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Abstract

Can bank loans make informal firms formalize? We match the universe of bank
loans, the social security records, and the economic censuses in Mexico to track for-
mality, loans, and firm transitions from 2005 to 2025. Three facts emerge. Three
quarters of firms with a bank loan are informal; informal firms pay higher rates, pro-
vide more collateral on collateralized loans, and obtain smaller loans; and firms move
between formality and informality in both directions. We develop a model in which
firms that need a loan and are at the margin between being formal and being informal
change their status when the relative terms or availability of loans change. Leveraging
bank credit supply shocks, we find that a ten percent credit supply expansion widens
the financial advantage of formal firms and, as the model predicts, raises the number
of firms that formalize by 850 (0.5 percent) and lowers the number of firms that be-
come informal by 600 (0.4 percent) per five-year window in our sample markets. We
demonstrate that bank loans affect not only formal firms but also informal ones, and
are a lever for formalization.
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1 Introduction

The effects of the financial sector on formal firms are well known in the literature.! How-
ever, little is known about its effect on the informal sector. This gap reflects the scarcity
of data linking informality and finance. This paper overcomes these data limitations, un-
covers stylized facts linking informality and finance, and addresses the following research
question: Can bank loans affect the formality decision of firms? We show that credit supply
expansions reach informal firms but the improvement in interest rates and in the volume of
credit is larger for formal firms. This asymmetric effect increases the financial advantage
of formal firms and changes formality transitions in both directions. The reason is that,
for firms that need a loan, the gains from better loan terms in the formal sector can offset
the tax costs of formality, making formality a financial decision.

This paper matches the universe of bank loans to social security administrative records
in Mexico at the firm level to uncover the formality of borrowers, the loan position of
formal firms, and the difference in loan terms between formal and informal enterprises. The
matched dataset contains nearly 3.3 million firms, 1.3 million borrowing and 2.2 million
formal, across 119 banks between 2005 and 2025. However, informal firms without a
bank loan cannot be observed in the matched dataset by construction. To overcome this
problem, we merge these two datasets with the economic censuses, which is only possible
at the market-level, to observe all types of firms over time: formal and informal, borrowers
and non-borrowers. To our knowledge, no other dataset contains formality, bank loans, and
firm transitions in the same local labor markets? over twenty years. As a result, we can
study a relatively unexplored relationship: the effect of bank loans on informal firms. The
relevance of this relationship comes from the prevalence of the informal sector. In Mexico,
88 percent of firms were informal in the 2024 Economic Census.

With these data, we document three stylized facts. First, contrary to a common as-
sumption, informal firms borrow from banks: around three quarters of the firms holding a
bank loan in Mexico are informal.® Therefore, informal firms are directly exposed to bank

loan conditions. However, because the informal sector is so large, only 5 percent of informal

IThis literature neither considers informality nor distinguishes firms by it. For instance, credit supply
shocks move the borrowing, investment, and employment of firms (Khwaja and Mian, 2008; Chodorow-
Reich, 2014; Amiti and Weinstein, 2018; Huber, 2018; Greenstone et al., 2020), credit constraints hold back
firm growth in developing economies (Banerjee and Duflo, 2014), and financial frictions misallocate capital

across firms (Buera et al., 2011; Midrigan and Xu, 2014; Moll, 2014).
2A Local Labor Market is constructed by the Bank of Mexico using commuting flows. The methodology

and information are published in the Bank of Mexico’s market analysis.
3A firm is informal when it pays no social security contributions for any worker. In the loan data,

this means that the firm has no record as an employer in the social security registry. In the census, that
the establishment reports zero contributions and positive income. This definition is used throughout the
paper. The data section discusses the definition, including the treatment of the intensive margin and of

firms with no income or no employees.
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firms hold a bank loan, against 13 percent of formal firms.

Second, informal firms face worse loan terms than their formal counterparts. At the me-
dian, an informal firm pays an interest rate 0.7 percentage points higher, needs 3 percentage
points more collateral on collateralized loans, and obtains loans that are less than a third
of those of a formal firm (33.2 thousand dollars smaller). These differences hold among
borrowers of similar size, in workers and revenue, and through most of the distribution.

Third, formality status is not permanent and it can change, potentially in response
to financial conditions. In Mexico, between the 2019 and 2024 Economic Censuses, 21.8
percent of formal firms became informal and 3.5 percent of informal firms formalized. In
contrast to most previous work that treats formality as an absorbing state from which
firms cannot transition into informality (Meghir et al., 2015; Ulyssea, 2018), we document
two-way formality transitions.®

To understand the plausible mechanisms that link formality decisions to the financial
sector, we build a parsimonious partial equilibrium model in which firms choose between
formality, informality, and exit. Formality carries taxes and higher operating costs but
better financial terms (lower marginal loan cost and more pledgeable collateral), while
informality avoids taxes and has lower operating costs but faces worse financial terms and
a higher exit probability. Therefore, the formality decision trades off the tax cost against
the financial benefits of being formal. The model predicts that a relative improvement
in the terms or availability of loans for formal firms with respect to the informal ones
should increase formalization and decrease formal-to-informal transitions, for firms that
need additional loans. Once the output price responds to entry, the model also predicts
that exit rises and that only formal entry rises. Formal entrants and deeper loans lower
the output price and displace the least productive incumbents of both sectors.

The model predictions are tested in the empirical section, where the challenge to claim
causality is endogeneity in the form of reverse causality (formality affecting financial con-
ditions rather than the reverse) and unobserved common characteristics (more productive
firms both formalize and borrow). To overcome this challenge, we instrument changes in
loans with bank credit supply shocks.

This method disentangles the changes in credit within firms that borrow from several
banks into supply (bank fixed effects) and demand (firm fixed effects) (Khwaja and Mian,
2008; Amiti and Weinstein, 2018), leaving the market of interest outside of the estimation
sample. Afterwards, it computes the predetermined bank shares in the market of interest.
The final instrumental variable is the aggregation of the shift (bank fixed effects), weighted

by the share (bank market shares), as in the quasi-experimental Shift-Share framework of

4The exception is collateral at the 90th percentile.
5The formal-to-informal and informal-to-formal transitions are not an artifact of the definition of in-

formality. They hold under alternative definitions: accounting for the intensive margin, using the social

security employer number, or using the tax identifier (Appendix A).



Borusyak et al. (2022).° The instrument is strong, with a first-stage F-statistic above 265,
and a one-standard-deviation shock roughly doubles five-year market credit.

A credit supply shock reaches both formal and informal firms, but asymmetrically, and
increases the financial advantage of being formal. Four years after a one-standard-deviation
credit-supply shock, formal firms have 25 percent lower collateral ratios, 19 percent more
credit, and interest rates about half a percentage point lower. For informal firms, the four-
year credit response is smaller (16 percent), while neither the change in interest rates (—0.1
percentage points) nor in collateral ratios (—13 percent) is statistically significant. The
number of firms holding a loan, in contrast, rises similarly in both sectors over five years,
by about 3,100 among formal firms (3 percent) and by about 7,900 among informal firms
(2.4 percent). In sum, a credit shock increases credit more for formal than for informal
firms, interest rates fall only for formal firms, and the reductions in collateral and the
increases in borrowers do not differ significantly between sectors.

The model predictions are corroborated. A credit supply shock that improves the
financial advantage of being formal increases formalization and reduces formal-to-informal
transitions. A ten percent credit supply expansion raises the number of firms that formalize
by 850 (0.5 percent) and lowers the number that become informal by 600 (0.4 percent) per
five-year window in our sample markets. The results suggest that policies that affect the
relative loan advantage of formal firms, from credit guarantees to bank competition, can
increase the share of formal firms. The formality-composition results are robust to balance,
pre-trend, and placebo tests, the removal of the largest lender and of the largest markets,
and a shock-level design with re-identified shocks. Beyond the switching margins, for a ten
percent increase in credit supply, the stock of formal firms rises by about 3,500 firms (0.5
percent) and formal entry by about 1,700 firms (0.7 percent) across the markets in our
sample. At the same time, exit increases by about 8,300 firms (0.5 percent), mostly among
informal firms, which the model attributes to competition in the goods market.

On the real side, the model predicts an increase in formal employment, coming from
formal entry and from the relaxation of constraints for formal borrowers. It also predicts a
fall in informal value added, coming from the formalization of the most productive informal
firms and the exit of the least productive ones. As predicted, but less precisely estimated, a
ten percent credit expansion raises formal employment across the sample markets by about
34,000 workers (0.2 percent) and the formal wage bill by about 0.9 million dollars per day
(0.2 percent), and lowers value added in the informal sector by about 0.8 billion dollars
(0.5 percent), with no change in the formal one. For scale, at the average market, a ten

percent credit expansion adds about 62 registered workers and raises the formal wage bill

SInference uses the exposure-robust standard errors of Adao et al. (2019). The design rests on roughly
seventeen effective bank shocks. No single bank-window carries more than 17 percent of the exposure
weight, and the results survive rebuilding the instrument without the largest lender, at a cost in first-stage

strength.



by about 1,600 dollars a day. The model has no prediction for wages, since it is in partial
equilibrium and assumes a fixed wage. The estimates are consistent with this assumption:
the mean daily wage across employers is essentially unchanged, falling by about one cent
(0.1 percent). If anything, the small fall is consistent with the entry of smaller formal
employers that pay below the market average.

The paper’s contribution lies in showing that bank credit reaches informal firms and
moves the formality margin. In particular, that a credit supply expansion changes the
composition of firms toward formality, through more formalization and fewer moves to
informality. The responses of employment, wages, and value added are smaller and less
robust, and we report them as secondary evidence. Moreover, the paper contributes to
three literatures.

To the credit supply literature it adds the margin that previous work could not incor-
porate: informality. This literature identifies credit supply shocks from multi-bank firms
(Khwaja and Mian, 2008), from market-sector cells that also include single-bank firms (De-
gryse et al., 2019), or from granular bank shocks (Amiti and Weinstein, 2018), and finds
real effects on employment and output in advanced economies (Chodorow-Reich, 2014;
Huber, 2018; Greenstone et al., 2020) and credit constraints on small firms in developing
ones (Banerjee and Duflo, 2014). In Mexico, Morais et al. (2019) find strong real effects of
credit supply shocks driven by foreign monetary policy, and Gutierrez et al. (2023) estimate
that a one-standard-deviation credit supply shock raises formal employment growth by 1.4
percentage points. Using household survey data, Bruhn and Love (2014) argue that open-
ing a bank branch raises informal business ownership, employment, and income.” Because
administrative records do not capture informal firms and household surveys do not follow
the firm, its loans, or its formality status over time, this literature cannot assess whether
credit affects the loans of informal firms or their formality decision, whereas our matched
data can.

To the informality literature it adds a financial lever that moves the formality margin. In
general, informal firms are small, unproductive, and rarely formalize (La Porta and Shleifer,
2014; Ulyssea, 2020). In Mexico, Levy (2018) and Busso et al. (2012) position informality
as the main source of misallocation and low productivity, while Alvarez and Ruane (2024)
find that its growth had little effect on aggregate productivity. On the modeling side,
Ulyssea (2018) separates the intensive and extensive margins of informality, Meghir et al.
(2015) and Bobba et al. (2022) integrate the formality choice into job search, and Haan-
winckel and Soares (2021) rationalize informality through compensating differentials. The
margins studied empirically are mainly the fiscal and administrative costs of formality. In

Brazil, lowering taxes formalizes existing informal firms with a low elasticity (Rocha et al.,

"In Brazil, formal employment increased after a reform that expanded credit (Fonseca and Van Doornik,
2022). Melcangi (2024) shows that even unconstrained firms increase their cash reserves and reduce em-

ployment in a credit crisis.



2018), and stricter enforcement raises formal employment (Almeida and Carneiro, 2012).
In Mexico, simplifying registration has modest effects, mainly on wage earners opening a
business (Bruhn, 2011; Kaplan et al., 2011), and policies that changed the relative cost
of formality, such as non-contributory health insurance or the 2019 border zone tax cut,
reduced the formalization of small firms or left formal employment unchanged (Bosch and
Campos-Vazquez, 2014; Campos-Vazquez et al., 2020).®> We explore the financial margin
at the market level in a causal way and find that formality status is sensitive to loan terms.
Guided by the data, our model allows firms to switch formality status in both directions,
whereas most previous models do not allow a formal firm to become informal.”

To the literature on firm dynamics with financial frictions it adds quasi-experimental ev-
idence on how financing terms shape the formality choice. Building on Hopenhayn (1992)
and on the models that integrate financial frictions into firm dynamics (Evans and Jo-
vanovic, 1989; Cooley and Quadrini, 2001; Gomes, 2001; Albuquerque and Hopenhayn,
2004; Clementi and Hopenhayn, 2006; Buera et al., 2011; Arellano et al., 2012; Midrigan
and Xu, 2014; Moll, 2014), the branch of the literature that links formality to finance intro-
duces the channel in which firms formalize to gain access to credit (Straub, 2005), connects
the size of the informal economy to the enforcement of credit contracts (Antunes and Cav-
alcanti, 2007; Quintin, 2008), and calibrates the financial disadvantage of informality in
economies with heterogeneous firms to trace it to output, productivity, and tax revenue
(D’Erasmo and Boedo, 2012; D’Erasmo, 2016; Franjo et al., 2022; Erosa et al., 2023). The
empirical evidence is thinner. Firm evasion is lower where credit information and branches
reach further (Beck et al., 2014), industries more dependent on finance have fewer informal
jobs where credit is more present (Gandelman and Rasteletti, 2016), and the gains from
formalizing in Brazil do not run through access to credit (Fajnzylber et al., 2011). None of
this evidence observes the loan terms of informal firms or follows their formality status over
time, and the calibrated models typically exclude informal firms from credit (Franjo et al.,
2022). Instead of calibrating the formal-informal gap in interest rates, collateral, and loan
size, we measure it in the loan registry and change it with quasi-experimental variation,
confirming the direction these models predict.

The paper proceeds as follows. Section 2 describes the data and Section 3 the descriptive
stylized facts. Section 4 builds the model, Section 5 develops the identification strategy,

and Section 6 presents the results. Section 7 concludes.

8Field experiments that reimburse the registration cost find similarly small effects (De Mel et al., 2013).
9Adom (2025) calibrates a dynamic model for Nigeria in which financial constraints delay the formal-

ization of informal firms, whereas Dix-Carneiro et al. (2026) study the effects of trade on informality in

Brazil.



2 Data and Motivating Evidence

This work uses three microdata sources and the Bank of Mexico definition of local labor
markets in Mexico.'® The first data source is the credit registry and includes the universe
of bank loans to formal and informal firms, where amounts, costs, and collateral require-
ments are observed. The second source is the social security records that measure formal
employment and wages. The third dataset is the economic census, which is a quinquennial
enumeration of formal and informal establishments with fixed facilities, on which we can
follow establishments over time.

The credit registry is generated by the National Banking and Securities Commission
(CNBV) from the regulatory report R04C that every bank has to file by law.!! These
data include the universe of commercial bank loans to businesses, from 2005 to date, at a
monthly frequency. The characteristics of each loan are included, such as the amount, the
interest rate, the collateral requirement, and the anonymized identity of the firm. After
cleaning, it includes 119 banks and 1.1 million borrowing firms, between 2005 and 2025.

The Mexican Social Security Institute (IMSS) records cover the universe of registered
employers and their workers, formal by definition. Wages are daily base salaries, which
include cash payments, bonuses, commissions, and payments in kind.'?

The economic census, conducted by the National Institute of Statistics and Geography
(INEGI), surveys establishments with fixed physical facilities every five years, and the
analysis uses the 2009, 2014, 2019, and 2024 waves.'®> An establishment in the economic
census is informal if it reports zero social security contributions and positive income, formal
otherwise. The economic census allows us to identify entry, exit and formality transitions
of establishments, as well as their value added.

The 777 local labor markets in the country are constructed by the Bank of Mexico using
commuting flows. Credit is observed in 705 of them, and the estimation sample keeps the
556 markets in which the instrument covers at least half of baseline credit, which translates
into 1,394 market-window observations across the census windows.

To combine the datasets, we first match the credit registry and the social security

10The data was accessed through the Econlab at Banco de Mexico. The EconLab collected and processed
the data as part of its effort to promote evidence-based research and foster ties between Banco de Mexico’s
research staff and the academic community. Inquiries regarding the terms under which the data can be

accessed should be directed to econlab@banxico.org.mx.
UThere is an aggregate, public version of these data available on the commission’s website. We used the

individual non-public version, accessed through the Bank of Mexico secured environment, EconLab, where

all the information is anonymized.
12\Wages are bottom-coded at the minimum wage and top-coded at twenty five times the Mexico City

reference minimum. The unit of observation is a job rather than a person, so a worker holding two registered

jobs contributes twice to our employment counts.
13The census is representative of localities with more than 2,500 inhabitants and non-agricultural sectors.

Activities without fixed physical facilities, such as street vending, are excluded.
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records at the firm level. This match makes it possible to identify the formality of the
borrower, which is informal if it does not appear in the social security records in the same
market and sector, formal otherwise.'* The matched data contains 3.3 million firms. Notice
that the credit-social security merged data includes formal firms with and without loans,
and informal firms with loans; however, it does not capture informal firms that do not have
a bank loan. To overcome this problem we merge the previous matched datasets to the
economic census at the market-level. By doing this we are able to identify all the formal
and informal establishments, with or without loans, at the market-level, and to follow them
over time.

The formality definition is the same in the census, in the credit registry, and throughout
the paper: a firm is formal when it pays social security contributions for at least one
worker.!6 This treatment of firms without registered workers as informal is the one used
for Mexico by Levy (2018) and Busso et al. (2012). Two clarifications. First, a one-
person firm, i.e., a self-employed owner, is formal only if the owner pays social security
contributions on his or her own behalf. More broadly, an informal-to-formal transition is a
firm that starts paying social security contributions for its first employee or employees, the
owner included, and a formal-to-informal transition is a firm that stops paying them for its
last ones. Second, we focus on the extensive margin of informality: only 0.7 and 5.3 percent
of firms operated on the intensive margin in 2014 and 2019, respectively (Table A.3),}7 so
we deliberately exclude this margin from the analysis.

The final dataset excludes agriculture, mining, construction, transport, financial ser-
vices, and government. Borrowers whose main address is outside of the country are ex-
cluded. The monthly credit registry and social security records are made annual by keeping
only the January snapshot. We keep only observations with valid locality and activity codes.
All the merges are made using anonymized versions of the tax number (RFC), the employer

social security registration number (IMSS), and borrower ID. All the data construction and

14 A formal firm whose registered workers are recorded in another market or sector is classified as informal
by this rule. Thus, by classifying a formal firm as informal, the rule, if anything, understates the differences
in loan terms by status. The classification enters only the descriptive statistics on loan terms and the annual

results by borrower status. The five-year estimates classify establishments with the census.
15Figure A.1 compares the informality share of firms with bank loans from two sources: the credit and

social security matched registries and the economic census. The registry classification is used only for loan
pricing, credit volumes, and collateral. The census classification is used for the establishment counts, the
transitions, and the value-added results. The average and state levels differ mainly due to the differences

in the definition of establishment and firm.
16Establishments with zero contributions and zero income are classified as formal. The positive income

requirement keeps establishments that report no income in the reference year out of the informal count,
since their zero contributions cannot be read as evasion. Any of the firms with zero income that does

operate informally is counted as formal, so the rule, if anything, understates informality.
1"The low prevalence of the intensive margin in Mexico could partly be explained by the widespread use

of outsourcing before the 2021 reform (Estefan et al., 2024; Colonna and Aldeco Leo, 2025).



definitions are collected in Appendix A.

The combination of these three datasets allows us to observe credit, formality, and firm
dynamics in the same markets over twenty years, which, to our knowledge, no other dataset
allows. The effects of bank loans on informal firms are relatively unexplored, mainly due
to the unavailability of the data. In contrast, the uniqueness of these data allows us to
uncover the fact that bank loans reach the informal sector, and the conditions under which

this happens, which is a central argument of this paper.

3 Descriptive statistics

Table 1: Descriptive statistics on firms, credit, and formality

Formal Informal All

Panel A. Firms and bank credit: Economic Census 202
Firms 658,065 4,810,115 5,468,180
Share of firms (percent) 12.0 88.0 100.0
Credit incidence (percent of firms) 13.3 5.2 6.2
Share of borrowers (percent) 26.0 74.0 100.0

Panel B. Credit terms by borrower status: credit registry, 2005-2025

Unique borrowers 210,895 1,114,533 1,269,287
Authorized credit per borrower, median (thousand USD) 47.9 14.7 17.2
Interest rate, median (percent) 15.5 16.2 16.0
Relationships without collateral (percent) 80.2 88.1 86.2
Collateral to authorized credit, median 0.45 0.48 0.47

Notes: Panel A: 2024 Economic Census. An establishment is informal if it reports zero social security
contributions and positive income. Panel B: Credit registry matched with the social security records,
January snapshots, 2005 to 2025. A borrower is formal if it appears in the social security records. Firms
that borrow under both statuses in different years (56,141) are counted in both columns of the unique
borrower row. Authorized credit is the sum of authorized lines across the borrower’s banks, in nominal
pesos at 19 pesos per dollar. Interest rates are annualized gross rates at the bank relationship level,
winsorized at the 1st and 99th percentiles within year. Collateral is observed from 2010; the ratio divides
collateral value by the authorized line among relationships with positive collateral. Table A.6 reports the

full distributions.

This section provides general descriptive statistics of the matched dataset. Three stylized
facts stand out for their relevance and implications. The most important and poorly
documented descriptive fact from the data is that informal firms are not outside the banking

system, a fact corroborated by two different sources. Table 1 reveals that in 2024, three



quarters of firms with bank loans were informal (census). This means that changes in credit
conditions affect informal firms directly.

The second stylized fact is that the loan contracting conditions are harsher for informal
firms. At median values, an informal firm pays a 0.7 percentage point higher interest rate,
needs 3 percentage points more collateral on collateralized loans, and obtains loans that are
less than a third of those of a formal firm (14.7 against 47.9 thousand dollars, 33.2 thousand
smaller). The share of relationships without collateral is, however, 7.9 percentage points

higher for informal firms.

Table 2: Loan terms of informal relative to formal borrowers of similar size and revenue

(1) (2) (3) N
Interest rate (percentage points) 3.26™** 1.94%** 1.40** 2,502,283
(0.02) (0.02) (0.02)
Log authorized credit —1.040***  —0.609*** —0.509*** 2,091,011
(0.006) (0.005) (0.005)
Log collateral per peso of credit 0.244*** 0.032* 0.045** 378,561
(0.017) (0.017) (0.018)
No collateral (percentage points) 6.317* 4.31%* 3.92%%*% 2474489
(0.09) (0.09) (0.09)
Year fixed effects Yes Yes Yes
Log revenue and log employees Yes Yes
Market by sector by year fixed effects Yes

Notes: Each number reports the coefficient of separate regressions on an indicator variable
that equals one if the borrower is informal. The depend variable is the one indicated in the
first column. The regression in column (1) includes year fixed effects; column (2) adds log
revenue and log employees; column (3) adds market by sector by year fixed effects. Data:
the credit registry matched to the social security records, January snapshots, 2005 to 2025.
The sample consists of the bank relationships for which the bank reported the borrower’s
revenue and number of employees, 49 percent of formal and 38 percent of informal relationship
years. The interest rate is the annualized gross rate of the relationship, in percentage points.
Authorized credit is the sum of the borrower’s lines, in logs, one observation per borrower and
year. Collateral per peso of authorized credit is in logs and uses collateralized relationships
only. No collateral is an indicator for a relationship without posted collateral, in percentage
points. The two collateral outcomes start in 2010, when the registry begins to report collateral.
The interest rate, revenue, and employees are winsorized at the 1st and 99th percentiles within
year. Standard errors in parentheses, clustered by firm. N is the number of observations in
columns (1) and (2); column (3) drops singleton cells and uses 2,500,879, 2,089,110, 376,705,
and 2,473,166 observations. * p < 0.10, ** p < 0.05, *** p < 0.01.

