature (Moll, 2014), leading to aggregate capital accumulation and a decline in
misallocation.

However, the policy also generates two important unintended negative effects on the
private sector’s production. First, when financially constrained firms obtain a procurement
contract, there is a contemporaneous negative crowding-out of private-sector sales, as firms
own limited collateral and the pledgeability of public-sector revenues only covers part of the
increase in credit demand. This channel leads to TFP losses from misallocation because the
crowding-out effect is larger for more financially constrained firms, i.e., the ones with higher
marginal revenue product of capital (MRPK). Second, there is an unintended consequence
related to the change in capital accumulation incentives for relatively big firms (those for
which the expected probability of receiving procurement contracts decreases). In particular,
one reason firms accumulate financial wealth in our model is the possibility of obtaining

a public procurement contract in the future. A procurement contract represents a large

2In the U.S. the Small Business Act aims to “ensure that a fair proportion of federal contracts is awarded
to small business” (see Blackford, 2024).



demand shock in response to which firms want to expand their capital stock. Intuitively,
productive firms want to have enough net worth to build capacity in case an opportunity for
a large procurement contract arises. A procurement policy that aggressively targets smaller
firms will hence remove savings incentives for medium-sized and large firms, whose chances
of obtaining a procurement contract are diminished.

Overall, combining the gains and losses, aggregate production in the private sector ex-
pands by 0.4%. However, the economy suffers aggregate losses related to the production of
the public sector good. By buying relatively more from the pool of small firms, the gov-
ernment also buys from firms that are fundamentally less productive and more constrained
and thus charge higher prices. Given a constant government expenditure, this phenomenon
inevitably translates into lower public good provision, a 9.5% decline in our exercise. When
accounting for this reduction in the amount of final good provided by the government, the
overall effect of the “buy small” policy is to shrink real GDP by the 0.8% mentioned above.

We conduct our main policy experiment in several different economies, with the goal of
highlighting that the same policy may have different quantitative implications depending on
the characteristics of the environment. Our analysis shows that our baseline “buy small”
policy generates better macroeconomic outcomes when financial frictions are more severe
or governments can choose procurement firms based on their productivity. Conversely, the
policy leads to worse macroeconomic outcomes when government contracts are equally as
pledgeable as private sector sales.

Finally, we conduct two alternative policy experiments: promoting small firms’ partici-
pation in procurement by reducing the average contract size or by explicitly targeting young
firms. Our main finding is that these alternative policies would not be able to expand output

either, but would generate a smaller reduction in aggregate GDP.

1.1 Related literature

There is virtually no literature analyzing how the microeconomic aspects of public procure-
ment can affect the macroeconomy. One recent exception is Cox, Miiller, Pastén, Schoenle
and Weber (2024), who emphasize the fact that government spending is concentrated in
sectors with stickier prices, which can affect the short-run fiscal transmission mechanism in
a New Keynesian model. Instead, we study the long-run macroeconomic effects of different
procurement allocation systems through their impact on firm dynamics.

Several papers have studied how governments may harm the long-run economic perfor-
mance of countries through the implementation of policies that distort the allocation of
resources across firms. Some examples are credit subsidies to state-owned-enterprises (Song,
Storesletten and Zilibotti, 2011), size-dependent policies (Guner, Ventura and Xu, 2008;
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Garcia-Santana and Pijoan-Mas, 2014), labor market regulations (Garicano, Lelarge and
Reenen, 2016), or capital markets regulation (Bau and Matray, 2023). However, one of the
central roles that governments play in modern economies, i.e., being buyers of goods and
services from private sector firms, has been overlooked.

Our focus on firm-level financial frictions as a channel through which public procurement
can affect the macroeconomy builds on work that quantifies the effects of financial con-
straints on aggregate output and productivity. Some examples are Buera, Kaboski and Shin
(2011), Midrigan and Xu (2014), and David and Venkateswaran (2019). Buera, Kaboski
and Shin (2021) also point out that policies facilitating small firms’ access to credit may
have unintended consequences at the macro level. A few papers have studied the interplay
of financial frictions with different forms of taxation (Erosa and Gonzdlez, 2019; Itskhoki
and Moll, 2019; Guvenen, Kuruggu, Kambourov, Ocampo and Chen, 2023) but none have
focused on the expenditure side of government policies.

Our finding that the type of financial frictions matters in understanding the effects of
procurement on the macroeconomy is also related to recent papers that show that the type of
financial frictions, i.e., earnings- vs. asset-based, and not only their severity, plays a crucial
role in explaining important economic outcomes: the gains from trade liberalization (Brooks
and Dovis, 2020), aggregate productivity (Li, 2022), macroeconomic fluctuations (Drechsel,
2023; Drechsel and Kim, 2024), and the transmission of monetary policy (Caglio, Darst and
Kalemli-Ozcan, 2024).

Finally, our results on the treatment effects of winning procurement contracts on firms are
related to the recent literature analyzing the relationship between public procurement and
firm dynamics. Ferraz, Finan and Szerman (2016) and Lee (2021) use quasi-experimental
designs for Brazil and South Korea, respectively, to show that firms winning procurement
contracts have a positive and permanent effect on firms’ performance. Hebous and Zimmer-
mann (2021) document for the U.S. a positive relationship between winning a procurement
contract and firm investment. Gabriel (2024) uses Portuguese data to show that obtain-
ing a procurement contract allows firms to increase their credit at a lower interest rate,
and Cappelletti, Giuffrida and Rovigatti (2024) show that, in Italy, firms that receive pub-
lic procurement contracts survive longer. Our results are consistent with this body of re-
search. We further provide novel evidence on loan acceptances and on the fact that only
non-collateralized credit increases at impact, which, along with the other empirical facts
that we document, can be taken as evidence of earnings-based financial constraints that are
alleviated with procurement projects.

The rest of the paper is structured as follows. Section 2 describes the construction of

the dataset and provides summary statistics. Section 3 provides our empirical evidence



organized in three main stylized facts. Section 4 presents the model of firm dynamics with
procurement. Section 5 discusses parametrization of the model and its resulting steady state.

Section 6 provides the main quantitative results. Section 7 concludes.

2 Data and Summary Statistics

Our empirical work is based on merging three large datasets at the firm level. First, we
construct a novel dataset on Spanish public procurement contracts published by the official
bulletin of the Spanish Central Government (Boletin Oficial del Estado, BOE) over the 2000-
2013 period. We have information on the type of good or service provided, the institution
awarding the contract, the initial bidding and final price of the contract, the type of procedure
used to allocate the contract, and the firm(s) that won the contract. Second, we use more
standard firm-level data on balance sheets and income statements of the quasi-universe of
Spanish companies between 2000 and 2016, a dataset that is maintained by the Bank of
Spain and taken from the Spanish Commercial Registry. And third, we use credit register
data for Spain, which contains detailed information on all outstanding loans over 6,000 euros
to non-financial firms granted by all banks operating in Spain (including whether or not non-
personal collateral was posted on a particular loan). Additionally, the credit register data
set contains rich information on loan applications. Appendix A provides details about the
different data sources and samples that we use. We merge the three data sets to build a
panel of firms at the annual frequency (which is the frequency of observation of our firm-level

data) with detailed information on credit and procurement activity.

Some facts. We start presenting some summary statistics comparing procurement and
non-procurement firms for a given year. We find that firms participating in procurement are
significantly larger and older on average, but there is considerable overlap in the support
of the size and age distribution for procurement and non-procurement firms (see Table A.1
in the Appendix). For example, the average number of employees of a procurement firm is
around 6 times larger than for the rest of the firms (73.5 vs. 12.8), total sales are 7 times
larger (8.9 million euros vs. around 1.2 million), and procurement firms are 9 years older
(20 vs 11 years). Yet, around 25% of procurement firms have less than 16 employees, have
revenues that are lower than 1.1 million euros, and are 12 or fewer years old. We also find
that, conditional on having at least one procurement project, there is a lot of variation in the
importance of these projects as a fraction of firms’ total revenue. The ratio of procurement
value to total revenues is 0.33 on average, with the 25th, 50th, and 75th percentiles being 0.03,
0.10, and 0.28, respectively. Finally, we observe large differences between procurement and

non-procurement firms in terms of their composition of credit. In particular, procurement



firms seem to rely more on non-collateralized credit (85% vs 71% on average) despite holding

higher levels of assets.

Main sample. For our empirical work below, we only keep those firms that get at least one
procurement project over the sample period.? This leaves 14,000 unique firms. Alternatively,
in the Appendix, we also build a sample at a quarterly frequency and a smaller sample for
projects with data on the full ranking of bidders. These two samples deliver a tighter
identification of the effects of procurement on credit growth, but cannot be used to examine

the effects of procurement on firm sales.

3 Empirical Evidence

We document three key facts related to the effects of procurement on firms’ outcomes. First,
we show a positive relationship between obtaining a procurement contract and firms’ credit
growth, which in the short run comes entirely from credit for which no tangible collateral is
posted. Second, obtaining a procurement contract is related to a persistent increase in firm
revenues, with a short-run decline in sales to the private sector (crowding-out) followed by an
increase in private sector sales above the level before the procurement shock (crowding-in).
Third, the initial crowding-out of private sector sales is stronger for firms more likely to be

financially constrained.

3.1 Main facts

To study the relationship between participation in procurement and firm dynamics, we esti-
mate local projection panel regressions (Jorda, 2005). We regress the cumulative difference
of variable x, Ay log(xsn) = 10g(i4n) —log(xi—1) on the regressor PROCy, firm fixed effects

a;, sectorxyear fixed effects ay,, and lagged x:
Aplog(wirin) = i+ o + ByPROC, + 55 10g @ie-1 + Eiten (1)

where i denotes a firm and h = 0,1,..., H denotes the horizon at which the impact of pro-
curement is estimated.* The regressor PROC;; is a dummy variable that takes the value 1 if

the firm obtains a procurement contract in year ¢t. The inclusion of firm fixed effects implies

3All our empirical work uses firm-level fixed effects; therefore, the relevant variation is within-firm and
only for those firms that get at least one procurement project in the sample period.

4In practice, when we calculate Ay log(xs4r), observations with ;45 = 0 are dropped, and hence the
results capture the intensive margin of credit growth between periods. This issue is irrelevant for the case of
total and non-collateralized credit, where the fraction of firm-year observations with zeros are 0% and 3.6%,
respectively. For the case of collateralized credit, where the fraction of observations with zeros is around
48%, we re-run our results using the commonly-used transformation growth rate = [z —x¢-1 /[ (2t +x1-1) /2]
(Davis et al., 2006) and find that results are robust.



Figure 1. Procurement effect on credit
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Notes: This figure shows the cumulative impact of the estimate of ,Bf from regression (1) for different time horizons h =
0,1,2,3,4, as well as its 5% confidence intervals. Panel (a) shows the results for the case of = being firms’ total credit. Panel
(b) shows the results for the case of # being firms’ non-collateralized credit. Panel (c) shows the results for the case of @ being
firms’ collateralized credit. As mentioned above, we have run these regressions with around 14,000 firms that have at least one
contract during the sample period. Standard errors clustered at the firm level.

that we are comparing the differential within-firm growth of credit across periods with and

without procurement.

Fact 1. Credit growth. Figure 1 shows the results from running the regressions given
by equation (1) at an annual frequency with z;; referring to credit, which we define as firm
i’s outstanding total commercial and industrial loans at time ¢.> We plot the estimated
B coefficients and their associated confidence intervals. Our main result is that winning
a procurement contract is associated with a persistent effect on firms’ credit. On impact
(h =0), winning a procurement contract is associated with an increase in firms’ total credit
of around 5.5 percentage points (see panel (a) of Figure 1). This effect is persistent, which
implies that firms increase their credit beyond the duration of the procurement contract.

We also find that the effect on impact is entirely driven by non-collateralized credit: the
effect on non-collateralized and collateralized credit is around 6 and 0 percentage points,
respectively, when h = 0 (see panels (b) and (c) of Figure 1). Finally, we find that, although
absent on impact, the effect of procurement on collateralized credit increases over time. For
example, the 5 year (h =4) cumulative effect is around 4 percentage points.

This final result is consistent with the idea that firms use their extra profits earned in
procurement to increase their net worth and therefore increase their borrowing capacity in
the future. One potential concern with this interpretation is that the estimated “persistent”
effect of procurement on credit may result from either long contracts or repeated contracts
after the first one. Regarding the first potential explanation, our data does not contain

information about the duration of each contract. However, we can use a different dataset,

5See Appendix A.1 for details.



Figure 2. Procurement effect on sales
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Notes: This figure shows the cumulative impact of the estimate of ,Bf from regression (1) for different time horizons h =
0,1,2,3,4, as well as its 5% confidence intervals. Panel (a) shows the results for the case of z being firms’ total sales. Panel (b)
shows the results for the case of x being firms’ sales to the private sector. Standard errors clustered at the firm level.

Tenders Electronic Daily (TED), to document the short duration of contracts. For the years
2018-2019, for example, around 75% of the contracts have a duration of one year or less,
89% have a duration of two years or less, and 93% have a duration of three years or less.”
Regarding the second potential explanation, we find that the persistent effect of procurement
on credit is very similar for a sub-sample of firms that only obtain one contract during our

sample period.

Fact 2. Sales composition and sales growth. We next look at the evolution of firms’
total sales and their composition. We run regression (1) for the case of x = total sales (see
panel (a) of Figure 2) and x = sales to the private sector (see panel (b) of Figure 2). Several
important results emerge from running these regressions.

First, we find that firms’ total sales increase by around 9 percentage points after winning
a procurement contract. Second, we find that this effect is persistent, similar to the previous
result on credit. Third, we find that sales to the private sector fall right after a firm wins
a procurement contract, which means that procurement generates a short-run crowding-out

of sales from the private sector.® In the model presented below, this crowding-out occurs

STED is the online version of the supplement to the Official Journal of the EU dedicated to European
public procurement. See Garcia-Santana and Santamaria (2022) for details.

"These numbers likely represent an upper bound, given that very large contracts, which tend to last
longer, are over-represented in TED. As a reference for a different country, Cox et al. (2024) find that the
median contract in the U.S. has a duration of 31 days and 90% of contracts last less than one year.

8This crowding-out relates to recent papers documenting within-firm spillover effects across markets, like
Almunia, Antras, Lépez-Rodriguez and Morales (2021) with domestic versus foreign markets or Alfaro-Urena,
Manelici and Vasquez (2022) with multinational corporations versus other buyers.



because financial constraints limit firms’ production capacity, leading firms to decrease the
amount of output sold to the private sector in order to deliver their procurement contracts.
Finally, we find that this crowding-out effect disappears and actually reverses over time,
implying that procurement crowds in sales to the private sector in the medium run. One
interpretation of this fact is that the earnings of the procurement contract can be used by

financially constrained firms to accumulate wealth and finance a larger scale in the future.

Fact 3. Heterogeneous effects of crowding out of private sales. The initial crowding-
out of sales to the private sector may arise due to firms’ lack of borrowing capacity to serve
the private and public sectors at the same time, which the extra credit obtained with the
procurement contract only partially offsets. However, it could also arise due to capacity con-
straints or decreasing returns to scale at the firm level. If the effect is at least partly explained
by financial frictions, we should find that firms more likely to be financially constrained ex-
hibit a larger crowding-out. Indeed, our simple static production problem in Section 4.3.2
shows this to be the case (see Appendix E.4). In the data, it is hard to identify which firms
are more financially constrained. However, three conventional proxies for how financially
constrained a firm is, are size (measured by assets), leverage (measured by credit/assets),
and age. We test the hypothesis that the crowding-out effect of private-sector sales is greater
for more financially constrained firms by interacting the effect of procurement with dummy
variables for several percentiles of fixed assets, leverage, and age. We present these results
in Figure 3. In terms of assets and age, we find a negative monotonic relationship between
them and the extent of the crowding-out effect on private sales. In terms of leverage, the
relationship is not so clear, but we find that the crowding-out effect is strongest for firms

whose leverage is above the 95th percentile.

Heterogeneous effects of procurement on credit growth. Finally, in Appendix B,
we provide evidence of the heterogeneous effects of procurement on firms’ credit growth. We
find that the empirical relationship between the change in firms’ credit after procurement and
proxies for financial constraints at the firm level is non-monotonic. However, as we discuss
in Appendix B, this evidence is not very informative. Models of financial constraints would
yield conflicting predictions about which firms should increase credit the most. Crucially,
it is key whether proxies for financial frictions in the data capture the likelihood of being

financially constrained or the severity of the constraint, conditional on it being binding.

3.2 Threats to identification and robustness

Given the lack of quasi-experimental variation in our empirical setup, selection, reverse

causality, omitted variable bias, and other endogeneity problems may contaminate our base-
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Figure 3. Heterogeneous effects on sales to the private sector
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Notes: This figure shows the effect on impact, i.e., h = 0 (as well as its 10% confidence intervals), of public procurement on
sales to the private sector for different percentiles of the distribution of assets (panel a), leverage (panel b), and age (panel c).
Standard errors clustered at the firm level.

line reduced-form estimates. Appendix C provides evidence to help assuage these concerns,
along with further evidence on the relationship between firms’ participation in procurement

and credit growth. We summarize the evidence here.

Selection and reverse causality. We follow five strategies to address selection and re-
verse causality concerns. First, we exploit quarterly data, which allows us to include firm-year
fixed effects in our baseline regressions. Second, we exploit information on how firms rank in
procurement contests (also using quarterly data), along with scores for a subset of procure-
ment contests, to see whether there is a differential impact of winning a contract on credit
growth also for close competitions (where the winner won by a small margin). Results in
Appendix C.1 show this to be the case along with evidence supporting our baseline results
for the whole sample of firms when including firm-year fixed effects. Third, we exploit in-
formation on firms’ credit ratings to test whether low-credit rated firms tend to select into
procurement. Appendix C.2 provides evidence to rule out this concern. Fourth, in the spirit
of Hebous and Zimmermann (2021) we estimate a propensity score matching model. Fifth,
we analyze heterogeneous treatment effects in the spirit of Bursztyn et al. (2019) using sub-
sample analysis based on predicting “ex-ante” credit growth. We then extend these two sets
of analysis using generalized random forests following the work of Athey and Wager (2019).
Appendix C.3 presents the regression results for these estimation strategies, which are in
line with our baseline OLS results. Finally, we exploit information on new loan applications
to show in Appendix C.4 that the probability of receiving a bank loan conditional on having
applied for it increases by approximately 2 percentage points in the quarter that a firm wins

a procurement project.
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Omitted variable bias. While we control for firm-level fixed effects (firm-year fixed effects
when using quarterly data) and other time-varying characteristics at the sector-level, it is
still possible that time-varying unobserved variables may bias our results. One particular
concern is the existence of political connections at the firm-level that facilitate both the
success in winning a procurement project and the access to credit. We address this concern
using two empirical strategies. First, we exploit information on contest type and in particular
whether results differ for competitive vs. non-competitive procurement processes. Appendix
C.5 shows that our baseline results hold, and that the point estimates are in fact larger for the
competitive contests. Second, we examine whether estimates differ across bank types. The
concern of political connections may be particularly acute for the “cajas” (savings banks), as
these banks are often tightly connected to firms via joint-board memberships and are known
to interact with local politicians. Indeed, there are several examples of political connections
and corruption cases that led cajas to be over-leveraged and go bankrupt during the 2008-09
Spanish banking crisis. Appendix C.6 presents the regression estimates that utilize bank-
firm level data. The baseline results hold across all bank types. Finally, note that we are
not able to control for variables like managerial quality or firms’ direct relationships with
public buyers. Omitting such variables could potentially bias our point estimates upwards.
However, we always include firm fixed effects in or main regressions, as well as time-varying
firm controls as robustness in the appendix estimation results. This allows us to control for
average firm characteristics directly, as well as time-varying characteristics that are likely to
correlate with the noted firm variables, thus minimizing the concern of omitted variable bias

plaguing our results.

Heterogeneous effects and additional robustness. We provide further cuts of the
data to examine the robustness of our main results on the impact of procurement on credit
growth. First, we examine heterogeneity across firms and sectors. Results in Appendix C.7
show that the estimated impact of procurement on credit growth is positive and significant
across samples split by firm-size quartiles. Appendix C.8 shows that while there is some
variation in estimates at the sector-level, the mean and median of estimates are similar
and of the same magnitude as the average effect that we estimate in the pooled sample.
Further, estimates in the interquartile range of the sectoral distribution are all positive.
Finally, we examine the impact of the intensive margin of procurement on credit growth in
Appendix C.9. To do this, we replace the procurement dummy variable with the ratio of
awarded procurement value to a firm’s total sales in a given year. The regression results are
qualitatively similar as in our baseline regressions that use the procurement dummy: the
coefficient is positive and significant for the sample of all loans and non-collaterilized loans,

while being positive but insignificant for the collateralized loan sub-sample.
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3.3 Taking stock

The arrival of a procurement project may represent a credit demand shock at the firm level
if firms need to borrow in advance to increase production. But it may also represent a
credit supply shock if procurement contracts can be pledged for extra borrowing and the
firm is credit-constrained. While both interpretations are plausible and potentially relevant
for different sub-groups of firms in the data, our results point to the credit supply shock
interpretation playing a relevant role in the population because (i) the short-run increase in
credit is limited to non-collateral credit, (ii) the short-run crowding-out of private sales is
larger for firms more likely to be constrained, and (iii) the increase in credit goes hand in
hand with a fall in the rejection of loan applications. The credit supply shock interpretation
is also consistent with firms using the extra revenues of procurement to build up their wealth,
which allows collateral credit and sales to the private sector to increase in the medium run,

as documented. In Section 4 we present a model incorporating these mechanisms.

4 The Model

We set up a model of privately-held heterogeneous firms. We build on standard models
of firm dynamics with collateral constraints —as Midrigan and Xu (2014), Moll (2014), or
Buera and Moll (2015)— and extend this setting to allow for (a) a public sector demanding
goods from private firms, which generates procurement demand, (b) a firm’s intertemporal
choice to compete for procurement projects, which drives selection into procurement, and
(c) earnings-based borrowing constraints, with possibly different pledgeability of public and
private sector earnings, which drives firm dynamics after obtaining a procurement contract.
In the model, financial frictions distort the economy through two different channels. First,
financial frictions distort the selection of firms into procurement, giving more weight to
firm net worth at the expense of firm productivity. Second, for a given selection of firms
into procurement, financial frictions lead to lower aggregate capital, misallocation of capital

across firms, and misallocation of capital within firms across sectors.

4.1 Demographics and Technology

Time t is discrete. The economy is populated by a representative household, a unit measure
continuum of heterogeneous entrepreneurs, two representative final good producers, and a
government. The representative household consumes and saves and supplies labor inelasti-
cally as in the standard neo-classical growth model. Each entrepreneur i € [0,1] runs a firm
that produces a differentiated intermediate good y;;. The representative final good producers

assemble the two final goods in the economy: the “private sector” good Y}, and the “public
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sector” good Yy. Only the government purchases the “public sector” good, which is paid

for with lump sum taxes raised from the representative household.