These gaps persist among borrowers of similar size. Table 2 compares formal and

informal borrowers of similar revenue and number of employees, as reported by the bank,
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in the same market, sector, and year. The results show that after controlling for the local
labor market, the sector, the year, and size (measured by the number of employees and
revenue), informal borrowers pay interest rates 1.4 percentage points higher, obtain about
40 percent (51 log points) less authorized credit, post 4.6 percent more collateral per peso of
credit on collateralized loans, and are 3.9 percentage points more likely to borrow without

collateral. Overall, these differences translate into a financial advantage for formal firms.

Table 3: Establishment transitions across censuses

Destination
Formal | Informal Exit
Formal 122,784 | 23,526 | 56,994
2014 | (% of Formal) 60.4 11.6 28.0
Origin Informal 263,565 | 2,232,216 | 1,531,660
(% of Informal) 6.5 55.4 38.0
Formal 324,052 | 138,041 | 170,946
2019 | (% of Formal) 51.2 21.8 27.0
Origin Informal 146,071 | 2,547,652 | 1,473,395
(% of Informal) 3.5 61.1 35.4

Notes: An establishment is informal if it reports zero social se-
curity contributions and positive income. Origin rows count the
establishments present in the origin census; therefore, the 2019 ori-
gin totals include establishments that entered between 2014 and
2019 and are not in the 2014 destination columns. Exit means the
establishment is not observed in the following census. Source: Eco-
nomic Censuses 2014, 2019 and 2024. The table covers the two

most recent five-year windows.

The third stylized fact, displayed in Table 3 and Figure 1, is that the formality status of
a firm is dynamic and can change in both directions. Between the 2019 and 2024 Economic
Censuses, 3.5 percent of informal firms formalized and 21.8 percent of formal firms became
informal and the pattern holds in every census window. In contrast to previous literature,
where the formal status is an absorbing state,'® we allow formality transitions to happen
in both directions. This suggests that formality is not a one-time decision, is continuously
re-optimized and is sensitive to changes in the economic environment, including potentially

the bank credit conditions.

18See, for example, Meghir et al. (2015); Imbert and Ulyssea (2026); Ulyssea (2018).
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Figure 1: Borrowing shares by formality
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Notes: An establishment is classified as informal if it reports zero social security contributions and
positive income. The main numbers represent the percentage of firms with loans in a given year with that
formality status. The numbers in parentheses are the percentage of firms with that formality status in a
given year with a loan. The source is the Economic Census (2014, 2019, 2024).

These three stylized facts guide the modeling decisions, the empirical strategy, and
the main arguments of the paper. The central idea is simple: certain firms (those almost
indifferent between being formal and being informal and that need a bank loan) decide
to be formal or not based on the different loan conditions they would face as formal or
informal. Therefore, for these firms formality is a financing decision.

Beyond these three facts, five others matter. First, informality is highly prevalent, 88
percent of the 5.5 million establishments are informal. Second, loan incidence is higher
among formal firms, 13.3 percent in the formal sector against 5.2 percent in the informal
one. Third, the market is the unit of analysis, and the median market contains 2,319 firms,
50 borrowers, and 2.5 million dollars of authorized loans. Fourth, informal firms hold less
capital per worker at every age and invest less per worker (Figure A.2). Finally, 85 percent
of borrowing firms in 2024 hold loans from a single bank (Table A.9). This last fact is
consequential for the empirical strategy and motivates a bank-level robustness check that

also includes single-bank firms.
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Table 4: Estimation sample: local markets across five-year windows

Mean SD pl0 Median p90 N

Panel A. Pooled levels or flows at the start of the window, per market
All firms 8,874.6 29,241.7 415 2,319 20,316 1,394
Formal 1,094.3  3,872.7 13 138.5 2,695 1,394
Informal 7,780.3 25,628.2 393 2,159.5 17,436 1,394
Firms with bank credit (census) 572.8 1,793.1 3 119 1,331 1,394
Switchers, informal-to-formal 253.4 879.8 3 38.5 589 996
Switchers, formal-to-informal 229.0 814.4 3 37 537 996
Borrowers (registry) 556.8  3,714.0 4 50.5 919 1,394
Total authorized creditf 431.5 5,578.9 0.1 2.5 195.6 1,394
Collateral ratio 2.21 55.35 0.00 0.04 0.31 1,394
Interest rate (percent) 14.86 4.56 8.838 1491 20.30 1,394
IMSS workers 26,655 142,866 37 1,316 47,088 1,394

Panel B. Instrument
Shift-Share instrument (standardized) — 0.248 1.197 —0.893 —0.261 2.063 1,394
Coverage 0.921 0.110  0.762  0.967 1.000 1,394

Notes: All statistics pool the 1,394 market window observations (556 markets, windows 2009-2014,
2014-2019, 2019-2024), unweighted. N smaller where undefined. Census is the source for firms by status
and firms with bank credit. The registry is the source for borrowers, credit, collateral ratio and interest
rate (credit-weighted market averages). T Million dollars at 19 pesos per dollar. Coverage: share of
baseline credit held by banks with an estimated shock. The Shift-Share instrument is standardized over
all market windows with a constructible instrument (2,356 market windows, Table A.2), not over the
estimation sample alone, which is why its mean and standard deviation here differ from zero and one.
Coverage is the share of baseline credit held by banks with an estimated shock; the estimation sample
keeps market windows with coverage of at least 0.5. Five-year changes in every outcome and the full

versions by source are reported in Tables A.7 and A.8.

4 A parsimonious model of formality and finance

The objective of this section is to build a parsimonious model that rationalizes the link
between bank credit conditions and firms’ formality decisions. The model is a firm model
in the tradition of Hopenhayn (1992), with two operating regimes as in Ulyssea (2018)
and costly external finance as in Gomes (2001). The empirical facts of Section 3 guide the
modeling decisions. For instance, we allow firms to switch their formality status back and
forth, as observed in the data, and informal firms to access bank loans under sector-specific
loan terms. The model identifies which firms respond when financial conditions change and

signs their response. Moreover, it serves as the stepping stone for the empirical strategy.
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4.1 Environment

Time is discrete and lasts two periods, ¢ € {1,2}. The economy is populated by two types of
risk-neutral entrepreneurs: incumbents and potential entrants. An incumbent entrepreneur
owns a firm that belongs to a (formal or informal) sector and holds k; > 0 installed capital
at period one, while a potential entrant entrepreneur is endowed with financial wealth
ko > 0 and may or may not start a firm in sector s € {informal, formal} in period two.
Every entrepreneur discounts period two at factor 5 € (0,1) and consumes its dividends
and the depreciated capital, which depreciates at rate 6 € (0,1). We assume that output
is the numéraire good, the wage w is exogenous to the firm,'” and both the output price
and the pre-tax wage are the same for formal and informal firms.? These assumptions
allow us to focus on the formality transitions caused by financial conditions. We relax the
assumption of an exogenous output price in Subsection 4.4 to capture the competition in
the goods market induced by changes in financial conditions.

An active firm in sector s with capital £ and labor ¢ produces
y = 0k, a,v >0, a+v<l, (1)

where log productivity combines transitory shocks and a permanent component w, drawn
at birth from Inw ~ N(0,02) and known to the firm, such that follow an AR(1) process®!

Ing; = lnw + ¢4, Infy = pInb; + (1 —p)lnw + ey, (2)

where the innovations £, 4 N (0,02), p € (0,1), and ® and ¢ denote the cumulative dis-
tribution and density functions of the standardized innovation e;/0., which is standard
normal (® and ¢ carry no subscript, unlike the financing cost ®4 and the spread ¢ intro-
duced below). As shown below, the expectation of the profitability index z = /(1) is
the only object of this process that enters the firm’s decisions.

A formal firm pays a proportional tax 7, € [0,1) on revenue and a payroll tax 7, > 0
on its wage bill. An informal firm evades both taxes. Therefore, the only advantages of

formality are financial, together with a survival advantage introduced below, and the only

19Holding the wage fixed is a partial equilibrium simplification. The simplification is supported by the
fact that the formal wage barely responds to credit shocks in our annual estimates. Moreover, the aggregate

wage movements are absorbed by the year fixed effects of the empirical design.
20Equal pre-tax wages and output prices across sectors are a normalization to compare the average firm.

A sector-specific wage or price would enter only through 2, and hence through the wedge T' = Q;/Q;,
which the analysis treats as a parameter. Every result below holds for any T' that satisfies Assumption 1.

We cannot measure wages or prices for informal firms in this data.
21The process is common across sectors. We abstract from sector differences in productivity dynamics.

In our model a sector-specific innovation variance would only rescale Qg in Equation (7) through & and

would not alter the described mechanisms.
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advantages of informality are fiscal savings and lower fixed costs.?? Static profits are

7s(0,k) = max (1 — 7, 4) 0k — (1 + 75) w¥, (3)

£>0

with 7, y = 7, 70,y = 70 and 7,; = 7; = 0. The model deliberately excludes the intensive
margin of informality, i.e., firms paying payroll taxes on only part of their workforce. This
decision is data-driven. As Table A.3 shows, only 0.7 and 5.3 percent of establishments
used the intensive margin in 2014 and 2019, respectively.

Wages and taxes are paid within each period out of contemporaneous revenue and
wealth. Investment, in contrast, must be paid one period before it becomes productive.
Therefore, a firm raises external funds, denoted by a > 0, to cover any difference between
the cost of desired capital and its internal funds.?® External finance entails a sector-specific

cost, so a firm raising an amount a incurs a financing cost of the form

q)s(a) = ¢s a, ¢l > ¢f > 07 (4)

which is repaid, together with the principal, out of the following period’s resources. The
parameter ¢ is the present value of the spread between the marginal cost of external funds
and the risk-free rate in each sector, so the loan enters the firm’s problem only through
this cost. Notice that debt lasts one period. Firms borrow at the transition stage to install
capital, subject to the budget £ < n + a, and no debt is carried further, at the cost of
abstracting from leverage dynamics. There is no default in the model, so ¢ is a pure
intermediation wedge. In the data the spread also contains a default premium, which the
model does not separate. The spread in the informal sector is higher because informal
firms cannot pledge audited accounts, registered assets, or formal payroll as information
collateral, in line with the data. Besides the sector difference in price, there is a difference in
the amount of external funds available to a firm, which is limited by a collateral constraint

on the capital being installed,
a < bsk, 0<b <bp<l. (5)

This constraint means that lenders only finance a fraction b, of the installed capital. For

formal firms this fraction is higher because being formal raises pledgeability.

ZZFor tractability, we exclude the size-dependent audit cost of informal firms used by Ulyssea (2018).
Including it would make formality always optimal for large firms, regardless of financial conditions. For
smaller firms, for which this cost is negligible, the exclusion is inconsequential: the financial advantage of

formality and the conclusions of the model still hold.
23External finance includes a wide range of funding sources. This paper focuses on bank loans and

abstracts from the optimal choice of financing instruments. More broadly, the financing-cost function can
be interpreted as a reduced-form representation of other sources of costly external finance, provided that

their relevant features are captured by the same specification.
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Hence, the pair (¢s,bs) summarizes in reduced form the financial conditions faced by
sector 5. Both have a counterpart in the data. Loan rates move with ¢,, which prices
the spread over the risk-free rate. The collateral ratio, i.e. collateral per peso of credit, is
the inverse of b, for a loan secured by the capital being installed. A lender that requires
collateral worth 1/b, per peso lent caps the loan at bsk. Hence a lower collateral ratio is a
higher b;,. We use this mapping for the direction of the changes, not for their level, since
most loans provide no collateral and, when they do, the median collateral covers less than
half of the authorized credit. The annual results of Section 6 measure the effects of credit
supply shocks on these two data counterparts of the model’s financial parameters by sector.
Given their importance, all the comparative statics below are taken with respect to these
parameters.

Regarding costs, a firm faces entry, ¢; > 0, operating, ¢, > 0 with ¢; > ¢; > 0, and
switching costs, ¢;f,cp; > 0. Additionally, in period two and before producing, a sector-
specific exogenous death probability materializes, As € [0,1) with A; > A\;.°

Let o € {e,i, f} denote the origin of a firm: the current sector, informal (i) or formal
(f), for an incumbent, and out (e) for a potential entrant. Notice that e also denotes the
destination of a firm that exits. Let n, be the internal funds of a firm before paying the
fee of its destination. The internal funds are last period’s profit net of the fixed cost plus
the resale value of the depreciated capital for an incumbent, and the initial wealth for a

potential entrant:

To(01,k1) — co + (1 — 0)ky, incumbent of sector o € {3, f}, ©)
ne =
ko, potential entrant, o = e.

The destination d leaves n,q = n, — Koq inside the firm, where r,q is the fee of moving
from o to d: ¢ for an entrant, c;; or cy; for a switching incumbent, and zero otherwise.
An exiting incumbent simply consumes n, and a non-entrant consumes ky. In the firm’s
problem below, n denotes the funds inside the firm, n = n, 4.

Figure 2 summarizes the timing. In period one, incumbents observe their productivity
(01, w), produce with their installed capital ki, and pay wages, taxes, and the operating
cost ¢,. Incumbents therefore enter the transition stage with the internal funds n, of

Equation (6). Potential entrants reach the transition stage with their productivity and

24The financial primitives are taken as given rather than derived from deeper frictions: limited enforce-
ment generates endogenous borrowing limits (Albuquerque and Hopenhayn, 2004; Clementi and Hopen-
hayn, 2006), costly intermediation and default generate endogenous spreads (Cooley and Quadrini, 2001;
Arellano et al., 2012), and D’Erasmo and Boedo (2012) embed endogenous credit in an economy with
informality. Each such theory delivers the two objects assumed here, a quantity limit and a price wedge,
and is consistent with the sector ranking observed in the data. Taking them as primitives, as in Midrigan

and Xu (2014) and Moll (2014), keeps the mapping from the quasi-experimental evidence transparent.
%5The inequality A\; > As is consistent with the exit rates observed in the data.
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wealth (w, kg). At the transition stage, where neither knows the productivity innovation
gy ~ N(0,02) nor the death shock (probability \;), each firm or potential firm chooses
its next period sector, d € {out,informal, formal}. Notice that out means exit for an
incumbent and staying out for a potential entrant. The sector decision may entail an entry
or switching fee, which the firm pays at this stage. Firms that continue in a sector then
choose their capital ks and external funds a < bgky at cost ®4(a), and the funds not invested
are consumed. In period two, the death shock is realized. The owners of destroyed firms
consume (1 — d)ky net of the loan repayment. Surviving firms observe g5, produce, pay
wages, taxes, the operating cost, ¢4, and the loan with its fee, (1 + ¢4)a. At the end of
period two, the depreciated capital (1 — §)ks is sold and consumed. The world ends.

Figure 2: Timing of the two-period model.

I
ncumbents observe Realized shocks:

productivity (01,w),
produce with capital k1,
pay wages, taxes &
operating costs ¢,, and

keep internal funds n.
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Unknown shocks:
death (\g) and
productivity (e2).

Firms choose d € {e, 1, f}
at fee ko4, capital ko, and
debt a < bgks at fee ®4(a),

and consume the rest.

death (Ag), then
productivity (ez).

Surviving firms
produce, pay wages, taxes,
operating cost cg4, and
loans (1 + ¢q4)a, sell
(1 —96)ks & consume.

t=1

~

transition stage

4.2 Capital and investment decisions

After solving the static labor problem of the firm, we can re-express its profits as
ms(0, k) = Qs x k7, (7)
where v = a/(1 —v) € (0,1), x = 007 is the profitability index, and Q, = (1 —

v

v)(1—1,5) = [m} ™" collects the technology, wage, and taxes paid in sector s. This

expression is useful because profits are linear in z, so the single sufficient statistic in every

decision below is the expectation of the profitability index, & = E[zy | Z;], where Z; is
the information set at the transition stage. All the statements are formally presented in
Appendix B and all proofs are collected in Appendix B.13.

Consider now the problem of capital and external funds at the transition stage of a firm
that decided to operate next period in sector s, with internal funds n > 0 and expected

profitability index z:
G.(#,n) = max —k—@s(a)+6[(1—>\5)95£ K1+ (1—0)k], a=max{0,k—n} < bsk. (8)

k>0
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Therefore, the value of operating in sector s is Us(z,n) = n 4+ Gs(z,n) — (1 — A\s)cs. In
other words, the entrepreneur consumes the internal funds n minus the resources put into
the firm and expects profit net of the fixed cost if it survives plus the depreciated capital
resale.

Define the cost of capital as R® =1 — 3(1 — ¢) when it is acquired with internal funds
and as R, = R? + ¢, when capital is paid for with external funds borrowed under sector s

conditions. Then, the corresponding optimal capital targets under these two prices are

V(1 )\S)Qsa%} = h@— [w(l - Asmﬂ = o)

ha(@) = { RO R,

Table 5 summarizes the solution to the capital-financing problem and distinguishes four
types of firms. Cash-flow sensitivity refers to the marginal response of optimal capital to
internal funds, 0k’ /0n, holding Z and s fixed.

Table 5: Four regions of optimal capital and external funds

) Internal funds n Capital Borrowing Cash-flow
Region
against k k; ay sensitivity
R1: Unconstrained n > ks ks(2) 0 0
R2: Constrained non-borrower INfS <n< ks n 0 1
R3: Borrower (1-— bs)lzrs <n < ks ES(A) ks —n 0
~ 1
R4: Collateral-constrained n < (1—by)ks r bek:
— by 1—bs

The first type (R1) is an unconstrained firm with sufficient internal funds to finance
its internally financed capital target (n > k). This firm does not borrow, and its cash-
flow sensitivity is zero. The second type (R2) is a constrained non-borrower. Its internal
funds are insufficient to attain the internally financed capital target, but borrowing is not
optimal. The firm therefore invests all its internal funds, so its cash-flow sensitivity is one
because each additional unit of internal funds increases capital by one unit. The third type
(R3) is a borrower that attains the capital target associated with the higher cost of external
finance. It borrows the difference between its chosen capital expenditure and its internal
funds. Its cash-flow sensitivity is zero because additional internal funds reduce borrowing
without changing its capital choice. The fourth type (R4) is a collateral-constrained firm.
This firm borrows up to its collateral limit and invests less than its externally financed
capital target. Its cash-flow sensitivity is 1/(1 — bs) > 1. Each additional unit of internal
funds supports 1/(1 — bs) additional units of capital, including bs/(1 — bs) units financed
through additional borrowing.
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The derivatives of the value of operating in sector s, U, with respect to the financial
parameters (¢, bs) measure the value of a change in financial conditions for the firms of

each sector (Lemma B.5):

s — _az(im) <0,

Ds

ou, 1 n (10)
Skt =1 1= Ak = Ry| ——— > 0,

(%S Hs R R4 Vﬁ( ) TR R](l—b5)2 - 0

where s > 0 is the multiplier on the collateral constraint (5). The first inequality is strict
exactly when the firm borrows and the second exactly when the collateral constraint binds.
Finally, the cross-derivatives are zero: QU,/0¢py = OU,/0by = 0 for &' # s.

4.3 Sector decision

Recall that the origin o and the destination d take values in {e = out, i = informal, f =
formal}, and that the destination leaves internal funds n,q = n, — Koq inside the firm, as

stated in Equation (6). Then, the firm’s formality decision compares
Ao(Z,n0) = Up(Z,n0 — Kop) — Ui(Z, 10 — Koi). (11)

Notice that the empirically relevant comparison is that of borrower firms (R3) at origin
and destination, whose desired capital exceeds their internal funds. The statement below
is for those firms. Appendix B gives the conditions under which the threshold structure
extends to the other branches. For borrowing firms at origin and destination, the following

expression holds

Ao(#,n,) = A2T5 — Bn, — C,, (12)
with
~ L 1
A= (1 =)y |M; 7R, = MR, "7 |, B=¢;— ¢y > 0, (13)
Co = (1+ ¢p) kop — (1+ &) Koi + B[(1 = Ap)er — (1= Nl (14)

where M = B(1 — \g)$2s. The coefficient A is the difference in the value of growth between
formal and informal loan terms. The coefficient B is the spread gap, so each peso of internal
funds is worth B more inside an informal firm, which borrows at the higher spread. The
constant C, collects the fee and operating cost differences of formality for a firm of origin
0.

Assumptions 1-3 are the conditions under which the following results on sector decisions
hold. In particular, Assumption 1 states that, for a firm that has to borrow, the financial
advantage of formality outweighs its fiscal cost net of the survival advantage. Assumption 2

rules out the case in which formality is preferred at every productivity level and requires
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that entering sector d and switching to d’ at once cost more than entering d' directly.
Finally, Assumption 3 states that a firm productive enough to be at the formality threshold
is productive enough to prefer operating informally to exiting (or to staying out, for an
entrant).

More generally, for each origin o and pair of destinations d,d’ there exists a unique
productivity threshold :i"ffd/ at which the firm is indifferent between d and d’. At a common
level of internal funds, the thresholds are ordered on the expected productivity line such that
<2 < 2§ < ijcf < & < # (Proposition B.7 in Appendix B states the conditions).

Figure 3 summarizes these thresholds and previews the comparative statics below.

Figure 3: Sector thresholds by origin state and the effect of better formal credit terms

Stay Out Enter informal : Enter formal R
Out = 1 ' z
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Exit Stay informal { Switch to formal
Informal — w % T
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Exit Switch to informal , Stay formal )
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Notes: Each line orders the destinations of an origin state by expected profitability. Solid ticks are the
thresholds at baseline. As an example, dashed ticks and arrows show where the formality thresholds for
firms that borrow move after an improvement in formal loan terms that exceeds the improvement in
informal terms (A¢y < A¢; < 0 or Aby > Ab; > 0) once weighted by the firm’s borrowing in each sector
(a}|A¢s| > aj|Ad;|, Proposition B.10). The analogous condition holds for collateral. The movements of
the thresholds between exit and informality are not drawn, for clarity, and no threshold moves for firms
that do not borrow at a fixed output price.

So far we have established two separate implications of the model. The first is an
anatomy of financially constrained firms based on the firm’s expected productivity and its
internal funds. The second is an endogenous sector sorting based on the expected produc-
tivity of the firm. However, the relevant predictions of the model are in the interaction of
these two implications. To see this, notice that for borrowers and collateral-constrained
firms the sector productivity thresholds depend on the financial conditions (parameters ¢
and b), that is, 2% (¢;, b;, 7, by) for all o,d,d’ € {e, i, f}, whereas for unconstrained firms
they do not.