Final goods. The two final goods are assembled by combining the differentiated interme-

diate goods y;; through the following CES aggregators:

opl \ op T 1 091\ og1
Y= ( ol Yint d@') and Yy =m " ( L Yigt, di) ' with 0,0, > 1 (2)
where I, c [0,1] is the subset of goods purchased by the public sector and mg, < 1 is
the measure of this set. Note that Y is adjusted by m, to prevent a love-for-variety
effect.” We also note that mg is a policy variable and the identity of firms in the set
I, is the result of the procurement process discussed below. The final goods producers
are perfectly competitive and choose the optimal demand of intermediate goods y;,x and
Yigt, respectively, to maximize profits taking intermediate good prices p;,; and p;4, final
good prices P, and Py, and the set Iy as given. This leads to the standard downward-
sloping demands, p;; = Bptyl.;lt/ 7" and pig = Bgty;glt/ 7 where for convenience we have defined
By = Ppt)glt/ 77 and By = m;tl / JngtY;t/ 7. In equilibrium, Y, is determined by the demand
of the private final good from the households and entrepreneurs. Instead, Y, is the demand
of the public final good from the government and it is a policy variable in the model.1® The

prices P, and Py of the private and public goods are given by the usual aggregators:

1 —
—0 . T"P 1 -0 . 1=og
Pp = ( o 1]pgpt ”dz) 1 and Py = ( —pigt gdz) (3)

Igt mgt
We will use the final private good as the numeraire, so we set P, = 1 in what follows.

Intermediate goods. FEach intermediate input i € [0,1] is produced by a different en-
trepreneur . Entrepreneurs are infinitely-lived, and at any period in time, they are charac-
terized by their idiosyncratic stochastic productivity s;;, their capital stock k;; (which depre-
ciates at rate §), their debt level /;;, and whether they currently have access to procurement
demand d;; € {0,1}. Output y;; is given by a simple CRS production function, y;; = s;:k%ni; %,
that depends on capital k;;, labor n;, and managerial productivity s;;. The firm-specific s;;
follows a stochastic first-order Markov process. Entrepreneurs make production decisions
as well as dynamic consumption vs. saving decisions under financial constraints. If access

to procurement is active (dy = 1), the firm must choose how to split the production factors

9Governments purchase only a fraction of goods and services provided by the private economy mainly
because their needs are different than the needs of private households and firms. By removing ‘love-for-
variety’ we eliminate this trivial effect from the analysis of the effects of the number of contracts offered.

10We model the government demand for each variety i € [0,1] as an isoelastic downward-sloping function
for tractability. See Appendix D for a microfoundation of such variety-specific government demand curves.
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across the two markets. The prices p;,; and p;4 of input ¢ may differ because the intermediate

good i producer may be selling different quantities to each market.

4.2 Competition for public contracts

The government chooses the overall demand Y, the measure of varieties mg, and the
composition of the subset I ;. In order to introduce structure in this last choice, we assume
that firms that wish to sell to the government next period (d;;1 = 1) must first invest today
an amount of private sector good b;; > 0. This quantity b;; may reflect the costs of learning
how the process works, the costs of establishing connections with government officials, or
the actual costs of preparing a successful proposal. We will favor this last interpretation.
For firms, given their choice of b;, there is always uncertainty in the outcome of the
application. This can be because they do not know who are the other applicants competing
for the same contracts. But also, because in practice, the government criteria to decide
the final ranking of firms may be based on a judgment call over the quality of the proposal
or over the degree of compliance with several technical requirements. We prefer this latter
interpretation, and model the competition for contracts in reduced form assuming that firms
face a probability Pr(d;;.1 =1 | by, dy, si) of winning access to procurement demand next
period. In order to have a well-defined interior choice of b;;, we assume that this probability
is increasing and concave in b;;, with standard Inada conditions for its derivative with respect
to b;. Note that we consider that the government can also assess the quality of the firm,
based on its experience d;; and (perhaps a proxy of) its productivity s;;. The set of firms i
winning access to procurement demand (obtain d;;.q = 1) form the set ;1 next period.
We will specify a flexible functional form for this probability function in the calibration
Section 5. At this stage it is useful to anticipate that the probability function must contain
a level constant p; ensuring that, in equilibrium, the probability Pr(d;;.1 =1 | by, dit, Sit) is

consistent with the government’s desired measure m, of varieties.!!

4.3 Entrepreneurs

Entrepreneurs have CRRA preferences over consumption flows ¢; with curvature u, and

their objective is to maximize the sum of utilities discounted with 5.12 They obtain income

"Tn Appendix D we provide a possible microfoundation for our procurement process. The main idea is
that quality and price competition are separated into two stages. Quality competition is an intertemporal
problem described by the probability function, while price competition is a static problem described by the
isoelastic demand function. In this microfoundation, the level constant p; is a policy variable: the inverse of
the quality threshold for the government to deem an application successful.

12\We model firms as run by entrepreneurs with curvature in preferences over consumption because, in
Spain, 96% of firms are (and 73% of total employment is in) partnerships and privately-owned limited
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from running their firm, so their budget constraint is given by:
Cit + big + Kigp1 — ligs1 < PiptYipt + DigtYigt + (1 - 5)1% - (1 + Tt)lit — WeNit (4)

We only allow for one-period debt contracts l; that pay a risk-free interest rate r;. The
amount of debt is limited by the repayment capacity of the firm through a combination of
earnings-based and asset-based collateral constraints. In particular, the amount of debt of

a firm coming into ¢ + 1 is limited by:

lits1 < Pa ki1 + ¥p (pipt+1yipt+1 - wt+1nipt+1) *+ Qg (pigt+1yigt+1 - wt+1nz’gt+1) (5)

If o, =0, ¢, =0, and ¢, =0, no external finance is available and all production needs to be
self-financed. With ¢, > 0 the firm can leverage up against fixed capital. With ¢, > 0 and
, = @, firms can borrow against their earnings net of labor costs (as in Drechsel (2023),
for instance).!> There are no reasons to assume that ¢, and ¢, should be equal to each
other. Through the lens of our model, we will later find that ¢4 > ¢, that is, revenues from
procurement offer better collateral. This may happen for several reasons that we do not
explicitly model. For instance, it may indicate that the government pays its contract with
a higher probability than the average purchase in the private sector. Hence, a government
contract could reduce uncertainty about a firm’s near-future earnings, potentially lowering
its risk of default.

A fraction 1 -6 of entrepreneurs die every period and are replaced by the same number
of new entrepreneurs, who produce the varieties left vacant by the exiting entrepreneurs.
Dying entrepreneurs leave accidental bequests and entrant entrepreneurs start with a joint

distribution Iy of financial wealth and productivity and with no procurement projects.

4.3.1 Timing and state space simplification

We follow the timing convention commonly used in the firm dynamics literature. We assume
that resources devoted to consumption are spent at the beginning of each period ¢, that
production in ¢ + 1 is carried out using capital installed at the end of period t, and that the

entrepreneurs’ survival shock and the ¢ + 1 productivity shock are revealed (in this order)

liability companies, whose entrepreneurs are scarcely diversified, see Boar et al. (2025). This assumption
could also be justified by firms’ dividend-smoothing motives, as empirically documented, e.g. Leary and
Michaely (2011).

1BAn alternative and more structural borrowing constraint would limit repayment (1 + 7411 )l;:41 explic-
itly by a fraction of undepreciated capital (1 — 6)ki+1 plus earnings: (1 + rgp1)lizr1 < Pa (1 = 0)kiprq +
Pp (Pipt+1Yipt+1 — Wea1Mipt+1) + Pg (Pigt+1Vigi+1 — Wes1Migr+1). 10 stea~dy states With~ constant r this specifica-
tion is identical to (5) with the redefinitions: ¢, = (11?:0“, ©p = £, and @4 = £2

= 1.2 In our counterfactual
exercises r remains constant, so these details are immaterial for our purposes.
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before firms decide how much capital to install for the next period, k;;,1, and how much debt
to issue for next period, l;;,1. Regarding the variables related to procurement, we follow a
similar logic. The amount of resources b;; devoted to increasing the probability of being active
in procurement in ¢ + 1 is spent at the beginning of each period t. Whether or not the firm
is successful and becomes active in procurement in ¢ + 1 is revealed at the same time as ¢ +1
productivity and right after the survival shock. This means that procurement applications
of dying entrepreneurs are ignored by the government and hence dying entrepreneurs are not
awarded a procurement project that cannot be delivered.

As shown by Moll (2014) or Buera and Moll (2015), these assumptions on timing simplify
the state-space dimensionality of the problem. In particular, let a;1 = kip1 — liz41 be the
firm’s net worth to be carried to the next period in units of private good today. Then we

can redefine the budget constraint as

Cit + bit + Qjpsq < (1 + Tt) Qit + PiptYipt t PigtYigt — (Tt + 5)/% — WNi¢ (6)

The collateral constraint becomes

kit < Gatit + &p (Dipt¥ipt — WiNipt) + Og (DigtYigt — Wilige) (7)
where the parameters in the borrowing constraint are redefined as:
1 2 4
= ef1 =—"2 _cJ0 =9 _¢[0 8
60= oo c[Lo). 0p= 7o e 0.00), b= o [0.00) 8

Hence, the production decisions are intratemporal, while the accumulation of net worth and
the investment in procurement are intertemporal. This allows us to split the firm’s problem
in two: a static production problem and a dynamic consumption-saving problem. In the

following, we describe them in turn.

4.3.2 The static production problem

The intratemporal production problem is characterized by firm productivity s € S = {s1, ..., 8, },
firm net worth a € A =[0,00), and access to procurement demand d € {0,1}. For simplicity,
we drop the firm and time subindices ¢ and ¢. Firms with d = 0 only have to choose their
optimal capital £ and labor n subject to the borrowing constraint, while firms with d = 1
also decide on the allocation of capital and labor across sectors. We can write the formal
maximization problem for the firm of type (s,a,d =1) as:

m(s,a,1) = max {ppyp+pgyg—wn—(r+5)k:}

p kg, Mping

subject to:
op—1 og—1

PpYp = By [5‘]{:;‘711!1;0‘]7 i DeYg = By [sk:;‘n;_a]?
k€ [0, pea + bp (PpYp — wny) + &y (Pgyy = wng)]
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For the firm of type (s,a,d =0) all the terms p,y,, k,, and n, trivially disappear. Let A be
the multiplier of the intratemporal borrowing constraint and let’s consider the general case
with d = 1. The optimal choices are described by the following FOCs:

OppYp —w and IPgYg —w (9)
on ong
(1+Ap) Wil _ 540 and (1+Ay) oty _ 540 (10)
ok, Ok,
A2 0, ¢oa+ ¢y (Dpyp —wny) + ¢y (PgYg —wng) —k >0 (11)

where k = k,+k, and n = n,+n,. Equations (9) determine the optimal choices of labor, which
require equalizing the marginal revenue product of labor in each sector to the common wage
rate. The FOC for labor are not distorted by the financial frictions because labor costs are
deducted from revenues in the financial constraint. Because of the concavity of the revenue
function and the complementarity of capital and labor in production, these equations imply
that labor demand increases with capital in each sector (see Lemma 5 in Appendix E).
Equations (10) determine the optimal capital choices, which for the unconstrained firm
(A =0) require equalizing the marginal revenue product of capital in each sector to its cost,

which is just r + 6. With binding financial constraints (A > 0), however, the effective cost of

r+0+ A r+0+
1+A¢p 1+ g

multiplier of the financial constraint A has two opposite effects on the cost of capital: on

capital is for sales to the private sector and for sales to the public sector. The
the one hand it increases the cost of capital as in standard asset-based financial constraints
(numerator), but on the other hand, it decreases the cost of capital because a fraction of
the generated output can also be collateralized (denominator). We will restrict ¢, and ¢,
as indicated in Assumption 1 below to ensure that the earnings-based constraints cannot
finance the optimal level of capital, that is, to ensure that the financial constraint is binding

for at least the entrepreneurs with zero net worth (see Proposition 1 in Appendix E).

. . . op—1 o og-1 «
Assumption 1 The model parameters satisfy the constraints ¢, < gp ~2= and ¢, < ;‘;g .

Because 0,,0, > 1 and « € (0,1), Assumption 1 implies ¢, < (r+0)™" and ¢, < (r+0) ",

which in turn implies that the effective costs of capital for the private and public sector,

r+d+ r+I+ A
T\ and T+ Ay’

with financially constrained firms operating with less capital and less labor (Proposition 5 in

are monotonically increasing in A (Lemma 1 in Appendix E), consistent
Appendix E). This has two consequences. First, to the extent that a significant fraction of

firms are financially constrained, aggregate capital will be inefficiently low. Second, because

A depends on the firm’s state variables (s,a,d), there will be heterogeneity in the cost of
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Figure 4. Solution of the static profit maximization problem
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Notes: This figure shows the solution to the static production problem (for the parameterization discussed in Section 5) plotted
against firm’s net worth a, for two different levels of productivity s, and for the cases d =0 and d = 1. Panels (a) and (b) show
total capital k(s,a,d) an employment n(s,a,d), while Panel (c) shows their ratio; Panel (d) shows the multiplier of the financial
constraint A(s, a,d); Panel (e) shows the profits w(s,a,d); and Panel (f) and (g) show the output sold to the private and public
sector respectively, while Panel (e) shows the share of output sold to the private sector (the last two for d = 1 firms only).

capital across firms, which will generate misallocation of capital across firms and lower
aggregate TFP in both the private sector and the procurement sector.

Finally, note that combining the two FOCs for capital yields,

(136,) B - (14.30,) Tl (12)
Equation (12) characterizes the allocation of capital across sectors. For unconstrained firms
(A =0), the optimal choice requires the equalization of the marginal revenue product of cap-
ital obtained from each sector. With binding financial constraints (A > 0), capital is shifted
towards the sector whose output can be better collateralized. For instance, if procurement
contracts offer better collateral value than sales to the private sector (¢, > ¢,,) the optimal
choice requires a lower marginal revenue product of capital from public procurement relative
to the private sector, which happens when production is shifted towards the public sector
and away from the private sector. This generates misallocation of capital and labor within

firms and sectoral misallocation in the aggregate.
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Static policy functions. In Appendix E we provide a detailed characterization of the
analytical solution to the static production problem (for the special case o, = 0,,). In Fig-
ure 4, we illustrate the numerical solution for the calibration discussed in Section 5. First,
as is common in standard models of firm dynamics with collateral constraints, financially
constrained firms see their capital, employment, capital to labor ratio, and profits increase
with net worth, while the shadow value of the borrowing constraint declines. This happens
up to the point where the financial constraint stops binding and net worth no longer plays
a role, see the dashed blue lines in Panels (a)-(e). Second, and different from models with
only asset-based constraints, financially constrained firms increase capital, labor, and profits
when productivity increases (compare the dashed red and blue lines). This happens through
the earnings-based constraint, which allows more productive firms to generate more earnings
at the same level of net worth and, hence, expand production. Third, more productive firms
are more financially constrained at any level of net worth (A is higher) because the expansion
of borrowing possibilities with s is lower than the increase in the optimal size (thanks to
Assumption 1). Finally, looking only at firms with procurement, the fraction of output sold
to the private sector by constrained firms is increasing in net worth a and decreasing in
productivity s, see Panel (h). This result is true under ¢, > ¢, (the opposite if ¢, < ¢,), as

more constrained firms switch their sales towards the sector that offers better collateral.

A procurement shock for unconstrained firms. We can analyze the static effect of
a procurement shock by comparing the solutions of the d = 1 and d = 0 cases in Figure 4
(details in Appendix E.4). For unconstrained firms, the production decisions for the public
and private sectors are unrelated (thanks to the constant returns to scale technology). A
procurement shock leaves operations in the private sector unchanged, increases firm capi-
tal and labor to serve the public demand, and increases profits, with the profit gain from
procurement being independent from a and increasing with s (as more productive firms can

deliver larger projects).

A procurement shock for constrained firms. For constrained firms, things are more
complex. If ¢, >0 and ¢, = ¢, = 0, a procurement shock makes the firm more financially
constrained because the firm with d = 1 has two demands to serve and has the same scarce
collateral a to finance capital. This makes the firm reallocate some of its capital from the
private sector to the public sector, which generates a negative private sector spillover (see
Proposition 9). Instead, with ¢, = 0 and ¢, > ¢, > 0, procurement makes the firm less
financially constrained because the revenues from the public sector are more pledgeable.
This leads the firm with procurement to expand its size and use part of the extra financing
to increase production in the private sector as well, generating a positive private sector

spillover (see Proposition 10). The strength of the positive spillover increases with the size
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of the gap ¢, — ¢,. In the empirically relevant case with ¢, > 0 and ¢, > ¢, > 0 both
forces operate at the same time, with the former (latter) dominating for firms with high
(low) wealth (see Proposition 11). For the particular case of our calibration, a procurement
shock leads most firms to experience a tightening of their financial constraints —see Panel
(d)— and a negative spillover of private sector operations —see Panel (f)— with only firms
with zero or nearly zero wealth reacting in the opposite direction.' Finally, we note that a
procurement shock increases profits also among constrained firms —see Panel (e). For the
empirically relevant case with ¢, > 0 and ¢, > ¢,, the profit increase and hence the static
gain to participate in procurement is larger for more productive and wealthier firms because

these two variables determine the capacity to deliver large projects.?

4.3.3 The dynamic problem

We can write the dynamic consumption-saving problem in recursive form. For simplicity, we
already impose the steady-state condition that policy parameters, prices, and the aggregate

distribution are constant, and use primes to denote next period variables:

V(s,a,d) = max {u (¢) + BOEy gpas [V (s',a",d")] }
subject to:
Eg aisap [V (s',a",d" )] =Pr(d' =1]b,d,s)Egs [V (s',a',1)] +Pr(d' =0|b,d,s)Ey,V (s',a",0)

ctb+a =a+[ra+m(s,a,d)] and a' >0

The first constraint says that the entrepreneur’s expected value for tomorrow is an average of
the value under procurement and no procurement, weighted by the endogenous probability
of procurement. The non-negativity constraint on net worth a’ follows from our timing
assumptions and the fact that entrepreneurs are not allowed to die in debt. The FOCs for

the choices of ¢’ and b are:

e (c) > ﬁQEs/,d/d,s’b[(1+r+ W)uc (c')] (13)
a
u.(c) = mapr(d :82 b d’s)Es,|s [V (s',d',1) -V (s',d’,0)] (14)

The first equation is the standard Euler equation that emerges in models of heterogeneous
entrepreneurs with financial constraints. In future states where the firm is not constrained in

the static production problem O (s',a’,d") /0a’ = 0 and the return to accumulating wealth a

Tndeed, in our quantitative application, the share of all procurement awardings that lead to a relaxation
of the awardees’ financial constraints is just 0.4%.

15The only exception is for firms with nearly zero wealth, in which case the increase of profits with
procurement actually falls with net worth (Proposition 12 in Appendix E).
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is just r. Instead, in states where the firm is financially constrained in the static production
problem, there is an extra return O (s',a’,d") [0a’ = ¢\ (s',a’,d") > 0, which is given by
the increase in profits due to relaxing the firm’s collateral constraint (see Appendix E). The
second equation determines the optimal spending on b: the entrepreneur will equalize its
marginal utility of consumption to the marginal return of b, which is given by the expected

increase of the firm’s value coming from the possibility of selling to the government.

Decision rules. Figure 5 illustrates the net saving decision a’—a of entrepreneurs with and
without procurement (first and second panels, respectively). There is a hump-shaped rela-
tionship between net savings and net worth that is driven by the tradeoff between smoothing
consumption vs. relaxing future borrowing constraints, a feature present in similar models
like Midrigan and Xu (2014). We also see that procurement firms save more at any given
net worth a and productivity s. This is driven by the facts that (i) profits are higher for
firms that are active in procurement (which allows them to accumulate more net worth) and
(ii) the probability of procurement in the next period is larger for procurement firms, which
raises the expected return of saving.

Figure 5 also shows the probability of d’ = 1 evaluated at the actual choice of b both
for non-procurement (third panel) and procurement firms (fourth panel). The first thing to
notice is that high-net-worth firms invest more resources in increasing their probability of
being able to sell to the government. This emerges as a result of an interesting trade-off: in
the dynamic problem, there are two competing uses for current resources to increase future
income. On the one hand, entrepreneurs can accumulate net worth a/, which relaxes the
asset-based constraint and increases profits next period (right-hand side of equation (13)).
On the other hand, they can invest in applications for procurement projects, which increases
the probability of winning a public contract and hence it increases expected profits next pe-
riod (right-hand side of (14)). For constrained firms, the return of accumulating net worth
declines with net worth (see Corollary 5) and the profit premium of a procurement project
7 (s,a,1) = m(s,a,0) generally increases with net worth (see Proposition 12) and so does
V(s,a,1) =V (s,a,0).1® Therefore, we obtain the result that procurement investment b in-
creases monotonically with firm net worth. Second, the probability of obtaining procurement
also increases with firm productivity s. This is because of the direct effect of s in the prob-

ability of procurement, but also as a result of higher investment b because higher s allows a

16The higher profit premium for firms with larger a arises because selling to the government does not
relax the borrowing constraints completely (see Proposition 11), which means that firms still rely on their
own assets for determining the size of their procurement supply. This reflects a “size effect”: the bigger the
procurement project the firm expects to be able to deliver, the higher the expected profits that participating
in procurement generates. This argument can be proved whenever ¢, < ¢, and for firms with net worth
that is not too small whenever ¢4 > ¢,. In this last case, a procurement shock makes firms less constrained
whenever a ~ 0 as procurement revenue can be pledged to a larger extent than private sector sales.
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Figure 5. Decision rules
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Notes: This figure shows the solution to the dynamic problem of the entrepreneurs (for the parameterization discussed in
Section 5) plotted against firm’s net worth a, for two different levels of productivity s, and for the cases d = 0 and d = 1.
The first and second panels show the net saving rules) for non-procurement and procurement firms respectively. The third
and fourth panels show the endogenous probability of obtaining procurement contracts evaluated at the optimal rules for b for
non-procurement and procurement firms respectively. gq(s,a,d) and g,(s,a,d) are the policy functions for a’ and b.

firm to obtain larger profits from procurement sales (again, see Proposition 12). Finally, we
see how current procurement firms have a higher probability of obtaining procurement next
period, mainly thanks to the direct effect of experience d in the application process, but also

thanks to currently higher profits allowing them to spend more on b.

4.4 Closing the model

The infinitely-lived representative household has the same preferences as the entrepreneurs,
i.e., same CRRA parameter y and discount factor 5. She chooses consumption and savings by
maximizing the discounted sum of period utilities and supplies one unit of labor inelastically.
The budget constraint is given by Cy+ Ayq = (1 + 1) Ay+w,—7,+ T}, where Cy is consumption,
Ay are wealth holdings, T} are net transfers from entrepreneurs’ accidental bequests, and 7; is
a lump sum tax. This leads to the standard Euler equation Cy,1/Cy = [5(1 + Tt+1)]1/ # which
in steady state pins down the equilibrium interest rate r. A precise definition of the steady

state equilibrium can be found in Appendix F.

5 Quantitative Analysis of the Benchmark Economy

5.1 Calibration

The model period is one year. We classify the model parameters into four different blocks.
The first block contains parameters related to preferences and technology that we set without
solving for the model’s equilibrium. Instead, most of the parameters in the other three blocks
are calibrated in equilibrium such that the model matches a variety of moments measured

in the Spanish economy in 2006 unless we specify otherwise. See Table 1 for a summary.
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Block #1: Preferences and technology. We set the relative risk aversion coefficient p
equal to 1 (as Azariadis et al., 2016) and the discount factor 5 to 1/1.04 (which gives an
interest rate r = 0.04 in the steady state equilibrium). We set the CES elasticities o, and o,
both equal to 4, a standard value in the literature (Hsich and Klenow, 2009). The capital
share o and the annual depreciation rate § are set to 1/3 and 0.06, both within the range of
standard values in the literature (e.g., Midrigan and Xu (2014), Gopinath et al. (2017)). The
survival probability € is set to 0.92 such that the firm entry and exit rate in the model equals
the average of these rates in Spain as reported by Eurostat, which are around 10% and 6%,
respectively.Finally, we assume that the log of firms’ productivity s evolves according to an
AR(1) process with Gaussian shocks. We set the autocorrelation coefficient ps equal to 0.80
and the standard deviation of the innovations o, equal to 0.30, as estimated by Ruiz-Garcia
(2020) using the same dataset of firms. We discretize the process following the Rouwenhorst

method, with N =5 states, normalizing average productivity to s = E[s] = 1/20.