Table 6, which states Proposition B.10, reports the sign and size of each threshold’s
response to the financial conditions for borrowing firms. Let D, = Bn, + C, > 0 and let
a’ be evaluated at the relevant margin. Then, for borrowing firms, the thresholds respond

to financial conditions as follows:
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Table 6: Response of the sector thresholds to financial conditions

Threshold o5 T oi T byt b; T
o (A=7)at 1—)a* k* e
Formality margins: & i?i»f, :%;f (D’};)f >0 —(D’Z)a’ <0 —vaof <0 % >0
Informal entry /exit: z¢, 25" 0 % >0 0 —'ué;,'l <0
1 1
. . al 12z k*
Formal exit: ¢ 0 L >0 0 — L <0
f ¢ c

Notes: The first row reports 9 In(threshold)/d(parameter), with N, = & 0A,/Ji evaluated at the threshold
(= D,/(1—7) on R3xR3). The second and third rows report level derivatives, with G} = G, /0% = M, k;”
the slope of the informal value (with k¥ = k;(z) on R3, k¥ = n/(1—b;) on R4) and a* the optimal debt. Both
are evaluated at internal funds n, ;. The collateral terms psk? are the derivatives OU,/0b, of Equation (10),

positive only when the collateral constraint binds (R4).

The table tells us how the thresholds move with changes in the financial conditions.
However, the empirical results measure changes in transitions, not in thresholds. To trans-
late thresholds into transitions we must consider the distribution of productivity shocks.
To illustrate this, consider an informal incumbent with permanent productivity w and
internal funds n. Since Z increases with Inf#; = Inw + 1, the firm formalizes when 6,
exceeds the productivity cutoff 6;;(w,n) that corresponds to ijf (n), so the probability of

an informal-to-formal switch is

In 6, —1
P(i — f |w,n) =1—O(zi), zifznelf(w’m ne (15)

O¢

which is the fraction of informal incumbents with permanent component w and funds n
whose realized period-one productivity 6; exceeds the cutoff. Analogous expressions hold

for every other transition. For the formalization rate of borrowers,

OP(i = flwmn)  ozy) 1-v (1 —7)a 0 16
6¢f O¢ P D; e ( )

Density 6, Units gip i;f/agbf

The symmetric expression in ¢;, the collateral analogs, and the other transitions are in
Proposition B.11. Two implications of the link between thresholds and transitions matter
for the empirical exercise. First, the sign of every transition response is determined by
the sign of the threshold shift (for instance, 0ln .f:z:f /0¢; in Equation (16)). That is, a
lower threshold increases the transitions into that destination. Second, the response of a
transition rate to a change in a loan term is proportional to the density of firms near the
threshold, ¢(z)/o., and to the borrowing of those marginal firms near the threshold, a%, as

Equation (16) displays. Therefore, self-financed firms do not contribute to the response, and
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the elasticities are large where many constrained firms concentrate close to their thresholds.
The aggregate response is an incidence-weighted integral concentrated among small, young,
low-net-worth firms.?%

In the model a firm transition is caused by one of two reasons: a productivity shock or a
threshold shift due to financial conditions. In the data both are observationally equivalent.
Hence, it is important to highlight that the empirical strategy uses the data to discipline
the model, since it disentangles productivity changes from changes in financial conditions.
The details come in the next section, but for now it is enough to know that the empirical
strategy separates changes in credit driven by demand (productivity, 1 in the model) from
those driven by supply shocks (the loan terms ¢, and b, in the model), and then explains
firm transitions caused exclusively by changes in financial conditions.

The model yields testable predictions of the effects of changes in financial conditions on
firm transitions. In particular, we test the signs against the results. The model predicts
that a relative improvement of the loan terms for formal firms with respect to those faced by
informal firms lowers every formality threshold (the arrows of Figure 3).2” This means that
relatively cheaper or more abundant credit in the formal sector, once the improvement
in each sector is weighted by the firm’s borrowing there, increases formal entry, raises
informal-to-formal switching, and reduces formal-to-informal switching. Anticipating the
results, the estimates below confirm this prediction. A bank credit supply shock improves
the loan terms of formal borrowers by more and, as the model predicts, formalization rises
and formal-to-informal transitions fall.

The model so far delivers predictions for the formality thresholds and entry. Realis-
tic predictions about exit, however, require competition in the goods market. The next
subsection introduces this competition by letting the output price respond to the quantity
produced.

4.4 Competition in the goods market and exit

Until now, the model has assumed an exogenous output price, which rules out competition
in the goods market. However, this assumption is particularly relevant for the exit margins,
where the credit-driven entry of new firms increases competition and can drive incumbent

firms out. This subsection relaxes this assumption by allowing the local output price to

26 Appendix B.11 works out what the Shift-Share coefficient identifies through the lens of the model.

2"When only formal terms improve, every formality threshold falls unconditionally. When both sectors
improve, the thresholds fall whenever the formal improvement is larger once weighted by the firm’s bor-
rowing in each sector, a}|A¢s| > aj|A¢;| by the first row of Table 6, and analogously for collateral. At
the entry and informal-to-formal margins, formal borrowing is larger (a} > af), so a larger improvement
in formal loan terms (|A¢s| > |A¢;|) suffices there. In contrast, at the formal-to-informal margin, formal
borrowing is not necessarily larger (af — a} =k —k ¢ + ¢y, Corollary B.13), so the threshold falls if and

only if the formal improvement exceeds the informal one by the factor a}/ ay.

22



respond to the number and size of firms as in Hopenhayn (1992), which introduces goods
market competition in reduced form.?® This extension is a generalization of the baseline
case and adds a price channel to the credit effects discussed in the baseline model.

Let the common output price be P > 0 with inverse demand P = P(Q), where @ is the
aggregate output after the transition stage and P is a continuous and strictly decreasing
function. The equilibrium price exists and is unique (Proposition B.16). The values of
@ and P are known at the transition stage because the idiosyncratic shocks average out
with a continuum of firms. Thus, each firm takes P as given and the static profits become
ms(0,k; P) = Q (PQ)ﬁk:V, where the price enters in the same position as productivity
(Lemma B.15). Notice that every object of the baseline model (the capital and borrow-
ing policy, the value of each sector, and all the thresholds above) is unchanged once the
profitability index is measured in price-adjusted units, P, Equivalently, in units of
the profitability index every threshold j is divided by P77, that is, #;(P) = &;(1) P 7.
Therefore, a lower price raises all the thresholds in the same proportion. Proposition B.16
characterizes the equilibrium response.

In this new setting, a credit supply expansion still increases the number of firms, labor,
and output, which is the credit effect described in the baseline model. The added price ef-
fect of this extension is the decrease in price that follows the rise in output and that in turn
raises every threshold in productivity units. For the informal entry, formal exit, and infor-
mal exit thresholds the price effect dominates (price thresholds), while for the formal entry,
formal-to-informal, and informal-to-formal thresholds the credit effect dominates (credit
thresholds) as long as local demand is sufficiently elastic (Proposition B.16). The credit
effect is weaker for the price thresholds for two reasons. First, the price thresholds, in con-
trast to the credit thresholds, depend only on the informal loan terms (Proposition B.10),
which the credit shock moves less, as the results show. Second, the credit effect depends
on the borrowing intensity of the marginal firm (Lemma B.5), which is smaller at the price
thresholds, where marginal firms have lower productivity and less capital and, therefore,
borrow less.

To see this formally, let a credit supply shock of intensity ( lower the spread of sector
s by the proportion x? and raise its collateral capacity by the proportion x?. The shock
raises the borrower’s value of operating in sector s by g, = dU,/d¢ = x?psa’+x bsusk: >0
(Lemma B.5). Notice that, as in the baseline case, the credit effect at the credit thresholds
is negative when the formal improvement dominates, gy > g; (Corollary B.13). Then, the
log shift of threshold j for borrowers is the sum of the credit and price effects, which Table 7

sumimarizes.

Z8Monopolistic competition in the local market as in Melitz (2003) delivers the same reduced form, i.e.

a demand index that falls with the mass of competitors and enters profits like productivity.
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Table 7: Credit and price effects on the sector thresholds

Threshold j Credit effect s; Total effect
: Jif aif aif 990 , 1— 0
Credit thresholds: &¢', &}, 2 N © sj+¢/(1-v)<
o
) T G , _
Price thresholds: ~Z¢', 2§, ¢ e <0 sj+¢/(1—v)>0

Notes: s; is the log shift of threshold j in index units at a fixed output price.
/(1 —v) is the price effect, where ¥y = —dIn P*/d{ > 0 is the proportional fall
of the equilibrium price (Proposition B.16). N, and G} are the slopes of Table 6.
gi is evaluated at internal funds n, ;. The signs of the total effect hold when local
demand is sufficiently elastic (Proposition B.16). In productivity units the total
shift is [(1 — v)s; + ¢]/p for incumbents and (1 — v)s; + ¢ for entrants. Credit
thresholds: formal entry, informal-to-formal, and formal-to-informal transitions.

Price thresholds: informal entry, informal exit, and formal exit.

The credit effect of Table 7 combines the derivatives of Table 6 with respect to ¢4 and b,
into a single credit shock (. For the total effect, a threshold therefore rises if and only if the
price effect dominates the credit effect, i.e., ¢ > (1 —v) |s;|. This is the case only for price
thresholds. In terms of firm transitions, the three predictions that matter for the empirical
results are: (1) the increase in formal and informal exit, (2) no increase in informal entry,
and (3) the rise in formal entry and formalizations and the decrease in formal-to-informal
transitions due to the dominance of the credit effect.

The model also predicts the change in value added through the inflows and outflows of
firms after a credit expansion. The informal sector loses more firms through formalization
and exit and gains fewer (no additional entrants due to the price effect and fewer formal-
to-informal transitions). These flows cause total informal value added to fall. In the formal
sector the effect on value added is ambiguous. There are more inflows (formalization and
entry) and fewer formal-to-informal outflows, but also more exits. The effect on total formal
value added depends on whether the exit outflow outweighs the inflows. Proposition B.14

also characterizes the productivity of the marginal entrants and their subsequent exit.

5 Empirical strategy: Shift-Share identification with ex-

ogenous shocks

We are interested in estimating the impact of credit supply shocks on firm-level transitions
(formality status, entry, and exit) and other outcomes. The problem is that OLS estimates

would be contaminated by reverse causality and omitted-variable bias: markets with more
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informal-to-formal transitions may demand more credit, and an unobserved technology
shock may simultaneously raise firm entry and credit volumes.

Consider the ideal experiment where additional funding is randomly allocated across
banks, raising the credit supply of the selected banks. Because the selection is random,
it is uncorrelated with firms’ demand for credit and, hence, with firm transitions and
other outcomes. In this setting, identification requires, as an exclusion restriction, that the
random allocation affect outcomes only through credit in equilibrium.

We approximate these conditions using a quasi-experimental design, following Amiti
and Weinstein (2018) and Greenstone et al. (2020). First, we decompose yearly bank-
firm credit growth into demand and supply components. We exclude from the sample the
market m that we are interested in (the Leave-One-Out step) to eliminate the mechanical
bias that would arise from estimating g,; on data that include market m’s own observations.
Specifically, we estimate

AlnLyp = ap™ + g, + €41 (17)

where A denotes the one-year log change, a;," is a firm-year fixed effect that absorbs credit
demand, and g,,"" is a bank-year fixed effect that recovers the bank-specific supply shock.
The regression is weighted by the total credit authorized from the bank to the firm over
the five preceding years and the estimated bank-year effects are normalized to have zero
credit-weighted mean within each year. Finally, we add the yearly shocks over the five-year
window, g,y = Eizo Gyt~ 1> to match the five-year differences of the outcome variables.?

Notice that the estimation relies on the yearly credit variation across banks within a
firm, so that only firms borrowing from two or more banks in a given year contribute to the
estimation.?® In what follows, we maintain the standard assumption that the supply shock
identified on multi-bank firms also applies to single-bank firms. Relaxing this assumption
yields similar results, as shown in the robustness exercise in Section 6, where we replace
firm-year fixed effects with market-sector-year fixed effects as in Degryse et al. (2019).
This change allows single-bank firms to also contribute to identification at the cost of
potentially absorbing demand shifters into the estimated supply shocks. To validate that
the bank effects capture supply rather than demand, Table C.1 shows that bank shocks
predict within-firm credit changes in the excluded market (Khwaja and Mian, 2008). A
one log point higher bank shock raises the firm’s credit from that bank by 0.13 log points
relative to its credit from its other banks. At the firm level, the bank shocks affect both
single-bank and multi-bank firms, with different intensities (1.1 and 9.2 log points per

standard deviation of the share-weighted bank shock), supporting the extension of the

29The zero credit-weighted mean of the yearly shocks implies that summing over a year without a valid

estimated shock is equivalent to assigning the average shock to that year.
30From the pool of borrower firm-years, 13 percent hold loans from more than one bank and 87 percent

borrow from a single bank. In terms of loan volume, 66 percent comes from multi-bank firms, while 34

percent comes from single-bank firms.
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supply interpretation to single-bank firms.

Second, we construct bank shares at baseline in each market,

Ly (t—5)
Shm(t—5) = —=————, 18
(t—5) Zb/ Lb’m(t—S) ( )
and define the Leave-One-Out Shift-Share instrument as
Z800 = Stmis) Gnh (19)

beBmt

where B,,; denotes the set of banks with at least one estimated shock in the window.
Following the exogenous-shifter framework of Borusyak et al. (2022), identification requires
(i) many uncorrelated shocks with dispersed exposure and (ii) that the shifters g,,"s be as-
good-as-randomly assigned across banks conditional on the included controls.

The as-good-as-random requirement would fail if banks receiving larger supply shocks
systematically lend in markets with atypical transition dynamics. This would occur, for
example, if an oil boom simultaneously raised firm entry in oil-intensive markets and lending
by oil-specialized banks in those same markets. In this case, the estimated coefficient would
partly capture sectoral demand rather than credit supply. We address these concerns by
including controls that may correlate with both the shifter and the outcome (most directly,
the market’s sectoral composition of employment and of the lending banks’ portfolios) and
by conducting a battery of robustness checks (Section 6).

The many-uncorrelated-shocks condition requires exposure to be dispersed across many
effectively independent bank shocks. In our context, the Mexican banking system is highly
concentrated. Table 8 shows that the effective sample size, ESS = 1/ Zbi w}, in the pooled
period is 16.6 and in the 2014-2019 window a single bank accounts for half of the exposure
weight. We argue, nevertheless, that this concentration is not a threat to our identification
since the point estimates do not rest on any single bank: no bank-window carries more
than 17 percent of the pooled exposure weight. Moreover, the point estimates are robust
to dropping the largest bank altogether, at the cost of precision (Appendix C).

The left panel of Figure 4 displays the instrument on a map, where neighboring markets
can be subject to very different magnitudes of the shock, which is where the identifying
variation lies. Moreover, there is no visible geographical relation between the instrument
and the baseline informality share (right panel), a relation that the balance tests below

examine more formally.3!

31Figure A.3 plots the map of realized credit growth.
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Table 8: Descriptive statistics of the standardized bank shocks

Exposure-weighted Unweighted

Window Mean Std. dev. IQR Mean Std. dev. IQR No. of banks ESS W

2009-2014  0.20 0.59 112 —0.23 0.56 1.07 26 8.38 0.18
2014-2019 0.14 1.53 3.06  1.07 0.88 1.00 42 3.40 0.51
2019-2024 —0.35 0.39 0.53 —0.64 0.49 0.38 61 794 0.29
Pooled 0.00 1.00 1.17  0.00 1.00 1.19 67 16.56 0.17

Notes: The table describes the accumulated five-year bank supply shocks 4y 5, estimated on the full
sample rather than the leave-one-out counterparts used by the instrument, whose only difference is the
exclusion of one market at a time. All statistics are computed over the bank-window cells with positive
exposure in the estimation sample of the main specification (1,394 market-windows, three five-year win-
dows ending in 2014, 2019, and 2024). Within each block (exposure-weighted and unweighted), shocks
are standardized to zero mean and unit variance over those cells using the corresponding weights, so the
pooled means and standard deviations equal 0 and 1 by construction. IQR is the difference between the
75th and 25th percentiles. The weight wy, is bank b’s share of the baseline credit of the estimation sample
markets in window ¢, normalized to sum to one within each window for the window rows and across all
bank-window cells for the pooled row. ESS = 1/ w, is the effective sample size of the shocks (Borusyak
et al., 2022). W denotes the largest normalized weight. Nb. banks counts banks with an estimated shock
and positive exposure in each window. The pooled row reports distinct banks (67 banks, across 129
bank-window cells).

Figure 4: The identifying variation across local markets

Notes: The left panel maps the Shift-Share instrument across local labor markets. The right panel maps

the baseline informality share. Gray areas have no credit data.

Once the instrument is built, the main estimating equation that relates local credit

growth to outcome variables at the market-level is:

A5ymt =) A5 ln(C’mt) + X;n(tfg,)lj + e + Emts (20)
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where A5y, is the five-year change in the outcome (such as the log number of firms by
formality status, entry, wages, or value added); AsIn(C,,;) is the five-year log change in
credit in market m, instrumented by ZA#L?O, which is standardized to unit variance; and
. captures the year fixed effects. The vector X,,;_5) contains the controls (used in every
market-level regression), which are: the sectoral composition of employment and of bank
credit in the market (the manufacturing and commerce shares, with services and other
activities as the omitted group); the credit-weighted average interest rate; the log numbers
of banks and of loans; and the sum of exposure shares, which is the share of credit granted
by banks with a valid estimated supply shock, entered as a main effect and interacted with
the year fixed effects. This last control accounts for the fact that exposure shares sum
to less than one when some banks have no valid estimated supply shock, as prescribed
by Borusyak et al. (2022) in the presence of incomplete shares. All controls vary at the
market-level and are fixed at their values at the start of each five-year window. Regressions
are weighted by the market’s baseline credit Cy,;—s).

Notice that the specification is estimated in five-year differences, with updating expo-
sure shares that take their value at the start of each window, rather than in levels with
market fixed effects. We choose this specification because, when shares update across win-
dows, unit fixed effects do not isolate shock variation over time, whereas the first-difference
specification does, and the updating shares keep the first-stage strong (Borusyak et al.,
2022).The corresponding first-stage is

AsIn(Cppy) = w2500 Xsy I+ 1 + ths. (21)

Some outcomes are available yearly and therefore we analyze their one-year changes,
instead of five-year changes, for instance, credit, interest rates, and collateral requirements.
For these cases, the empirical strategy above applies after replacing every five-year index,
change, and accumulation with its one-year counterpart.

The coefficient of interest is b in Equation (20), which is the elasticity of the outcome
with respect to credit at the market level, identified by exogenous bank-level supply shocks.
The interpretation is that a one percent increase in credit supply implies an outcome
change of b percent if the outcome is in logs, or of l;/ 100 percentage points if the outcome
is measured in percent, as the interest rate. Adao et al. (2019) argue that conventional
standard errors over-reject in this setting because market residuals are correlated. That
is because markets with similar bank shares are exposed to the same shocks regardless
of geographic distance. Following these authors’ suggestion, we report exposure-robust
standard errors for the IV coefficients. First-stage coefficients are reported with standard
errors clustered by market. The first-stage F' computed with exposure-robust standard
errors remains above 100 in the main estimation samples.

To interpret b through the model, consider the reduced-form regression of the outcome
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on the instrument,
Asymt = a ZE97 + X} 5)Ta + T + €, (22)

so that b = a/7 holds with one instrument and the same controls, weights, and sample in
Equations (20), (21), and (22). In model terms, the instrument is a shift in the loan terms
(¢s, bs) of the model (Appendix B.11). In the model, the numerator a is a density-weighted
sum of threshold shifts, whereas the denominator 7 is the loan deepening of existing bor-
rowers plus the loans created at entry, eliminated at exit, or repriced at transitions. The
numerator is large where the productivity of many firms concentrates near the thresholds.
In the data, loan deepening is the dominant component of the denominator, as the annual
results show. Importantly, the scale of the instrument enters the numerator and the de-
nominator alike, so the interpretation of b as the effect per unit of credit does not depend

on 1it.

6 The effects of credit supply shocks

The analysis starts with the reduced-form estimates on credit and loan terms at an annual
frequency. Figure 5 reports the effect of the standardized instrument on log credit h years
before and after the shock. The contemporaneous coefficient is 0.140 (s.e. 0.031). Therefore,
a one-unit increase in the standardized instrument, one-standard-deviation of the annual
supply shock, raises market credit by 14 log points, about 15 percent, in the year of the
shock.?? This means that for a market with the median baseline credit of the sample, 2.5
million US dollars, the supply of credit increases by roughly 375 thousand dollars. For
scale, the median daily formal wage bill across markets is 12.8 thousand dollars, so the
increase amounts to about one month of formal wages, or 8 percent of the annual formal
wage bill, and to 1.6 percent of the annual revenues that borrowing firms report to their
banks (median ratio across market years, 2016-2025).

The effect is persistent over time, reaching a coefficient of 0.220 (0.053) two years after
the shock and remaining at 0.201 (0.052) four years after. The rise after the first year
comes from loan sizes, not from new relationships. Credit per loan keeps rising through
the third year, while the numbers of loans and borrowers fall at the time of the shock and
are back to zero from the second year on. The model is consistent with the persistence of
the effect. The mechanism is that a larger loan increases capital, profits, and next period’s
internal funds, relaxing the collateral constraint and allowing a larger loan.

The pre-shock coefficients are not all zero, but they have the opposite sign of the

responses. This means that credit growth was lower, and rates and collateral higher, in the

320ne-standard-deviation here is one unit of the standardized annual instrument, computed over all mar-

ket years with a constructible instrument; the five-year section uses the credit-weighted standard deviation

of the instrument within its estimation sample.
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years before a positive shock. The shocks thus reached markets whose credit conditions
had been tightening, not markets already on the path we attribute to the shock. This same
pattern is observed in the five-year placebos for value added. Part of the annual response
may therefore be a recovery, so we use these estimates for timing and for the comparison
between formal and informal borrowers, which nets out market-wide movements. We take
the magnitudes from the five-year design, where the lagged change of the outcome can be

controlled for.

Figure 5: Credit response to a bank credit supply shock
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Notes: Reduced-form coefficients on the standardized bank shock from separate annual market-level
regressions of log credit at each horizon h. The dependent variable is the change in log credit from ¢ — 1
tot+ h for h >0 and from ¢t + h — 1 to t + h for h < 0. Regressions include the annual analogs of the
main controls, are weighted by lagged market credit, and use market years with instrument coverage of at
least 0.5. 95 percent confidence intervals, s.e. clustered by market. Coefficients and standard errors in
Table C.2.

Split by formality, the credit response is larger in the formal sector (Figure 6). The
contemporaneous effect on the formal sector is 0.192 log points (s.e. 0.043), about 21
percent, which is two and a half times the effect on the informal sector, 0.076 (0.030). This
difference, informal minus formal, is negative and significant at the one percent level in
the first two years: —0.117 (s.e. 0.045) in the year of the shock and —0.147 (0.047) one
year after. This differentiated effect supports the idea that a bank supply shock changes
the relative financial benefits of formality, plausibly prompting firms to re-optimize their

formality decision.
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Figure 6: Credit response by formality status of the borrower
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Notes: Same specification as Figure 5. Left: log credit to formal and to informal borrowers. Right:
difference between the two, informal minus formal, from one regression per horizon on the difference in

log credit. 95 percent confidence intervals. Coefficients in Tables C.2 and C.4.