Block #2: Entrants. Entrants start with no procurement project (d = 0), the same initial
wealth level ag, and productivity s drawn from a distribution shifted to the left compared
to the ergodic productivity distribution in the economy. In particular, we assume that new
entrants draw their initial productivity from log(s) ~ N(E[log(s)]+ Aso, JS/M), where
E[log(s)] is the unconditional mean of log(s), o and ps are the parameters described above,
and Asg is the entrants’ productivity shifter. To calibrate ag and Asy, we focus on very
young firms, which we define as firms up to 5 years of age both in the data and the model.
To identify ag we target a leverage premium of young firms of 24 percentage points, which
requires ag = 0.01.17 To identify Asy, we target the average firm size of young firms relative

to the average firm size in the economy, which is 0.54. The model requires Asy = —0.18.

Block #3: Procurement. We start by giving a flexible functional form to the probability

of winning a procurement project:
Pr(d' =1|b,d,s)=1-¢?" %" (15)

The parameter p > 0 is a level constant. The elasticity parameter 7; controls the extent
to which the quality of proposals matters, and it drives the degree of decreasing returns to
investment in b, shaping the degree of self-selection of firms into procurement. We restrict
n1 € (0,1) to ensure concavity and Inada conditions. The parameter 7y > 0 reflects the value
of procurement experience in obtaining new contracts, as firms serving the public sector

today (d = 1) have a higher chance of being government suppliers tomorrow whenever 7y > 1.

7Our definition of young and old firms follows Midrigan and Xu (2014). The leverage premium is the
estimated § in the following regression: LEV; = B1[YEARS; < 5] +~y1[YEARS; € (6,10]] +FE;(;) +u;, where
“old” is the omitted category; and FE;(;) is an industry fixed effect.
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Table 1. Calibration

Panel A: Parameters Panel B: Moments
Data  Model

Block #1. Preferences and technology

I CRRA coefficient 1.00 Standard — —

Ié] Discount factor 1/1.04 | Interest rate 0.04 0.04
Op CES private sector 4.00 Standard — —
o CES government 4.00 Standard — —

) Depreciation rate 0.06 Standard — —

@ Capital share 0.33 Standard — —

0 Survival probability 0.92 Avge exit, entry rates 0.08 0.08
Ps AR(1) correlation 0.80 Ruiz-Garcia (2020) — —
O AR(1) variance 0.30 Ruiz-Garcia (2020) — —

5 Productivity (average) 1/20 Normalization — —
Block #2. Entrants
Asg  Entrants’ productivity shift -0.18 Rel. firm size young firms 0.54 0.54
agp Entrants’ net worth 0.01 Leverage premium young firms 0.24 0.23
Block #3. Procurement

Y, Demand shifter 0.37 Share of procurement in GDP 0.12 0.12
my measure of procurement goods 0.13 Share of procurement firms 0.13 0.13

D Prob. function (level) 0.91 Equilibrium condition, eqtn (F.1)

m Prob. function (b-slope) 0.46 Procurement premium, empl 1.15 1.14
o Prob. function (d-premium) 3.58 P(d;it1 = 1|diz = 1) 0.60 0.59
73 Prob. function (s-slope) 0.00 Procurement premium, MRPK 0.15 0.15
Block #4. Financial constraints

®a Borrowing const. (a) 2.18 Credit/K 0.55 0.55
op Borrowing const. (p,yp) 0.52 Leverage reg. coefficient (/1) 0.27 0.27
bq Borrowing const. (p,y,) 1.18 Leverage reg. coefficient (82) 0.38 0.38

Notes: This table summarizes our baseline calibration. For the choices in Block 1 labeled as “standard”, see details in the main
text; the targets for 8 and 6 are obtained without solving the model. All parameters in Blocks 2 to 4 are calibrated through
SMM, except for mg (whose target is obtained without solving the model) and p (which satisfies an equilibrium condition).

The parameter n3 > 0 reflects the weight of firm productivity in the government’s decision,
which captures its potential productivity-based screening ability.!8

Given this functional form, there are 6 parameters shaping the size and composition of
procurement: Y,, mg, P, M1, 12, and 3. To identify Y, we match the share of procurement in
GDP equal to 12.1%, while m, directly represents the fraction of firms doing procurement
in equilibrium.'® To measure the number of firms active in procurement, we make use
of the dataset Plataforma de Contratacion del Sector Piblico (PLACSP), provided by the
Spanish Government, where all types of public agencies in Spain are required to upload their
procurement activity. We use information for the years 2019, 2021, and 2022 to compute the

number of firms with at least one procurement contract in the platform and divide it by the

18We provide a possible microfoundation of this probability function in Appendix D.
YFor the share of procurement in GDP, we use 2007, which is the earliest year reported by the OECD.
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number of active firms in the micro data.?? We choose the level constant p to ensure that the
fraction of firms doing procurement equals the fraction of goods bought by the government,
mg, which is the equilibrium equation (F.1) (see Appendix F'). This condition requires that
p equals 0.91.

We identify the parameters 7, 17, and 73 by matching the selection pattern of firms into
procurement observed in the data. We proceed as follows. First, we choose 75 to match
persistence in procurement as measured by firms’ probability of selling to the government
in ¢ + 1 conditional on doing so in ¢. In the data, this fraction is equal to 60%, requiring
an 7y equal to 3.58. Second, we choose 1; and 73 to match the ex-ante size and MRPK
premia of procurement firms, which capture firms’ selection into procurement both through
productivity s (driven by n3 and 7;) and net worth a (driven by 7). In the data, we select
firms with no procurement contracts between 2001 and 2004. Then, we classify procurement
firms as those firms that obtained at least one contract in 2005. We define the “ex-ante
procurement premium” as the relative difference in log employment or log MRPK (measured
by value added divided by fixed assets) between procurement and non-procurement firms in
2004 (only exploiting variation across firms within the same 4-digit industry).?! We measure

the procurement premium to be 1.15 for employment and 0.15 for MRPK.

Block #4: Financial constraints. There are three parameters governing firms’ financial
constraints: ¢y, ¢p, and ¢,. We choose ¢, to match the aggregate credit-to-fixed assets ratio
observed in our micro-level data in 2006, equal to 0.55. Regarding ¢, and ¢4, we proceed
as follows. We start by rewriting the credit constraint (5) in first differences and relative to

capital k;, such that the change in leverage for financially constrained firms is given by:

A (l_t) _ 51 A (pptypt + pgtygt - wtnt) " 52 A (pgtygt - wtngt) (16)
Ky Ky Ky

where 51 = ¢,, B2 = (g — ¢p), and l;/k; is the firms’ leverage (total credit divided by fixed
assets). We can use equation (16) to recover ¢, and ¢, by indirect inference.?? Specifically,
we require the OLS estimation of equation (16) to deliver the same regression coefficients in
the model and in the data. In our firm-level data we directly observe firms’ total value added
“VA,”, capital stock k;, and wage bill “wage bill,”, and hence we can construct the first term
in the right-hand-side of equation (16) as (VA; — wage bill,)/k;. Instead, the second term on

the right-hand side is not directly observed because, while we observe the split of total sales

20 Although some information is available since 2013, compliance was only strong starting in March 2018,
when it became compulsory by law; we exclude 2020 because of COVID.

2In practice, we run the following regression: log X 2004 = BPROC; 2005 + FE;(5) + ui, where X 2004 refers
to either employment or MRPK of firm 4 in 2004, FE;(;) is an industry fixed effect, and PROC; 2005 is a
dummy variable taking value one if firm ¢ has at least one procurement contract in 2005.

22This identification is similar to Li (2022) for the case of private sector earnings only.
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Table 2. Change in Leverage and Procurement

All firms > Median leverage
A (VA; — wage bill,) [k 0.177*** 0.176*** 0.267*** 0.255***
(0.009) (0.009) (0.016) (0.014)
A (VAgt — wage billgt) kit 0.261*** 0.301*** 0.378%*** 0.460%**
(0.081) (0.080) (0.137) (0.130)
Observations 58,769 59,840 26,320 27,898
R-squared 0.245 0.077 0.314 0.115
Sectorxyear FE Yes Yes Yes Yes
Firm FE Yes No Yes No

Notes: This table presents results from estimating the relationship between the change in firm’s leverage and the change in its
average product of capital and the change in its earnings coming from selling to the government divided by the firm’s total stock
of capital. Regression (16) is estimated with firms obtaining at least one procurement project over 2001-13 using annual data.
Standard errors are clustered at the firm level; *** indicates significance at the 1% level. We deal with outliers by trimming
the bottom and top 2% of all the variables used in the regression.

across sectors, we do not observe the split of the value added and the wage bill. However,
our model implies that, whenever o, = 0,, the labor share (wage bill over value added) is
the same in all sectors (see Appendix E.1). Hence, we can obtain the value added net of the
wage bill in procurement as (VAy — wage bill ;) ~ (salesy/sales;) x (VA; — wage bill,).

Table 2 presents the results from running the empirical counterpart of equation (16) for
firms with at least one procurement contract in our sample, i.e., the same sample that we
use in Section 3. Columns (1) and (2) show the estimated coefficients when including and
not including firm FEs, respectively. Because equation (16) should hold with equality only
for firms whose financial constraint is binding, in columns (3) and (4), we run the same
regression using a sample of firms that are likely to be financially constrained (firms with
leverage ratios above the median). We find the same two qualitative results across all the
specifications. First, the estimated coefficient 3 is positive, which is evidence of earnings-
based borrowing constraints (¢, > 0). Second, the estimated coefficient f, is also positive,
which is evidence that earnings from the public sector can be pledged to a higher extent
than earnings from the private sector (¢q > ¢,).

We take column (3) as our preferred specification. This delivers estimates of 5 = 0.267
and o = 0.378. For the model to generate these regression coefficients and a credit-to-fixed
assets ratio of 0.55 we need ¢, = 0.24, ¢, = 0.54, and ¢;, = 0.54. Hence, firms can pledge 24%
of their annual earnings from selling to the private sector, 54% of their annual earnings from
selling to the government, and 54% of their capital stock. Using equation (8), these numbers
translate into ¢, = 0.52, ¢, = 1.17, and ¢, = 2.17, which means that the maximum affordable

capital stock increases by 0.52 units per 1 unit increase in annual private sector earnings and
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Figure 6. Identification of the main parameters

Proc. prem. (size)

Notes: This figure plots the relationship between percentiles of a given moment (vertical axis) and a specific parameter
(horizontal axis). The thick black line refers to the median, and the thinner black lines above and below refer to the 85th and
15th percentiles, respectively. The horizontal dashed blue line represents the targeted value of the moment, while the vertical
one represents the calibrated parameter value. See Appendix I for details.

by 1.17 units per 1 unit increase in annual earnings from selling to the government.?3 This
is the result of a multiplier effect: firms can borrow against their earnings, allowing them
to buy more capital, which can be partly collateralized to obtain further credit. This is an
important interaction and captures how earnings-based constraints affect a firm’s ability to

grow also depends on the value of ¢,.

Identification. We choose values for 9 parameters (Asg, ag, Yy, 71, 12, 113, @as @p, ¢g) to match
9 moments from the data in a simulated method of moments algorithm. In Appendix [ we
provide a numerical illustration of the global identification of our parameters by showing how
each of the 9 parameters affects each of the 9 moments. Figure 6 shows these relationships
for some of the most important parameters of our model, ¢,, ¢4, 71, and 7, together with
their most related moments. The figure shows that the two estimated coefficients in the
leverage regression, equation (16), the procurement size premium, and the persistence in

procurement are highly informative about their associated parameters.

5.2 Validation and analysis of selection and treatment

The calibrated model is consistent with relevant untargeted moments of firm dynamics,
selection into procurement, and the treatment effect of procurement (see Appendix H).
First, the model matches the one-year autocorrelation of firms’ log sales of 0.85 (0.89 in
the model) and the standard deviation of firms’ sales growth of 0.67, which are the moments
that are usually used in the literature to pin down p, and o,. Furthermore, the model is
consistent with the yearly average growth rates of value added for young and old firms, which
equal 32 and 3 log points in the data (30 and 2 log points in the model), which validates our

calibration of ag and Asy.

ZWe note that both ¢, and ¢, satisfy Assumption 1 given the values for «, o, 0, §, and 7.
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Second, in our calibration, we use 71, 12, and 13 to target three moments related to firm
selection into procurement: the “ex-ante procurement premia” in employment (of 115 log
points) and MRPK (of 15 log points), plus the 60% probability for a firm to repeat pro-
curement next year. To match these patterns of selection, the model generates procurement
firms that are ex-ante 43 log points more productive (higher s) and hold ex-ante 83 log points
more net worth (higher a). We note that the model does reasonably well in accounting for
these (non-targeted) two dimensions of firm selection into procurement as well as for other
dimensions, like leverage, value added, and persistence beyond the first lag.

And third, in terms of the treatment effect of becoming a government supplier, we only
target one moment: the change in leverage resulting from increasing sales to the government
for firms likely to be financially constrained. We next examine the model-predicted dynamic
responses of private sector sales and total credit after a procurement shock, and compare
them to the evidence in Section 3. To do so, we simulate a large unbalanced panel of firms
and estimate local projection regressions similar to the ones run in the data.

Panel (a) of Figure 7 shows the estimated cumulative effects of a procurement shock on
firms’ sales to the private sector. Similar to the data, the model predicts a “crowding-out”
effect on impact and a “crowding-in” effect from A = 1 onwards. As discussed in Section 4.3.2,
this is because, at impact, constrained firms have to split their scarce collateral between
the two sectors. However, the new profits generated from procurement allow the firm to
accumulate more net worth over time. This higher level of net worth will ease the firm’s
financial constraint (lowering A) and hence allow it to increase output in the private sector
in the subsequent periods. While in principle, firms’ net worth and production capacity are
higher immediately at h = 1, an immediate boost to private sector sales might not materialize
because winning access to procurement demand in h = 0 significantly increases the chances of
doing so again in h =1, due to the calibrated 7, > 1. This effect adds a degree of persistence
to the crowding-out effect. Quantitatively, our model slightly underpredicts the crowding-out
effect at impact (8 log points in the model vs 13 in the data), and shows a slower crowding-
in than in the data. However, 4 years after the shock, the accumulated increase in private
sector sales due to procurement is the same in the model as in the data (2 log points).

Panel (b) of Figure 7 shows the effects of a procurement shock on credit. The first
thing to note is that, qualitatively, the model generates a persistent increase in credit as
found in the data. At impact, a procurement shock represents a credit demand shock for
all firms. This is because firms need to increase their productive capacity and, by the
timing assumptions in our model, their net worth is fixed and hence credit must go up. For
constrained firms, procurement also represents a credit supply shock because, with ¢, > 0,

the earnings arising from the newly awarded procurement demand allow them to increase
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Figure 7. Procurement effect on credit and private sales
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Notes: This figure shows the cumulative impact of the estimate of 8% (and its associated 10% confidence bands) from regression
(1) for different time horizons h =0, 1,2, 3,4. We simulate an unbalanced panel of approximately 100,000 firms and 50 periods.
Panel (a) shows the results for firms’ sales to the private sector. Panel (b) shows the results for firms’ total credit. The lines
“Data” show the estimated coefficients using the real data, i.e., the same results as in Panel (b) of Figure 2 and Panel (a) of
Figure 1 respectively. The lines “Model” show the results when using all firms in our simulated sample.

credit through the earnings-based part of the financial constraint. In the periods after the
shock, constrained firms use their higher earnings to accumulate net worth, which allows
them to increase credit by relaxing the asset-based part of the financial constraint. Among
unconstrained firms, those that do not get a procurement contract next period decrease their
capital stock back to their original level, and credit declines for them. Instead, those that
keep selling more to the government in the following years keep their higher capital stock
and, hence, their higher level of credit. The quantitative increase in credit predicted by the
model, however, is substantially larger than measured in the data: 24.5 versus 5.5 log points.
In part, this could be because in reality firms’ balance sheets are more complex than in our
model, and a fraction of new investment may be financed by a reduction of other assets (e.g.,
cash holdings) or increases in other liabilities (e.g., equity injections). That being said, the
cumulative effect of procurement on credit predicted by the model gets closer to the one in

the data as we look at a longer horizon.

5.3 The macroeconomy

Aggregating output across firms we get a two-sector representation of our economy, with
Y, = TFP,KyNy~* and Y, = TFP KN}, where K, and K, refer to aggregate capital used
by firms in the private and public sectors respecitvely (NN, and N, are similarly defined),
and TFP, and TFP, are weighted averages of firm-level productivities s and distortions
A (see Appendix G for details). We define GDP in units of the private sector good as
Y =Y, + PY,, which implies Y = TFPK*N!'-® where aggregate capital and labor are
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given by K = K, + K, and N = N, + N, and aggregate productivity is defined as TFP =
(%)a (%)l_a TFP,+P, (%)a (%)l_a TFP,. Column (1) of Table 3 reports all these objects

alongside a variety of other aggregate outcomes for our benchmark economy.

Productivity. We find significant differences in aggregate productivity across the two
sectors: TFP in the procurement sector is 34% higher than in the private sector (1.997
vs. 1.492). The difference in sectoral TFP can arise for two reasons: (a) selection of firms
into procurement based on s and (b) different misallocation of capital across firms in the
two sectors (see Appendix G for details). In our calibrated economy, the main factor is
the selection of more productive firms into procurement, which accounts for around 80% of
the higher productivity in the procurement sector. But there is also lower misallocation of
capital among firms in the public sector, with potential TFP gains of capital reallocation of
4.5% in the public sector, compared to the TFP gains of 9% in the private sector.

The selection of more productive firms into procurement is due to their ability to deliver
larger projects. In particular, the average s is around 40% higher among procurement
firms. The lower misallocation in the procurement sector arises because firms selling to the
government are ez-post less financially constrained (the average A\ for procurement firms is
11.5 percentage points lower than for non-procurment firms). This is because, despite these
firms facing a higher demand, they also have higher levels of net worth (the average log(a)

of procurement firms is 224 log points higher) and enjoy the financial advantage of ¢, > ¢,.

Relative prices. We next look at the relative price between the public and private sector

goods, which can be written as:

MRPK,\" TFP
_( R 9) p (17)

¢ \MRPK,/ TFP,

where TFP, and TFP,, are described above and MRPK, and MRPK, are the (weighted)
sectoral averages of marginal revenue products of capital in each sector, see Appendix G for
details. As in standard multi-sector models, the ratio of relative prices is inversely related to
sectoral TFPs. However, equation (17) shows that the relative price is also positively related
to the ratio of average marginal revenue products in each sector. That is, a suboptimal
allocation of capital across sectors generates a wedge that also affects the relative price.
Because firms active in procurement are on average less financially constrained, mg is
lower than mp by around 9%. Together with TFP, being 34% higher than TFP,, the
relative price of public goods is P,/P, = 0.722.
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Table 3. Counterfactuals

(1) (2) (3) (4) (5) (6) (7)
Bench. Small ¢p=¢, Low ¢, High ns Size Age
(levels) (changes) (changes) (changes) (changes) (changes) (changes)
Output
Y, 1.971 0.41 0.35 0.60 0.34 0.19 0.60
Y, 0.372 -9.55 -10.15 -10.12 -8.01 -5.84 -8.29
Real GDP 2.240 -0.79 -0.90 -0.69 -0.66 -0.53 -0.47
Capital and Labor
K, 2.977 1.16 1.16 1.53 0.86 0.50 1.80
K, 0.449 -4.29 -5.12 -5.30 -2.66 -0.75 -9.33
K,+K, 3.426 0.45 0.35 0.62 0.40 0.34 0.34
N, 0.880 0.06 0.05 0.07 0.04 0.04 0.08
Ny 0.120 -0.35 -0.31 -0.53 -0.30 -0.16 -0.52
Productivity
TFP, 1.492 -0.02 -0.06 0.04 0.03 -0.00 -0.06
TFP, 1.997 -8.01 -8.37 -8.14 -7.00 -5.50 -4.92
Real TFP 1.486 -0.94 -1.03 -0.88 -0.79 -0.66 -0.59
MRPK, 0.166 -0.75 -0.80 -0.92 -0.51 -0.31 -1.18
MRPK, 0.149 4.48 5.39 5.59 2.73 0.75 10.28
TFP, gain 0.090 0.19 0.78 -0.33 -0.32 0.04 0.67
TFP, gain 0.045 11.04 17.06 10.71 9.96 4.28 22.79
w 1.120 0.35 0.30 0.52 0.30 0.15 0.51
Procurement
P,/P, 0.722 10.56 11.28 11.25 8.71 6.20 9.03
Share proc. firms 0.127 0.00 0.00 0.00 0.00 0.13 0.00
P,Y,/GDP 0.120 0.00 0.00 0.00 0.00 0.00 0.00
Selection
A mean log(s) 0.399 -0.14 -0.14 -0.14 -0.12 -0.03 -0.08
A mean log(a) 2.244 -0.65 -0.66 -0.70 -0.58 -0.02 -0.93
A mean A -0.115 0.03 0.03 0.04 0.02 -0.02 0.07

Notes: Column (1) refers to the calibrated economy. Column (2) reports the % changes in selected variables resulting from
our main policy experiment (Section 6.1). Columns (3)-(5) report the changes resulting from the same policy experiment under
different scenarios (Section 6.2). Columns (6) and (7) report the changes resulting from the alternative policy experiments of
diminishing contract size (Section 6.3.1) and targeting younger firms (Section 6.3.2), respectively. w refers to the equilibrium
wage. The last 3 rows of columns (2)-(7) report the difference, not the relative change, as those variables are already in
log-differences (between procurement and non-procurement firms).
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6 Procurement Policy

Governments often use the level of public spending as a macroeconomic policy tool. However,
they can also use the composition of spending. In this section we address the question
of whether, by changing the allocation procedure of procurement contracts towards small
firms, the government can expand economic activity without incurring any extra expenditure.
Policies directing purchases explicitly towards smaller firms exist in many countries —like
the United States, Indonesia, Dominican Republic, or Peru— and are typically implemented
by reserving a portion of government contracts for small firms or by giving them preferential
treatment in the bidding process.

Promoting small firms’ participation in procurement is likely to increase the allocation of
contracts to financially constrained firms (as they tend to be smaller despite high productiv-
ity) but also to less efficient firms (which are small because of low productivity, not because
of lack of credit). Furthermore, our empirical evidence in Section 3 and the quantitative
results in Section 5.2 show that, while procurement contracts help financially constrained
firms save their way out of financial constraints, in the short run they generate a crowding-
out of private sector sales. Therefore, assessing the economic consequences of such a policy

reform requires a quantitative evaluation.

6.1 Main policy experiment: “buying small”

Our main policy experiment aims to increase the share of small firms becoming government
suppliers by directly facilitating their access to procurement. In particular, to implement our
“buy small” policy, we reduce the parameter 7; in the probability function Pr(d' =1 | b,d, s),
see equation (15). This reduces the relative gains of large investments b compared to small
ones, making it easier for small firms to compete.?* At the same time, we adjust Y, and keep
m, unchanged to ensure that in the new steady-state equilibrium the policy is “expenditure-
neutral” (P,Y; does not change) and that the number of government suppliers is the same.
Finally note that, to satisfy the equilibrium equation (F.1), p must also adjust because, in
addition to 7;, in the new steady-state equilibrium the policy function b(s,a,d) and the
equilibrium distribution I' also change.

To choose a value for n;, we target a 10 percentage-point increase in the share of govern-

ment suppliers that are small (defined as firms with up to 20 employees), which rises from

24In terms of the microfoundation in Appendix D, the change in 7; represents a change in the mapping
between the firm’s chosen application quality and the required investment to achieve it. This mapping can
be changed by the government by modifying the trade-offs between different aspects of a proposal or by
making it easier for firms to reach an acceptable level of quality.
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67% in the calibrated economy to 77%.2> We present the main results from this exercise in
column (2) of Table 3.

Aggregate output. First, we find that the reform increases output Y, in the private sec-
tor by 0.41%. As a reference, this output increase is 4.5% of the output gains that would
be generated by eliminating all the capital misallocation in the private sector. Therefore,
targeting small firms is not a particularly effective way to lessen the private sector misal-
location generated by financial frictions. At the same time, we find that the output in the
government sector, Yy, falls by 9.55%. The combination of the changes in Y, and Y} leads
to a reduction in GDP of 0.79% in real terms.?6 The opposite effects of the reform on Y,
and Y} are pervasive across our robustness excercises below, and show the main trade-off
associated to these type of reforms; namely, that by making procurement more accessible to
small firms the government may slightly improve productive allocation in the private sector

but it also worsens the provision of public goods.

The change in Y,. We decompose the change in private sector output as follows:

AY, ATFP, 1AK, 2AN,

N (19

" TFP, '3 K, 3N,
The 0.41% increase in Y}, is almost entirely explained by the 1.16% increase in capital K.
The amount of labor N, also increases, but by a much smaller amount (0.06%), while the
aggregate productivity TFP, barely changes (-0.02%).

We illustrate some of the mechanisms driving these results in Figure 8. Along the x-axis,
we classify firms with a fixed and relatively high productivity draw (s;) into deciles of the
distribution of net worth conditional on the given productivity shock. Panels (a) and (b)
plot the mean levels of pyy, and MRPK,, for each group in the baseline economy, which show

that firms with more net worth (a) sell more to the government (because they are more likely

25In the PLACSP data referred above in Section 5, the share of government suppliers with 20 or fewer
employees is 76%. This is not far from the 67% in the model. Note that the average firm size in the model
is given by the ratio of the measure of the representative household to the measure of firms, which are both
normalized to 1. Hence, we map the model labor units n to the empirically observed number of workers in
Spanish firms via the percentiles of the firm size distribution.

26To compute changes in GDP between the baseline and the counterfactual economies, we mimic national
accounting practices in constructing quantity indices and focus on the relative change implied by:

GDP! Y} + PgOYg1
GDP" Y+ Yy

(18)

where X! and X© refer to the variable’s value in the counterfactual and baseline economy, respectively, and
the relative price Py is kept fixed to its initial value. This change in GDP is a discrete time approximation to a
R . . Y2 Y} POY? Y} .
Divisia index. In particular, we can rewrite (18) as [885 - 1] = (GTPPO) x [Y—:o - 1] + ( a5E ) x [Y—ZO - 1]. This
is, effectively, a quantity index with weights equal to each sector’s GDP share in the benchmark economy.
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Figure 8. Understanding the effects of the procurement policy
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Notes: Panels (a) and (b) show the group-specific average levels of pyyy and MRPK, in the baseline economy for firms of the
same productivity (s4) classified into groups based on the deciles of the conditional net worth distribution among these firms.
Panels (c¢) and (d) plot the log differences of these groups’ mean pgyy, and kp levels between the “buy small” counterfactual
economy and the baseline economy.

to participate in procurement and they sell relatively more when doing so) and (b) are less
financially constrained. Panel (c) plots the log differences in the mean of p,y, between the
“buy small” and the baseline economies, which shows that firms with relatively lower net
worth increase their sales to the government compared to the benchmark economy (within
productivity sy, this is true for the bottom 70 percent of the wealth distribution). This is
the result of their higher access to procurement with the new policy. In the long run, this
increases their profits, helping them accumulate net worth and save their way out of financial
constraints, thereby increasing K.

This positive direct effect on capital accumulation, however, is partly offset by two un-
intended consequences of the reform. First, the long-run effect of net worth accumulation
is preceded by the short-run crowding-out effect of production y, for the private sector, as
illustrated by Panel (f) in Figure 7 above. Therefore, at any given point in time, there are
some firms with more capital k, than in the benchmark economy (those firms that got a
procurement contract some periods ago and had time to accumulate net worth) and some
other firms with less capital k, than in the benchmark economy (those firms that just got a
procurement contract and decreased their private sector activity). In particular, for shock
s4, Panel (d) in Figure 8 shows how the bottom 40% of firms with lower net worth operate
with lower private sector capital than in the benchmark economy.

The second unintended consequence is given by the reduction in the probability of ob-
taining a contract for the largest firms. One of the reasons why firms accumulate net worth
is the option value of obtaining a public procurement contract in the future. Obtaining a
contract represents a demand shock in response to which firms want to expand their capital
stock. This expectation increases the returns to net worth accumulation, see equation (14),

incentivizing net worth accumulation even among relatively large firms. The expected return
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to net worth accumulation diminishes when it is less likely to obtain a procurement contract,
inducing a decline in these firms’ accumulation of wealth in the counterfactual economy. This
can be seen in the fall of k, by the top decile of firms in Panel (d) of Figure 8.2

The previous discussion also helps in understanding the small effect of the reform on
TFP,. On the one hand, the fact that firms in wealth deciles 5 through 9 end up having
relatively higher levels of k, in the counterfactual economy (see panel (d) of Figure 8) in-
creases TFP,, since these firms are financially constrained (MRPK,, > 7+ §). On the other
hand, the crowding out effect experienced on impact by procurement firms operates precisely
at the time when the MRPK,, of these firms is the highest, which works to decrease TFP,
in the counterfactual economy. Our results show that the latter effect slightly dominates,

explaining the small negative effect on TFP,,.

The change in Y,. The change in the procurement sector output is given by:

AY, ATFPy 1AK, 2AN,
Y, TFP, 3 K, 3 N,

The 9.55% reduction in Yj is mainly driven by a reduction of aggregate productivity in the
public sector (-8.01%) but also by the reduction in capital (-4.29%). The reduction in TFP,
is explained by a worsening in the selection of firms into procurement. In particular, as a
result of the policy targeting smaller firms, procurement firms in this counterfactual economy
have a lower productivity s (14 log points less), lower net worth a (65 log points less), and a
larger dispersion in TFPR, than in the benchmark. As a result, new procurement firms are
relatively less productive and relatively more financially constrained (as reflected by larger
A). This leads to the decline in TFP, due to both lower s (lower first-best productivity)
and more misallocation. At the same time, because the new procurement firms have lower

productivity and net worth, they also use less capital K, and slightly less labor V.

A reduction in the efficiency of public goods provision. Given that the policy exer-
cise is “expenditure neutral” (P,Y; constant) the fall in Y, happens because of the increase
in the equilibrium average price P, that the government needs to pay for procurement. As
explained in Section 5.3, the relative price of the public good depends on the sectoral wedge
times the inverse of relative sectoral TFPs, see equation (17). The first thing to note is that
the ratio TFP,/TFP, decreases substantially in the counterfactual economy as discussed

above. Moreover, because the counterfactual procurement system also selects firms that

2TA third unintended consequence of the “buy small” policy is the result of general equilibrium effects.
Since the policy has an overall expansionary effect on the production of constrained firms, their demand for
labor increases, resulting in a higher equilibrium wage w and hence a smaller size for unconstrained firms.
This is reminiscent of the general equilibrium effects of microfinance policies operating through interest rates
emphasized by Buera et al. (2021).
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have relatively lower net worth a, and are thus more financially constrained, all else equal,
it leads to an increase in the relative sectoral wedge, as captured by MRPK,/MRPK,. Both
of these forces raise P;. This is an important result that highlights a key tradeoff for the

government: targeting smaller firms may increase output in the private sector, but it also
implies that the government ends up buying from firms that are more financially constrained

and fundamentally less productive, which increases the cost of public procurement.

6.2 Robustness: “buying small” in alternative economies

We implement the same policy reform in economies that are different from our baseline econ-
omy along various dimensions. The goal is to highlight how the same policy may have differ-
ent quantitative implications depending on the characteristics of the economic environment.
In each case, we solve for the steady-state equilibrium in the new “reference” economy, ad-
justing Y, and keeping m, constant so that the importance of the public procurement sector,
measured by the share of procurement expenditures in GDP and the fraction of procurement
firms, remains unchanged compared to the baseline calibration. This also requires adjusting
p such that the equilibrium equation (F.1) holds. Next, we repeat our “buy small” policy
experiment by lowering n; by whatever is needed so that the share of procurement suppliers
with < 20 workers increases by 10 percentage points relative to the corresponding reference

economy, also again adjusting p and Y} exactly as explained at the beginning of Section 6.1.

6.2.1 Symmetry of earnings-based constraints (¢, = ¢,)

Our firm-level panel regressions show that leverage increases with firm earnings, and more
so when earnings come from the public sector (see Table 2). Through the lens of our model,
this evidence implies that earnings from the public sector can be pledged to obtain credit
to a larger extent than earnings from the private sector (¢, > ¢,). In this section we assess
the quantitative role played by this asymmetry. To do so, we analyze the macroeconomic
effects of the policy reform in a world where ¢, = ¢,. In particular, we decrease ¢, such that
¢4 = ¢p = 0.52 (the value of ¢, in our baseline) and run our “buy small” policy counterfactual.

Column (3) in Table 3 reports the results. We find that the “buy small” policy leads to
relatively worse macroeconomic outcomes when government contracts are equally pledgeable
as sales to the private sector, with a larger loss of GDP under this scenario: 0.90% versus
0.79%. First, output in the private sector Y, would increase less (0.35% instead of 0.41%)
than in the exercise with the benchmark economy. This result is mostly driven by a larger
reduction in TFP, under this scenario (0.06% fall versus 0.02%). The reason for the larger

drop in TFP, is that, when allocating procurement to more financially constrained firms,
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the short-run crowding out of private sector production is stronger with ¢, = ¢,, as there
is no extra financing through public earnings to alleviate the problem of scarce collateral
(see Proposition 11 in Appendix E). Second, there is a larger drop in output in the public
sector Y, (10.15% drop instead of 9.55%) mostly driven by a larger reduction in the TFP,.
This happens because, with the lower ¢,4, financial tensions are larger among procurement
firms and the “buy small” policy brings into procurement firms with lower collateral, who
suffer the lower ¢, relatively more. As a result, after the reform, procurement firms are more
financially constrained than with the benchmark ¢,, inducing larger efficiency losses in the

procurement sector.

6.2.2 Stronger financial frictions (¢, - 0)

The motivation for the “buy small” policies is the fact that, in a context of financial frictions,
reallocating procurement expenditure towards more financially constrained firms may alle-
viate the negative effects of those frictions. So, in principle, the impact of our “buy small”
policy could be larger in an economy where firms are more financially constrained. To ex-
plore this, we implement our “buy small” policy in a scenario where firms cannot borrow
against their revenues in the private sector, i.e., ¢, = 0.

We report the results in Column (4) of Table 3. Our main finding is that the fall in GDP
would be smaller than in the baseline exercise, 0.69% as compared to 0.79%. This result is
explained by a larger increase in K, (1.53% versus 1.16%), which leads to a larger increase
in Y, (0.60% versus 0.41%), and despite the larger decline in the efficiency of the provision
of the public good, which leads to a higher fall in Y, (10.12% vs 9.55%). The larger increase
in K, is consistent with the idea that targeting procurement contracts to small firms helps
those firms grow toward optimal size and that the policy is more effective whenever financial
frictions are more binding. In contrast, the larger inefficiency in the provision of public
good (whose price increases by 11.25% as compared to 10.56% in the benchmark exercise)
comes from a worse selection of firms into procurement, as the lack of credit excludes some
productive firms that cannot finance either the project investments or the actual production

in case of getting a project.

6.2.3 Better screening of firm productivity (higher 73)

As shown above, an unintended consequence of the “buy small” policy is the fact that gov-
ernments may end up buying from relatively unproductive firms, hence suffering an increase
in the overall cost of procurement. The parameter 73 in the probability function captures

the government’s ability to select procurement firms based on their productivity s. We next
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implement the same “buy small’ policy as before, but in an economy where the government
has a higher ability to screen firm-level productivity, and we do so by considering n3 = 0.5
(versus 73 = 0.0 in our baseline calibration).

We report the results in Column (5) of Table 3. We find that the negative effects of
introducing our “buy small” policy would be smaller, with a reduction in GDP of about
0.66% instead of 0.79% in the benchmark. The main reason for the smaller reduction in
GDP is the notably lower reduction in Y,. In particular, TFP, falls by 7% as compared
to the 8% decline in the benchmark exercise. The reason is that when the procurement
allocation system puts more emphasis on firms’ fundamental productivity, the “buy small”
policy generates a weaker selection of low productivity firms into procurement (the average

productivity of procurement firms falls by 12 log points instead of 14).

6.3 Alternative policy experiments

Our “buy small” policy experiment is only one possible way for governments to promote the

participation of small firms in procurement. Next, we explore two other possibilities.

6.3.1 Smaller contracts

One alternative policy would be to decrease the size of procurement contracts by splitting
big contracts into smaller ones, which is often mentioned in the European Commission’s
agenda for public procurement regulation. This may induce smaller firms to self-select into
procurement, as contract size better fits their production capacity.

Motivated by this, our second policy experiment consists of reducing the average size of
contracts (P,Y,/m,) while keeping the same level of public expenditure P,Y;. To implement
this policy, we need to increase m, and adjust Y, until we obtain a 10 percentage point
increase in the share of government suppliers that are small, as we did in the main policy
exercise of Section 6.1. As always, we need to adjust p for the equilibrium equation (F.1) to
hold. This results in an increase in the share of firms selling to the government from 12.7%
to around 26% and a decline in average contract size of around 1/2.2

We report our results in Column (6) in Table 3. We find that contract size reduction
leads to a smaller loss of GDP than the “buy small” policy, a 0.53% drop versus 0.79%. This
is explained by a smaller reduction in the provision of the public good (Y} drops by 5.85%
instead of 9.55%) and despite the weaker increase in private sector output (Y, increases by
0.19% instead of 0.41%).

28The European Commission is not explicit about by how much governments should decrease the size of
the contracts: “[...] Such division could be done on a quantitative basis, making the size of the individual
contracts better correspond to the capacity of SMEs [...].” (see the Public Sector Directive 2014/24/EU.)
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A key aspect of this policy is that it shifts procurement toward very small firms less
than the “buy small” policy does. In our baseline economy, around 44% of government
suppliers are “micro firms” (defined as firms with < 10 employees). This number increases to
around 53% when reducing contract sizes and up to 58% in the “buy small” policy exercise.
This is consequential. On the one hand, because the most constrained firms tend to be
the smallest, the “buy small” policy generates larger gains in K, and Y, than the policy of
reducing contract size. On the other hand, the reduction in contract size does not worsen
firm selection into procurement (along both s and a) as much as in the “buy small” policy
counterfactual (see last rows of column (6) in Table 3), which means that the efficiency cost
in the production of public goods resulting from the reduction in contract sizes is lower than
with the “buy small” policy (both mg and TFP, decrease significantly less than under
the “buy small” counterfactual: 0.75 versus 4.48% in the case of the former and 8 versus
5.5% in the case of the latter).

6.3.2 Targeting young firms

As a final experiment, we consider the possibility that the government targets younger firms.
The interest of this experiment is that, by targeting the pool of young instead of small firms,
the policy may better reach highly productive, financially constrained firms.

To implement this policy, we need to add age to the state space of the dynamic optimiza-
tion problem of entrepreneurs in Section 4.3.3. We do so by considering stochastic aging
with two categories, young and old. Firms are born young, and we choose the constant
probability of aging to be 0.2 such that the average duration of the young age is 5 years.
The role of age in the model will only be to increase the probability of procurement, so in
the benchmark economy, nothing changes by adding age. Next, in the policy counterfactual,
we add to the probability function (15) a term n4 raised to the power of 1 for young firms
and zero otherwise. We choose 1, > 1 such that the share of government suppliers that are
small increases by 10 percentage points as in the previous policy exercises.

Overall, we find that this policy would be better than targeting small firms or reducing
the size of contracts, see Column (7) in Table 3: targeting younger firms generates a GDP
decline of 0.47%, which is lower than the 0.79% and 0.53% GDP declines in the two size-
dependent policy exercises.

Looking at the different components of GDP, we see that private sector output Y, in-
creases more than in the two size-dependent policies (0.60% as compared to 0.41% and 0.19%
respectively). This is mainly driven by the increase in K, which happens as a result of better
reaching the population of interest: more productive and more constrained firms. This also
helps generate a smaller decline in TFP, (4.92% loss as compared to the 8.01% and 5.50%
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losses in the size-dependent policies) but a larger increase in mg (10.28% increase as
compared to the 4.48% and 0.75% increases in the size dependent policies). Overall, and as
a result of these changes, the relative price of the public good increases less than in the “buy
small” policy (9.03% vs 10.56%) but more than in the policy reducing contract sizes (9.03%
vs 6.20%), which means that the final effect on public sector output Y} is better than in the
“buy small” policy (8.29% loss vs 9.55% loss) but worse than in the policy reducing contract
size (8.29% loss vs 5.84% loss).

7 Conclusion

This paper quantifies the macroeconomic impact of changes in the public procurement allo-
cation system. We find that while financially constrained firms benefit in the medium run
—using additional procurement earnings to boost internal savings— there are also signifi-
cant unintended negative effects that lead to overall output losses. Specifically, allocating
contracts to small firms results in a short-run decline in production by financially constrained
firms, reduced wealth accumulation among large firms, and poorer supplier selection by the
government. The overall macroeconomic impact of such policies critically depends on the
nature and severity of financial frictions, as well as the specific design of the reform.

Our study contributes to a broader, and still underdeveloped, research agenda on the
macroeconomic effects of government procurement. We focus here on the long-run conse-
quences of expenditure-neutral changes in procurement allocation, leaving short-run dynam-
ics and implications for fiscal policy effectiveness for future work. Advancing this agenda

promises important insights for policymaking.
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A Data details

This section provides details on the main and complementary datasets used in the paper.

A.1 Main datasets

The main datasets we use are the following:

1. Public procurement data scraped from the Agencia FEstatal Boletin Oficial
del Estado(BOE). Time coverage: 2000-2013. Relevant variables used (at the annual

frequency):

According to Spanish law, all procurement contracts above a certain threshold awarded by
public institutions must be published in official bulletins.?? If the contract is awarded by
the central government, the information on this contract must be published in the Agencia
FEstatal Boletin Oficial del Estado (BOE), which is the official bulletin of the central govern-
ment of Spain. In contrast, if the entity that awards the contract is a regional government
or a municipality, the information about this contract can alternatively be published at their
respective regional or local bulletin. We construct a novel dataset on Spanish public pro-
curement contracts by scraping the BOE website over the 2000-2013 period. Each contract
provides information on the type of contract (kind of good or service provided), the awarding
institution, the type of procedure used to allocate the contract, and the firm(s) that won the
contract. In total, we scraped more than 150,000 projects over 2000-2013, which we assign
to the month that the project was awarded. Of these, 130,633 projects have a value assigned
to them that we were able to recover. The sum of all these projects totals around 220 billion
euros. On average, our micro data account for around 13% of total public procurement as
measured in National Accounts. Despite the level differences, our micro data are able to
capture the overall evolution of public procurement over time, which increased from 9.9 to
13.8 percent between 2000 and 2009 and decreased from 13.8 to 10.0 percent between 2010
and 2013; see Figure A.1.

29The thresholds above which the contract must be advertised in official bulletins depend on the type of
contract. In the case of supplies and services, for example, the threshold is 60,000 euros.
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Figure A.1. Evolution of Public Procurement in Spain, 2000-13
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Notes: This figure shows the evolution of public procurement in Spain over 2000-13 (in millions of Euros). The blue line (“Micro
data”, left y-axis) is computed by aggregating the individual projects scraped from the BOE, https://www.boe.es/. The black
line (“National accounts”, right y-axis) is measured from Spanish national accounts. To calculate government procurement
in national accounts, we follow the OECD definition of government procurement and compute it as government intermediate
consumption + government gross fized capital formation + social transfers in kind.

2. Firms’ balance sheet and income statement data from the Bank of Spain.

Time coverage: 2000-2013. Relevant variables used (at the annual frequency):

(a) Firm’s total sales.
(b) Firm’s value added.

(c) Firm’s fixed assets.

e

)
)
)
(d) Firm’s number of employees.
) Firm’s age.

)

(
(f) Firm’s sector of activity (4-digit NACE Rev. 2 code).

We use the balance sheets and income statements of the quasi-universe of Spanish companies
between 2000 and 2013, a dataset that is maintained by the Banco de Espana and taken from
the Spanish Commercial Registry. For each firm and year, this dataset includes information
on the firm’s name, fiscal identifier, sector of activity (4-digit NACE Rev. 2 code), age, net
operating revenue, material expenditures, number of employees, labor expenditures, total
fixed assets, and total assets. The final sample covers around 85-90% of non-financial firms
for all size categories in terms of both turnover and number of employees. See Almunia et

al. (2018) for a detailed description of this dataset and its coverage.

3. Credit registry from the Bank of Spain. Time coverage: 2000-2013. Relevant

variables used (at the annual frequency):
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Table A.1. Descriptive evidence from the final merged dataset, year 2006

mean 25th pctile 50th pctile 75th pctile
Proc NoProc Proc NoProc Proc NoProc Proc NoProc

Age 20.41 10.96  12.00 5.00 17.00 10.00  24.00 15.00
Employment 73.51 12.76  16.00 3.00 45.00 6.00 154.00 12.00
Sales 8.96 1.20  1.15 0.10  4.22 0.28 16.89 0.86
Procurement /Sales 0.32 0.00 0.03 0.00 0.10 0.00 0.28 0.00
Fixed Assets 3.80 0.86  0.21 0.04 082 0.14 3.56 0.50
Credit 2.52 0.57  0.12 0.03  0.49 0.09 2.23 0.30
Coll. Credit (share)  0.15 0.29  0.00 0.00  0.00 0.00 0.15 0.74

Notes: This table presents summary statistics from our merged dataset for the year 2006, separately for firms with at least one
procurement contract (n = 2,413) vs. the rest of the firms (n = 406,259). The variable Employment measures the number of
full-time workers employed by the firm; the variable Sales is just firm’s revenue measured in millions of euro; Procurement/Sales
measures the value of all the procurement projects awarded to a firm in a given year divided by total revenue in that year.
Assets measures the value of fixed assets; Credit measures the value of all firm’s outstanding loans in millions of euro; Coll.
Credit (share) is the share of Credit collateralized against firm’s assets; Def. Credit (share) is the share of defaulted credit over
total Credit; age measures the age of the firm. We winsorize the 1% tails of all variables.

(a) Firm’s outstanding total commercial and industrial (C&I) loans.

(b) Firm’s outstanding commercial and industrial (C€I) loans collateralized by hard

assets.