It has been established that a credit supply shock has an asymmetric effect on the
volume of credit to formal and informal firms. Now, we investigate whether the supply
shock has a differentiated effect on the loan terms, such as interest rates and collateral
requirements. Figure 7 displays the response of the lending rate, which falls only for formal
firms. For a formal borrower, the rate falls contemporaneously by 0.27 percentage points
(s.e. 0.10) and by 0.52 (0.13) four years later. The latter is a 3.4 percent fall of the median
formal rate of 15.5 percent. In contrast, for an informal borrower the rate is unresponsive
to the shock, —0.02 (0.11) the same year and —0.12 (0.12) four years later. In consequence,
the difference, informal minus formal, plotted on the right panel, widens by 0.26 (0.14)
percentage points the same year, 0.29 (0.13) one year after and 0.41 (0.17) four years later,
more than half of the baseline gap of 0.7 percentage points, significant at the 5 percent
level at one, two and four years. Before the shock, the coefficients of this difference have
no consistent sign, with two significant values of opposite sign (0.13, s.e. 0.06, at h = —3

and —0.26, s.e. 0.09, at h = —2); after it, they are positive at every horizon.
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Figure 7: Interest rate response by borrower formality
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Notes: Same specification as Figure 5, for the credit-weighted lending rate in percentage points. Left:
loans to formal and to informal borrowers in the market. Right: difference between the two, informal
minus formal, from one regression per horizon. 95 percent confidence intervals. Coefficients in Tables C.2

and C.4.

Figure 8 repeats the exercise for collateral requirements and finds that the decrease in
collateral after the shock is indistinguishable between formal and informal borrowers. For
a formal borrower, the collateral per peso of credit falls by roughly a quarter: by 0.27
log points (s.e. 0.08) one year after the shock and by 0.29 (0.12) four years later. For
informal borrowers the fall is marginally smaller, 0.19 (0.07) at two years and 0.14 (0.09)
at four. However, this difference is not statistically significant, as displayed in the right
panel. Hence, the shock relaxes collateral for both groups, with no detectable difference by

formality:.

Figure 8: Collateral response by borrower formality
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Notes: Same specification as Figure 5, for log collateral provided per peso of credit, observed from 2010.
Left: loans to formal and to informal borrowers in the market. Right: difference between the two,
informal minus formal, from one regression per horizon. 95 percent confidence intervals. Coeflicients in

Tables C.2 and C.4.

Table C.3 reports additional results. In particular, the credit supply response is con-
centrated in the intensive margin (credit per loan), with no effects on the number of loans,

borrowers, or loans per borrower in either formality group. The responses by formality
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therefore come from existing borrowers rather than from borrowers changing formality sta-
tus. Additionally, the share of loans without collateral falls by less than one percentage
point, so the collateral relief is not a shift toward uncollateralized lending. Formal employ-
ment rises by about half a percent two to three years after the shock, significant only at
the ten percent level, and wages do not respond.

Taken together, these results indicate that, after a positive credit supply shock, formal
borrowers obtain more and cheaper credit, whereas informal borrowers absorb less of the
shock, with a delay, and at unchanged rates. In contrast, collateral requirements fall for
both groups, with no significant difference between them. The evidence of a differentiated
effect supports the idea that a bank supply shock improves the relative financial benefit of
being formal, plausibly causing a re-optimization of the formality decision, and increasing
the number of informal firms formalizing, while reducing the number of formal-to-informal
transitions. To test this conjecture, supported by the model, we change the time span of
the analysis to five-year changes, the time window available to follow firms over time, and
present the main results of the IV estimates on formality and firm outcomes.

The first stage displayed in Table 9 shows that the Shift-Share instrument strongly
predicts the amount of standing loans. The coefficient on the standardized instrument is
1.11 (s.e. 0.07). The instrument is standardized over all constructible market windows.
Within the estimation sample its credit-weighted standard deviation is 0.63, so a one-
standard-deviation shock raises five-year market credit by about 70 log points, roughly a
doubling.

The model predicts that an improvement in the financial conditions of formal firms
relative to informal ones, such as the one just documented, should increase the number of
informal firms formalizing and decrease the formal-to-informal transitions. The transition
estimates put the predictions to the test by estimating the response of the four origin-
destination possibilities of surviving firms. The results confirm the model predictions: for
a ten percent increase in credit supply, 850 more firms formalize (0.5 percent) and 600
fewer leave formality (0.4 percent) per five-year window across the markets in our sample.
Additionally, 1,000 more firms remain formal (0.4percent), while informal stayers do not
respond (—0.06 percent, about 1,600 fewer, not significant). Through the lens of the
model, the increase in formalization and the decrease in formal-to-informal transitions can
happen simultaneously only if the improvement in loan terms is larger in the formal sector
(Corollary B.13). Thus, the estimated transitions and the estimated differences in loan

terms are mutually consistent through the mechanism of the model.

33



Table 9: Shift-Share IV estimates of the effect of bank shocks on firm transitions

Dependent variable: Five-year log change in the number of firm transitions

Informal—Formal Formal—Informal Formal—Formal Informal—Informal

—

A5 In(C) 0.052%* —0.039%** 0.040%** —0.006
(0.017) (0.014) (0.009) (0.004)
Mean 314 290 489 4,601
Obs. 957 958 970 996
Markets 522 527 535 548

Notes: Columns count surviving firms by formality status at the beginning and end of each five-year

window (origin—destination), in logs. Two-stage least squares estimates at the market (LLM) x
Economic Census five-year window level. Dependent variables are five-year log changes. Markets with
a zero count in a window are excluded. The endogenous regressor is the five-year log change in market
credit, instrumented by the leave-one-market-out shift-share credit-supply shock, standardized to unit
variance. All columns include year fixed effects and the baseline (start-of-window) controls: market
sector shares and credit-weighted sector shares of the lending banks’ portfolios; the credit-weighted
average interest rate; log numbers of banks and of loans; one minus the sum of the bank shares that
enter the instrument; and the coverage share (the share of baseline credit granted by banks with a
valid estimated supply shock), entered as a main effect and interacted with the year fixed effects. The
sample is restricted to market-years with coverage of at least 0.5 (Table C.12 varies this threshold).
Mean is the unweighted mean of the dependent variable in levels at the end of the window over the
estimation sample; baseline levels are in Table 4. Exposure-robust (AKM) standard errors following
Adao et al. (2019) in parentheses. Stars use the corresponding p-values. The first-stage F statistic
ranges from 287 to 290 across columns. * p < 0.10, ** p < 0.05, *** p < 0.01.

Regarding the stock of firms and the exit and entry margins, the estimates in Table 10
imply that credit supply changes the formality composition of firms while barely changing
their total number. In particular, a one percent increase in credit supply over the five-year
window raises the stock of formal firms by 0.05 (s.e. 0.01) percent, while the informal
stock does not move (—0.002, not significant). The total count rises by 0.004 percent (not
significant), which is the share-weighted sum of the two changes. At the mean market,
where nearly nine out of ten firms are informal, a ten percent credit expansion adds about
six formal firms (0.5 percent of the formal stock), with no change in the informal stock.
Aggregated over the 556 markets in the estimation sample, the effect amounts to roughly
3,500 additional formal firms.
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Table 10: Shift-Share IV estimates of the effect of bank shocks on the number of firms

Dependent variable: Five-year log change in the number of firms

Existing Entering Exiting

Total Formal Informal Total Formal Informal Total Formal Informal

—

AsIn(C) 0.004 0.050** —0.002 0.015 0.067*** 0.012 0.048*** 0.038*** 0.055***
(0.005) (0.013) (0.006) (0.009) (0.018) (0.010) (0.012) (0.014) (0.012)

Mean 10,069 1,250 8,823 4,366 458 3,917 3,170 349 2,832
Obs. 1,394 1,389 1,394 996 979 996 996 965 996
Markets 556 552 556 548 538 548 548 531 548

Notes: See Table 9 for specification and inference details. The first-stage F' statistic ranges from 266
to 290 across columns. * p < 0.10, ** p < 0.05, *** p < 0.01.

The mechanism operates mainly through the strong formal entry response (0.067). Ad-
ditionally, the informal entry does not move (0.012, n.s.) and exit rises in both sectors,
with a stronger effect in the informal sector (0.048 total, 0.038 formal, 0.055 informal). At
the average market, a ten percent credit expansion is associated with about 15 (roughly
8,300 across the 548 markets in the sample) additional exits, 0.5 percent of exits. Both
patterns are what the model predicts once the output price responds to entry (Section 4.4).
Exit and informal entry are price thresholds, i.e., thresholds at which the price effect of the
credit expansion dominates its credit effect. The intuition is that the formal entrants and
the deeper loans of borrowers in both sectors raise output and lower its price, which pushes
the least productive incumbents of both sectors out and keeps marginal informal entrants
out. Therefore, from the model’s perspective, the exit margin is a competition component
of the credit expansion, where formal entrants and borrowers with deeper loans displace
the least productive incumbents in a Schumpeterian way (Schumpeter, 1942).

A supply-driven ten percent credit expansion adds about 3.1 firms (0.7 percent) to
the 458 formal entrants in the average market. Equivalently, a one-standard-deviation
expansion in the credit supply shock, which roughly doubles market credit, raises formal
entry by about 4.6 percent. For comparison, this effect is of the same order as the five
percent increase in registered businesses and start-ups that followed SARE, Mexico’s fast-
track registration program, which cut the time to register a business from about a month
to two days (Bruhn, 2011; Kaplan et al., 2011).

The number of firms with bank credit rises similarly in both sectors (0.042 formal
and 0.034 informal per one percent of credit, statistically indistinguishable, Table C.5).
Together with the annual evidence on loan terms above, this implies that a credit supply
shock reaches a similar share of firms in both sectors. However, formal borrowers get more

and cheaper credit, whereas informal borrowers absorb less of the shock, with a delay,
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and at unchanged rates. In contrast, the collateral reduction does not differ significantly

between sectors.

Table 11: Shift-Share IV estimates of the effect of bank shocks on formal employment and

wages, and on value added

Dependent variable: five-year log change in

Formal sector only (IMSS) All firms (Economic Census)

Workers Wage bill Mean wage Avg. VA Total VA VA formal VA informal

o —

AsIn(C) 0.020%*  0.024**  —0.012*  0.029°*  0.032*  0.028 —0.049*
(0.005)  (0.009)  (0.004)  (0.015) (0.017)  (0.031) (0.021)
Mean! 30,067  12.7m 204 1.06m  22.5bn  16.8bn 5.7bn
Obs. 1,38 1,386 1,386 1,304 1,394 1,394 1,304
Markets 552 552 552 556 556 556 556

Notes: See Table 10 for specification and inference details. The first-stage I statistic is 266 in
every column. The three labor-market columns are from IMSS records and therefore cover formal
(registered) employment: “workers” is the market total of IMSS-registered workers, “wage bill” the
market total of daily contribution-base wages, and “mean wage” the market average of employers’
mean daily wages, each employer weighted equally. Thus, no accounting identity links the first
three columns. The four value-added columns are from the Economic Census and cover all firms:

2

“avg. VA” is average per-firm value added, “total VA” aggregate value added, and the last two

columus split total value added by the census formality classifier (informal: establishment with
zero social security contributions and positive income). TMeans in levels, in MXN (m = million,
bn = billion): the mean daily wage is 204 MXN (= 10.7 USD); the mean daily wage bill 12.7
million MXN (& 0.67 million USD); average per-firm value added 1.06 million MXN (= 56,000
USD) and total market value added 22.5 billion MXN (~ 1.2 billion USD), from census values
recorded in thousands of current pesos. All conversions at 19 MXN/USD. Census worker counts,
available only in the 2019 and 2024 waves, are reported in Table C.6. The instrument is weak
on that single-window subsample. * p < 0.10, ** p < 0.05, *** p < 0.01.

Finally, we study the effects of the credit supply shock on the labor market and on
value added. Table 11 shows that credit expansions raise formal employment and the
formal wage bill, while the mean wage across employers falls slightly and value added falls
in the informal sector. At the average market, a ten percent credit expansion adds 62 (0.20
percent) workers registered in the social security records, formal by definition. The formal
wage bill rises accordingly, by about 1,600 US dollars a day (0.24 percent, the daily pay of
about 150 workers at the mean wage), and the mean daily wage across employers, which
weights each employer equally, falls marginally, by about one cent on a mean of 10.7 US
dollars (0.12 percent), consistent with the entry of smaller formal employers that pay below
the market average. Average value added per firm rises by about 160 US dollars a year
(0.29 percent) and total value added by 3.8 million US dollars a year (0.32 percent), both
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significant at the ten percent level. By formality, informal-sector value added falls by 1.5
million US dollars a year (0.49 percent, significant at the five percent level) while formal-
sector value added does not move (2.5 million US dollars, 0.28 percent, not significant).

These responses are consistent by the model. Formal labor demand rises after the
credit shock because there are more formal firms and because they install more capital
(Lemma B.1). Formal borrowers that deepen their loans hire more, which raises formal
employment and the formal wage bill. The formalization of the most productive informal
firms and the exit of the least productive ones through the price effect lower informal value
added (Subsection 4.4). The model holds the wage fixed, an assumption consistent with
the essentially unchanged mean wage.

Two caveats apply to these results, which we therefore read as a complement to the firm-
margin results rather than as stand-alone findings. First, the value-added responses are
sensitive to market trends: with the outcome’s own lagged five-year change as a control,
the aggregate and formal coefficients reverse sign while the informal decline strengthens
(Table C.8). The result we rely on is therefore the reallocation of production away from the
informal sector. Second, the design cannot speak to informal employment: census worker
counts exist only for 2019 and 2024, a single window on which the instrument is weak
(first-stage F' of between 1.9 and 2.4). Table C.6 reports those estimates for completeness.

Two central lessons are drawn from the results presented in this section. First, when
banks supply additional credit, they serve formal and informal firms but on better terms
for the formal sector. Second, the formality decision of some formal and informal firms can
be affected by relative changes in loan terms. Combined, these two lessons imply that the
differentiated effect of the bank shocks translates, as predicted by the model, into changes
in formality decisions. Firms close to the formality margin and in need of credit respond to
the improvement in loan conditions for formal firms, inducing informal firms to formalize
and discouraging formal firms from becoming informal.

The next paragraphs examine the robustness of the five-year results on three fronts:
the identifying assumptions, the construction of the instrument, and the estimation sam-
ple. The main conclusion on formality survives these tests. A full account is given in
Appendix C.

On the identifying assumption, we provide evidence that the instrument is as good
as randomly assigned conditional on the controls. Following Borusyak et al. (2022) and
Goldsmith-Pinkham et al. (2020), in Table C.7 we regress the controls five and ten years
before the baseline on the instrument. None of the coefficients is distinguishable from zero
at the ten percent level. Moreover, Table C.8 adds the dependent variable’s own lagged five-
year change as a control, where only aggregate and formal value-added responses reverse
sign. Finally, Table C.9 replaces each outcome with its five-year change before the shock

window. The stock of firms shows a small positive pre-period correlation, common to both
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sectors, whereas the estimated effects load entirely on formal firms.

Wages and value added show negative placebo coefficients: markets that received larger
shocks had been losing wages and value added in the previous window, so credit supply
expanded where real conditions had deteriorated. Conditional on the controls, the shocks
are therefore not as good as randomly assigned with respect to the prior trajectory of these
outcomes, and their contemporaneous responses may partly reflect recoveries rather than
the credit expansion, which is why no conclusion rests on them. The formality composition
result does not share this problem: the placebo coefficients for the stock of firms are small
and common to both sectors, and the formal firm response is unchanged when its own
lagged change is controlled for.

On the instrument construction, three variants of the instrument leave the results qual-
itatively unchanged: the conventional version without the Leave-One-Out correction (Ta-
ble C.10), a renormalization of the instrument by coverage (Table C.11), and coverage
thresholds of zero and 0.8 (Table C.12). Additionally, Table C.13 drops the largest lender
from the shocks and exposure shares. The point estimates are similar, at the cost of a lower
first stage (F' of 35), indicating that they do not rely on a single bank.

On the estimation sample, excluding the three largest metropolitan areas (Mexico City,
Monterrey and Guadalajara) leaves the formality composition results intact (Table C.14).
Lastly, Table C.16 conducts the analysis at the shock (bank) level, instead of at the share
(market) level, where the credit supply shocks are re-identified with market-sector-year
fixed effects, instead of firm-year fixed effects, as in Degryse et al. (2019). This specification
allows single-bank firms to also contribute to the estimation. Although nothing mechanical
links this design to the market-level one, it reproduces the composition of the response.

As a whole, the main results are sound and are not the product of any single methodolog-
ical choice. They survive the balance, pre-trend, and placebo tests; every reconstruction
of the instrument; the removal of the largest lender and of the largest markets; and a
shock-level design with re-identified shocks. Weights and sample composition matter only
for precision and the labor and value-added responses are the margins that depend on the
specification, which is why the paper does not lean on them.

7 Conclusion

This paper matches the universe of bank loans, the administrative social security records,
and the economic censuses to build a unique dataset that contains formality, bank loans,
and firm transitions in the same local labor markets (as defined by community zones) over
twenty years. As a result, we can study how bank loans affect informal firms, a relationship
barely examined in the literature. With these data, we document three stylized facts. First,

informal firms are inside the banking system, in contrast to what is commonly assumed.
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Three quarters of firms with credit were informal in 2024. Second, informal firms face worse
loan terms than their formal counterparts. Comparing the median borrower of each group,
informal firms pay a 0.7 percentage point higher interest rate, need 3 percentage points
more collateral on collateralized loans, and obtain 33.2 thousand dollars smaller loans than
a formal firm, less than a third of the formal median. Third, firms move regularly between
formality and informality, in both directions. Of the establishments observed in 2019, 3.5
percent of informal ones had formalized and 22 percent of formal ones had become informal
by 2024. These facts motivate the hypothesis that we formalize in a model and test with a
Shift-Share design: firms close to indifference between being formal or informal and in need
of a loan change their formality status after a relative change in the terms or availability
of loans.

We build a model in which firms choose whether to be formal or informal. Their formal-
ity decision trades off the tax cost against the financial benefits of being formal. The model
predicts that an improvement in the terms or availability of loans for formal firms, relative
to informal ones, increases formalization and decreases formal-to-informal transitions, for
firms that need additional loans. Moreover, the model predicts that, once the output price
responds to entry, the exit of the least productive incumbents rises in both sectors and
informal entry does not increase. The empirical analysis, which uses bank credit supply
shocks in a Shift-Share design that exploits the variation in bank presence across local la-
bor markets, is consistent with these predictions. Intuitively, the same nationwide lending
change of a bank affects more the markets where that bank has a larger share of credit.
Improving the formal advantage in the terms and availability of loans increases formaliza-
tion and reduces formal-to-informal transitions. Four years after a one-standard-deviation
credit-supply shock, formal firms have 25 percent lower collateral ratios, 19 percent more
credit, and interest rates about half a percentage point lower. For informal firms, the
four-year credit response is smaller (16 percent), while neither the change in interest rates
(—0.1 percentage points) nor in collateral ratios (—13 percent) is statistically significant.
Moreover, the collateral reduction does not differ significantly between the two sectors.
Consistent with the model, a credit supply expansion that improves the formal financial
advantage shifts the composition of firms toward formality: a ten percent increase in credit
yields about 850 (half a percent) more formalizations and 600 (0.4 percent) fewer returns to
informality per five-year window across the markets in our sample. At the average market,
the same expansion adds 62 formal workers (0.2 percent) and 0.6 million US dollars a year
of formal wage bill (0.2 percent), leaves the mean wage essentially unchanged (a fall of one
cent a day, 0.1 percent), and lowers informal value added by 1.5 million US dollars a year
(0.5 percent).

The results suggest that policies that affect the relative loan advantage of formal firms,

from credit guarantees to bank competition, can shift the share of formal firms. Three
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implications follow. First, a financial policy is also a formalization policy. What moves
the formality margin in our setting is the difference in loan terms between the two sectors.
For instance, a public guarantee program for registered firms would increase the financial
advantage of formality and raise formalization, while equalizing loan terms across sectors
would have the opposite effect. Second, the lever is sizable. The supply shocks we observe
are large, one standard deviation roughly doubles market credit, and the effect on formal
entry is of the same order as that of Mexico’s registration reform. Third, credit-driven
formalization reallocates production. Informal value added falls and exits rise among infor-
mal incumbents, so part of the formal increase is reallocation rather than creation. These
implications hold for local shocks. The main limitation of this work is the absence of gen-
eral equilibrium effects in the loan and labor markets. Competition in the goods market is
covered only in reduced form, through a local demand curve. For instance, a large credit
expansion would move wages and the loan terms offered by every lender. In this context,
our market level elasticities, which include any local spillover to firms without bank credit,
do not translate one for one into what a national policy would deliver. Addressing these
limitations with a model that includes wage and loan market responses is an avenue for

future research to better understand the effects of the financial sector on informality.
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A Data

The credit registry and the IMSS employer records are processed inside Bank of Mexico’s
EconLab, and the economic census inside INEGI’s microdata laboratory. The data at the
individual level cannot be exported, so we are able to merge the two sources only at the
market-level. Table A.1 lists the definitions.

Table A.1: Variable definitions by source

Object

Source and definition

Formality, registry

base

Formality, census

Employment

Wages
Value added, wage

bill and capital
Credit incidence, cen-
sus

Credit, collateral and

rate

Loan rates by status

Firm dynamics

Markets and sectors

Units

A borrower is formal in a given year when its RFC appears in the IMSS
employer records of that year in the same market and sector; otherwise
it is informal. Firms in IMSS without a registry record are formal firms

without bank credit.
EC, an establishment is informal if it reports zero social security con-

tributions (J300A = 0) and positive income, formal otherwise.
Economic Census (EC), total persons engaged including owners and

unpaid workers (HO014). IMSS, workers registered in January; in the
matched base, the larger of the IMSS count and the registry’s own

count.
IMSS, January wages, bottom- and top- coded under IMSS rules (min-

imum wage and 25 times the reference wage).
EC, value added (A131A), remunerations (JO00A) and end-of-year fixed

assets at book value (QO00A).
EC, the firm reports bank credit (0511A4).

R04C, January snapshot of every loan: authorized line, posted collat-
eral and annual rate in percent, aggregated to borrower, bank, market,
sector and year. The collateral field starts in 2010 and is empty in

2025.
R04C, unweighted over borrower years, by the IMSS registration of the

borrower.
EC waves five years apart; exit is absence from the next wave, switching

is measured among survivors, and entrants are establishments that

were not observed in the previous wave.
Localities are mapped to municipalities and then to the public local

labor market classification (777 markets). Sectors follow SCIAN; agri-
culture, mining, construction, transport, financial services and govern-

ment are excluded.
Pesos as reported in each source; dollar figures in the notes use 19 pesos

per dollar.

The credit and social security registries enter as the January file of each year from 2005
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to 2025. Loans with missing locality or activity code take the codes from other loans of the
same borrower in the same file. Records that still lack a locality, an activity, an authorized
line or a total exposure are dropped, as are records with a country code other than Mexico.
Activities are mapped to SCIAN, and agriculture, mining, construction, transport, finan-
cial services and government are excluded. Localities are mapped to municipalities and
municipalities to markets. The loan records are collapsed to one cell per borrower, bank,
market, sector and year, with amounts summed, rates averaged and loans counted. In the
social security records we drop workers with a missing or zero wage. A borrower with no
IMSS employer record in a year is informal that year; IMSS firms without a registry record
are formal firms without bank loans.