(c¢) Firm’s outstanding commercial and industrial (C€I) loans not collateralized by

hard assets.

(d) Firm’s loan applications.

The Central de Informacion de Riesgos (CIR) is maintained by the Banco de Espana in its
role as primary banking supervisory agency, and contains detailed monthly information on
all outstanding loans over 6,000 euros to non-financial firms granted by all banks operating
in Spain since 1984. Given the low reporting threshold, virtually all firms with outstanding
bank debt appear in the CIR. There are three main types of loans classified by “class”:
commercial and industrial loans (CEI), trade finance, and leasing. Throughout our paper,
we only consider the first, and hence abstract from any change in firms’ overall credit coming
from changes in trade credit. We believe that considering commercial and industrial loans
(C&I) only is appropriate for two reasons. First, they account for more than 90% of the
overall loan value in Spain. And second, we can decompose them into the two types of
borrowing we have in our model. In particular, for each loan within that category, we have
information on whether the loan is collateralized by hard assets (e.g., real state, deposits) or

“non-collateral

not. We classify the former ones as “collateral credit” and the latter ones as
credit”. Ivashina et al. (2022) provide more details on the different loan types and their

characteristics.
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Loan applications. Besides the information on outstanding loans, we also have informa-
tion about loan applications at the firm-bank level. The construction of this dataset is as
follows. Spanish banks can request information about a firm whenever this firm “seriously”
approaches them to obtain credit.?® Because banks already have information about the
firms with which they have a credit relationship, banks only request information on firms
that have never received a loan from them or that ended the credit relationship before the
current request. By matching the loan applications with the information on outstanding

loans from CIR, we can infer whether the loan was granted or not.

Banks versus Cajas. Public savings banks (cajas) represented a large share of overall
credit in Spain over our sample period, especially before the 2008-09 Spanish banking cri-
sis. However, as discussed in Santos (2017), cajas operated under a different institutional
framework than “regular” commercial banks, and were often controlled by local politicians.
Delgado et al. (2007)) explain the main features of the Spanish banking system, focusing on

the differences in behavior of commercial banks and public savings banks.

A.2 Additional datasets

We also use a number of additional datasets throughout the paper:

4. Small sample of projects with information on bidders. The BOE website does
not provide the identity of the firms that competed for the project but did not win. This
is a limitation of our dataset because it does not allow us to construct a well-defined
control group. To overcome this limitation, we construct a sample of procurement
projects for which we have detailed information about the awarding process. Although
we did not find any government agency that provided information about the award-
ing process during our main sample period (2000-2013), we could identify around 50
agencies that started providing detailed information about their projects starting in
2013. Putting all these agencies together, we were able to uncover the identity of the
firms competing for the same projects as well as their final rankings for around 1,000
contracts over the 2013-2016 period. We were able to scrape information on the specific

bidders’ score in the auction for around half of the contests.

5. Firms’ credit scores. This is information is based on internal credit assessments
of private Spanish non-financial corporations conducted by Bank of Spain. These as-

sessments estimate the probability of default using the most recent available financial

30The Law stipulates that a bank can not request information about the firm without its consent, which
indicates the seriousness of the approach
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statements and assign each firm a score accordingly. The main purpose of these assess-
ments is to provide Spanish banks with information about firms’ financial reliability.
Gavia et al. (2020) provide a detailed description of the so-called Banco de Espana

in-house credit assessment system.

6. Universe of procurement contracts in Spain. Time coverage: 2018-2022. To
have a comprehensive estimate of the actual number of firms active in procurement,
we make use of a recently available dataset provided by the Spanish Government,
Plataforma de Contratacion del Sector Piblico (PLACSP), where all types of public
agencies in Spain are required to upload their procurement activity. Although some
information is available since 2013, compliance was only strong starting in March 2018,
when introducing information on all contracts became compulsory by law.3! We use
information for the years 2018, 2019, 2021, and 2022, when the coverage is already
high and firms’ participation not directly affected by COVID.

B Heterogeneous effects of credit growth

We investigate the heterogeneous effects of procurement on firms’ credit growth. Before
looking at the data, we first shed light on this relationship using our model’s calibrated
version. In panel (a) of Figure B.1, we show how the Lagrange multiplier associated with
the financial constraint, A(s, a,d), changes across firms with different levels of net-worth, a.3?
We show this relationship for firms with procurement, i.e., d = 1, and without procurement,
i.e., d = 0. As discussed in Section 4.3.2 of the main text, higher net-worth (a) firms are
less constrained, and, conditional on a, procurement firms (d = 1) are more likely to be
constrained because of their higher demand. The dashed lines divide the graph into three
regions. The region to the left is one in which firms, with and without procurement, are
financially constrained. In the middle region, only firms with procurement are constrained.
In the region to the right, all firms are unconstrained.

In panel (b), we show the change in credit on impact (h = 0), of a firm becoming active
in procurement (d = 0 - d = 1), as a function of net worth «, i.e., the inverse of financial
constraints all else equal. The main takeaway from this graph is that the model predicts a
non-monotonic relationship between firms’ financial constraints and the effect of procurement
on credit. When the financial constraint is binding both before and after the procurement

shock (left region), the model predicts that less financially constrained firms (higher a and

3n particular, that law (“Ley 9/2017, de 8 de noviembre, de Contratos del Sector Piiblico”) was aimed
to adopt the European Parliament directives 2014/23/UE and 2014/24/UE.

32We produce this graph fixing the level of firms’ productivity at the middle point in our productivity
grid, i.e., s3. For other levels of s, the graph would simply be an identical, scaled, version of Figure B.1.
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Figure B.1. Heterogeneous effects of credit (calibrated model)
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Notes: Panel (a) shows the Lagrangian multiplier associated to the financial constraint, A, for firms with different levels of
net-worth in our model, both for firms with and without procurement (d = 0 and d = 1). The dotted lines organize the graph
in three regions. In Panel (b) the effect on impact, i.e., h = 0, for different levels of firms’ financial constraints as proxied by a
(and implicitly given by ).

hence lower \) exhibit a smaller increase in credit when becoming active in procurement.
However, the impact for firms in the other two groups (when transitioning from unconstrained
to constrained or remaining unconstrained) increases with net worth. As a result, the model
exhibits the u-shaped relationship between net credit growth and net worth.

In Section 5.2 we discuss the intuition for why unconstrained firms exhibit a larger in-
crease in credit due to the procurement shock. The idea is that these firms, precisely because
they are unconstrained, can expand freely by increasing credit. On the contrary, even if pro-
curement allows them to borrow more, constrained firms remain constrained, limiting the
amount of credit they can raise after the demand shock implied by procurement.

We next look at the heterogeneous effects of procurement on firms’ credit in the data.
Similarly to Section 3.1 in the main text, we show the impact effect, i.e., h = 0 (as well as
its 10% confidence intervals), of public procurement on firms’ credit for different percentiles
of the distribution of assets (panel a), leverage (panel b), and age (panel ¢). See Figure B.2.
As in the model, the relationship between proxies for firms’ financial constraints and the
change in credit is non-monotonic. With fixed assets and leverage as proxies, the empirical

evidence is reasonably consistent with the u-shaped relationship predicted by the model.

C Additional empirical evidence

This Appendix provides additional evidence to support our baseline results that measure

the impact of a firm obtaining a procurement contract on its credit growth. To simplify the
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Figure B.2. Heterogeneous effects of procurement on credit (data)
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Notes: This figure shows the effect on impact, i.e., h = 0 (as well as its 10% confidence intervals), of public procurement on
firms’ credit for different percentiles of the distribution of assets (panel a), leverage (panel b), and age (panel c¢). Standard
errors clustered at the firm level.

analysis and given that the largest impact that we find in our local projection regressions is

in the initial period, we focus on static regressions of the following form:
Alogly = a; + ag + [1PROC;; + Balogli_1 + €44, (C.1)

where ¢ may represent a year or a year-quarter depending on the frequency of the data we
use. As such, the dependent variable Alogl; is either the annual or annualized quarterly
growth of credit (loans) of firm i between ¢ — 1 and t defined as Alogl; = logly —logli1.
The regressor PROC;; is a dummy variable that takes value one if the firm obtained a
procurement contract in £. We include the firm’s lagged credit at £ — 1 to control for the fact
that firms with large outstanding loan volumes may mechanically have less room for credit
growth than firms with smaller outstanding loan levels.?3 The baseline annual regressions
control for firm-level and sectorxtime fixed effects, but given the different datasets that we
exploit, we will be able to control for additional fixed effects, such as firmxtime fixed effects

when using quarterly data, additional control variables, as well as moving beyond simple
OLS as described below.

C.1 Effects on impact using bidders information

We use the sample of procurement projects where we have information on all bidders as
well as the final ranking. We were able to scrape this information for around half of these
contests. Doing so allows us to run regressions analogous to equation (C.1), except that
we can identify the association between a firm’s ranking in a given auction and its ensuing

credit growth. To be more precise, we run two regressions similar to specification equation

33The estimation results without lagged credit are similar and are available upon request.
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Figure C.1. Distribution of differences in 15t and 2" place procurement contest scores
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Notes: This figure plots the distributions of the difference in scores of 15¢ and 2" place firms in procurement

contests. Scores are out of a possible 100. Panel (a) presents the difference between 1 and 2"¢ place, while
panel (b) plots the percentage difference of scores between 15¢ and 2°¢ place.

(C.1) at the auction level.

Figure C.1 panel (a) presents a histogram of the difference in scores for winning and
runner-up firms in these contests. The distribution is skewed with a few outliers with large
score differentials, but otherwise a large fraction of the sample has score differentials less
than 10 out of 100 points, with the majority of these observations with a score differential of
5 points or less. Panel (b) next shows the distribution of the percentage change differential
between winners and runner-ups, where we normalize the absolute difference in score by
that of the 2 place firm. The distribution is quite dispersed, but with roughly twenty five
percent of the contests decided by a percentage difference less than or equal to 3%.

Table C.1 presents credit growth regressions for a variety of sub-samples based on pro-
curement contest characteristics, where we only report the coefficient on the procurement
dummy for regressions using total credit (A), non-collateralized credit (B), and collateralized
credit (C). The only difference in specifications is how we constrain the sample as we keep
the set of fixed effects as stringent as possible across all regressions as well as including the
lagged value of log credit (not reported).

Column (1) presents estimates from our baseline specification that includes the whole
sample of firms with quarterly data. We then present regressions including all firms with
information on auctions in column (2). We then zoom into characteristics of the sample based
on the placement and scores in the procurement contest, as well as whether the auction was
close or not. Column (3) next runs regressions including only winners and runners-ups in
the sample. The number of observations does not drop dramatically relative to sample

(2) given that most of the contests for which we have bidder information only include two
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Table C.1. Quarterly credit growth regressions: whole sample and auctions

(1) (2) (3) (4) (5)
(A) Total credit 0.055%%%  0.073%%%  0.073%F%  0.115%F  (0.124*
(0.004)  (0.028)  (0.028)  (0.042)  (0.059)
Observations 700,780 8,310 6,264 6,555 715
R-squared 0.786 0.360 0.335 0.389 0.292

(B) Non-collateralized credit 0.070***  0.080**  0.081***  0.120** 0.127**
(0.005)  (0.031)  (0.031)  (0.047)  (0.052)

Observations 557,873 8,110 6,128 6,357 678
R-squared 0.764 0.368 0.350 0.395 0.348
(C) Collateralized credit 0.001 -0.011 -0.012 0.026 0.195
(0.006) (0.029) (0.028) (0.021) (0.139)
Observations 224,011 2,690 2,037 2,321 260
R-squared 0.791 0.357 0.367 0.358 0.315
Firm-Year FE Yes Yes Yes Yes Yes
Sector-Quarter FE Yes No No No No
Year-Quarter FE No Yes Yes Yes Yes
Auction FE No Yes Yes Yes Yes
Sample All Auction  1%* & 2°4  Scores 18t & 2nd
Close auction No No No No Yes (< 3%)

Notes: This table presents firm-level regression estimates using quarterly data for all firms as well as a
sub-sample of observations with information on the procurement auctions. Columns (1)-(5) present the
estimated coefficient on the procurement dummy. Column (1) presents baseline results using quarterly data
for all possible firms in the dataset. Column (2) includes a subset of all firms with auction information,
column (3) includes only 15 and 2"¢ place firms, column (4) includes all firms with contests reporting scores,
and column (5) includes only 1% and 2°¢ place firms in “close” contests, where the percentage difference
in scores is less than 3%. Standard errors are double clustered at the firm and sectorxyear levels, with ***
significant at the 1% level, ** at the 5% level, and * at the 10% level.

bidder firms. Still, it is reassuring that the coefficient on the procurement dummy does
not differ substantially from the baseline sample’s. Column (4) constrains the samples to
all bidder firms that are in procurement contests with recorded scores for all participants.
This constraint reduces the sample by roughly one quarter, but the procurement dummy
coefficient is relatively similar to the baseline for all types of loans. Finally, column (5)
considers “close” auction outcomes, defined as those located in the first quartile of the score
percent differential, which implies a percentage difference in the scores between the first
and second place firms of at most 3%. Looking at column (5), we see that the estimated
procurement coefficient is approximately the same magnitude as our baseline estimates and

is statistically significant, both for the all-loans and collateralized-loans regressions.
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Pre-trends for winners vs. the rest. We also check to see if the evolution of credit
growth differs for winners of procurement contracts relative to the rest of the sample. Graph-
ically, the right panel in Figure C.2 shows the average growth of credit without collateral of
firms that win a procurement project in quarter 0 before and after winning the project, and
compares it to the rest of firms. Again, there is a similar evolution of credit growth before

procurement (parallel trends) and a clear (and persistent) divergence after that.

Figure C.2. Credit Growth: bidders sample
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Notes: These graphs plot the evolution of the average change in credit for winning vs. non-winning firms, before and after
the quarter in which the auction takes place (Quarter=0). The left panel is for all credit. The right panel is for non-collateral
credit only.

C.2 Effects on impact using credit ratings data

We next turn to using information on firm credit scores and consider the possibility that
a firm’s credit quality may impact their procurement status. To that end, we use internal
internal credit assessments of private Spanish non-financial corporations calculated by the
Bank of Spain. These assessments estimate the probability of default using the most recent
available financial statements and assign each firm a score accordingly. One of the main
purposes of these assessments is to provide Spanish banks with information about firms’
financial reliability. We merged these credit assessments with our main dataset.

After merging this information with our main dataset, we first examine the distribution
of procurement winners conditional on credit ratings in Figure C.3. The blue bars plot the
fraction of firms with a given rating, which ranges from 1 to 12, with 12 being the best
credit rating, across all firms that have at least one contract of procurement over the sample
period. Note that a firm’s rating can change over time. The red circles then plot the share of
procurement contracts won by firms in a given credit rating bin over the sample period. We
would expect red circles to fall exactly at the top of the blue bars if procurements were won
uniformly across firms regardless of their credit score. Instead, if we think that firms that
have lower credit ratings, thus a lower chance of being able to borrow from a bank (ignoring

the potential lending rate that might price the additional risk), are the ones that make more
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Figure C.3. Distribution of procurement contracts and credit ratings
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Notes: This figure presents the distribution of credit ratings over all firms in the sample (the blue bars), along with the share
of procurements that firms with a given credit rating receive over the whole sample period (‘Share of proc,” pink dots).

of an effort to win a procurement contract, we would expect to see the red circles above
the blue bars for lower credit rating bins. Figure C.3 actually shows the opposite, where it
is the higher rated firms that have a greater proportion of procurement contracts over the
sample period. In this respect, the potential for a selection problem seems to be work in the
opposite direction to be a concern, at least based on credit ratings.

We explore the impact of taking ratings into account by comparing subsets of firms based
on their credit ratings. Given sample-size considerations for the regressions, we divide the
sample based on four groups of rating: 1-3 (Group 1), 4-6 (Group 2), 7-9 (Group 3), and
10-12 (Group 4). Therefore, we would be evaluating the impact of procurement on firms
with very low credit ratings in the first group of ratings 1-3, for example. Further, to avoid
potential endogeneity issues, we use lagged credit growth dummy regressions for our analysis
— both to construct groups for sub-sample analysis and when using as controls. Table C.2
presents the regression for total credit growth based on the four sub-samples, including both
firm and sectorxyear fixed effects. The coefficient on the procurement dummy is positive for
all groups and significant for Groups 1 through 3. Significance disappears for the last group of
highest rated firms, though it should be noted that this sub-sample has the smallest number
of observations. It is interesting to note that the size of the coefficient on the procurement
dummy falls monotonically as credit ratings increase. Therefore, obtaining a procurement

contract increases the credit growth of high-risk firms relative to low-risk firms, but there
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Table C.2. Credit growth regressions for sub-sample of firms based on lagged credit
ratings

(1) (2) (3) (4)

Group1l Group2  Group3  Group 4

Procurement; 0.0418**  0.0470*** 0.0554***  (0.0207
(0.0190)  (0.00995)  (0.0168) (0.0356)
Log(Credit;—1)  -0.344***  -0.367*F*  -0.387*** _(.428***
(0.0255)  (0.0236) (0.0280) (0.0287)

Observations 9,297 20,555 20,978 7,038
R-squared 0.610 0.537 0.508 0.554
Firm FE Yes Yes Yes Yes
SectorxYear FE Yes Yes Yes Yes

Notes: This table presents firm-level regression estimates splitting observations based on lagged firm credit ratings in a given
year, with Group 1 representing the bottom quartile of ratings, Group 2 is the 25th-50th quantile, Group 3 is the 50th-75th
quantile, and Group 4 is the top quartile of ratings. Standard errors are double clustered at the firm and year levels, with ***
significant at the 1% level, ** at the 5% level, and * at the 10% level.

remains a procurement effect for higher-rated firms.

C.3 Propensity score matching, ex-ante credit growth analysis, and generalized

causal forests

Our next set of regressions analyze for potential selection effects, whereby firms with low
access to credit may have an incentive to select into procurement. We follow three approaches
to analyze this issue. The first models the procurement treatment, while the second approach
conditions on firms’ ex ante credit growth to analyze potential heterogeneous treatment
effects. Finally, we combine the two approaches.

Our first approach to handle the procurement selection issue is to follow a version of the
empirical setup suggested by Hebous and Zimmermann (2021), who estimate a propensity
score matching (PSM) model to allow the possibility of selection in the procurement contract.
Similarly to our work, their procurement measure is based on the realization of a contract
winner with no quasi-experimental design to exploit, so their methodology is a “second-
best” approach to measure the impact of winning the contract for a set of procurement and
non-procurement firms that are similar based on observables. We estimate PSM regressions
guided by the predictions of our theoretical model as well as controlling for other possible
firm level variable. Specifically our empirical setup conditions on the following firm-level
lagged variables in predicting credit growth: procurement participation, log credit, log assets,

growth of sales to the private sector, leverage, log age, and credit rating dummies. We report
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these results below as “Model 3”7 in Table C.4 and describe the results there.

Our second approach that model firms’ ex ante growth relies on two sets of analysis.
The first set of results is obtained by following work such as Bursztyn et al. (2019),3* who
perform regression analysis in sub-samples that are constructed based on predicting ex ante
outcome variables — in our case, we predict firm-level credit growth based on the set of lagged
variables described in the previous paragraphs along with a set of fixed effects. Table C.3
presents the results. Column 1 reports our “baseline regression,” including as explanatory
variables the procurement dummy and the rest of the covariates. Column (2) reports the
results from running the same regression but using single contract firms only. Columns (3)
and (4) show the results from running the regression splitting the sample between firms
above and below the average ex-ante predicted credit growth. For completeness, column (5)
shows the results of the “first stage,” which we use to predict ex-ante credit growth. The
main takeaway is that the procurement effect remains positive and significant when running
the regression separately for high and low ex-ante credit growth firms.

We also estimate several versions of a causal forest model using the generalized random
forests (GRF) tools developed by Tibshirani et al. (2024) — see Athey and Wager (2019)
for an application. The underlying estimation strategy is based on extending a conditional
average treatment effect model (CATE), which is usually applied in a random control trial
setting. In our case procurement treatment would be considered random. However, the
model can be extended to allow for estimation of the propensity of treatment. In either
case, after controlling for confounding factors to predict the outcome variable (i.e., credit
growth) and treatment (i.e., procurement), the last step is to estimate a residual-on-residual
regression, which yields a consistent estimate of the average treatment effect (Robinson,
1988).

The key here is that machine learning methods, e.g., random trees models, can be used
to condition on the confounding variables in a flexible manner without needing to impose a
functional form (e.g., linearity) for the impact of these variables nor a particular criterion
to assign units into groups (e.g., firms above and below the average). In our particular
application, we can use these models to control for factors that predict ex ante credit growth
independent of the procurement treatment using the lagged firm-level variables described
above.

Table C.4 presents estimation results for the following estimation models:

1. Causal forest model with fixed treatment propensity. We estimate the random

trees within clusters, where a cluster is defined at the 4-digit sectorxyear level. We

341t is important to note, that unlike the cited study, we are not relying on a randomized control experiment.
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Table C.3. Procurement impact on credit growth: sample split based on “ex-ante” credit
growth

Dependent variable: Credit growth;
(1) (2) (3) (4) (5)
ACredit ACredit ACredit ACredit ACredit
(baseline)  (one-contract) (high ACredit) (low ACredit) (pre-proc.)

Procurement, 0.0434*** 0.0509*** 0.0805*** 0.0496*
(0.009) (0.017) (0.023) (0.029)
Procurement;_, 0.009 0.001 0.007 0.011
(0.011) (0.022) (0.029) (0.018)
Log(Credit;_q) -0.396*** -0.430*** -0.455*** -0.382%** -0.536***
(0.004) (0.001) (0.001) (0.014) (0.013)
Log(Assets;_1) 0.159%** 0.173%** 0.188%** 0.145%** 0.165%**
(0.012) (0.017) (0.023) (0.033) (0.034)
Priv.Sales A;_; 0.022%** 0.0174 -0.001 0.053** -0.007
(0.008) (0.017) (0.016) (0.024) (0.026)
Log(Leverage;_1) -0.003*** -0.002 -0.001 -0.005* -0.002
(0.001) (0.001) (0.001) (0.002) (0.001)
Log(Age; 1) 0.035 -0.001 -0.027 -0.037 -0.074
(0.028) (0.060) (0.055) (0.072) (0.077)
Observations 45,788 20,565 13,479 6,035 8,525
R-squared 0.415 0.457 0.504 0.488 0.550
Lagged credit rating FE Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Sectorxyear FE Yes Yes Yes Yes Yes

Notes: Column (1) shows the “baseline regression”, including as explanatory variables the procurement dummy and the rest
of the covariates mentioned above. Column (2) shows the same regression but focusing on firms that obtain only one contract
over the sample period. Columns (3) and (4) show the results from running the regression splitting the sample between firms
above and below the average ex-ante predicted credit growth. Column (5) shows the results of the “first stage”, which we use
to predict ex-ante credit growth. Standard errors are double clustered at the firm and year levels, with *** significant at the
1% level, ** at the 5% level, and * at the 10% level. This table is reproduced in Appendix C.

allow for 500 trees per cluster. We set the propensity to 0.25 to match the frequency

of observed procurement in our dataset.

2. Causal forest model with estimated treatment propensity. We estimate the
random trees within clusters, where a cluster is defined at the 4-digit sectorxyear level.

We allow for 500 trees per cluster.

3. PSM estimation model. The treatment propensity is estimated using firm-level

variables described above and 2-digitxsector year FE to predict procurement treatment.

As we can see from Models 1 and 2 in Table C.4, the causal forest models with our
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Table C.4. PSM and causal forests model estimations of procurement effect

Model Procurement; Observations Cluster/FE
1 0.042 48,483 SectorxYear Cluster
(0.007)
2 0.038 48,483 SectorxYear Cluster
(0.008)
3 0.035 41,125 Sectorx Year FE
(0.009)

expanded set of controls yield procurement effects on credit growth in line with our baseline
estimations in the paper as well as the the treatment model estimated using a more “plain
vanilla” PSM model. The estimated procurement effect is somewhat higher if we hold the
treatment propensity fixed (0.042) vs. the full model estimation where the point estimate
(0.038) is more similar to the estimate from following the strategy of Hebous and Zimmer-
mann (2021) using PSM in Model 3 (0.035). Overall, the results from these regressions
and the sub-sample analysis yields point estimates for the impact of procurement on credit

growth that are very close to our baseline OLS results presented in the main text.

C.4 Loan applications

In this Section we ask whether firms are able to use their procurement contracts to access
credit more easily at the extensive margin. A unique piece of information contained in the
Banco de Espana’s credit register allows us answer this question: the information on the loan
application process for firms and banks. In particular, we can see whether a firm has applied
to a given bank and whether the loan application has been accepted or rejected throughout
our sample period. We use this information to help identify an increase in firms’ borrowing
capacity. To do so, we run regressions at the firm-bank level and relate the probability
of firms obtaining a loan to whether they have received a procurement contract using the

following linear probability specification:
Loan granted,,, = vy + iy + gy + BPROCy; + £ (C.2)

where the variable ‘Loan granted’ is a dummy variable equal to 1 when firm ¢ receives a loan
from bank b in quarter ¢ conditional on the firm applying for it during that same quarter.

We include firmxbank fixed effects, «;;,, which implies that we are identifying the coefficient
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£ on the procurement variable via the variation within a firm-bank relationship over time.
We further control for overall bank credit supply in a given period with bankxquarter fixed

effect oy, and for macroeconomic events with sectorxquarter fixed effects ;.

Table C.5. Probability of a New Loan and Procurement

All firms
(1) (2)
PROC; 0.024***  (0.023**

(0.008)  (0.011)

Observations 36,857 26,924
R-squares 0.395 0.628
Firmxbank FE Yes Yes
Bankxquarter FE No Yes
Sectorxquarter FE No Yes

Notes: Results from estimating the relationship between loan participation and procure-
ment participation (PROC) by regression (C.2) with firms obtaining at least one procure-
ment project over 2000-13 using quarterly data. Standard errors clustered at the firm level;
*** indicates significance at the 1% level, ** at the 5% level, and * at the 10% level.

Table C.5 shows the results from running this regression. We include only firmxbank fixed
effects in column (1), and add the time-varying bank and sector fixed effects in column (2).
Overall, regardless of the specification, the probability of receiving a bank loan conditional
on having applied for it increases by approximately 2 percent in the quarter that a firm wins

a procurement project.

C.5 Effects by contest type

We recover information on the type of procurement contest for our main sample of procure-
ment contracts. Using that information, we run our baseline regression based on the types
of procurement contests in which a firm participates. Table C.6 presents the estimated coef-
ficient for the procurement dummy in our baseline regression. We divided the samples into
firm-year observations for firms that participate at least once in a type of contest. Columns
(1) and (2) presents results for firms that participate in “Abierto” and “Concurso” contests,
respectively. These procurement contests are competitive open-bid competitions. Column
(3), “Negociado”, represents procurement contracts where the governmental institution ap-
proaches targeted firms and negotiates bilaterally.

Table C.6 reveals several interesting findings. First, the majority of contests that under-

lie our baseline regressions are competitive. Second, the procurement dummy coefficient is
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Table C.6. Credit growth regression by contest type

(1) (2) (3)
(A) Total credit 0.049%** 0.066** 0.035%**
(0.005) (0.027) (0.011)
Observations 92,116 7,889 24,446
R-squared 0.273 0.326 0.286
(B) Non-collateralized credit 0.052%** 0.071** 0.022*
(0.006) (0.029) (0.012)
Observations 88,493 7,721 23,730
R-squared 0.218 0.298 0.248
(C) Collateralized credit 0.005 0.019 0.039*
(0.009) (0.044) (0.018)
Observations 29,441 1,903 6,791
R-squared 0.209 0.319 0.257
Firm FE Yes Yes Yes
Sector-Year FE Yes Yes Yes
Contest Abierto Concurso Negociado
Contest (competitive) (competitive) (not competitive)

Notes: This table presents firm-level regression estimates splitting observations based on the type of procurement contest that
a firm participates. Columns (1) and (2), ‘Abierto’ and ‘Concurso’ are competitive open-bid competitions, while column (3),
‘Negociado,’ represents procurement contracts where the governmental institution approaches targeted firms and negotiates
bilaterally. Standard errors are double clustered at the firm and year levels, with *** significant at the 1% level, ** at the 5%
level, and * at the 10% level.

positive and significant for all types of contests, but is larger in magnitude for competitive
competitions (columns 1 and 2). Finally, these patterns hold for non-collaterilzed credit
growth, though the coefficient is marginally significant for the ‘Negociado’ sub-sample of
firms. Therefore, our baseline results appear to be driven by competitive procurement com-

petitions.

C.6 Effects by bank type

We exploit bank-firm loan-level data, as is commonly used in the credit register literature,
to examine whether the procurement shock has a differential impact across loan growth
across types of banks. The idea is to make sure that our results are not driven by cajas.
These regressions results are reported in Table C.7. Given the granularity of these data, we
are able to control for several additional levels of fixed effects relative to our baseline firm-

level regressions, including (1) bankxfirm FE that control for (non-time varying) bank-firm
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Table C.7. Bank-firm level credit growth regressions

Panel A. Total credit

0 @) @)
All Commercial Cajas
Procurement;  0.019%** 0.014*** 0.026***
(0.004) (0.003) (0.007)
Log(Credit;—1) -0.326*%**  -0.333***  _(.319%**
(0.020) (0.019) (0.020)
R-squared 0.369 0.369 0.371

Observations 7,740,651

3,736,605 4,003,834

Panel B. Non-collateralized credit
Procurement;  0.017*** 0.014%** 0.021%**

(0.003) (0.003) (0.006)
Log(Credity—1) -0.195%%*  -0.226***  -0.164%**

(0.011) (0.009) (0.008)
R-squared 0.225 0.239 0.216

Observations 7,740,651

3,736,605 4,003,834

Panel C. Collateralized credit
Procurement; 0.002 -0.002 0.008*
(0.003) (0.002) (0.005)
Log(Credity—1) -0.141%%  _0.111%**  -0.172%**
(0.015) (0.012) (0.016)
R-squared 0.216 0.197 0.240

Observations 7,740,651

3,736,605 4,003,834

Notes: This table presents bank-firm level regression estimates

level.

relationships, (2) bankxyear FE, and sectorxyear FE. Therefore, we are capturing variation
in loan growth within a given bank-firm pair over time. The results in the three panels
of Table C.7 reinforce our main reduced-form finding: the procurement shock is positively
correlated to credit growth, and particularly for non-collateralized credit. Furthermore, in
examining the coefficients for the three types of banks included in the sample for estimation

across the three panels, we see that the estimated procurement coefficient does not vary

for all loans and two sub-samples of lenders: commercial banks
and saving banks (‘cajas’). All regressions include bankxfirm, bankxyear, and sectorx year fixed effects. Standard errors are
double clustered at the bank, firm and year levels, with *** significant at the 1% level, ** at the 5% level, and * at the 10%

dramatically for the “All,” “Commercial” or “Caja” bank samples.
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Table C.8. Credit growth cross-sectional regression using the new 2018-19 sample
Panel A. Procurement dummy
Credit Total collateral  non-coll non-coll non-coll non-coll non-coll
Firms All All All Q1 Q2 Q3 Q4
(1) (2) (3) (4) (5) (6) (7)
Procurement;  0.067*** 0.004 0.124%*%*  0.067***  0.095***  0.084***  (.083***
(0.003) (0.006) (0.005) (0.010) (0.010) (0.010) (0.010)
Log(Credit;—1) -0.057*** -0.008%*%* -0.113*** -0.150*%** -0.135%** -0.133*** -(.122%**
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Av. dep var. -0.026 -0.049 0.042 0.008 0.052 0.064 0.046
Observations 410,604 410,604 410,604 102,124 102,119 102,123 102,122
R-squared 0.028 0.056 0.057 0.080 0.068 0.067 0.063
Sector FE Yes Yes Yes Yes Yes Yes Yes
Panel B. (Procurement value)/Sales
Credit Total collateral  non-coll non-coll non-coll non-coll non-coll
Firms All All All Q1 Q2 Q3 Q4
(1) (2) (3) (4) (5) (6) (7)
Procurement;  0.181%** 0.025 0.291**%F  0.106**  0.307*FF*  (0.231**%*  (.226%**
(0.016) (0.026) (0.023) (0.042) (0.047) (0.047) (0.044)
Log(Credit;—1) -0.058%** -0.100%** -0.115*** -0.159*%** _-0.143*** -0.138*** _0.121%**
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Av. dep var. -0.021 -0.046 0.048 0.014 0.057 0.069 0.052
Observations 387,561 387,561 387,651 96,749 96,766 96,755 96,758
R-squared 0.029 0.058 0.058 0.085 0.073 0.070 0.063
Sector FE Yes Yes Yes Yes Yes Yes Yes

Notes: This table presents firm-level regression estimates using the procurement dummy and procurement-to-sales ratio.
Panel A present results using the procurement dummy as a regressor, while panel B uses the procurement value-to-sales ratio.
Standard errors are robust, with *** significant at the 1% level, ** at the 5% level, and * at the 10% level.

C.7 Firm-level heterogeneity of estimates

We have accessed more recent procurement data that are available electronically and which

covers the universe of Spanish procurement contracts and are available here. Although

the platform includes information since 2013, compliance was only strong starting in March

2018, when introducing information on all contracts became compulsory by law.3®> Although

the Bank of Spain’s credit register has undergone some changes since last time we used

it, we were able to obtain the main information we use in our benchmark regressions (i.e.,

total credit, collateralized credit, and non-collateralized credit) for the years 2018 and 2019.

Therefore, we can use credit growth by type of credit 2018-19 as our dependent variable

after merging it with the universe of procurement contracts.

35In particular, that law (“Ley 9/2017, de 8 de noviembre, de Contratos del Sector Piiblico”) was aimed
to adopt the European Parliament directives 2014/23/UE and 2014/24/UE.
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Table C.8 presents cross-sectional regressions of credit growth regressed on a procurement
dummy (panel A) or the procurement-to-sales ratio (panel B), along with lagged log credit
and sector-level fixed effects. Column (1) presents results for all firms and total credit, while
columns (2) and (3) present the estimates for collateral and non-collateral credit, respectively.
Finally, columns (4)-(7) cut the sample into quartiles based on firm size (log assets) in the
case of non-collateral credit regressions in column (3). Both sets of regressions reveal similar
results. The effect of procurement on firm’s credit is systematically positive and significant

across the entire firm size distribution, both when using the dummy and the continuous.

C.8 Sector-level heterogeneity of estimates

We run regressions sector-by-sector, at the 2-digit sectoral level to insure sufficient number
of firm-level observations, to estimate the procurement effect. In total, this yields 82 betas,
which we summarize in a violin plot in Figure C.4. While there certainly is variation in the
estimated effects across sectors, the mean (median) beta is 0.040 (0.049) and the interquartile
range lies between 0.013 and 0.108. So, we are comfortable that the average effect that we

estimate in our full panel regression is representative of the sample.

Figure C.4. Violin plot of the estimated effect of a procurement shock on credit growth
across 2-digit sectors

2-digit sector-level estimates of procurement shock effect

-1

Notes: This figure plots the cross-sector distribution of estimated coefficients of the procurement dummy for our baseline credit
growth regressions run at the 2-digit sector level. We plot a “violin” of the overall distribution along with an interquartile range
of estimates (dark blue bar), the median sector estimate (white dot), and cross-sectional standard deviation tails (dark blue
lines).

C.9 The intensive margin of procurement

In this Section, we ask how the value of procurement relative to a firm’s total sales impact

credit growth. That is, we examine the impact of the intensive margin of procurement on
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credit growth. To do so, we replace the procurement shock variable in (C.1) with the pro-
curement value-to-sales ratio, where we sum the values of all available procurement contracts
that a firm wins in a given year. We also include firms’ credit ratings as additional controls.
Table C.9 presents the regression results by loan type. The estimated coefficient on the
procurement ratio is qualitatively the same as our baseline regressions using the procure-
ment shock variable: the coefficient is positive and significant for the sample of all loans
(column 1) and non-collaterilized loans (column 2), while being positive but insignificant for

the collateralized loan sub-sample (column 3).

Table C.9. The intensive margin of procurement

Type of credit
Total Non-collateral Collateral

(1) (2) (3)
(Proc. value/Sales); 0.0914*** 0.110%** 0.0361
(0.0248) (0.0312) (0.0464)
Log(Credity_1) -0.353%** -0.301°%** -0.233%**
(0.0281) (0.0222) (0.0254)
Observations 70,419 66,304 21,388
R-squared 0.370 0.315 0.345
Firm FE Yes Yes Yes
Sector-Year FE Yes Yes Yes
Rating FE Yes Yes Yes

Notes: This table presents firm-level regression estimates using the procurement-to-sales ratio as an explanatory variable.
Standard errors are double clustered at the firm and sectorxyear levels, with *** significant at the 1% level, ** at the 5% level,
and * at the 10% level.

D A microfoundation for government demand

In this Appendix, we present a microfoundation for our stylized model of firm competition for
public sector demand. Competition for procurement projects is a multidimensional process,
where public agencies assess the offered price, different measures of project quality, and
compliance with technical requirements. Our microfoundation incorporates these aspects of
reality but leverages a key simplification: quality and price competition are separated into
two different stages, with the former being an intertemporal dynamic choice and the latter
a static problem. This is what makes the model tractable.

In the economy there is a continuum of varieties indexed by i € [0, 1], each produced by
a different firm. A government has a budget e and a continuum of size M of identical and

independent agencies, which want to procure one variety each. The direct conditional utility
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or valuation of an agency j € [0, M] buying quantity z;;, of any variety 7 is given by:

Uji = 1q;2q) Tiig €ji (D.1)
where 1(4,54] is an indicator of whether the perceived quality ¢; of the firm’s project is above
some required level ¢ identical across agencies and ¢;; is a random taste shock for variety 4
in agency j, reflecting heterogeneous preferences for varieties across agencies. We can think
of the quality ¢; as the assessment by public officials that the offered good aligns with the
technical requirements of the government. Each agency has an (identical) budget e/ M and
the price of variety 7 offered to the public agencies is p;;. Hence, the agency j conditional
demand for variety i is x;, = e/Mp;, (it does not depend on j because of symmetry across

agencies), which can be used to obtain the indirect utility function:
Vii = 14.2q) (¢/ Mpig) 5 (D.2)

Firms compete for contracts in two stages. In the first stage (see Section D.1), they make
risky investments b; into improving the perceived quality ¢; of their variety. The varieties
that succeed in getting at least a level of quality ¢ form the set I, c [0, 1] of measure m, < 1
available to government agencies. Next period (see Section D.2), the producers of varieties
in the set I, compete for all agencies’ demands along the price margin. We think of the
budget e, the measure m,, and the quality threshold g as policy variables, while the set I is

the result of these policies plus the actions by firms in their competition for contracts.

D.1 First stage: quality competition

The quality threshold ¢ is mandated by the government, and it internalizes the competition
for contracts because in equilibrium the fraction of firms whose quality ¢; is above the
threshold ¢ must equal the measure m, of the set I,.

We assume that the investment technology to improve perceived quality is given by
¢; = Gi/u;, where §; is chosen by the firm and wu; is a shock capturing the riskiness in this
technology. The shock u; may account for true uncertain returns to improving project quality
or the idiosyncratic subjectivity of public officials in assessing each project. If we assume
that u; follows an exponential distribution with parameter Ay, the probability of success for

firm ¢ with quality choice ¢; is given by:
Plg;>q) =Pui<G/g)=1-¢ 7 (D.3)

N . . N el )
Let’s assume that to produce quality ¢; requires an investment b; = [qi/nong’s?3] /m’ with

no > 0, m € [0,1), o >0, and n3 > 0, which potentially allows for current procurement
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suppliers (d; = 1) and more productive firms (if 3 > 0) to fulfill the government’s requirements
at a lower cost. Inverting the cost function, the probability for producer ¢ to pass the
threshold g is given by,

d; 13
Si

Plg; > q] = 1-¢ avmbi’ (D.4)

Defining p = Ayno/q we get the probability function (15) that we use in the quantitative
exercise of the paper.

This microfoundation treats 7, 75, and n3 as technology parameters, but in the paper we
perform counterfactual exercises where these parameters are treated as policy parameters.
There are two different ways of seeing 7y, 79, and 73 as policy parameters. First, the gov-
ernment can change the quality requirements for procurement goods, the trade-offs between
different aspects of the application, or the complexity of the whole application process, which
will change the parameters of the cost function. Alternatively, and focusing on 7y and 13, the
government may set a lower quality threshold ¢ for firms with procurement experience d; = 1
and higher firm productivity s;. In that case, one can define q(d;, s;) = ygisl.%cj, and properly
redefining the parameters in (D.4) means that 7, and 73 are the product of underlying cost

and policy parameters.

D.2 Second stage: price competition

The second stage follows standard steps in discrete choices with extreme value shocks, see
for instance Anderson et al. (1992). Given the set I, (with the varieties fulfilling ¢; > q)
and the indirect utility (D.2), the agency j buys the variety ¢ € I, that yields the highest
value ‘7ji, with the choice depending on the prices of all varieties in the set I, as well as on
the idiosyncratic preference shocks €;;. Let’s assume that Inej; are i.2.d and drawn from a
Gumbel distribution with dispersion parameter 7. Then, the probability for an agency j of

purchasing variety ¢ is given by:

1 ~In p; -1/n

G[W(IH e/M lnplg)] 1 p;
Pri = [lln YR ] ) = m— —gl/n (D5)

fra, b3 ] o
where P, = [ng fi,dg p;,;/ "dz”]_n is an average price index of all varieties and Pr; does not

depend on j as all agencies are identical.
Hence, the total demand y;, of variety ¢ faced by its producer is given by:

Yig = M Pr; x;, (D.6)

That is, the demand y,, is given by the mass M of agencies times the fraction Pr; of them
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selecting variety ¢ times the amount z;, each agency purchases when selecting variety <.

Using the expressions for z;, and Pr; above gives:

-1/n
1 e pig)
! mgpig(Pg (B-7)

which is a downward-sloping isoelastic demand for each variety 7. To map this formulation
into the one in Section 4.1, we can redefine P,Y; = e as the government budget and o, = 1+a/n

as the price elasticity such that:

Dig )_09 }/jq -1/og
Yie = | = — or Dig = Bgy; (D.8)
! ( Py My ! 97

where B, =m,"'7P,Y,/?" Note also that the price index P, defined above is as in equation
(3) and that, due to constant returns to scale, the aggregator of Y, defined in equation (2)
is consistent with total expenditure in varieties e being equal to F,Y}. The intuition for this
equivalence is straightforward. If the different agencies have very homogeneous preferences
across varieties (low 1), that shows up as a very high elasticity of substitution across varieties

(high o,) and price increases generate a large drop in demand.

E Details on the static production problem

In this Appendix we characterize analytically the solution of the static production problem.
First, in Section E.1 we rewrite the FOC of the problem using the actual functional form
for the revenue functions. In Section E.2 we derive the results that serve to restrict the
parameters ¢, and ¢, such that the problem is well-behaved. Then, focusing on the case
o, = 04, we characterize the solutions of the production problem in Section E.3, while in
Section E.4 we study the static effect of a procurement shock, that is, the differences in

allocations and profits between a firm with (s,a,d =1) and a firm with (s, a,d =0).

E.1 The FOC

We start rewriting the FOC of the static production problem as follows. Adding up equations

. D Oppyp k ) Opgyg k :
(10), defining k = k, + k,, and using “2p¥e = e 2 gqpd s = Sl 29 we obtain

Ok Okp k ok Oky K

I(PpYp + PyYy) 48+ RN S
MRPK = = - = - - 1- E]_
ok N 1+ Ao, +(1-u) 1+ Ao, (E.1)

where we have defined u = % as the share of capital in the private sector. That is, the

revenue marginal product of capital for the whole firm (MRPK) is a weighted average of the
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capital costs in the two sectors, with the weights given by the shares of capital used in each

sector. Likewise, and defining n = n, +n,, we can obtain a similar expressions for labor,

O(poYp + DoY) _

MRPN =
R on

which tells us that the marginal revenue product of labor at the firm level must equal the

wage. It will be useful to substitute the actual revenue functions in equations (9)-(10) to

obtain the model FOC as,

-1
(1-a) 22— )% _ (E.2)
Ip Tp
-1
(1-a)| T )% (E.3)
Ty g
N op— 1\ Ppyp _ r+0+ A (E.A)
op k, 1+ ¢pA
N Og—1\pgyy _ THO+A (E.5)
o ky 1+ pgA

Finally, using equations (E.2) and (E.3), it is easy to show that the labor shares are constant
in each sector and given by wn,/p,y, = (1 - ) (0, —1)/0, and wn,/p,y, = (1 -a)(o,-1)/0,.

Hence, we can write revenues net of wage expenses as constant fractions of revenues:

[1= (1 =a)(op=1)/op] Ppyp (E.6)
[1-(1-a)(o,~1)/oy] Py, (E.7)

PpYp —WNyp

DPglYg — Whyg

where [1-(1-a)(o,—-1)/0,] € (0,1) and [1 - (1 -a)(o,-1)/o,] € (0,1) as long as g, > 1

and o, > 1 respectively.

E.2 Some preliminary results

r+d+A r+d+A
T+ Adp and T+ \dg

the private sector and the public sector goods respectively, are (a) strictly below 1/¢, and

Lemma 1 The terms

describing the cost of capital for the production of

1/¢4 respectively, (b) increasing in A, and (c) strictly above r +§ when A >0, if and only if
bp < (5+7)" and ¢y < (5+71)" respectively.
Proof: Part (a) is straightforward:

%<%p®¢p(r+5+k)<(1+A¢p)@¢p(r+5)<1@¢p<(r+5)—1
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For part (b) note that

%(7116—)\;:) o< (1+App) —p(r+d+A)>0< ¢, (r+9) <1<:><;§p<(7*+6)_1
Finally, part (c) is proved by noting that ’1":5)\;)‘ equals 7+ d whenever \ = 0 and its derivative

w.r.t. A is positive, see part (b). The same arguments apply for ﬁi;; [ |

Lemma 2 The optimal unconstrained capital for the private and the public sector respec-

tively cannot be self-financed through its own revenues if gzﬁp 7p % <1 and qbg °g % <1

respectively.

Proof: The optimal unconstrained solution for the private sector capital is given by equation
(E4) when A = 0, which implies 22 = 2.2 When ¢, 72 < | & 2 < gl
which means that pZ—i’p < gt = ky > dpppyp = Ky > by (Ppyp —wny), that is, the optimal
unconstrained capital for the private sector, k,, cannot be self-financed through its own

revenues. The proof for the public sector capital is analogous by use of the FOC (E.5). =

9p ﬂ<

Proposition 1 Entrepreneurs with zero net worth are financially constrained if both gz5p

1 and <bg T4 ”5 <1.