Table A.9 shows three changes in reporting volume, in 2010, 2017, and 2023. We do not
adjust the series across them. These changes have limited consequences for the empirical
design, for two reasons. First, the bank shocks are estimated from continuing bank-firm
relationships, with firm-year fixed effects, and normalized to a zero credit-weighted mean
within each year. This means that the bank shock estimates are immune to changes in
the set of reported borrowers and to changes common to all banks. Second, the market-
level regressions include year fixed effects, which absorb reporting changes common to all
markets.

Table A.2 follows the registry from the raw January files to the estimation sample.
Panel A counts institutions, borrowers and borrower years over 2005-2025 after cleaning;

Panel B counts the market windows that enter the five-year regressions.
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Table A.2: From the raw credit registry to the estimation sample

Panel A. Credit registry

Banks T 123
Banks after cleaning 119
Borrowing firms, registry’ 1,141,464
Borrower firms, matched base® 1,269,287
Borrower years, matched base, 2005-2025 5,222,713
Local markets T
Local markets with registry credit 705

Panel B. Local markets by census year
2009 2014 2019 2024 All

Markets with an instrument 501 606 643 606 2,356
With coverage > 0.5 295 408 498 533 1,734
Estimation sample¥ - 398 477 519 1,394

t January files 2005-2025, after dropping records with no locality, activity code, authorized
credit line, or total exposure. ¥ We excluded agriculture, mining, construction, transport,
financial services, and government sectors, as well as cases where activity or locality was
not available or firms outside of the country. ¥ Firms are anonymized and matched by
the EconLab using the employer social security registration number (IMSS), tax identifier
(RFC), and credit registry identifier. A firm present in several markets or sectors counts
once per cell. I Markets with coverage > 0.5 in which the five year changes in outcomes,
credit controls are all observed. 2009 can not compute a five years change and therefore
is empty. Coverage is the share of a market’s baseline credit held by banks with a shock.

The 2,356 market years belong to 683 markets, the estimation sample to 556.
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Table A.3: Establishment transitions across censuses with the intensive margin

Destination

Formal Informal Mix Exit

Formal 94,053 20,182 10,990 48,971
(54.0%) (11.6%) (6.3%)  (28.1%)

2014 Informal 111,773 2232216 151,792 1,531,660
Origin (2.8%)  (554%)  (3.8%)  (38.0%)
Mix 10,522 3,344 7219 8,023
(36.1%) (11.5%) (24.8%) (27.6%)

Formal 197,196 54,785 20,666 108,369
(51.8%) (14.4%) (5.4%)  (28.4%)

2019 Informal 84,059 2,547,652 62,012 1,473,395
Origin (2.0%)  (6L.1%)  (1.5%)  (35.4%)
Mix 48,735 83,256 57,455 62,577
(19.3%)  (33.0%) (22.8%) (24.8%)

Note: Percentages are calculated within each origin category. Formal:
100% of workers have social security (SS); Informal: 0%; Mix: strictly
between 0% and 100%.

Table A.4: Establishment transitions across censuses with social security number definition

Destination

Formal Informal Exit

Formal 84,146 73,597 93,991

2019 (33.4%)  (29.2%)  (37.3%)
Origin "1 formal 142,684 2,261,091 1,331,140

(3.8%)  (60.5%)  (35.6%)

Note: Percentages are calculated within each origin category.
An establishment is classified as informal if it reports no social
security (IMSS) number. The table excludes 813,508 observa-
tions (17%) with missing responses to the question about the

social security (IMSS) registration number.
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Table A.5: Establishment transitions across censuses with tax administrative number def-

inition

Destination

Formal Informal Exit

Formal 749,911 284,018 475,078
2019 (49.7%) (18.8%)  (31.5%)
Origin 71 formal 424,885  1,439.976 1,162,103

(14.0%)  (47.6%)  (38.4%)

Note: Percentages are calculated within each origin category.
An establishment is classified as informal if it reports no tax
(RFC) number. The table excludes 264,186 observations (5%)
with missing responses to the question about the tax (RFC)

number.

The census series in Figure A.1 uses the census IMSS registration question, the closest
counterpart to the administrative match; the establishment counts and transition tables
elsewhere in the paper instead classify an establishment as informal when it reports zero
social security payments earning income, and the two measures should not be read as the
same object.
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Figure A.1: Registry classification of borrower informality against the census
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Notes: Share of firms with bank credit classified as informal, by state, sorted by the census value.
Registry: share of the 474,237 firms borrowing in the 2018 R04C whose RFC has no IMSS employer
registration. This validation universe predates the sector and market restrictions of the analysis sample,
whose January 2018 count is 404,842 borrowers (Table A.9) with the same informal share (76.7 against
76.4 percent). Census: establishments not registered with IMSS (question h424a) among those reporting
bank credit, 2019 census that includes 2018 information. The classification, used only for loan pricing,
credit volumes, and collateral, gets the level of borrower informality approximately right (76 percent
overall against an average of 81 percent across states in the census) but compresses the cross-state
gradient: it overstates informality where the census puts it lowest (Nuevo Leén, Sinaloa, Chihuahua,
Sonora) and understates it where the census puts it highest (Oaxaca, Guerrero, Tlaxcala, Morelos). The

average and state levels differ mainly due to the differences in the definition of establishment and firm.

o1



Table A.6: Descriptive statistics on firms, credit, and formality

Formal Informal All

Panel A. Firms and bank credit: Economic Census 202/
Firms 658,065 4,810,115 5,468,180
Share of firms (percent) 12.0 88.0 100.0
Firms with bank credit 87,788 249,588 337,376
Credit incidence (percent of firms) 13.3 5.2 6.2
Share of borrowers (percent) 26.0 74.0 100.0
Panel B. Credit terms by borrower status: credit registry, pooled 2005-2025
Borrower years 1,089,934 4,132,779 5,222,713
Borrowers, 2024 83,334 171,635 254,969
Unique borrowers, 2005-2025 210,895 1,114,533 1,269,287
Banks per borrower, mean 1.35 1.14 1.19
Borrowers with two or more banks (percent) 23.9 10.2 13.1
Credit records per borrower, mean 4.32 2.32 2.74
Authorized credit per borrower (thousand dollars)

10th percentile 5.9 2.2 2.6

Median 47.9 14.7 17.2

90th percentile 631.8 184.2 263.2
Interest rate (percent)

10th percentile 9.3 10.0 9.9

Median 15.5 16.2 16.0

90th percentile 24.4 29.0 28.0

Mean 16.1 18.5 17.9
Relationships without collateral (percent, 2010-2024) 80.2 88.1 86.2
Collateral to authorized credit, collateralized relationships

10th percentile 0.05 0.06 0.05

Median 0.45 0.48 0.47

90th percentile 1.45 1.31 1.36

Notes: The source for Panel A is the 2024 Economic Census, where informal is defined as an
establishment that reports zero social security contributions and positive income. Firms that borrow
under both statuses in different years (56,141) are counted in both columns of the unique borrower
row. Panel B is the January snapshot and the source is the administrative social security records
matched with the universe of loans at the firm level. In Panel B, a firm is formal if it appears
in the social security records (i.e., it pays social security contributions). Percentiles are computed
within each column. Authorized credit is the sum of authorized lines across the borrower’s banks, in
nominal pesos converted at 19 pesos per dollar. Interest rates are annualized gross rates at the bank
relationship level, winsorized at the 1st and 99th percentiles within year. Collateral information
exists from 2010. The ratio divides collateral value by the authorized line among relationships with

positive collateral.
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Table A.7: Estimation sample, census outcomes: establishments by formality and credit

Mean SD pl0 Median p90 N
Panel A. Pooled levels or flows at the start of the window, per market
All firms 8,874.6 29,241.7 415 2,319 20,316 1,394
Formal 1,094.3  3,872.7 13 138.5 2,695 1,394
Informal 7,780.3 25,628.2 393 2,159.5 17,436 1,394
Firms with bank credit 572.8 1,793.1 3 119 1,331 1,394
Formal 136.6 547.7 0 12 280 1,394
Informal 436.2  1,277.0 1 95 1,035 1,394
Entrants 4,139.1 12,961.3 164 984 9,540 996
Formal 4499 1,672.9 5 50 973 996
Informal 3,689.1 11,400.7 156 923.5 8,454 996
Exits 3,092.8 10,563.8 104 693 6,861 996
Formal 337.7  1,364.8 3 37 774 996
Informal 2,755.1  9,258.3 99 654.5 5,934 996
Switchers, informal-to-formal  253.4 879.8 3 38.5 589 996
Switchers, formal-to-informal  229.0 814.4 3 37 537 996
Stayers, formal 390.0 1,427.8 2 42 938 996
Stayers, informal 3,820.8 13,773.9 190 1,097 8,542 996
Panel B. Five-year changes, log points
All firms 0.144 0.134 0.029 0.146 0.270 1,394
Formal 0.127 0.335 —0.229 0.125 0.490 1,389
Informal 0.144 0.138  0.025 0.147 0.275 1,394
Firms with bank credit 0.907 1.718 —0.386 0.087 3.846 1,394
Formal 0.541 1.029 —-0.439 0.211  2.095 1,394
Informal 1.089 2.080 —0.424 0.089 4.874 1,394
Entrants 0.076 0.255 —0.187 0.076  0.356 996
Formal —0.029 0.520 —0.606 —0.016 0.511 979
Informal 0.082 0.259 —0.181 0.081 0.363 996
Exits 0.036 0.256 —0.211 0.044 0.300 996
Formal —0.051 0.543 —0.693 —0.045 0.655 965
Informal 0.040 0.264 —0.211 0.046 0.306 996

Switchers, informal-to-formal  0.050 0.589 —0.693 0.061 0.690 957
Switchers, formal-to-informal  0.228 0.584 —0.434 0.222 0.916 958
Stayers, formal 0.250 0.407 —-0.127 0.221 0.693 970
Stayers, informal 0.203 0.158  0.075 0.196 0.346 996

Notes: The establishments from the Economic Censuses are aggregated to local labor mar-
kets. All statistics pool the 1,394 market window observations (556 markets, windows 2009-
2014, 2014-2019, 2019-2024), unweighted. N smaller where undefined. Informal: zero social
security contributions and positive income, formal otherwise. Entrants, exits, switchers and

stayers are measured between consecutive censuses as in Table 3.
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Table A.8: Estimation sample, registry and social security records: outcomes and instru-

ment
Mean SD pl0 Median p90 N
Panel A. Pooled levels or flows at the start of the window, per market
Borrowers 556.8  3,714.0 4 50.5 919 1,394
Formal 107.9 623.2 0 7 177 1,394
Informal 448.9 3,151.9 3 39 747 1,394
Number of loans 1,281.0 9,216.0 4 70 1,517 1,394
Total amount of authorized credit? 431.5 5,578.9 0.1 2.5 1956 1,394
Average loan size! 86.1 340.6 10.8 38.3 1694 1,394
Loans per borrower 2.27 26.64 1.00 1.38 2.22 1,394
Collateral ratio 2.21 55.35 0.00 0.04 0.31 1,394
Interest rate (percent) 14.86 4.56 8.88 14.91  20.30 1,394
Banks in the market 10.1 9.0 2 7 21 1,394
IMSS workers 26,655 142,866 37 1,316 47,088 1,394
IMSS wage bill, daily* 415.2  2,706.8 0.3 12.8  546.2 1,394
Panel B. Five-year changes, log points
Borrowers 0.298 0.888 —0.676 0.295 1.424 1,394
Formal 0.558 0.830 —0.340 0.693 1.542 1,130
Informal 0.211 0.928 —0.807 0.182  1.409 1,379
Number of loans 0.468 1.103 —0.646 0.224 2.015 1,394
Total amount of authorized credit 1.032 1.478 —0.509 0.901 2.774 1,394
Average loan size 0.565 1.045 —-0.459 0.520 1.663 1,394
Loans per borrower 0.169 0.536 —0.337 0.111  0.761 1,394
Collateral ratio 0.702 2.455 —1.600 0.597 3.128 820
Interest rate’ 0.150 5.072 —5.980 0.476 5.971 1,394
IMSS workers 0.216 0.448 —0.095 0.149 0.555 1,386
IMSS wage bill 0.582 0.542  0.180 0.490 1.016 1,386

Panel C. Instrument
Shift share instrument (standardized) — 0.248 1.197 —0.893 —0.261 2.063 1,394
Coverage 0.921 0.110 0.762 0.967 1.000 1,394

Notes: Same sample and layout as Table A.7. Credit registry: as delivered, borrowers are firms with
a positive authorized line at a regulated bank in January, formal if IMSS employers that year. Loans
are outstanding credit. Collateral ratio and interest rate are credit-weighted market averages. Banks
are those lending in that market. IMSS: workers and daily wage bill of IMSS employers in the market.
t million, ¥ thousand dollars at 19 pesos per dollar. ¥ percentage points. Instrument standardized
over all market windows with coverage. Coverage is the share of baseline credit held by banks with
an estimated shock.
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Table A.9: Credit registry by year (January snapshot) and borrower status

Formal borrowers Informal borrowers
Year N Credit! Rate No coll. 2+ banks N Credit! Rate No coll. 2+ banks
2005 2,516 31.6 16.00 - 5.0 21,428 21.1 16.62 - 2.0
2006 4,000 26.3 17.00 - 6.3 33,379 15.8 18.18 - 2.5
2007 5,717 21.1 16.30 - 6.8 50,164 13.7 18.00 - 3.0
2008 7,975 21.1 16.91 - 8.1 73,658 13.7 19.31 - 3.4
2009 9,568 18.8 18.10 - 8.7 178,573 13.2 19.50 - 3.8
2010 25,513 26.3 13.93 74.6 28.9 226,512 10.5 14.95 89.7 12.8
2011 28,888 26.3 14.07 75.4 29.3 228,728 10.9 15.38 88.9 13.0
2012 32,797 26.3 14.46 74.7 29.7 239,564 11.1 15.80 87.9 13.6
2013 38,581 26.3 14.79 77.4 28.3 259,762 11.6 16.24 88.9 14.0
2014 42,355 29.5 13.76 77.6 28.0 252,567 11.6 15.17 87.9 14.3
2015 46,402 32.6 13.24 80.6 27.8 252,332 12.8 14.59 88.9 14.3
2016 53,007 34.6 13.06 82.3 26.9 249,152 13.2 14.54 88.5 14.3
2017 80,833 48.5 16.00 79.6 21.3 279,487 15.2 17.55 83.7 7.5
2018 94,356 43.7 16.58 85.2 23.8 310,486 15.3 17.63 89.9 8.1
2019 99,452 46.7 17.21 81.8 23.7 299,635 15.7 18.34 88.2 8.2
2020 96,694 52.4 17.00 78.0 22.3 282,031 14.8 18.14 86.7 7.2
2021 90,647 52.6 14.96 76.8 21.2 246,308 15.8 15.85 86.0 6.8
2022 86,710 54.3 14.71 76.3 22.7 256,537 14.5 15.29 89.2 7.0
2023 77,402 67.1 15.69 92.0 23.3 154,974 22.1 15.69 92.6 9.9
2024 83,334 74.7 16.45 79.4 24.1 171,635 22.7 16.65 85.6 10.3
2025 83,187 84.2 16.20 - 25.8 165,867 26.6 15.95 - 12.4

Notes: Credit registry matched to IMSS employer records. A borrower is formal in a given year if
it appears as an IMSS employer that year. Borrowers: firms with a positive authorized line. Credit:
median borrower authorized credit, fin nominal thousand dollars, at 19 pesos per dollar. Rate: median
annualized gross rate at the bank relationship level, percent, winsorized at the 1st and 99th percentiles
within year. No coll.: share of relationships without collateral, percent, reported for the years in which

the registry carries the collateral field. 2+ banks: share of borrowers with two or more banks, percent.
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Table A.10: Estimation sample and all market windows with an instrument

All market windows Estimation sample, by window

2009-2014 2014-2019 2019-2024
Mean Median N Mean Median Mean Median Mean Median

Panel A. Pooled levels or flows at the start of the window, per market

All firms 72444 1,699 1,748 8,980.7 2,675 8,564.4 2,113 9,078.4 2,271
Formal 882.9 88 1,748 1,096.9 159 1,072.9 139 1,112.1 120
Informal 6,361.6 1,605.5 1,748 7,883.8 2,453.5 7,491.4 1,989 7,966.3 2,128

With a loan (census)  465.5 73 1,748  98.4 10.5 787.6 208 739.1 199

Informal—Formal 212.4 25 1,204 - - 236.1 44 269.2 34

Formal— Informal 191.9 23 1,204 - - 207.7 30 2485 42

Borrowers (registry) — 470.5 33 1,662 218.7 28 610.9 58  766.4 66

Total credit! 345.3 1.3 1,748 28.9 0.7 663.2 2.2 526.3 6.0

Collateral ratio 1.87 0.03 1,662 - - 0.11 0.09 5.84 0.10

Interest rate (%) 15.01 14.91 1,662 15.89 15.87  12.36 12,57 16.36 16.25

IMSS workers 22,360 837 1,674 25,687 1,642 25289 1,195 28,654 1,168

Panel B. Instrument
Shift share IV (std.) 0.000 —0.449 2,356 —0.225 —0.211 1.788 1.927 —0.804 —0.809
Coverage 0.702 0.938 2,356 0.937 0991 0925 0975 0.905 0.945

Notes: First three columns pool, unweighted, every market year with a defined instrument (Panel B: 2,356
market years at the four census years, 2009 included, where no window can end) or, in Panel A, every market
window whose five-year change is defined, that is, the three windows ending in 2014, 2019 and 2024 with the
market in the panel at the baseline (1,748). N per row, smaller where a variable is not observed. Switcher
levels at the 2009 baseline would need the 2004 census, so those rows cover two windows. Last six columns
are the estimation sample of Table 4 by window, with 398, 477 and 519 markets per window, respectively.

Variables and sources as in that table. T Million dollars at 19 pesos per dollar.
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Figure A.2: Capital, investment, and debt by formality
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Figure A.3: Five-year credit growth across markets

Notes: Realized five-year log change in bank credit by local labor market, the endogenous variable in the
first stage.
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B Model

This appendix collects the formal material behind the two-period model of the main text:
the static and dynamic value functions and their envelope properties, the cost ordering
behind the threshold structure and the cash-rich region, the master threshold and its four
instances, the comparative statics of the thresholds and the transition semi-elasticities,
the competition in the goods market, and the closed form of the model-implied estimand.

Statements keep the notation of the main text, and proofs are in Appendix B.13.

B.1 Static problem: labor demand and the profit function

Let 7, and 7, denote the taxes effectively paid in sector s: 7,y = 7y, 7oy = T, Ty =
77; = 0. Conditional on operating with state (6, k), the firm solves max,>o (1 —7,5)0k*¢" —
(14 74,5)w ¢; substituting the optimal ¢ back into the objective yields the operating-profit

function

r(0.F) = (1= ) (1—7,.) 0k° [”(I‘Ty’s)ekar”,

(14 7)w

which the next lemma rewrites in the separable form used throughout.

Lemma B.1 (Labor demand and profits). Optimal labor and the operating-profit function

are

v(l—1,) 0k
(1475w

(0, k) = a0k = Quak, (B.1)
| |

where

v

1 o 1 v 1-v
=01 = 1 Q,=(1-— 1-— IR I — . (B.2
=0 =t f=0-00-n)% g B2

Labor demand is strictly increasing in 6 and k (00*/08 > 0, 00*/Ok > 0) and strictly
decreasing in the wage and in own-sector taves (00 /0w < 0, 0l}/0r, < 0, 9} /07, < 0).
The profit function is strictly increasing and strictly concave in k (y < 1), and the tax
wedge
— Qf L v
T=o =0-7)=0+n) ™ <1 (B.3)

summarizes the fiscal cost of formality per unit of the profitability index x.

All proofs are collected in Appendix B.13. The index z = /0 is the natural unit
of firm heterogeneity: profits are linear in z, so all expectations below reduce to means of
a log-normal random variable. Conditional on the transition-stage information set, define

the expected profitability index as

1 1-p)! 2
plnb; + ( p) nw i O¢ } (incumbents), (B'4)

T = E[x2|11]:exp{ T SIAAE
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and Z.(w) = exp{lnw/(1 — v) +02/(2(1 — v)?)} for entrants (whose period-2 productivity
isInfy = Inw+ 7).  is strictly increasing in ¢ and in w; it is the single sufficient statistic

for expected productivity in every decision below.

B.2 Investment and financing: formal statements

Lemma B.2 (Capital and borrowing policy). The solution to Equation (8) is

( —

ko(2), n>ky(2) (R1: unconstrained)
n, ko(2) < n < k() (R2: self-financed at the kink)
k() =< . . " (B.5)
ks(z), (1 —b)ks(2) < n < ky(2) (R3: interior borrowing)
] nb , 0<n<(1- bs)l;s(:f:) (R4: collateral-constrained)
\ 1 — 0Us

with borrowing a® = max{0,k* — n}, strictly positive exactly in R3-R4. This policy is
continuous, weakly increasing in T and in n, and satisfies the following derivatives

ok ks ok* _ _

5¢Z = —m < 0 in R3,= 0 otherwise; 8b: = a —nbs)2 > 0 in R4,= 0 otherwise;
* 1 *

Ok =11in R2, > 1 1in R4, = 0 otherwise; akf >0 in R1, R3,= 0 otherwise.

on 1 — b oL

(B.6)

Four observations connect Lemma B.2 to the data. First, investment-cash-flow sensi-
tivity (Ok*/On > 0) is positive only for constrained firms (R2, R4), and is largest exactly
where the collateral constraint binds (R4). This is the firm-level signature of the credit
channel that the Shift-Share design picks up at the market-level. Second, the marginal cost
of external funds ¢, acts on the intensive margin of constrained borrowers (R3), while col-
lateral capacity bs acts on the most severely constrained firms (R4), typically young, low-n
entrants. Therefore, the two instruments of a credit expansion reach different parts of the
firm distribution. Third, borrowing incidence P(a* > 0) rises with expected productivity
and falls with internal funds. Finally, notice that this four-region finance-restriction policy
is a generalization of the hierarchy of finance with three endogenous regimes of Bond and
Meghir (1994).

Lemma B.3 (Value of operating). Define My = (1 — X\s)Qs and then let Vi (Z; R) =

1
(1—7) fyﬁ (Msiz) 1=y R_ﬁ, which is strictly increasing and strictly convex in & and strictly
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decreasing in R. Then

(

U (7; RY), R1
M,in" — Rn, R2
Gy(&,n) = (B.7)
dsn + V(Z; Ry), R3
ko n v n
\¢sn+Msx<m> _Rs 1—b,? R47

where G is continuous, strictly increasing and convex in & (strictly on R1 and R3), and

concave and non-decreasing in n. Therefore, the marginal value of internal funds, qs =
1+ 0G,/0n, satisfies

(

1, RI
1+~yMan~t— RV e (1,1 + ¢, R2
1+ ¢, R3

A ky—1
1+ ¢+ Pk =R 5 g 46 RY,

qs (B.8)

The function qs is the shadow price of a peso inside the firm. It exceeds one for con-

strained firms and jumps above 1 + ¢ when collateral binds.