Proof: Note that if both gbp%%—‘; <1 and %%% < 1, then following Lemma 2 both
&p (DpYp —wny) < k, and ¢, (pyy, —wngy) < ky. Adding them up leads to ¢, (ppy, — wny,) +
¢4 (Pgyy — wny) < k, which implies that the capital of the unconstrained solution cannot be
financed through revenue based constraints and hence entrepreneurs with zero net worth are

constrained. m

Lemma 3 The terms ¢,=5; e T %als e positive and strictly smaller than one for all

firms if and only if ¢, < (1 + (5) and qbg (r+68)" respectively.

Proof: Given the revenue function, ¢, a"yp > 0 is straightforward. To show ¢, apy" <1 just
note that the FOC for &, in equation (10) plus Part (a) in Lemma 1 tell us that <52 < ¢!
iff ¢, < (r+ 5)71. The proof for y, is identical. m

Lemma 4 The terms ¢,%5~ Wvp byt %ava jpcrease with X if and only if ¢, < (r+6)"" and

Gg < (r+ (5) respectively.

Proof: The FOC for k, establishes that dp,y,/0k, = (r+3d+X)/(1+¢,A), see equation (10).
Multiplying both sides by ¢, we obtain ¢,0p,y,/0k, = (r+0+X)/(¢,' + ), and the derivative
of (r+0+\)/(¢,+A) with respect to A has ther same aign as (¢,'~(r + d)), which is positive

whenever ¢, < (r + )", The proof for Yy, is identical. m
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Lemma 5 Labor choices in each sector increase monotonically with the capital choices in

that same sector

Proof: Equations (9) determine the optimal labor demand in each sector. Totally differen-

tiating them with respect to capital and labor gives

iy Pl ey )0
dky O*(ppYp) [OnpOk, dkyg 0? (pgyg )0 ngOk,

as the revenue functions are concave in labor (negative numerator), and capital and labor

are complements in the Cobb-Douglas production function (positive denominator). =

E.3 Characterzing the solutions

We now analyze the production problem for the case o, = 0, = 0. We do it for firms with

procurement (d = 1), with the case (d = 0) easy to derive from it.

E.3.1 Unconstrained firms

We can obtain closed-form solutions to all objects of interest. We specify how these objects

vary with the state variables a and s in Proposition 2 below.

Policy functions. With A =0 the FOC for k, and n, become %—Zi’p =7+ and 85% = w.

These two equations define the optimal factor demands for the private sector k; (s,a,d) and

PpYp _
kp

for the revenue function yields the optimal demands for capital and labor in the private

n; (s,a,d). In particular, one gets Lo r+6and = (1- ) pﬁ—?" = w and substituting

sector

Ky (s,0,d) = (Upa; 1Bp)a (7" i): 6) (c(:w) )U_l (E8)

n;(s,a,d):(Opa_pr)o(l_a)( i )H (E.9)

» w c(r,w)

where ¢ (r,w) = [(%)a (%)lia] is the optimal marginal cost of producing one unit of
output for a firm with s = 1. The factor demands for the public sector are identical, just

replacing B, by B,. Hence, adding up the sector-specific factor demands we obtain the
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aggregate factor demands,

k*(w,d):(UT_l)U(BpB;)(T‘fd)( > )Ul (E.10)

c(r,w)

n*(s,a,d):(UT_l)U(Bg+B;)(1;Ua)( > ))a_1 (E.11)

c(r,w

The ratio of both equations gives us that

k*(s,a,d) o w
n*(s,a,d) l-ar+¢

(E.12)

which states that the optimal capital to labor ratio is the same for all firms. This is also
true for the capital to labor ratio in each sector, which equals the aggregate one. Finally,
let’s define u* (s, a,d) = k; (s,a,d) [k* (s,a,d) as the optimal share of capital into the private

sector. Then, we can write

B B, \"\ "
* d)=—2—=|1+[Z E.1
B EY7 (+(B)) 1

P

with n* (s,a,1) /n* (s,a,1) and y (s,a,1) [y* (s,a,1) being also equal to u* (s,a,1).

Profit and revenue functions. Next, note that profits are given by 7 = p,y, + pgys —
(r +9) k —wn, which given the condition for the optimal choice of capital can be written as

T = % (p;y; +p;yg) or T = ﬁ%k*. Substituting the optimal capital demand in equation

(E.10) we obtain
. ~ Bg + Bg o-1 S ol
™ (s,a,d) = ( - ) [( - ) c(r,w)] (E.14)

Finally, it can also be shown that k = 221 (pxy* +p;yg*), ny =Laesd (pryx +p;yg*).

Proposition 2 For the unconstrained problem, the factor demands k* (s,a,d) and n* (s, a,d),
firm size y* (s,a,d), and profits 7 (s,a, 1) all increase monotonically with productivity s and
are invariant with the net worth a. The same is true for the sector-specific factor demands
and output. Finally, the relative factor and output shares across sectors are independent of

both s and a and are only determined by the relative sectoral demands B,|B,.

Proof: Equations (E.8)-(E.14) plus the production function show this trivially. m
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E.3.2 Constrained firms

The problem for constrained firms does not deliver closed-form solutions for the policy and
profit functions. However, one can still characterize how they vary with the state variables

a and s.

Policy functions. The optimal solution is fully described by the FOC in equations (9)-
(10) plus the financial constraint (11). To characterize the policy functions, we totally
differentiate the binding borrowing constraint (11) with respect to the endogenous choices

kp, kg, np, ng and the exogenous variables a and s in turn, which gives,

(1 b ppy”) (1 b pgyg)dkg = ¢oda (E.15)

where all the terms dn, and dn, disappear due to FOC (9). If ¢, = 0 and ¢, = 0 we are in

the case without earnings-based collateral constraints where dk/da = ¢, and dk/ds = 0, as
higher net worth allows the firm to operate with more capital but higher productivity does
not. With at least one of ¢, >0 or ¢, > 0, we have dk/ds > 0, that is, constrained firms with
higher productivity operate with more capital. Also, with at least one of ¢, > 0 or ¢, > 0,
the derivative dk/da > ¢, because of the multiplier effect: the extra capital obtained by an
increase in net worth a allows for an increase in revenues, which allows further borrowing.

We show this in the next proposition.

Proposition 3 The derivative of k(a, s,d) w.r.t. net worth a is positive, while the derivative
of k(a,s,d) w.r.t. productivity s is positive as long as at least one of ¢, or ¢4 is non-zero (and
zero otherwise). Furthermore, these derivatives are bounded below by 0k(a, s,d)/0a > ¢, and

Ok(a,s,d)[0s > (¢p0ppYp/0s + ¢g0pgY,[0s) ds as long as at least one of ¢, or ¢4 is non-zero.

Proof: The derivatives of k, and k, with respect to a and s are characterized by equations
(E.15) and (E.16). Lemma 3 states that the terms multiplying dk, and dk, on the left-hand-
side are positive and smaller than one as long as ¢, and ¢, are non-zero. Hence, equation
(E.15) states that dk,+dk, > ¢,da, with strict inequality if at least one of ¢, or ¢, is non-zero,
which leads to dk/da > ¢, > 0. The proof for dk/ds >0 is identical. m

Proposition 4 More constrained firms (firms with higher X\) have lower capital to labor

ratio on aggregate and in each sector.
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Proof: Dividing equations (E.2) and (E.4) or (E.3) and (E.5) we obtain

k, a w

ky _ B1

n,  T—a s+ (1= (E.17)
and

by @ v (E.18)

ng L-a(r+6+A)/(1+ Ao,

Given Lemma 1, the capital to labor ratio declines with A in both sectors and hence it is

lower for more financially constrained firms. The same applies for k/n. m

Proposition 5 Holding s constant, more constrained firms (firms with higher \) produce
less output y(s,a,d) and use less capital k(s,a,d) and less labor n(s,a,d). Furthermore,

their output and their factor demands are lower in both sectors.

Proof: Let’s combine the FOC (E.2) with the demand equation and equation (E.17) to

produce the expression,

o-1 e 1(r+(5+)\)/(1+/\q§p)a w 1
Byyo :; o [1—04]

(E.19)

which requires equalizing the marginal revenue of y, (left-hand-side) to its marginal cost
(right-hand-side). By virtue of Lemma 1 the marginal cost increases with A whenever ¢, <
(6 +7”)_1 and then y, must fall with A. Finally, Lemma 5 states that capital and labor
demand move in the same direction. Hence, if y, = skgn}~ falls with A so must both &, and

n,. The case for y, is analogous, and the cases for y, k, and n follow. m

Proposition 6 More constrained firms (firms with higher X) have (a) higher capital to labor
ratio in the sector with more pledgeable revenues and (b) relative factor use larger in the sector
with more pledgeable revenues. Instead, if ¢4 = ¢p,, relative factor use is as in the case with

non-binding financial constraints.
Proof: To prove (a) divide equations (E.17) and (E.18) to obtain

kp/ny, 1+ A6,
ky/ng 1+ Ao,

(E.20)

such that the relative capital to labor ratio increase with A in the sector with higher ¢. To

prove (b), use the set of FOC in (E.2)-(E.5) and the explicit functional form for the revenue
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functions to write

o a(o-1)+1
L:@: & 1+ 2o, (E.21)
l-u k;, \B L+ Ao, '

g

that is, the allocation of capital across sectors depends on the relationship between ¢, and ¢,
as well as on the relative demand B,/B,. In particular, the relative use of capital increases
with A in the sector with higher ¢. Combining equations (E.20) and (E.21) we see that the
same is true for labor. Finally, with ¢, = ¢, we see that equation (E.21) is equivalent to

equation (E.13). m

Proposition 7 The derivative of (s, a,d) with respect to net worth a is negative, while the

derivative of (s, a,d) with respect to productivity s is positive.

Proof: The FOC for k, in equation (10) relates capital k,, the capital to labor ratio k,/n,,
the multiplier A\, and productivity s. Indeed, using the revenue function, it can be written

as,

_(1_04)0771
OppYp o-1 o1 -1 [k, v T+ A
:B P k gl — = E22
ok, p( - )O‘ R 1+ oo\ (E22)

In turn, equation (E.17) shows that the capital to labor ratio k,/n, decreases with the cost

of capital (r+d+A)/(1+¢,A), so we can rewrite

o-1 e o -(1-a) 2t S 1-(1-a) 2
i o N Tro0 E.2
p( g )Q[S k‘p (1_aw) ] (1+¢p)‘ ( 3)

and a similar expression obtains for k,. Let’s start with a. Equation (E.23) implies that
Oky,/0a = (Ok,/ON)(ON]0a) and we will also have 0k,/0a = (0k,/ON)(ON[Oa). Given that
k = k,+kg, we can also write Ok/0a = (0k/OX)(OM/Oa). The financial constraint implies that
Ok/0a > 0 (Proposition 3), while the FOC for capital imply that dk/0\ < 0 (Proposition 5),
hence it must the case that OA\/0a < 0. Next, let’s look at the case of s. Taking the derivative
with respect to s in both sides of equation (E.23) we get

d (r+5+A\]d\ 1y s dky
o\ T, Jas <1V 5

Hence, given that the cost of capital increaes with A (Lemma 1) we have:

dA dk,
—>0 -1> -2 E.24
as o T T ds k) (E24)

That is, A increases with s if the marginal revenue product of &, increases with s, which will
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happen whenever the positive direct effect of s, (0—1)/0 is larger than the negative indirect
effect of s through the increase in capital %%é obtained through the extra financing allowed

by the earnings-based financial constraint. Following the same steps we can also see that,

d\ dkg s

—>0 1>—— E.25

as 0 T 7T s &, (E:25)
Next, using 8’3’51” = ék?"agzg”, equation (E.16) gives

dk, s Oppyp\ . dky s Ipgys\ _ 1| . Opoyw IPgYg
Ek ( pr ) (1_ )(1 ¢g )—a[¢p ¢g( )(3/<:g:|

where recall that u = k,/k. Then, given the inequalities in (E.24) and (E.25), 2 > 0 requires

(o= u(1- 0,2 ) o -1y (10,22 ) > ;[¢ Wi (1~ )agg;fg]

which implies,

8ppyp (1 )¢ 8p9y9 a(UP - 1)
g

<1
1+a(0p—1)

And Lemma 3 says that both ¢,0p,y,/0k, < 1 and ¢,0p,y,/0k, < 1, so the inequality is
verified and it must be that d\/ds < 0. =

Corollary 1 The derivatives with respect to net worth a of capital demands k, (s,a,d),
ky (s,a,d), labor demands n, (s,a,d), n,(s,a,d), n(s,a,d), and output supplies y, (s,a,d),
Yy (s,a,d), y(s,a,d) are all positive.

Proof: By the chain rule (see proof of Proposition 7), we write 0k,/0a = (0k,/OX)(O\]/0a).
The FOC for capital imply that 0k,/0\ < 0 (Proposition 5), and Proposition 7 tells that
OMOa < 0, so it must be that 0k,/da > 0. The proof for dk,/0a > 0 is identical. Given
this, Lemma 5 proves the case for n, (s, a,d) and n, (s,a,d), and n(s,a,d) follows. Given
that both production factors in each sector increase with a so must output y, (s,a,d) and

Yy (8,a,d) in each sector, and so must total output y (s,a,d). =

Corollary 2 If ¢, = ¢4, the derivatives with respect to productivity s of capital demands
ky(s,a,d), ky(s,a,d), labor demands n, (s,a,d), ng(s,a,d), n(s,a,d), and output supplies
Yp (s,a,d), y, (s,a,d), y(s,a,d) are all positive.

Proof: Equation (E.21) tells us that k,/k, is constant whenever ¢, = ¢,, which means that
k, and k, comove with k. Hence, given that dk/ds >0 (Proposition 3), it must also be that

dk,/ds >0 and dk,/ds > 0. The marginal revenue product of labor in each sector is equal to
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the wage, see equation (9). Given that whenever s increases so do k, and k;, equation (9)
require dn,/ds > 0 and dny/ds > 0 and hence dn/ds > 0. Finally, given that all production
factors increase with s in all sectors, so do output in each sector and total output. m

The results in Corollary 2 cannot be proved for ¢, # ¢,. The reason is that changes in
s increase A (Proposition 7), which moves the ratio k,/k, towards the sector with higher ¢

(Proposition 6). There is nothing preventing dk,/ds < 0 while dk/ds > 0 whenever ¢, > ¢,.

Corollary 3 The derivative of k (s,a,d) with respect to net worth a increases with \.

Proof: With ¢, = ¢, this is straightforward to show. Using the FOC in (10), equation
(E.15) becomes:

Ok (s,a,d) _ ¢( r+5+)\)_1 (E.26)

da 1_¢p1+A¢p

where the cost of capital (r+d+X)/(1+ A¢,) increases with A (Lemma 1) and so does
0k (s,a,d) [0a. For the case ¢, # ¢p, let’s start noting that the terms multiplying dk, and
dk, in equation (E.15) decline with A (see Lemma 4). Then, at least one of dk, or dk, must
increase with A. Let’s prove the corollary by contradiction by assuming that dk/d\ < 0.
Rewrite equation (E.15) as,

( r+5+/\)dk ( r+6+N T HO+A

1- ¢p1+—>w¢p + pr 15 )\Qﬁp - ng 1+ >\¢g )dkg = qbada (EQ?)

where we have used again (10) and dk = dk, + dk,. Now, if ¢, > ¢, the term in parenthesis
multiplying dk, is negative. With dk <0 the first term in the left-hand-side is either zero or
negative, which requires dk, < 0 for equation (E.27) to hold. However, this is not possible as
we need at least one of dk, or dk, to be positive and part (b) in Proposition 6 states that
k,/k, increases with A when ¢, > ¢, and therefore dk, > 0, which generates the contradiction.
Therefore, it must by that dk/dX > 0. The case ¢, < ¢, is analogous. m

Corollary 4 The derivative of 0k (s,a,d) [Oa is negative w.r.t. a and positive w.r.t. s.

Proof: By the chain rule we can write

0%k (s,a,d)  0%k(s,a,d)0A(s,a,d)

da? - Qad\ da
0%k (s,a,d) 0%k (s,a,d) 0N (s,a,d)
0ads - Qad\ 0s

The first derivative in the r.h.s. of these expressions is positive by Corollary 3. Hence, the

. . . 2 2 . . . .
sign of the derivatives 2 kéi;a’d) and 2 Igfgz’d) is the same as the sign of the derivatives —8’\(55’@
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O(s,

and 8a’d) described in Proposition 7. m

S

Profit function. We can obtain the derivatives of the profit function 7 (s, a,d) as

or (s,a,d) OPpYyp Ok, (s,a,d) OpgYg Ok, (s,a,d)
9 [ o, (r+9) 5 + ok, (r+9) 5 (E.28)
or (s,a,d) | Oppyp ok, (s,a,d) | 0pyy, Ok, (s,a,d)
ds l ] I Pl T UL s
OppYp s Ipgyg
0s 0s

(E.29)

Using the FOC for £, and k, given by equations (10) to substitute out the terms in square
brackets of equation (E.28), and next using equation (E.15) we obtain

on (s,a,d)
da

likewise, doing the same thing with equations (10), (E.29), and (E.16) we obtain

= ¢aA(s,a,d) (E.30)

or (s,a,d)

Oppy Opgy
9 = (1+¢M(8,a,d))%+(1+¢g/\(s,a,d))f (E.31)

Proposition 8 The derivatives of w(s,a,d) w.r.t. net worth a and productivity s are posi-

tive.

Proof: The derivatives of the profit function with respect to a and s are given by (E.30)
and (E.31). These derivatives are positive because A (s, a,d) > 0 for constrained agents and
% >0 and 8%#39 >0 (see the revenue functions). m

Profits increase with a because more net worth allows to increase capital and hence
profits. Profits increase with s for two reasons. First, there is the direct increase of revenues
with s for given capital. Second, if ¢, > 0 and/or ¢, > 0 the increase in revenues with s
allows to increase capital, which in turn increases profits. We can also show, Corollary 5
below, that the marginal value of net worth decreases with net worth a and increases with

productivity s.

Corollary 5 The derivative of Om (s, a,d) [Oa is negative with respect to a and positive with

respect to s.

Proof: Using (E.30) we can write the second derivatives as, 82”52’2“’60 = gbaa)‘(;f’d)

827{[)&;‘?‘1) = b, ‘9’\((‘;’8‘1’@, with OA/da < 0 and ON/Os > 0 (Proposition 7). m

and
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E.4 A procurement shock

Finally, in this Section we analyze how firm choices change upon arrival of a procurement
project for the case 0, = 0, = 0. To do so, we compare the choices of firms in the (s,a,1)

state with firms in the (s, a,0) state.

E.4.1 Unconstrained firms

* o
For unconstrained firms, the increase in total capital is given by % =1+ (g—i) , as

k*(s,a,0) = ky(s,a,1), that is, the amount of capital used in the private sector for the
unconstrained firm with a procurement project equals the capital stock it was using without
procurement. This means that unconstrained firms do not change their private sector op-
erations and increase their capital stock to meet the extra demand. The increase in capital
k* (s,a,1)—k* (s,a,0) is given by (g—i)a k* (s,a,0). Because k* (s,a,0) increases with s and
is independent from a, so does the capital increase with procurement. We can also see that
the value of a procurement contract increases with firm productivity s and is independent
from firm net worth a. This can be seen by use of the expression 7w = J%l%k:, which implies

that 7* (s,a,1) = 7* (s,a,0) is proportional to the capital increase k* (s,a,1) - k* (s,a,0).
This could have also be seen by using equation (E.14) for d = 1 and d = 0, which allows to

express m* (s,a,1) = 7* (s,a,0) = (875) [(%) C(wa)]a_l.

E.4.2 Constrained firms

For financially constrained firms, the effects of a procurement shock are more intricate,
depending on the size of ¢, relative to ¢, and the net worth of the firm. Let’s start by
stating, in Lemma 6 and Lemma 7, two results that relate the private sector spillovers of a

procurement shock to the change in the severity of the financial constraints.

Lemma 6 A procurement shock generates a negative private sector spillover if and only if

the procurement shock makes the firm more constrained, that is, y, (s,a,1) <y, (s,a,0) <

A(s,a,1) > A (s,a,0).

Proof: The FOC for optimal k, is given by equation (E.4), whose right-hand side increases
with A (see Lemma 1), so more constrained firms have a higher marginal revenue product
of capital k,. Proposition 5 establishes that this happens with lower £, lower n,, and lower

yp. Hence, y, (s,a,1) <y, (s,a,0) & A(s,a,1) > A(s,a,0). m

Lemma 7 A procurement shock generates a negative private sector spillover for constrained

firms if and only if the chosen production for the public sector cannot be self-financed, that

is, if and only if ¢4 [py (s,a,1)y,(s,a,1) —wn, (s,a,1)] <k, (s,a,1)
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Proof: A private sector negative spillover of procurement means that y, (s,a,1) <y, (s,a,0).
Given that capital and labor in each sector co-move together (Lemma 5), we have that
a private sector negative spillover requires both k, (s,a,1) < k,(s,a,0) and n, (s,a,1) <
n, (s,a,0). Let’s define R,(s,a,d) = p, (s,a,d)y, (s,a,d) and Ry(s,a,d) = p, (s,a,d) y, (s,a,d).

The choices of capital for constrained firms, with and without procurement, are given by

kp (37 a, O) - ¢p (Rp (37 a, O) - wnp(sa a, 0))
ky(s,a,1) = ¢, (R, (s,a,1) —wn,(s,a,1))

Patt
¢aa’ - [kg (87 a’v 1) - ¢g (Rg (57 CL, 1) - wn9(87 CL, 1))]

Importantly, the left-hand side of these equations increases with k,. To see how, first note

8pp Yp
Ok

due to the FOC in equation (9). Now, Qﬁpag% < 1 according to Lemma 3, so the derivative is

that the derivative of this term w.r.t. k, is equal to 1-¢, , as the terms with n cancel out
positive. Hence, k, (s,a,1) <k, (s,a,0) (a private sector negative spillover of procurement)

implies
ky(s,a,1) = ¢, [R, (s,a,1) —wny, (s,a,1)] <k, (s,a,0) — ¢, [Ry, (s,a,0) —wny,(s,a,0)]

which requires k, (s,a,1) > ¢, [R, (s,a,1) —wny(s,a,1)]. =

Given this, we can now analyze the effect of a procurement shock in two special cases.
First, when there are no earnings-based financial constraints, a procurement shock always
generates a negative private sector spillover, as any given collateral a has to be split between

the public and private sector markets, making the firm more financially constrained.

Proposition 9 When ¢, =0 and ¢, =0, if ¢, >0 and a >0 a procurement shock does not
change firm size, that is, k(s,a,1) = k(s,a,0), makes the firm more constrained, that is,
A(s,a,1) > A (s,a,0), and generates a negative private sector spillover, that is, y, (s,a,1) <

Yp (s,a,0).

Proof: We can write the borrowing constraint for d =0 and d =1 firms as

k, (s,a,0)
ky(s,a,1)+ky(s,a,1)

Pat
Goa

so it must be that k, (s,a,1) + k,(s,a,1) = k, (s,a,0) and hence firm size does not change
with procurement. The FOC for ky, equation (E.5), states that k4 (s,a,1) > 0, hence it must
be k, (s,a,1) <k, (s,a,0). Lemma 6 then implies that A(s,a,1) > A (s,a,0). =

Things are different in the other simple case, when there are earnings-based financial
constraints but no collateral constraints (or, in the general case for firms with a = 0). In this

case, a procurement shock makes the firm less financially constrained if ¢, > ¢,, allowing it
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to grow and generating a positive private sector spillover. However, whenever ¢, < ¢, the
firm becomes more financially constrained, there is a negative private sector spillover, and

the firm may even shrink in size.

Proposition 10 When ¢, = 0 (or ¢, > 0 but a = 0) and ¢, > ¢,, a procurement shock
increases firm size, that is, k(s,a,1) > k(s,a,0), makes the firm less constrained, that is,
A(s,a,1) < A(s,a,0), and generates a positive private sector spillover, that is, y, (s,a,1) >
Yp (s,a,0). Instead, if ¢, < ¢, a procurement shock makes the firm more constrained, gen-
erates a negative private sector spillover, and might reduce firm size if ¢4 is low enough.
Whenever ¢4 = ¢p,, a procurement shock changes neither X\ nor y, and allows the firm to

mcrease its size.

Proof: Let’s define R,(s,a,d) =p,(s,a,d)y,(s,a,d) and Ry(s,a,d) =p,(s,a,d)y,(s,a,d).

We can take the difference of the borrowing constraint for d =1 and d = 0 firms to write,

~ R,(s,a,0)
P k, (s,a,0)

(s,a,1)

- R - R, (s,a,1)
1 D q s Wy
U(S,CL, )¢p k'p(S,CL,]_)

+ (1—u(5,a,1))¢glC o) (E.32)

where u = k,/k, and we have used equations (E.6) and (E.7) to replace revenues minus
labor costs in the financial constraint and have defined ¢, = ¢,[1 - (1-a)(o -1)/o] and
by = dg[1-(1-a)(o-1)/o]. If ¢, = ¢, (and hence ¢, = ¢,), firms with d = 1 equalize
the average product in the public and private sectors, see equations (E.4) and (E.5), and
hence equation (E.32) becomes R, (s,a,0) [k, (s,a,0) = R, (s,a,1) [k, (s,a,1), which implies
k,(s,a,1) = k,(s,a,0) and hence there is no private sector spillover. Because the average
product? in the public sector goes to infinity when k, = 0, it must be that &, (s,a,1) >0 and
hence k (s,a,1) =k, (s,a,1) +ky (s,a,1) > k(s,a,0), that is, a procurement shock makes the
firm grow. If ¢, > ¢,, then the second term in the weighted average of the right-hand-side of
equation (E.32) is larger than the first one. This can be easily seen by multiplying both sides
of equation (E.4) by ¢, and both sides of equation (E.5) by ¢,. Then equation (E.32) implies
that R, (s,a,1) [k, (s,a,1) < R,(s,a,0) [k, (s,a,0) and hence k, (s,a,1) > k, (s,a,0), that
is, there is a positive private sector spillover, and because k,(s,a,1) > 0 it must be that
k(s,a,1)>k(s,a,0). If ¢, < ¢, then the second term in the weighted average of the right-
hand-side of equation (E.32) is smaller than the first one. Then R, (s,a,1)/k,(s,a,1) >
R,(s,a,0) [k, (s,a,0) and k,(s,a,1) <k, (s,a,0), that is, there is a negative private sector
spillover. The sign of k(s,a,1) - k(s,a,0) = k,(s,a,1) — k,(s,a,0) + k;(s,a,1) is under-
ermined. However, note that when ¢, = 0, the whole second term in the right-hand-side of
equation (E.32) vanishes and we have that R, (s,a,0) /k,(s,a,0) = R,(s,a,1) [k (s,a,1) or
k(s,a,1)[k(s,a,0) = R,(s,a,1) /R, (s,a,0). Because of the negative private sector spillover,
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this ratio is less than one and hence k (s,a,1) <k (s,a,0). That is, with a small enough ¢, a
procurement shock may make the firms shrink in size. Finally, the results for A\ follow from
Lemma 6. m

That is, when firms have no collateral and the only financing comes from revenues, if ¢, =
¢, a procurement shock has a similar effect as for unconstrained firms: it leaves private sector
activity unchanged and the firm increases in size to serve the public sector demand. If ¢4 > ¢,
a procurement shock increases the supply of credit more than its demand, it allows the firm
to grow, it makes it less constrained, and it generates a positive private sector spillover.
This is not in contradiction with part (b) in Proposition 6, which states that whenever
¢g > ¢p the firm tilts capital towards the public sector. To understand why, imagine that a
procurement shock generated no private sector spillover such that k, (s,a,1) = gzngp (s,a,1)
and k, (s,a,1) = ¢,R, (s,a,1). With ¢, > ¢, this would allow a lower marginal (and average)
product of capital in the public sector, that is R, (s,a, 1) [k, (s,a,1) < R, (s,a,1) [k, (s,a,1).
A positive private sector spillover happens because part of the extra financing in the public
sector is used in the private sector, which allows k, (s,a,1) > k, (s,a,0) while still having
R, (s,a,1) [k, (s,a,1) <R, (s,a,1) [k, (s,a,1).

Finally, putting the last two propositions together, we can state that,

Proposition 11 Tuake the case with ¢, > 0.
1. Whenever ¢4 = ¢,, a procurement shock increases firm size, makes the firm more

constrained, and generates a negative private sector spillover.

2. Whenever ¢, < ¢,, a procurement shock has the same effects as the case ¢4 = ¢, unless

¢4 1s small enough, which may lead to a decline in firm size.

3. Whenever ¢4 > ¢,, a procurement shock has the same effects as the case ¢, = ¢, unless
a is small enough, which may relax the firm financial constraint and generate a positive

private sector spillover.

Proof: Proposition 9 states that whenever ¢, > 0 and ¢, = ¢, = 0, because of scarce
collateral a, a procurement shock does not let the firm borrow more and grow, makes the
firm more financially constrained because of the extra demand, and generates a negative
private sector spillover to allow production for the public sector. When ¢, = 0 and ¢, = ¢, > 0
Proposition 10 shows that a procurement shock allows the firm to grow, does not change
the severity of the financial constraint, and does not generate any private sector spillover.
Hence, putting together both propositions proves (a). For the case (b), ¢, >0 and ¢, < ¢,
Proposition 9 and Proposition 10 coincide in stating an increase in the severity of the financial
constraint and a negative private sector spillover. Regarding the change in firm size, the

collateral channel in Proposition 9 does not allow the firm to grow with a procurement
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shock, while the revenue channel in Proposition 10 states that the firm will generally grow in
size, but it may shrink if ¢4 is small enough. So this property should be inherited when both
channels are active. To show it formally, we can take the difference between the borrowing

constraint of any firm under the d =1 and d = 0 cases to get,
k(s,a,1) = k(s,a,0) = [ Ry(s,a,1) + Ry(s,a,1) - Ry(s,a,0)] + (¢, - 6,) Ry(s,a,1)(E.33)

where we have defined R,(s,a,d), R,(s,a,d), ngp, and ngg as in the proof of Proposition 10.
Now, if ¢, = ¢,, the second term in the right-hand-side of equation (E.33) disappears.
If the firm keeps capital unchanged after a procurement shock, k(s,a,1) = k(s,a,0), and
reallocates some capital to the public sector such that k,(s,a,1) > 0 revenues increase due
to the concavity of the revenue functions, that is, R,(s,a,1) + R,(s,a,1) > R,(s,a,0) which
increases borrowing capacity and hence k(s,a,1). However, whenever ¢, > ¢,, the extra
borrowing through higher revenues of shifting capital towards the public sector is offset by
the lower pledgeability of public sector revenues, as shown in the 2nd term of equation
(E.33). In net, it is not clear whether total borrowing capacity and hence k (s,a, 1) will go
up or down, as it will depend on the size of qgg. For example, with ¢, > ¢, = 0 we will have
k(s,a,1) <k(s,a,0). To see why, note that with ¢, = 0 equation (E.33) becomes

k(s,a,1)-k(s,a,0)= ggp[Rp(s, a,1) - R,(s,a, O)]

Because of the negative private sector spillover whenever ¢, > ¢4, R, (s,a,1) < R,(s,a,0)
and thus k (s,a,1) < k(s,a,0). Finally, for the case (c), ¢, > 0 and ¢, > ¢, Proposition 9
and Proposition 10 together imply that a procurement shock makes the firm grow because
of the extra credit that comes with procurement. Regarding the private sector spillover, let’s
do as in proof of Proposition 10 and rewrite the difference of the borrowing constraint for
d=1 and d =0 firms as,

- R, (s,a,0) - Ry(s,a,1) ~ - Ry(s,a,1) - Ry(s,a,1)
Pk, (s,a,0) Pk, (s,a,1) +(1-u(sa 1) l% kgg(s,a,l) % k, (s,a,l)]
1 1
t a0 k(s,a,1) - k(s,a,O)] (E.34)

The second term in equation (E.34) is positive whenever ¢, > ¢, (see proof of Proposition 10).
Hence, if a = 0, equation (E.34) implies R,(s,a,1)/k,(s,a,1) < R,(s,a,0)/k,(s,a,0), which
requires k,(s,a,1) > k,(s,a,0), a positive private sector spillover. Now, if a > 0, the third
term in the right-hand side of equation (E.34) reappears. Because k(s,a,1) > k(s,a,0)
whenver ¢, > ¢, this term is negative. With low enough a, the sum of the second and

third term in the right-hand side of equation (E.34) is positive and hence we still have
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R,(s,a,1)/ky(s,a,1) < Ry(s,a,0)/k,(s,a,0) and k,(s,a,1) > k,(s,a,0). However, with
larger a the sum of the second and third term in the right-hand side of equation (E.34) is neg-
ative and hence we will have R,(s,a,1)/ky(s,a,1) > R,(s,a,0)/k,(s,a,0) and k,(s,a,1) <
k,(s,a,0), that is, a negative private sector spillover. The result for A(s,a,1) — A(s,a,0)
follows from Lemma 6. m

Hence, whenever ¢, > ¢, (our empirically relevant case), a negative private sector spillover
happens due to the collateral constraints and despite the earnings-based financial constraint,

which pushes in the opposite direction.

Proposition 12 The value of procurement is strictly positive, that is, 7 (s,a,1)-m (s,a,0) >
0 Vs,a. For ¢4 > ¢,, the value of procurement is increasing in net worth a and in productivity

s, except for the case of firms with very low net worth whenever ¢g > ¢y,.

Proof: The first part is trivial. A firm with d = 1 can always replicate the profits of a firm
with d = 0 by choosing k, (s,a,1) = k,(s,a,0) and k, (s,a,1) = 0. Because of the concavity
of the revenue functions, it is optimal for any firm with d = 1 to reallocate capital across
sectors, choose k, (s,a,1) > 0, and increase profits. For the effect of net worth a on the value
of procurement, we want to show that d[rn (s,a,1) -7 (s,a,0)]/0a > 0. Equation (E.30)
implies that

J0[r(s,a,1)—m(s,a,0)]

50 :gba[A(s,a,l)—A(s,a,O)]

and the sign of A (s,a,1)-A(s,a,0) is given by Proposition 11. Finally, for the effect of pro-
ductivity s on the value of procurement we want to show that 0 [7 (s,a,1) -7 (s,a,0)]0ds >0

whenever ¢, > ¢,. Equation (E.31) implies

d[r(s,a,1)—m(s,a,0)]
ds

ppyp apgyg

- (1+dpA(s.a,1)) L2

(1+PpA(s,a,0)) ——

+(1+ ¢ A (s,a,1)) ——
appyp

9 kp O k :
Note that =22% = 1222 _ 1 spﬁi;’\ and an analogous expression holds for 2% Substi-
D

tuting these expressions in the above equation gives
d[m (s,a,1)—m(s,a,0)] r+d+A(s,a,1)

~ , r+d+A(s,a,0)
as - TGO 1) ok (s,a1)] - A

With ¢, > ¢,, Proposition 11 states that k,(s,a,1) + k;(s,a,1) > k,(s,a,0). Therefore,
ﬂ(sal) 7r(sa0)]
Js

ky(s,a,0)

whenever A(s,a,1) > A(s,a,0) we can guarantee that > 0. Proposition 11

shows this will always happen when ¢, = ¢,,, and also for ¢, > ¢, except for very low a. =
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F Equilibrium definition

Let X =S x A x{0,1} be the state space of the entrepreneur problem, X; =S x A x {1} the

subset of the state space for firms with a procurement project, X a o-algebra generated by

X, and I" a probability measure over X'. Given government policy parameters (Y;,m,) and

a distribution of entrant entrepreneurs I'y over X', we define the steady state equilibrium of

the model as (i) a triplet of prices (w,r, ), (ii) a level constant p and a tax 7, (iii) firms’

policy functions, (iv) macroeconomic aggregates (Y,,C, A,T'), (v) and a probability measure
I', such that:

1.

The household solves its optimization problem, which delivers the modified golden rule
condition 3 (1+r) =1 and the budget constraint C'= Ar+w-7+T

. Entrepreneurs solve their optimization problem, which characterizes the firms’ policy

functions

The final good producers solve their optimization problems and the markets for each

intermediate variety clear. This means that,
f pg(s,a,1)y,(s,a,1)dl'= P)Y, and fpp (s,a,d)y,(s,a,d)dl' =Y,
X, X
The factor markets clear

fk(s,a,d)sz/adFJrA and fn(s,a,d)dle
X X X

The probability of obtaining procurement projects is consistent with the measure of

goods bought by the public sector:

[Pr(d’:l|b(s,a,d),d,s)dF:mg (F.1)
X

The budget constraint of the government holds: P,Y, =7

The transfers to the household are given by the net accidental bequests,

T=(1-0) [[Xa'(s,a,d)dr—fxadro]

I" is the stationary distribution of entrepreneurs consistent with the law of motion of the
distribution properly obtained from the policy functions of the entrepeneurs, the law

of motion of the productivity shocks s, and the probability function of procurement.
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9. By Walras law, the market for the private good clears:

Yp=f [b(s,a,d) +c(s,a,d) + 6k (s,a,d)]dl" + C
X

G Aggregate output, productivity, and prices
GDP and aggregate TFP. We can define GDP in the model as
Y = Y,+P,Y, = TFP,K¢N) ™+ P,TFP,K*N}"* = TFPK*N'"® (G.1)

where K = K, + K,;, N = N, + N,, and aggregate TFP in units of the private goods is defined

by,
K o N -« K « N -«
TFPE(?”) (Wp) TFpp+pg(79) (Wg) TFP, (G.2)

sectoral TFP. The TFP for the private and public sectors are given by,

1
P ——— T T AR R
Y, MRPK MRPN
TFP, = —2 - f i P P di Q.3
P KeNI | oo [S (MRPK,-p) (MRPNip ' (G-3)
Y, MRPK, \* (MRPN, \' 1 |77
TFP,= —9 - [ s g g di (G.4)
KeNi= | Jou| "\MRPK,,) \MRPN,,
1 PipYip 1 . 1 f 1 DiglYig 1 .
where = di, = — di
MRPK, Jio.1] BY, MRPK;, MRPK, J1, my P;Y, MRPK;,
1 = PipYip 1 dZ, 1 - Lpigyig 1 di

MRPN, J[o1] Y, MRPN,, MRPN,  JI, mg PyY, MRPN,,

As shown in Section 4.3.2, there is no heterogeneity in MRPN,;, nor MRPN;, in the model.

Therefore, sectoral productivities become:

———— \aq0p-1 op-1
Y, MRPK P
TFP, = —2 - f N i) di G5
7 = KgNie { 0.1] [S (MRPKip) ] Z} (G5)
1
— | aq0g¢-1 pr—
Y, | MRPK 2
TFP, = —9% - f S PP ] di (G.6)
KeNi= | Joam, |\ MRPK,,

Absent financial frictions, there would be no heterogeneity in MRPK;, and MRPK;, either
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and optimal TFP in the private and public sectors (conditional on selection) would be,

1 o1
TFP* = [ f S?P‘ldz']"“ and TFP* = f L ooty (G.7)
p [0,1] ! g p mg

Relative price of public sector good. Using the definitions of P, and P,, the relative

price can be written as,

& [ffg myg ng ]11109 _ [/[g mi (S MRPKa MRPN1 a)l 79 1 ]1 1"9
K [f[o,l] pr i ]1 ” [f[o,u (sl MRPKS, MRPN}Z;C“)l_"P di] 1=op

which follows from the definitions of MRPK;, and MRPN;,,, and the production function as,

PipYip op = L pipYip

OpipYi — 1 pipys
MRPK,;, = = -2 MRPN;,, = 22ediv _ (1 _ o) 22—~ Piedip
P 8l€lp “ Op kip ’ b 871 ( ) Op kip
L, o 1 (MRPKZ»,))O‘ (MRPNz-p)l *
plp_ap—lsi « -«

and the same applies for MRPK;, and MRPN,,. Next multiplying and dividing by MRPK:
and MRPN, * in the numerator, by MRPK, and MRPN, " in the denominator, and using

the fact that our model generates no dispersion in MRPN,,, we obtain,

P, NRPE, {ffg [ () ]1 h di}l_ag ) (mg)a TFP,
P [t ) ]

Relative sectoral TFP. Given the definition of TFP, in equation (G.3), we can write

_1

1 MRPK, 1 MRPK,, et
TFP, - f d' 1- di
’ [mg Iy mg( MRPKZP) ir=mg) | ( MRPKW) Z]

1
-1

[y TEP 4 (1= my) TRP ]

where we have defined TFP, ;, and TFP,, Ic as the average TFP in the private sector within
the set of procurement (I,) and non-procurement (I5) firms respectively. Then, dividing by
TEFP, in both sides we get the expression for TFP,/TFP,:

TFPp TFPp I -1 TFPp,IC op—1]op-1
N, [ —mpte 1 —my) [ tls .
TFP, [mg ( TFP, # (L=mo) | —pp, (G.8)
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The first term in equation (G.8) reflects the within-firm misallocation. With o, = o, this
term would be equal to 1 if ¢, = ¢, or if there were no financial frictions (\; = 0 Vi). Instead,
if ¢4 > ¢, firms switch their output relatively towards the public sector and the dispersion
of MRPK;, declines, which makes TFP,; /TFP, fall. The second term in equation (G.8)
reflects both between-firm misallocation and selection into procurement. If firms with higher
s self-select into procurement, then TFP,, I /TFP, declines. If there is more dispersion in
MRPK;, between non-procurement firms than in MRPK;, between procurement firms, then
TEP) 1 /TFP, is lower. In short, absent financial frictions the only reason for TFP,/TFP, # 1
would be the selection of firms into procurement. In the first best (no financial frictions and
the government selects the firms with highest s) we would have TFP,/TFP, < 1.

Relative sectoral MRPK. Given the definition of MRPK, in (G.5), we can write

-1

MRPK, = [ pls f u ”’y”’MRPK pdi+— il f Pn¥ie NIRPK; ! di

13 PIC

Rp I, _1 Rp 16 —————
—L2YMRPK, ; + —~MRPK, ;.
[Pp p Plo BY, pJg
where R, ;, and R, . denote total revenues in the private sector by procurement firms and
non-procurement firms respectively. Then, dividing by MRPKj in both sides we obtain the
expression for MRPK,/MRPK,

MRPK,,
MRPK,

JE— -1 —_— 1971
Rp,]g( MRPKP,[Q) . Boss ( MRPKP,I{?) ] 9)

BY,\ MRPK, BY,\ MRPK,

Whenever MRPK, # MRPK, there is misallocation of capital across sectors. The first term
in equation (G.9) reflects the effects of within-firm misallocation on this between-sector
misallocation. With o, = 0, this term would be equal to 1 if ¢, = ¢, or if there were no
financial frictions (\; = 0V4). Instead, if ¢, > ¢, firms switch their output relatively towards
the public sector and hence MRPK,, ;, > MRPK,. The second term in equation (G.9) reflects

both between-firm misallocation and selection into procurement.

H Additional moments

In this section, Table H.1 providess information on additional moments, both in the data

and in the model. Most of them are untargeted moments in our calibration.

A.45



Table H.1. Additional moments

(A) Selection (B) Treatment (LPs)
Data Model Data Model
Employment* 1.15 1.14 PpYp (h=0) -0.147 -0.086
MRPK* 0.15 0.15 poyp (h=4) 0.034 0.020
TFPQ 0.56 0.43 credit (h =0) 0.051 0.244
Fixed assets 1.44 0.98 credit (h =4) 0.050 0.088
Value added 1.56 1.14
Age 0.26 0.07
Leverage 0.05 0.05
Pr(dyq = 1|d; = 1)* 0.60 0.59
Pr(Y7, dij > 1dy = 1) 0.71 0.64
Pr(¥3 dij > 1dy = 1) 0.76 0.69
(C) ARI1 process (D) Procurement sales (share)
Data Model Data Model
corr(log y,log yi-1) 0.85 0.89 Mean 0.325 0.298
std(A log y; ) 0.67 0.67 pct 25 0.031 0.288
pct 50 0.105 0.294
pct 75 0.304 0.304
(E) Firm growth
Alog pityit Alog ng Alog ki
Data Model ‘ Data Model ‘ Data Model
Mean 0.15 0.13 0.07 0.13 0.11 0.22
Age 1 0.30 0.27 0.18 0.27 0.18 0.48
Age 2 0.07 0.07 0.01 0.07 0.04 0.13
Age 3 0.05 0.05 0.01 0.01 0.03 0.03

Notes: This table shows a number of moments as measured in our calibrated economy versus the data. The symbol * indicates
that the moment has been explicitly targeted in the calibration. The rest are untargeted moments. The top part of Panel
A reports the ez-ante procurement premia for employment, MRPK, fixed assets, age, value added, and TFPQ, as computed
as explained in Block #4 of Section 5. The bottom part of Panel A reports the (cumulative) probabilities of obtaining
procurement contracts in ¢+ 1, ¢ + 2, and t + 3, respectively, conditional on being active in procurement in period ¢ (period
t=2006 in the data). Panel B shows the point estimates of the local projection regressions shown in Figure 7 for h = 0 and
h = 4. For the case of leverage (defined as the ratio of credit to fixed assets), the premium is not expressed in log points but
in percentage points. Panel C shows the one-year autocorrelation of firms’ log sales and the standard deviation of firms’ sales
growth, both in the data (year 2005-2006) and in the model. Panel D shows p;g¥yig/piy; for firms with p;gy;g > 0, both in the
data (year 2006) and model. Panel E shows the distribution of firm growth in terms of output, employment, and capital, both

in the data (year 2005-2006) and model
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I Identification of model parameters

Our calibration strategy consists of choosing the values of 9 parameters so that the model
matches 9 moments. In this appendix, we show that our choice of targets is justified by the
fact that each of these targets is “particularly informative” of a particular parameter.

To do so, we proceed as follows. First, we draw a large random sample of parameter
combinations based on a 9-dimensional hypercube. Second, for each vector of parameters,
we solve for the model’s steady-state equilibrium and calculate the relevant moments.?¢ And
third, we plot how the 15th percentile, the 50th, and the 85th percentile of the distribution
of each moment as we move along the values of each parameter. We report all this in the 81
panels of Figure I.1. Intuitively, each panel in Figure I.1 documents how a particular moment
changes with a specific parameter, while the other parameters are allowed to vary randomly.
The steeper the slope of the relationship between the parameter values and percentiles of
the moment, the stronger the identification. The diagonal panels in Figure 1.1 shows that

each moment is especially informative of one parameter.

36We note that, for each vector of parameters, we need to iterate over w, p, and Y, to ensure that the
equilibrium conditions 4, 5, and 9 are satisfied. We do not need to iterate over 7 or T' because the equilibrium
conditions 6 and 7 are immediate.
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