Remark B.4 (Borrowing participation and the fixed cost of borrowing). Define G4(&,n) =
m and the borrowing participation premium as the surplus gain from capital expansion using

external funds over staying at the kink in capital without external funding,

m2(&,n) = G¥/™M(&,n) — [Msan” — R'n],

which equals zero at the R2/R3 boundary and is strictly increasing in T beyond it (its Z-
deriwative is Ms(k¥Y —n?) > 0 whenever kf > n). With ¢os > 0 the firm borrows if and
only if 78 > ¢os, so the R2/R3 boundary shifts to the unique root of w8 = ¢g,s, which is
a borrowing-participation cutoff in T given n. The population mass beyond the cutoff, i.e.

the borrowing incidence, is strictly decreasing in ¢os given (¢s, bs).

The next lemma is the analytical workhorse of the paper. By the envelope theorem, the
value of choosing a sector responds (i) to its spread, in proportion to equilibrium borrowing,

and (ii) to its collateral capacity, in proportion to the shadow value of pledgeability.

Lemma B.5 (Value of financial conditions). Since G, and hence Us, are differentiable
with respect to (¢ps, bs), except at region boundaries, the derivatives exist and are given by
Equation (10) of the main text.
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B.3 Formality threshold

1—A
Assumption 1 (Finance-driven formality). Define T\ = T - 1 !

as the tax wedge ad-

N\

justed by the survival advantage of formality. Then

<%)7 < T\. (B.9)

Assumption 1 states that, for a firm that has to borrow, the financing advantage of
formality ((%)7 < 1) outweighs its fiscal cost net of the survival advantage (T < 1).
This assumption is equivalent to A > 0, and it is the exact sense in which formality is, in
this model, access to capital. Absent a financing or survival advantage (Ry = R;, Ay = \;),

T < 1 implies A < 0 and no borrower would ever formalize.

Assumption 2 (Interior thresholds and cost ordering). (a) C,+ Bn, > 0, (b) The switch-
ing and entry fees satisfy 0 < c¢;f, cpi, the ordering 0 < ¢f < ¢}, and

(1+¢f) Cjc_ (1+¢Z’) Cf < (1+¢f) Cif, (BlO)
(L4 o) cs+ (L+@i)cps > (14 ¢5)ci. (B.11)

Part (a) of Assumption 2 rules out the case in which formality is preferred to informality
at every productivity level, and thus guarantees an interior formality threshold. Part (b)
states that entering sector d and switching to d’ at once costs more than entering d’ directly.
Notice that conditions (B.10)-(B.11) are exactly equivalent (by Lemma B.8) to the cost
ordering Cine < Ce < Ciline.

Assumption 3 (Viable informal continuation). For each origin o and internal funds n,,
the informal destination is strictly preferred to exit or to staying out at the formality cutoff,
that is, £%(n,) < 2% (n,). Bquivalently, Gi(2% ,n, — ki) > koi + B(1 — )¢y, so that the

quasi-rents of informal operation at the cutoff cover the informal fee and operating cost.

Assumption 3 means that a firm productive enough to be at the formal-informal indif-
ference threshold is productive enough to prefer operating informally over quitting. If it

failed, firms would skip the informal option altogether.

Proposition B.6 (Formality threshold). Under Assumptions 1-3 and c¢; > 0, for each
origin o and internal funds n,, the R8x R3 difference (12) is strictly increasing and strictly

convex in T and has a unique zero at

L=y
# (ny) = {B”OTM’} . (B.12)

This is the operative formality threshold whenever both destinations are in RS at ¥ (n,), the

empirically relevant case. Appendix B.12 gives the other branches and the self-consistency
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rule that selects among them. Thus, the firm chooses the formal sector if and only if
& > 25 (n,). The threshold is strictly increasing in internal funds, so
o3 F B [Bn,+C,
= (- |
on, A A

that 1s, conditional on expected productivity, firms with more internal funds are less likely

-

> 0, (B.13)

to formalize, because self-finance substitutes for the financial advantage of formality.

Proposition B.6 formalizes the sorting logic of the model. The firms that select into
formality are those whose growth needs are large relative to their internal resources, i.e.
high z, low n. These are precisely the firms for which a bank credit supply shock is decisive,
which is why the Shift-Share elasticities of Section 6 are informative about (¢, bs).

For unconstrained, cash-rich firms the finance advantage is irrelevant, and with taxes
as the only non-financial difference a sufficiently wealthy firm prefers informality; a strong
enough survival advantage of formality (7 > 1) or the size-dependent audit cost of the
general model removes this artifact, and the sizable mass of formal-to-informal transitions
in the data suggests that for many firms the net non-financial advantage of formality is

indeed weak (Proposition B.11).

B.4 The full transition map and its comparative statics

Each exit and entry margin reduces to one comparison, continuation in the informal sector
(the relevant alternative at low Z, by the ordering below) against consuming the outside
value, and each is characterized by a condition of the form G4(Z,n) = m, where n are
the funds carried into the continuation and m collects the operating and transition costs.
Solving branch by branch of the financing regions yields a single master threshold whose
four instances are exit from either sector and entry into either sector. Appendix B.12
develops the complete taxonomy. Two of its properties matter below: a firm without
internal funds exits or fails to enter at any productivity (financial exit), and a constrained
firm whose quasi-rents on internal funds cover the relevant costs never exits. The thresholds

are ordered as follows.

Proposition B.7 (Ordered thresholds). Under Assumptions 1-3, ¢; > 0 and 0 < c¢; < ¢y,

and at a common level of internal funds across origins, the policy of every origin state is a

partition of the & line, such that $¢ < 3¢ < i;i’ < ijcf < 3 < :i‘;:f, with the first inequality

€ €

strict when cq; > 0.

set :i,z'f

Out Stay Out xf Enter Informal € Enter Formal 4
2 o

I Exit ™" Stay Informal i Switch to Formal .

nformal x — 7 x 7

Exit T Switch to Informal s Stay Formal .

Formal % % 7
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B.5 Cost ordering and the cash-rich region

Lemma B.8 (Cost ordering). Evaluate (14) at each origin’s fee pair (kof, koi)** and define
K =p6[(1—=Xf)eg — (L= N)c]. Then the costs are

Ciine= 1+ 9¢p)cis + K, Crie=—1+¢)cri+ K, Ce=(1+ Gr)cs — (1+ éi)ci + K,

(B.14)
and C. < Ciine <= (B.10), while Cf . < C. <= (B.11). Under cif,cpy > 0 alone,
Ctinec < Ciine always holds; (B.10)-(B.11) are what place the entrant threshold strictly

between the two incumbent thresholds.

Remark B.9 (Cash-rich firms and the role of the audit margin). For unconstrained firms
(R1 x R1) the finance advantage is irrelevant and sgn{A,} = sgn{V;(&; R°) — W,;(z; R") —
costs}, which under T\ < 1 is negative for large &. This means that with tazes as the only
non-financial difference, a sufficiently wealthy firm prefers informality. Two observations
discipline this artifact. First, with \; — Ay large enough, Th > 1 and formality remains
absorbing even for the cash-rich. Second, the sizable mass of formal-to-informal transitions
in the data, on average 290 per market and window against 314 formalizations (Section 6),
suggests that for many firms the net non-financial advantage of formality is weak, that is,

T\ close to or below one.

B.6 The master threshold and its four instances

Combining the exit option with Proposition B.6 yields the complete policy map of each
origin state. Define

Aﬁzu—ym%)*”Mfm A&zu—yxgaﬁngﬁ Ko = B(1—\)es, (B.15)
so that U, (#; R,) = A2 and define the identities A = Ay — A, for the formality-
margin slope in (13) and A° = A? — AY for the cash-rich slope of Remark B.9. Each margin
is characterized by a condition of the form G(#,n) = m, where n are the funds carried
into the continuation and m collects the operating and transition costs. Solving branch by
branch of (B.7) defines the following master threshold

(m/A%)", R1
m + R
_ 2
M,y R
~ ~71—
X,(;m) = { [m—on] R3.if m > 6,7 (B.16)
AS I 9 S
_ R 4 ¢,
mEn Ty
1—10,) s 4
\( bs) M, n>y » R4

3 (cif,0) for informal incumbents, (0, cf;) for formal incumbents, (¢, cf) for entrants
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where X is continuous across the R1/R2, R2/R3 and R3/R4 boundaries, weakly decreasing
in 7, independent of financial conditions on R1, and satisfies X, — oo as 7 — 01 on R4.
Notice that firms without internal funds exit or fail to enter at any productivity (financial
exit). Moreover, on R2, G is linear in Z, hence the absence of a power form. If m < ¢n
on R3 (or the analogous condition on R4), the constrained firm never exits because the
quasi-rents ¢,n earned by internal funds keep it alive at any productivity.

Hence, the four thresholds are instances of (B.16):

Exit as informal:  27'(n) = X;(n; K;), n = ™t (B.17)
Exit as formal: :i'ff(n) =X, (n —cpi; Ki + Cfl'), n = n™t, (B.18)
Entry as informal: &2 (ko) = X; (ko — ¢; K; + ¢§), (B.19)

Bky+ C.

Entry as formal: 2% (ko) = ' (ko) = [ 1

] o (Prop. B.6). (B.20)

A complete taxonomy of these thresholds is developed in Appendix B.12.

B.7 Comparative statics and transition semi-elasticities

Proposition B.10 (Comparative statics of all thresholds). On the borrowing regions, with
D, = Bn, + C, > 0 and a} evaluated at the relevant margin, the thresholds respond to

financial conditions as in Table 6.

The thresholds translate into transition probabilities, the objects the Shift-Share design
estimates, by integrating over the period-1 population. Consider informal incumbents with
permanent component w and internal funds n (the same algebra applies to each origin
state). Since Inf; = Inw + 1 and Z is monotone in 6y, the probability of an informal-to-
formal switch is given by Equation (15) of the main text, where the productivity threshold
inverts (B.4):

0.2

it (B.21)

Expression (B.21) is common to all regions. Its derivation uses only the log-linear map (B.4)

In;p(w,n) = % (1—v)Inzl(n) — (1 - p) lnw] -

and the existence of a cutoff in z-units, so it converts any threshold, whichever branch of
(B.16) delivers it, closed-form or implicit, into a cutoff for 6;. The financing region enters
only through the value of the threshold and through its derivatives in the chain rule below.
Analogous expressions hold for P(exit | 1) = ®(z;x), P(f — i) = ®(25;) — ®(2rx), entry

probabilities (with #.(w) and thresholds in w), and all the other transitions.
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Proposition B.11 (Transition semi-elasticities). Define p = P(i — f | w,n) from (15).

Then, when both destinations borrow at an interior optimum (R3) at the margin,

op (A=A =q) op . (1-v)d=79) a
875;0 =~ 9lay) PO D; <9 ob; oz) PO D;

> 0,

(B.22)
while, when the relevant destination is collateral-constrained (R4) at the margin, the col-
lateral responses are
1 —v prky dp

dp 1 — v pk}
> = 9% > 0, =— 0% —
db; W) =N 2 o, ~ o Ty

<0, (B.23)

where N; is the numerator of the operative branch of ¥ at the crossing® and psk* is
the shadow wvalue of collateral of Lemma B.5. The same structure, with the appropriate
threshold and sign from Proposition B.10, applies to every other transition probability. The
factor (1 — ) is specific to the power branch (R3) and drops on the linear branches; all
responses are scaled by ¢(z)/o., which is the density of firms at the margin, so aggregate
responses are largest where the firm distribution is thick near thresholds.

Two aggregation implications are worth highlighting. First, because (B.21) is region-
free, the chain rule composes with whichever region’s log-derivative is operative at the
margin for the given (w,n). Thus, the ¢-formulas displayed are the R3 instances, the
collateral formulas the R4 instances, and R1/R2 self-financed firms contribute exactly zero.
Second, aggregate transition responses are therefore incidence-weighted integrals. This is
¢(z) times the region-specific term, integrated over the joint distribution of (w,n), that

concentrates predicted responses among small, young, low-net-worth firms.

Remark B.12 (Internal funds of incumbents). For an incumbent, internal funds depend
on 01 through period-one profits, n, = Qox1k{ + 0, with r, = 9}/(171') and n, = (1 —0)ky —
Co, SO the crossing is solved in 0y at the predetermined state (w, k1) rather than at fized
ne. On R3x R3 the gap In — In 2k (n,(0y)) has derivative pJ with respect to Inxy, where
J=1- 1777 l;i‘o’ilckz When p > 1 —~ and Bn, + C, > 0, J € (0,1], the crossing is
unique, and Equations (15)-(B.21) hold with n, evaluated at the crossing. The derivatives

of Proposition B.11 are then divided by J: the feedback from productivity to internal funds
raises their magnitude and leaves their signs unchanged. For entrants, n. = ko does not

depend on productivity and the formulas apply as stated.

B.8 From thresholds to transition rates

Corollary B.13 (Credit expansion and the switching margins). Consider a credit supply

expansion that improves both sectors’ borrowing terms: the spread of sector s falls by the

341t equals D;2* on R4xR4. See Appendix B.12 for more details.
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proportion x® > 0, that is, by the absolute amount e, = x%¢,, dps = —&5, and/or collateral

capacities rise, dby > 0. The conditions below are stated for the spread components; a

collateral improvement adds psk:dbs to its own sector’s side of each inequality. Then:

(i)

(i)

(iii)

Entry and exit. Under Proposition B.7, the binding entry margin and both exit mar-

gins, #¥ X

i :%}(, are informal-continuation comparisons, so they respond only to
informal-side terms: all three fall when ¢; > 0 or db; > 0, and are unchanged under a
purely formal-side expansion. Hence total entry rises and exit falls at both incumbent

margins whenever the expansion reaches the informal side; the formal/informal com-

F
e’

position of entry is governed by ., which obeys the same condition as the switching
margins of (ii). These are credit effects at a fized output price. Proposition B.16 adds
the price effect, which raises every cutoff. In the final effect (credit and price effects
combined), exit rises in both sectors and, of the two entry margins, only formal entry

rises.
Switching up. P(i — f) rises if and only if
gray > gia; at the i — f margin. (B.24)

Because the switch fee travels with the formal option, a} — a; = ]%f — ki + Cif >
0 under Assumption 1; hence equal absolute improvements (; = ¢;) always raise
informal-to-formal switching. Under equal proportional improvements (X? = X?);
(B.24) reads Gray > ¢ia;: the borrowing-scale gap must outweigh the spread gap. The
same condition, with the a*’s evaluated at the entrant’s funds (af = ks — (ko — %)),

governs the entrant margin ¥ : there ay—a; = l’%f —k +cf—cf >0, so equal absolute

improvements also raise the formal share of entrants.

Switching down. P(f — i) rises if and only if
ga; > gpay at the f — @ margin, (B.25)

where now the fee travels with the informal option, ai — a} = k; — ];'f + cyi. Both
switching margins can therefore rise together only if the expansion has a sufficiently
informal-side component (g;, or b; 1). Condition (B.25) concerns the switching
threshold zy; alone. Since P(f — i) = ®(zp) — ®(2yx) and, by (i), the formal
exit boundary z;x falls with any informal-side tmprovement, an expansion with an
informal-side component also raises P(f — 1) through the exit boundary: the for-
mal firms it keeps alive are low-productivity firms that switch down. Under a purely
formal-side expansion the exit boundary is unchanged and (B.25) is necessary and
sufficient. In general it is sufficient, and a fall in P(f — 1) requires the formal-side

dominance at the switching margin to outweigh the exit-boundary term.
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This incidence algebra is the model’s central payoff for the empirical strategy, and the
estimates of Section 6 discipline it. Formalization rises and formal-to-informal transitions
fall; by (ii) and (iii) both movements require the same inequality, that the formal-side
improvement dominates at each switching margin, £ya} > ;a;, while the size of the formal-
to-informal transitions decline is informative about the informal side, because a larger
informal-side improvement attenuates it. The entry and exit block points the same way:
informal entry is flat and exit rises, so the informal-side threshold effects of (i) are absent
from the data, and the exit increase instead reflects the turnover of marginal cohorts, the
subject of the next subsection, and the price effect of Appendix B.10. The estimated
switching pattern is thereby converted into a statement about which sector’s borrowing
terms the shock reached.

B.9 Composition: marginal entrants, turnover, and average pro-

ductivity

The last set of results concerns the composition of the response. This is where the model
meets the value-added estimates of Section 6: informal value added falls, formal value
added does not move, and the average across firms is at most marginally positive. Allow
period-2 firms a shutdown option: after observing ., an active firm operates if and only
if variable profit covers the fixed cost, Qgxoky > ¢ ; otherwise it stays idle for the period
(it still resells its capital). Shutdown is the two-period analogue of endogenous exit for a
young cohort. For an entering cohort into sector ¢ (the same algebra applies to a formal
entering cohort, the margin the estimated shock moves most), entry occurs if and only if

w > @(ky), where @ solves (@) = 2F(ko), and:

X () = q><(1 —v) ln(cl/(sz;)) — lnw) |

O¢

P(shutdown of an entrant with(w, ks)) : 7

(B.26)
which is strictly decreasing in w (directly, and indirectly through k).

Proposition B.14 (Composition of a credit expansion). Let financial conditions improve
for the informal sector (¢; L or b; 1), so that w falls for every constrained ky. Then, for

the entering cohort:
(i) Entry rises: the mass of entrants [P(w > w(ko)) dF (ko) increases.

(ii) Average entrant productivity falls: for Inw ~ N(0,02), Elw | w > @] is strictly
increasing in w; hence a lower threshold mechanically lowers the mean (and every

quantile) of entrant productivity, and with it average value added per entrant.

(iii) Cohort turnover rises: the cohort shutdown rate E[r™(w) | w > @] is strictly de-

creasing in w; the marginal entrants admitted by the expansion fail at higher rates
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than infra-marginal ones, so measured exit rises with a lag even at a fived output
price, where incumbent exit thresholds fall. Moreover, with the price response of Ap-
pendiz B.10, they rise as well.

Part (iii) of the proposition isolates the composition channel: for the collateral-constrained
entrants where the margin lives, capital is pinned by wealth and collateral, so a pure spread
reduction leaves their capital unchanged and the composition effect is the entire response,
while a collateral relaxation deepens their capital and partially offsets it. The proposition
thus reproduces, inside the two-period model, the composition signature of Section 6: the
expansion admits marginal, lower-w entrants and raises their subsequent turnover, a model
counterpart of higher exit, with a lag, while on the informal side the formality threshold
falls, the most productive informal firms leave the pool, and informal average value added
declines. The two forces lower average productivity within the informal sector, the response
that is robust in the data, and leave the economy-wide average roughly flat, in line with
the estimates: the model reads the value-added results as reallocation plus selection, not

as productivity gains within infra-marginal firms.

B.10 Competition in the goods market

This subsection formalizes the extension of Subsection 4.4. Output is a homogeneous good
sold at price P > 0 in units of the good in which capital, loans, wages and fixed costs are
paid, which is the numéraire; in the baseline the two goods coincide and P = 1. The wage
w and the financial parameters remain exogenous. Inverse demand is P = P(Q), where
@ is the aggregate output after the transition stage. There is a continuum of incumbents,
with a given measure over (o,w,f, k), and of potential entrants, with a given measure
over (w, ko). Both measures are finite, atomless, and have positive densities. By the law of
large numbers, () and P are deterministic, so at the transition stage every firm takes P as
given. Period one is predetermined, so the internal funds n, of Equation (6) do not depend
on P.

Lemma B.15 (Price neutrality in index units). With revenue POk*(”, optimal labor and
profits are those of Lemma B.1 evaluated at PO in place of 0,

00,k P) = 05(PO,k),  m(0,k P)=Q, P 2 k", (B.27)

and the expected oulput after the transition stage of a firm that installs k in sector s is Elys |
Ty = v, PTv & k7, with vy = [v(1 — 7,4)/((1 + Te.)w)] 7. Consequently, Lemmas B.2-
B.5, Propositions B.6-B.10, Corollary B.13 and the master threshold (B.16) still hold with
P in place of . So the cutoff values &; of Propositions B.6-B.10 do not involve P.

A firm compares them with its price-adjusted index Pﬁiz, so in terms of its unadjusted
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index the cutoff of every margin j becomes T; P . In productivity units,

- - 1
In6,;(P)=1In6;,;(1) — —InP (incumbents),
15(P) 15(1) P ) (B.28)

Inw;(P)=Inw;(1) —InP (entrants),

where 0, j is the period-one productivity cutoff of (B.21) and &; = :i“jl_” exp{—c?/(2(1-v))}

the entrant cutoff in w, which inverts the entrant index &.(w) defined after (B.4).

Let A(P;Z) denote the set of active firms at price P under financial conditions = =
(@i, @f, bi,bg), ie., the incumbents and entrants whose price-adjusted index exceeds the
exit or entry threshold of their origin (Proposition B.7). Define aggregate output as the

expected output of active firms that survive the death shock,
APz = [ (- AE| Tl (B.29)
A(P;E)

with d the destination chosen by each firm and p the measure of firms.

Assumption 4 (Demand and supply). (a) P : (0,00) — (0,00) is continuous, strictly
decreasing, and P(Q) — 0 as Q — oo. (b) Q(-;E) is continuous and strictly increasing,
with Q(P;Z) — 0 as P — 0 and Q(P;Z) — o0 as P — oo. (c¢) For the comparative statics,
P and Q are continuously differentiable and the credit supply expansion of intensity  in
(B.30) below raises output at a fived price, Q¢ = 0Q/0¢ > 0.

Part (b) rules out the only case in which supply could slope down, which is when the
output of formalizing firms falls because the payroll tax lowers their labor demand per unit
of capital. All other components of () rise with the price: the active set expands, since all
exit and entry cutoffs fall by (B.28); capital rises, since k7 is weakly increasing in the price-
adjusted index (Lemma B.2); and labor rises, since ¢* is increasing in P6 (Lemma B.1).
Part (c) requires that the credit effect raises output at a fixed price. Its components (more
entry, less exit of borrowers, and deeper capital of borrowers in R3 and R4) all do. The only
one that can lower output is again the output change of the firms that formalize, which is

assumed not to dominate.

Proposition B.16 (Competition in the goods market). Let the assumptions of Propo-
sitions B.6 and B.7 and Assumption 4 hold. Call price thresholds the informal entry,
formal exit and informal exit thresholds, (B.19), (B.18) and (B.17), and credit thresholds
the formal entry threshold (B.20) and the two switching thresholds & and 7§ of (B.12).
Then:

(i) Equilibrium. There is a unique price P*(Z) such that P* = P(Q(P*;E)).
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(i)

(iii)

(iv)

Price and output responses. Let a credit supply shock shift financial conditions by
A= = (=x{6i, =X70r. xibis X7by)'C; (B.30)

with ¢ its intensity and (X?, Xjf, X, Xl}) > 0 its direction (per unit of intensity, the
spread of sector s falls by the proportion x¢ and its collateral capacity rises by the
proportion x°), and let Qp = 0Q/OP at a fized price. Then

dmP P(QIQ
¢ P14+ [P(Q)Qp]
d@ Q¢
— = € (0,Q¢). B.32
i iep@nes <09 (B32)
The price falls, and the equilibrium output response keeps the sign of the credit effect

and is smaller. In elasticity form, ¢ = (Q¢/Q)/(ep + es), where ep = P/(Q|P'(Q)|)
and es = PQp/Q are the price elasticities of demand and supply.

v = > 0, (B.31)

Thresholds. For every margin j, let s; be its credit effect, which is the direct log
shift in index units per unit of ( from Proposition B.10. The equilibrium shift of its
productivity cutoff is the sum of the credit and price effects,

dIn 9_1 j 1 .
I o[ -v)s,+ bents),
ac P (1—-v)s; Y (incumbents)
credit effect price effect
(B.33)
dln@J

=(1—-v)s;+ entrants).
( ) 8 0 ( )

credit effect price effect

d¢

Price thresholds. At a price threshold (informal entry, formal exit or informal exit),
the credit effect s; depends only on the informal loan terms: s; = 0 when the informal
continuation does not borrow at the margin (R1 or R2) or when the expansion reaches
the formal side alone (x{ = x? = 0), and s; = —[aXx{¢; + pikixbi] / (Vi) < 0
otherwise. The price effect dominates the credit effect, which raises the cutoff so that
exit rises in both sectors and informal entry falls, if and only if ¢ > (1 — v)|s;|, and
in particular whenever s; = 0, in which case the three price cutoffs move only by the

price effect.

Credit thresholds. Under the formal-side dominance condition of Corollary B.13,
the credit effect is negative (s; < 0) at the credit thresholds (formal entry and the
two switching thresholds). It dominates the price effect, so that its sign survives
in equilibrium, if and only if v < (1 — v)|s;|. This is the case when demand is
elastic enough: by (i), ¥ = (Q¢/Q)/(ep + es), so the condition holds whenever
ep+es > (Qc/Q)/((1 —v)|s;]), and it holds at all three credit thresholds at once
whenever the sum of the two elasticities exceeds (Q¢/Q)/((1 — v) min; |s;]).
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Remark B.17 (Reasons for the dominance of the price effect at the price thresholds).
Parts (iv) and (v) compare the price effect, 1, which is common to all margins, with the
credit effect, s;, of each threshold. Two features of the model make |s;| smaller at the price
thresholds than at the credit thresholds. First, by Proposition B.10 the credit effect of a price
threshold contains only the informal terms, Xf and x?, whereas that of a credit threshold
1s a difference in which the formal terms carry the larger weight, a}x?@ — ajquﬁi and its
collateral analogue. When the formal terms improve more than the informal ones, as in
Section 6, the informal component is small and the difference large. Second, every credit
effect is proportional to the borrowing of the marginal firm (Lemma B.5). At a common
level of internal funds, informal borrowing, a; = l%z(i) —n, 18 increasing in productivity, T,
on R3 (Lemma B.2). Since the price thresholds lie below the credit thresholds of the same
origin on the productivity line (Proposition B.7), the marginal firm at a price threshold
borrows less. Hence a demand elasticity that keeps 1 below the credit effects of the credit
thresholds can at the same time leave it above those of the price thresholds, which is the
configuration described in Section 4.4. Since 1 is the direct output response divided by the
sum of the demand and supply elasticities, the condition in (v) holds whenever demand is
elastic enough. The baseline results are recovered as the slope of inverse demand vanishes,

P'(Q) — 0, that is, as demand becomes perfectly elastic.

Notice that the shutdown option of Appendix B.9 is also subject to the price effect, with
the condition QsPﬁka; > ¢s. Thus, the shutdown probability (B.26) rises as P falls,
and the turnover of every cohort, not only of the marginal entrants of Proposition B.14,

rises with the expansion.

B.11 The model-implied estimand in closed form

The model makes precise what the IV coefficient identifies. Let (,,, the (exogenous) bank-
supply shock in market m and the model counterpart of the standardized instrument
ZLOO shift financial conditions by d=,, = (—x’¢;, — X?qb £ X3bi, X5by)' G- Let the direction
(X?, Xfc’, X2, Xl}) of Equation (B.30) be the same in every market. Aggregate borrowing in a
market, C,,; in the data, is C' = [a*dA in the model, where A is the population of active
firms. Its log change per unit of (,, is the model counterpart of the first-stage coefficient =
of Equation (21):

dlnC 1 / Xoa ka(i) / Xoban
™= == 2L A+ [ S dA
d¢ C LE{ZM} ( R3q4 (1—=7)Ry R4y (1 —ba)?

J/

-~

intensive: loan deepening (
B.34)

— Z / 'wj Sj Aa;‘ dAo(j) ] .
J

Vv
extensive: loans created, eliminated, or repriced

71



Each firm-count outcome Y in the data (stocks, entry, exit, transitions by sector) aggregates
the threshold rules of the model. Its log change per unit of (,,, which adds up the threshold

shifts, is the model counterpart of the reduced-form coefficient a of Equation (22):

dlnY 1
a= i@ Y Z L}//U)j s; dAo(j). (B.35)
Jj€Jy

Therefore, to first order, the IV coefficient b of Equation (20) is their ratio:

b=, (B.36)

™
where Jy is the set of thresholds that delimit Y and, for each threshold j, s; is its log
shift per unit of intensity, obtained from Proposition B.10 along the direction of the shock
(the credit effect of Proposition B.16): a difference of borrowing-weighted spread gains at
the formality thresholds and a one-sided informal-continuation term at the exit and entry
thresholds, with collateral terms on R4-financed thresholds. The two intensive integrals
run over continuing borrowers to d in R3 and in R4. The weight w; is the density of
firms at the threshold, ¢(z;)(1 —v)/(po.) for incumbents and the type density for entrants;
L}/ = =+1 records whether an upward crossing of j moves a firm into or out of V; Aaj is
the borrowing gained on an upward crossing, a new loan at the entry and exit thresholds
and the change in loan size at the formality thresholds; and A,;) is the population of the
origin state o(j) whose firms face threshold j.

Three lessons follow. First, the numerator is a density-weighted sum of threshold shifts:
the IV coefficient is large where many firms sit near their thresholds, young, small, con-
strained firms, which is consistent with responses that concentrate on the formal side, the
sector whose borrowing terms the shock improves. Second, the denominator mixes intensive
responses (continuing borrowers deepen loans by X?gbslz:s /[(1 =) R;] each where the spread
binds and by xbbsn/(1 — bs)? each where collateral binds) with extensive ones (loans cre-
ated, eliminated, or repriced at the margins), and both are built from the same primitives:
spread levels, participation costs, and collateral caps. Third, because ( enters numerator
and denominator symmetrically, b is invariant to the scale of the shock for small (. Adding
the price response of Appendix B.10 turns both responses, Equations (B.34) and (B.35),
into total derivatives: the price effect adds the common term v of Proposition B.16(iii)
to every threshold shift, and the ratio keeps its form. We use the ratio to interpret the
estimates, their signs and relative magnitudes, and not to compute them: doing so would
require the incidence of the shock on each loan term, (x?,x%), and the density of firms at

each margin, which are not identified without estimating the full model.

B.12 Complete threshold taxonomy

This appendix reports the fully substituted closed form of every exit and entry threshold
on every financing region. Throughout, s = 8(1— )¢, (so that K = Ky —K;), A; = (1—

72



1 1

(v/Rs)T7 M7 and A° = (1 —~)(y/R%) T3 M7, with A = Ap—A;and A° = AG — A).
Each one-sided margin (exit or entry against the outside option, informal continuation
being the relevant alternative by Proposition B.7) is the solution of G;(Z,7) = m with the

margin-specific pair (1, m):

margin n m comparison
exit as informal n K; Ui(z,n) 2 n
exit as formal n—cy Kit+cp Ul(@,n—cp)2Zn

2
entry as informal ko — ¢ K;+¢§  Ui(2, ko —¢5) 2 ko

with n = n®™* of Equation (6). Substituting the four branches of (B.7):
Exit as informal.

(K49, R1
Ki + ROTL
_— 2
X MZ ny ’ R
= e g1 (B37)
A
1—p )1 4.
\( bl) Ml ny ’ R
Exit as formal (against switching down).
([0 + o) /A7), R1
. ) O(n — cr
Ki+cpi+ R(n Cfl), R2
X Mz (7’L — Cfi)'y
TF(n) = , New — b 1Y
! ki+ +Zf)cfz gbm] , R3, if numerator > 0
Ki (1 —b; —ci) (R + i
(1 -t Kt e (L= b) + (0 cri) (R”+ ¢ )7 -
\ ]\4Z (n — Cfi)’y
(B.38)
Entry as informal. Replace (n,cy;) by (ko, ¢f) in (B.38); in particular on R3,
i+ (L4 @)k — diko ]
#P(ko) = []C * +j>cz Oikol" (B.39)

and in type units (ko) = 2¥ (ko) 17 exp{—0?/(2(1 — v))}.
Entry as formal (the entrant formality margin). This margin compares two
continuation values, each on its own region, with funds ny = ko — ¢} and n; = ko — ¢f.

Because G¢(-, ) is a power function of # on R1/R3 but linear in & on R2/R4, closed forms
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obtain on the diagonal region pairs:

Bko+C.'"
R3 x R3: 27 (ko) = {%1 = (4é¢ — (1)l + K (BAD)
Rl x RL: @ = (C9/A%)'7", 0=~ + K, (B.41)

(direction of the inequality per Remark B.9);
L K+ 81 —=6)(c5—¢)

R2 x R2: z, Mfﬁ} M) , formal above iff the denominator > 0
(B.42)
(at kink, only cost is forgone resale value, hence 5(1 — §), not R");
K hy — R;h; + (1 Oy — (1 n
Rix Ra; gF = KBy = Bahi + (L4 00 = (14 67)7y (B.43)

¢ M¢hy — M;hj
with hy = ng/(1 — bs) the capital installed at the binding cap.

Off-diagonal pairs (one destination borrowing while the other self-finances, e.g. R3xR2)
mix #'/(1=7) and # terms: the indifference condition remains strictly monotone in # at

the crossing and has a unique root, but no closed form; it is solved implicitly. The same
F

diagonal /off-diagonal taxonomy applies verbatim to the incumbent formality margins z; 3%?
with the fee pairs of Lemma B.8.

Branch selection. Which branch applies is a self-consistency requirement: compute
the candidate threshold from each branch and retain the one whose funds fall in that

branch’s bracket evaluated at the candidate,

R1: 7 > ky(2%);

R2: k(&%) < 7 < ky(&%);

R3: (1= by)ky(#) <7 < ky(#);
Rd: 71 < (1 — by)ky(d*)

Exactly one branch is self-consistent: G is continuous and strictly increasing in z (0G/0% =
Mk*" > 0 by the envelope theorem), and at fixed 7 the firm moves monotonically through

R1—R2—R3—R4 as 7 rises, so G4(-,n) crosses any constant m exactly once.

B.13 Proofs

Proof of Lemma B.1. The objective (1 — 7,,)0k*¢" — (1 + 745)wl is strictly concave in
¢ (v < 1); the first-order condition v(1 — 7,4)0k“"™' = (1 + 75)w gives ¢% in (B.1).
Substituting, using (14 7)w €* = v(1—7,4)0k*C*, yields 7, = (1 —v)(1 —7,,)0k*¢* and,
after substituting ¢*, expression (B.2). Monotonicity claims follow by inspection of the

closed forms: 0In¢*/0lnf =1/(1 —v) >0, 0lnl*/0lnk =a/(1—v) >0,0Inl*/0lnw =
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—1/(1 —v) < 0, and both tax terms enter with negative sign. Strict concavity of 74 in k
follows from v = a/(1 — v) < 1, itself implied by a + v < 1. T < 1 is immediate from

Ty, e 2> 0, with at least one strictly positive. O

Proof of Lemma B.2. The objective in Equation (8) is continuous and, on each branch of
a = max{0, k — n}, strictly concave in k (the return term has curvature v < 1; the cost
terms are linear). Marginal return to capital is ¢/(k) = yMzk"™! + B(1 — §), strictly
decreasing, with range (8(1 — J), 00). Marginal cost is 1 for k < n and 1 + ¢, for k > n.
If ¢'(n) <1, ie. n > k,, the self-financed optimum k, (where ¢’ = 1) is attainable without
borrowing: region R1. If 1 < ¢/(n) < 1+ ¢,, i.e. ks < n < ks, the kink at k = n is optimal:
region R2. If ¢'(n) > 1+ ¢, ie.n < ks, the firm borrows to the interior optimum (where
g =1+ ¢,) provided the collateral constraint k —n < bk <= k < n/(1 — b,) permits,
i.e. ky <n/(1—b,): region R3. Otherwise the constraint binds and k = n/(1 — b): region
R4. The boundaries in (B.5) restate these conditions. The derivative signs follow from
ks = (YM,2/R)Y= and ky = (yM,i/R%)V(0=7 so that dk,/0¢, = —k,/[(1 — 7)Ry],
Ok, /0 = ky/[(1 — )2 and Ok,/0% = k,/[(1 — ~)&]; from k = n/(1 — b,) in R4, whose
bs-derivative is n/(1 — bs)?; and by inspection elsewhere. Continuity at boundaries is direct

substitution. O

Proof of Lemma B.3. Substitute the policy (B.5) into Equation (8). R1: G = M,ik”— Rk;
using yM,2k"™t = R°, G = Rk(1 — 7)/v = U (; R°) after substituting k. R2: k = n,
a=0: G=Min—Rn. R3: G = —k—¢,(k—n)+M,ik"+5(1-0)k = ¢pn+M,ik"— Rk,
and the same substitution with R, gives ¢sn + V4(2; Rs). R4: substitute £k = n/(1 — b;)
directly. Monotonicity and convexity of ¥y in Z follow from the exponent 1/(1 — ) > 1,
G inherits them. The formulas for ¢y are the n-derivatives of (B.7); the R2 bounds follow
because ¢’'(n) € (1,1 + ¢4 there, and the R4 inequality because the bracketed marginal-
return gap is strictly positive when the collateral constraint binds. Concavity of G in n
holds piecewise and at kinks because ¢, is (weakly) decreasing in n region by region as n
rises through R4—+R3—R2—R1. [

Proof of Lemma B.5. On R1-R2, a* = 0 and (¢, bs) do not enter the realized objective:
derivatives are zero, consistent with (10). On R3-R4 apply the envelope theorem to Equa-
tion (8): the derivative of the value with respect to ¢, at the optimum is the partial

derivative of the objective, —a’. For by, attach the multiplier s > 0 to the constraint

written as bsk — a > 0, so that the envelope derivative is psk%: zero when the con-
straint is slack (R3) and, in R4, where a = k — n and the first-order condition in k reads

YM 2kt — Ry — pug(1 — b,) = 0, equal to

skt = [YM,2k ™" — R,]
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using k¥ = n/(1 — by); differentiating (B.7) in R4 with respect to by directly gives the same
expression. (Writing the constraint as k& < n/(1 — bs) instead rescales the multiplier to
the wedge yM 2k~ — R, and the derivative of the bound to n/(1 — b)?; the product is
unchanged.) Cross-sector derivatives are zero because s'-parameters do not enter sector-s

payoffs. O

Proof of Proposition B.6. On R3xR3, (12) follows by subtracting the R3 branch of (B.7)
for each destination and collecting the #/0=7  n, and constant terms, using Equa-
tion (6). A > 0 iff My/UVRETY S AUV RO e i My/M; > (Ry/Ri)
since My/M; = T\ by definition, this is Assumption 1. Strict monotonicity and convexity
in & follow from A > 0 and the exponent 1/(1 — ) > 1; since A, - —(Bn, + C,) < 0
as © — 0 (by Assumption 2) and A, — oo as & — 00, a unique zero exists and solves
(B.12). Differentiating (B.12) in n, gives (B.13). Off R3xR3, the envelope theorem gives
0A,/0% = M fk;i7 — Mk, so A, is strictly increasing in & wherever M fk;'y > M;k;”. Un-
der Assumption 1 this holds whenever the formal destination is not collateral-constrained,
since then £} = l%f and k¥ < k;. When the formal destination is in R4, k} = hy =
(no = Kop) /(1 —=by) < ky and the inequality requires in addition Myh} > M;k;”, which fails
when the formal fee leaves little net internal funds. Under these conditions A, is continuous
and strictly increasing in & on the borrowing range, hence the crossing is unique globally
on the borrowing range. Otherwise uniqueness is branch specific and the selection rule of

Appendix B.12 applies. O

Proof of Lemma B.8. Substituting each origin’s fee pair into (14) gives (B.14) directly; the

common constant K cancels from every pairwise difference. Upper comparison:
Ciine — Ce = (1 + ¢p)ciy — [(L+ ¢5)cs — (L+ ¢i)cf] > 0 < (B.10).
Lower comparison:
Co = Chine = (L+ ¢yp)cs — (14 gi)ei + (1 + ¢i)eyi > 0 <= (B.11).

Note that ¢f < ¢ alone does not imply (B.11), because ¢; > ¢y can make (1+ ¢;)c§ exceed
(14 ¢g)cs. If cpi > cf, however, (14 ¢;)(cpi — cf) > 0, and the sum is strictly positive in
either case: if ¢f > 0, then ¢§ > ¢f > 0 and (1+¢)ct > 0;if ¢f = 0, then ¢y —¢f = ¢y > 0.
Hence (B.11) holds. O

Proof of Proposition B.7. The three-interval structure for each origin follows from: (i) val-
ues of continuation are continuous and strictly increasing in & while exit/out values are
constant in #, giving unique exit /entry cutoffs; (ii) Proposition B.6 gives the unique formal-
ity cutoff above them whenever #* < 2¥, which is Assumption 3. The formal incumbent’s
middle interval is switching down rather than staying informal by definition of its choice

set. The three one-sided thresholds solve the same informal-continuation comparison with
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different fees, G;(z,n — k) = kK + (1 — \;)¢; with k = 0, ¢§ and cy; for the informal in-
cumbent, the entrant and the formal incumbent; since G; is strictly increasing in & and
non-decreasing in its second argument (Lemma B.3), the root is increasing in s, which
gives & < 2% < &% under 0 < ¢f < ¢y The ordering 2§ < &f < 2 follows from (B.12):

thresholds are increasing in C,, and C.ipc < Ce < Cliine by Assumption 2. O

Proof of Proposition B.10. Each threshold is defined by an indifference condition A(z*,-) =
0 between two options. By the implicit function theorem, 0i*/90¢ = —(0A/9E) /(A /DT),
and 0A/0z > 0 at an upward crossing. The numerators are given by Lemma B.5: for
the formality margins, 0A/0¢; = —a}, OA/D¢; = +a, OA/Oby = sk} > 0, OA/Ob; =
—piky < 0. Using 0A/03 = A/~ /(1 —~) = D,/[(1 — v)2*] at the threshold (sub-
stituting A2*Y/0=7) = D,) delivers the log-derivatives in the first row. For the informal
entry/exit margins the indifference is G; = const, so 0A/0¢p; = —a} and 0A/0z = U > 0,
giving the stated positive derivative (thresholds rise as informal finance becomes dearer);
formal-side parameters do not enter, hence the zeros. For formal exit, the relevant com-
parison at low Z under the ordering of Proposition B.7 is exit versus switching down,
whose value is U;(Z,n — c¢y;); its derivatives in informal financial parameters are those of U;
(Lemma B.5), delivering the third row’s informal-side entries, and formal-side parameters
do not enter the comparison at all, hence its zeros. Off that ordering - if staying formal
were the binding alternative at the exit margin - the cutoff would be X;(n; Ky) and easier
formal terms would weakly lower it (> 0 in ¢ f, < 0in bf), which is the caveat recorded in
the table note. O]

Proof of Proposition B.11. p = 1 — ®(2) with z = (Inf — Inw)/o. and, from (B.21),
OInf/o¢ = 1_7” O1n 2¥ /O¢ for any financial parameter £. Chain-differentiate and substitute
the log-derivatives from Proposition B.10; ¢(-) > 0 delivers the signs. For (B.23): on the
linear branches the threshold is the ratio of a linear numerator to a slope (Appendix B.12);
the quotient rule with the root identity N; = D;2* gives dlnif /Ob; = —psky/N; and
OlnzY /0b; = +u;k;/N;, and the same chain rule applies; the (1 — ) factor is absent
because the operative branch is linear in . O

Proof of Corollary B.13. (i) Under Proposition B.7 the binding entry margin and both exit
margins compare an informal continuation with the outside value, so by Lemma B.5 they
respond only to informal-side terms (second and third rows of Proposition B.10): all three
thresholds fall when &; > 0 or db; > 0, and total entry, the mass of entrants above ZF, rises.
(ii)- (i) By Lemma B.5, total differentiation of the formality margin of origin o gives

dA, = —ajdoy + a; do; = era} — g,a;

79

so 2¥ falls, formality gains ground, if and only if eray > g;a;. Since p;y falls in 2¥ while

Py Iises in :i"l;, this is (B.24) at the i — f margin and, reversed, (B.25) at the f — i
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margin. For the borrowing gaps: at the ¢ — f margin the formal option carries funds

n — ¢;y and the informal option n, so
a}—af = fo—(n—Cif)} — [/%Z—n} :l;?f—l;?i—i‘q'f.

For the entrant margin the fee pair (c?, c5) gives ay —a; = i’w/}f — ki + ¢§ — ¢, so the same
argument applies to ZF.

Under Assumption 1, T\ > (R;/R;)” implies T\ R;/R; > (R;/R;)'™" > 1, hence
kp/ki = (TARi/Rf)l/(l_’Y) > 1: the gap is strictly positive, and £; = ¢; delivers (B.24).
At the f — i margin the fee switches sides, aj —a} = k; — l;;f + cy;, giving the statement
in (iii). O

Proof of Proposition B.1j. (i) The entry threshold @ falls by Proposition B.10 (second
row), so the entry probability 1— F,,(w) rises for every ko with a constrained margin. (ii) For
a log-normal w the truncated mean m(w) = Elw | w > @] satisfies m/(w) = h(w) [m(w) —
w] > 0, where h = f,/(1 — F,) is the hazard and m(w) > @; hence a lower threshold
strictly lowers the truncated mean, and first-order stochastic dominance of the truncated
distributions delivers the same for every quantile and for average value added (an increasing
transform of w). (iii) Write the cohort shutdown rate as S(@) = E[x¥(w) | w > @] with 7%
strictly decreasing (by (B.26) and dks/Ow > 0). Then S'(@) = h(w)[S(@) — ¥ (@)] < 0
because 7% (0) > 7% (w) for all w > @ implies 7% (©) > S(®). A lower & therefore raises
the cohort shutdown rate. O

Proof of Lemma B.15. With revenue POk®(¢” the static objective is (1 — 7, ) POk*" — (1 +
71,5 )wl, which is the objective of Lemma B.1 with P# in place of ; its first-order condition
and the substitution in the proof of Lemma B.1 go through unchanged, giving ¢%(P6, k)
and m, = QS(PH)liv k7 = QsPﬁsz Output is yo = 02k substituting £ (P0s, k) gives
Yo = USPﬁﬁﬁ%“kﬂ, and E[@;/(l_y) | Z1] = = by (B.4). The price enters the transition-
stage problem (8), the values Uy and the differences A, only through the product PTvg

that multiplies M kY, so every statement that holds as a function of Z holds as the same
function of P17 Z, including the roots that define the cutoff values Z;; a cutoff Z; is therefore
reached at = = :i"jP_ﬁ in unadjusted units. For an incumbent, with & from (B.4), the
condition P73 > #;reads pln@; > (1—v)Ini;—In P—(1—p)Inw—02/(2(1—v)), which
compared with (B.21) gives the first line of (B.28). For an entrant, &.(w) = exp{lnw/(1 —
v)+02/(2(1—v)?)} turns the same condition into Inw > (1—v)InZ; —In P—o?/(2(1—v)),
which at P = 1 is the cutoff @; of the statement and in general gives the second line of

(B.28). O

Proof of Proposition B.16. (i) Define H(P) = P(Q(P;Z)) — P on (0,00). By Assump-
tion 4(a)—(b), H is continuous and strictly decreasing, being the sum of a decreasing and
a strictly decreasing function. As P — 0, Q@ — 0 and P(Q) — limg_o P(Q) € (0, 0], so
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H > 0 for small P; as P — 00, Q — oo and P(Q)) — 0, so H — —oo. Hence H has exactly
one zero, P*(Z).

(i1) Write the equilibrium condition as F(P,{) = P — P(Q(P;=(¢))) = 0. By Assump-
tion 4(c), F is continuously differentiable with Fip =1 — P'(Q)Qp = 1 + |P'(Q)|@p > 0
and Fr = —P'(Q)Q¢ = |P'(Q)|Q¢ > 0. The implicit function theorem gives dP*/d( =
—F:/Fp = —|P'(Q)|Q:/(1 + |P(Q)|Qp) < 0; dividing by P* gives (B.31). The equilib-
rium output response is dQ/d¢ = Q¢ + QpdP*/d¢ = Q:[1 — |P'|Qp/(1 + |P'|Qp)] =
Q¢/(1+ |P'|Qp), which is (B.32) and lies in (0, Q). For the elasticity form, with ep and
es as defined in (ii), substituting |P’'| = P/(Qep) in (B.31) gives ¢ = (Q¢/Q)/(ep + es).

(ii) Differentiate (B.28) along the equilibrium path. The cutoff value in index units
moves by the credit effect s; per unit of ¢ and —dIn P*/d{ = ¢ is the price effect, so
dlnd, ;/d¢ = p~[(1 — v)s; + 9] for an incumbent and dInw;/d¢ = (1 — v)s; + ¢ for an
entrant.

(iv) Under the ordering of Proposition B.7, the three price thresholds are instances
of the master threshold with the informal continuation as the alternative, (B.17), (B.18)
and (B.19), so by Proposition B.10 their derivatives with respect to (¢y,bs) are zero and
those with respect to (¢;,b;) are af /¥, > 0 and < 0, both vanishing when the informal
continuation does not borrow (a; = 0 and p; = 0 on R1 and R2). Along (B.30), the chain
rule and Lemma B.5 give s; = —[aXx?¢; + pskix%b;]/(Wiz;) < 0, which is zero in the two
cases stated. By (iii) the cutoff rises if and only if (1 —v)s;+1 > 0, that is, ¢ > (1—v)|s,;
when s; = 0 only the price effect remains, 1/p for the two exit cutoffs and ¢ for the
informal entry cutoff in w units. Since the measures are atomless with positive densities,
a higher exit cutoff raises the mass of incumbents below it, the exits, in each sector, and a
higher informal entry cutoff lowers the mass of entrants above it.

(v) Under the dominance condition, the first row of Proposition B.10 and Corollary B.13(ii)-
(iii) give s; < 0 at the three credit thresholds, so by (iii) the equilibrium shift (1 —v)s; +
is negative if and only if ¢y < (1 — v)|s;|. Substituting the elasticity form of (ii), ¢ =
(Qc/Q)/(ep+es), the condition reads ep +eg > (Q¢/Q)/((1—v)|s;|); it holds at the three
credit thresholds at once when the sum of the elasticities exceeds the largest of the three

right-hand sides, which is the one with min; |s;]|. O
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C Shift-Share design

Table C.1: Firm-level responses to bank credit supply shocks

Coefficient (Std. error)  Mean N

Within-firm credit growth on bank shock’ 0.131*** (0.021) 0.038 1,020,447
weighted by lagged credit 0.454*** (0.052) —0.425 1,020,447
Firm credit growth on its banks’ shocks 0.016™** (0.004) 0.035 3,704,022
two or more banks 0.092*** (0.013)  0.067 430,148
single bank 0.011*** (0.004) 0.030 3,272,491

Khwaja and Mian (2008) estimates on the annual firm-bank panel. Rows 1 and 2: log credit
growth of a firm-bank pair on the bank’s credit supply shock (log points), with firm-by-year fixed
effects, among firms with two or more banks. The second row weights pairs by lagged credit.
Rows 3 to 5: a firm’s log credit growth on the standardized lagged-share-weighted average of its
banks’ shocks, with market-by-year fixed effects, among firm-years whose banks with a shock hold
at least half of its lagged credit. The bank count classifies 3,702,639 of the 3,704,022 pooled firm
years; the remaining 1,383 (0.04 percent) have no bank counted with positive lagged credit because
the count and the exposure shares lag credit differently and enter the pooled row only. Standard
errors clustered at the market level in parentheses, instead of the exposure-robust (AKM) standard
errors of Adao et al. (2019), as the conservative choice in this design: for the IV coefficients the
AKM standard errors are the smaller of the two. TClustered by bank, the standard error is 0.045.
Means of the dependent variable in each sample, weighted where the regression is. IN: firm-bank-
years in rows 1 and 2, firm-years in rows 3 to 5. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.2: Annual event study coefficients by horizon

Credit Interest rate (pp) Collateral ratio
h Credit Formal  Informal Formal  Informal Formal  Informal
—4  —0.082** —0.097* —0.077 0.168 —0.046 0.151 0.071*
(0.041)  (0.056) (0.049) (0.111) (0.098) (0.050) (0.040)
-3 0.004 —0.039 0.016 —0.013 0.118** 0.090 0.074
(0.027)  (0.024) (0.026) (0.042) (0.052) (0.058) (0.045)
-2 —=0.127"**  —0.064 —0.132*** 0.185** —0.080 —0.031 0.101*
(0.033)  (0.049) (0.041) (0.089) (0.069) (0.059) (0.037)
-1 —0.043  —0.054 —0.006 —0.064 —0.103*** 0.021 0.021
(0.027)  (0.072) (0.055) (0.075) (0.035) (0.060) (0.053)
0 0.140**  0.192*** 0.076™*  —0.274** —0.021 —0.075 —0.075
(0.031)  (0.043) (0.030) (0.096) (0.110) (0.131) (0.084)
1 0.128**  0.200*** 0.0567 —0.172** 0.118* —0.267*** —0.158
(0.033)  (0.035) (0.037) (0.087) (0.066) (0.076) (0.115)
2 0.220"*  0.223*** 0.158**  —0.262*** 0.073 —0.208* —0.193***
(0.053)  (0.044) (0.065) (0.083) (0.060) (0.115) (0.071)
3 0.227*  0.215*** 0.162*** —0.133 0.029 —0.238** —0.198***
(0.051)  (0.044) (0.061) (0.129) (0.066) (0.118) (0.068)
4 0.201%*  0.176*** 0.146** —0.519*** —0.120 —0.289** —0.138
(0.052)  (0.044) (0.066) (0.130) (0.121) (0.124) (0.089)

Coefficients plotted in Figures 5, 6, 7 and 8: reduced-form estimates on the annual market

panel of the outcome h years after the shock on the IV, one regression per horizon and column,

with the annual analogs of the main specification’s controls, weighted by the market’s lagged

credit, on market-years with instrument coverage of at least 0.5. Standard errors clustered

at the market level in parentheses, instead of the exposure-robust (AKM) standard errors of
Adao et al. (2019), as the conservative choice in this design: for the IV coefficients the AKM

standard errors are the smaller of the two. Stars from the corresponding two-sided tests. Credit

columns in logs, interest rates in percentage points, the collateral ratio in logs. Market-years per

regression range from 7,697 to 10,002 in the credit column, 5,859 to 7,840 in the formal credit
and rate columns, 7,622 to 9,915 in the informal ones, 2,805 to 4,314 and 3,780 to 5,689 in the
formal and informal collateral columns. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.3: Annual event study coefficients by horizon: additional outcomes

Years since shock, h

—4 -3 -2 -1 0 1 2 3 4
Number of loans (log)
Formal 0.36 1.45 —3.41 —1.65* —-0.80 —0.73 —0.07 0.01 0.52
(0.82) (1.18) (2.50) (0.95) (0.83)  (0.96) (0.99)  (1.00)  (1.04)
Informal 0.52 1.91 —4.18 —-2.07 —3.22* —3.28 —0.62 —0.12 0.06
(1.00)  (1.54) (2.73) (1.38) (1.95) (2.07) (3.26) (2.81) (3.27)
Number of borrowers (log)
Formal 0.11 1.25 —3.26 —1.66* —-0.69 —0.93 —-0.49 —-0.31 0.17
(0.87)  (1.10) (2.50) (0.98) (0.74)  (0.81) (0.82) (0.82) (0.88)
Informal 0.41 1.86 —4.20 -2.00 -3.23* —3.22 -0.88 —-0.50 —0.33
(1.02) (1.52) (2.70) (1.44) (1.87) (1.97) (3.10) (2.61) (3.07)
Loans per borrower (log)
Formal —0.25 0.20 —0.15 0.02 —0.10 0.20 0.42* 0.31 0.35
(0.18)  (0.17)  (0.10) (0.14)  (0.18)  (0.22)  (0.25)  (0.26)  (0.30)
Informal 0.12 0.05 0.02 -0.07 0.02  —0.05 0.26 0.38 0.39
(0.09)  (0.10) (0.08) (0.09) (0.13)  (0.17) (0.20)  (0.24)  (0.25)
Credit per loan (log)
Formal —10.06* —5.31** —3.03 —3.79 19.96*** 20.74*** 22.35"** 21.48*** 17.07***
(5.58)  (2.55)  (4.84) (7.70)  (3.74) (2.85)  (3.88) (3.80)  (3.70)
Informal —8.25*  —0.28 —8.99*** 1.44 10.86*** 8.98*** 16.38*** 16.29*** 14.53***
(4.47)  (2.42)  (2.98) (5.03)  (2.95) (3.40)  (4.75)  (4.84)  (5.37)
Share of loans without collateral
Formal —0.06 0.13 —-0.20  0.07 =0.79***  —0.50 —0.83*** —0.70** —0.76**
(0.10)  (0.19) (0.13) (0.14) (0.30)  (0.30) (0.30) (0.33) (0.34)
Informal —0.14** 0.14 —-0.05  0.07 —-0.58"* —-0.18 —0.38"** —-0.26 —0.36*
0.07) (0.12)  (0.06) (0.07)  (0.23) (0.17)  (0.14)  (0.17)  (0.20)
Formal sector, IMSS (log)
Employment 0.19 0.33* 0.25 —-0.07 0.10 0.09 0.53* 0.59* 0.22
(0.16)  (0.19) (0.16) (0.17) (0.18)  (0.21) (0.32)  (0.32) (0.43)
Mean wage 0.22**  0.24** 0.06 0.22*** 0.01 —0.02 0.16 0.16 0.04
(0.09) (0.12)  (0.11) (0.07)  (0.08) (0.16)  (0.17)  (0.20)  (0.22)

Same specification as Table C.2, one regression per horizon and row. Coefficients and standard errors

are multiplied by 100, so log outcomes read as percent and the share of loans without collateral in

percentage points. Loans, borrowers, loans per borrower and credit per loan are market totals or ratios

for loans to formal and to informal borrowers. The share without collateral is the share of loans with

no posted collateral. Employment and mean wage are the market’s IMSS-registered workers and their

mean wage. Standard errors clustered at the market level in parentheses, instead of the exposure-

robust (AKM) standard errors of Adao et al. (2019), as the conservative choice in this design: for the

IV coefficients the AKM standard errors are the smaller of the two. Market years per regression range
from 5,859 to 7,840 for the formal borrower series, 7,622 to 9,915 for the informal ones and 7,738 to
9,969 for employment and wages. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.4: Annual event study coefficients by horizon: informal minus formal differences

Informal minus formal

Years since shock, h Credit Interest rate (pp) Collateral ratio
—4 0.018 —0.211 —0.077
(0.082) (0.166) (0.081)

-3 0.055* 0.130** —0.021
(0.029) (0.062) (0.046)

-2 —0.069 —0.258*** 0.128
(0.071) (0.091) (0.080)

-1 0.051 —0.043 —0.009
(0.118) (0.087) (0.088)

0 —0.117*** 0.257* 0.009
(0.045) (0.141) (0.156)

1 —0.147*** 0.294** 0.111
(0.047) (0.125) (0.109)

2 —0.069 0.344*** 0.021
(0.081) (0.120) (0.106)

3 —0.057 0.171 0.042
(0.074) (0.149) (0.112)

4 —0.034 0.409** 0.155
(0.075) (0.166) (0.107)

Coeflicients plotted in the right panels of Figures 6, 7 and 8: reduced-form
estimates on the annual market panel of the difference between the informal
and the formal series of the market h years after the shock on the instru-
ment, one regression per horizon and column, with the same specification
as Table C.2. Standard errors clustered at the market level in parentheses,
instead of the exposure-robust (AKM) standard errors of Adao et al. (2019),
as the conservative choice in this design: for the IV coefficients the AKM
standard errors are the smaller of the two. Stars from the corresponding two-
sided tests. Credit in logs, interest rate in percentage points, the collateral
ratio in logs. Market-years per regression range from 5,801 to 7,760 in the
credit and interest rate columns and from 2,651 to 4,040 in the collateral
column. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.5: Shift-Share IV estimates of the effect of bank shocks on the number of firms
with credit

Dep. var.: Five-year log change, No. firms with credit

Total Formal Informal
AsIn(C)  0.035%* 0.042** 0.034**
(0.011) (0.018) (0.014)
[0.486] [0.262] [0.748]
FS Coeff 1.113*** 1.113*** 1.113***
(0.068) (0.068) (0.068)
FS F 265.81 265.81 265.81
Mean 776 185 591
Obs. 1,394 1,394 1,394
Markets 556 5b6 556

Notes: See Table 9 for specification and inference details.
*p<0.10, ** p < 0.05, *** p < 0.01.

Table C.6: Census worker counts

As In(Census employment)

Total Formal Informal

—

AsIn(C)  0.037 —0.071  0.074
(0.082) (0.193)  (0.204)

FS Coeff —2.184 —2.261 —2.184
(1.589) (1.454)  (1.589)

FS F 1.89 2.42 1.89
Mean 51,646 5,050 46,819
Obs. 519 496 519
Markets 519 496 519

Notes: Census worker counts exist only in
the 2019 and 2024 waves, leaving a single five-
year window (a cross-section of markets, so
clusters equal observations). The first stage
on this subsample is weak (first-stage F' be-
tween 1.9 and 2.4), so these estimates are re-
ported for completeness only and are not in-
formative. Exposure-robust (AKM) standard
errors following Adao et al. (2019) in paren-
theses for the IV coefficients.
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Tables C.7 to C.16 examine the robustness of the five-year results. We proceed in three
steps. First, we test the identifying assumption directly. We check that the instrument is
balanced on predetermined market characteristics, we control for lagged outcome changes,
and we run placebo regressions on pre-period outcomes. Second, we vary the construction of
the instrument. We drop the Leave-One-Out correction, renormalize by coverage, move the
coverage threshold from zero to 0.8, and rebuild the instrument without the largest lender.
Third, we vary the population and the estimator. We exclude the three metropolitan areas,
compare the IV estimates with their OLS and reduced-form counterparts, and re-estimate
everything at the bank level with re-identified shocks. The corresponding tables follow.
One result survives every exercise: credit supply shifts the composition of firms toward
formality without changing their number.

A central identifying assumption of our design is that the bank credit supply shocks
aggregated by the Shift-Share instrument are as-good-as-randomly assigned conditional on
the controls in our main specification. Following the balance tests suggested by Borusyak
et al. (2022) and Goldsmith-Pinkham et al. (2020), we regress each of the seven pre-
determined market controls of the main specification on the Leave-One-Out Shift-Share
instrument, conditional on year fixed effects and the coverage control and weighted by
baseline market credit. Table C.7 reports the results with each control measured five and
ten years before the baseline period, that is, ten and fifteen years before the outcome wave.
None of the fourteen coefficients is statistically distinguishable from zero at the ten percent
level (the smallest p-value is 0.12) and the point estimates are economically small. As a
complementary dynamic check, Table C.8 re-estimates the main specifications adding the
dependent variable’s own lagged five-year change as a control. The core results are essen-
tially unchanged, with the formal-firm response at 0.048 against 0.050 in the baseline; the
exceptions are the aggregate and formal value-added responses, which reverse sign under
this control and on which we therefore do not lean, while the value-added result we em-
phasize, the reallocation of production away from the informal sector, strengthens under
it.

As a direct test of the identifying assumption that our Shift-Share instrument is uncorre-
lated with pre-existing dynamics in local outcomes, Table C.9 reports placebo IV estimates
in which the dependent variable is the five-year log change of each outcome before the shock
window, A5Y;_5 = InY,_5 — InY;_o, with the endogenous regressor, instrument, controls,
weights, and sample condition unchanged. The answer is margin-specific. The stock of
existing firms displays a positive pre-period correlation that is common to the two sectors
rather than differential (formal 0.016, informal 0.019), whereas the main specification’s
estimated effects load entirely on formal firms. Moreover, the pre-period correlation is not
what drives the estimates: adding the lagged outcome change to the main specification

leaves the contemporaneous formal-firm effect essentially unchanged, 0.048 against 0.050.
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Wages and value added attract significant negative placebo coefficients (—0.164 for aver-
age value added), which we read as mean reversion in bank lending: shocks were directed
disproportionately toward markets whose financial and real conditions had been deterio-
rating, so the contemporaneous wage and value-added estimates partly capture recoveries
and we do not lean on them. The entry, exit, and formality-transition placebos are unin-
formative, because the required further lag exists in a single census window and the first
stage collapses (a first-stage I’ of about 1.9), and we report them for transparency rather
than as evidence in either direction. The stock pre-period correlation does bear on the
transition estimates of Table 9, which are log changes in the number of switching firms
between consecutive windows and therefore include the growth of the origin stock over the
previous window. That term is common to every destination from the same origin and
cannot produce the pattern in the table: from a formal origin stayers rise and switchers
fall, and from an informal origin switchers rise and stayers do not move. Nor can the rise
in exit (Table 10) explain it by itself, since the exit of would-be switchers alone would leave
the number of stayers unchanged.

A natural question is whether our findings depend on the Leave-One-Out construction
of the Shift-Share instrument. Table C.10 re-estimates every outcome with the conventional
construction, in which the bank shocks g, are estimated on the full sample including each
market’s own loans, so that th = >, Stm(t—5) grt assigns every market the same shock
value for a given bank; the sample, controls, weights, and inference are otherwise identical
to the main specification. As Borusyak et al. (2022) emphasize, this construction suffers
from own-observation overlap: each market’s own credit dynamics enter its instrument,
which pulls the IV estimate toward its OLS counterpart. Qualitatively nothing changes,
and the modest deviations move exactly as the overlap predicts, toward the attenuated OLS
counterparts: the formal-firm elasticity falls from 0.050 to 0.035, with a first stage of similar
strength (F' of 245 against 266). We therefore retain the Leave-One-Out instrument as our
preferred specification: the comparison shows that the refinement, far from generating our
results, if anything strengthens the composition margins.

A potential concern with our Leave-One-Out instrument is that its magnitude scales
mechanically with coverage: in a market where only half of the base-period banks have
an identifiable shock, the instrument is a coverage-weighted sum that is mechanically half
as large as it would otherwise be. Table C.11 re-estimates the main specification with the

which converts the coverage-weighted sum

renormalized instrument Z,,, = z,,;/coverage,,,,

into a coverage-weighted average, standardized as in the main specification and estimated
on the identical sample. The estimates are nearly indistinguishable from the main ones,
with the formal-firm elasticity at 0.052 against 0.050 and a very strong first stage through-
out (an F' above 286 in every family); the coverage-driven scaling of the instrument drives

no result in the paper.
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Our main analysis restricts the estimation sample to market-windows for which the
Leave-One-Out instrument is constructed from at least half of the local base-period bank-
ing exposure. Table C.12 re-estimates every outcome at the two extremes: a threshold
of zero, which keeps every market-window with a constructible instrument (1,520 obser-
vations in 568 markets), and a threshold of 0.8, which keeps only market-windows where
the instrument pools the great majority of local banking exposure (1,218 observations in
541 markets). The coverage requirement behaves like the measurement restriction it is:
the first-stage F' rises with the threshold, from about 269 to between 288 and 325, while
the substantive conclusions do not move, with the formal-firm elasticity in a narrow band
around the main estimate (0.053 at zero, 0.050 in the main specification, 0.045 at 0.8) and
formal entry at 0.068 and 0.059 at the two extremes; the changes are confined to margins
we already treat cautiously. The threshold matters for the precision of the instrument, not
for any substantive conclusion of the paper.

A remaining concentration concern is that the identifying variation might come dispro-
portionately from a single dominant lender: the shock-level diagnostics show an effective
sample of roughly seventeen independent bank-window shocks, with the largest carrying 17
percent of the weight. Table C.13 therefore rebuilds the instrument from scratch excluding
the bank with the largest share of aggregate baseline credit, removing both its shocks and
its exposure shares, and re-estimates the main specification on the identical sample. The
cost appears exactly where it should, in the first-stage F', which falls to about 35, while
no conclusion changes: the formal stock rises by a similar magnitude as in the main speci-
fication (0.046 against 0.050, with standard errors of 0.010 and 0.013), turnover still runs
through total and informal exits, and the formality transitions keep their signs with for-
malization and formal-to-informal if anything larger (0.088 and —0.074). What the largest
lender contributes is first-stage strength, not the result.

The credit-weighted regression places disproportionate weight on the three largest metropoli-
tan areas (Mexico City, Monterrey, and Guadalajara). To address the concern that the main
estimates reflect dynamics specific to these urban banking centers, Table C.14 re-estimates
every specification excluding them, nine of the 1,394 market-window observations. The
composition core is essentially unchanged, with the formal-firm response at 0.049 against
0.050 and formal entry identical at 0.067, and several margins strengthen outside the metros
(the employment response rises to 0.028 and the informal value-added decline deepens to
—0.115). Two results soften and are disclosed as such: the informal-to-formal switching flow
loses significance, with the composition shift operating instead through formal retention
(0.055), fewer switches into informality (—0.049), and a declining count of informal stay-
ers (—0.025), and the mean-wage decline disappears, indicating that the wage-composition
effect of marginal hires is a metropolitan phenomenon. Dropping the largest markets there-

fore leaves the formalization core intact.
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As a model-free check on our identification, Table C.15 reports, for every outcome, the
naive OLS regression on credit growth and the reduced-form regression on the standardized
Leave-One-Out instrument, with the same controls, weights, and sample restrictions as the
main IV specification and standard errors clustered at the market level. The reduced form
confirms that the identifying correlation is present in the raw data, with significance con-
centrated in the same margins the paper emphasizes (formal firms 0.056, s.e. 0.016; formal
entry 0.075; informal exit 0.062), and the OLS-IV comparison shows why instrumenting
matters: OLS is attenuated relative to IV on the composition margins (the formal stock
at 0.025 against 0.050, formalization at 0.031 against 0.052), the pattern expected when
demand shocks dominate observational credit variation.

As a complementary identification check, Table C.16 moves the analysis to the shock
level. The credit supply shocks are re-identified with the cell-fixed-effects approach of
Degryse et al. (2019), an extension of the within-firm framework of Khwaja and Mian (2008)
in which credit demand is absorbed at the market-sector (LLM X industry) cell rather than
within multi-bank firms. Both multi-bank and single-bank firms now contribute to the
shock estimates, a consequential expansion in Mexico, where single-bank firms dominate
local credit markets; the unit of observation is the bank-year, outcomes and market credit
growth are aggregated across the markets each bank serves using baseline exposure shares,
and the shocks, units, aggregation, controls, weights, and samples all differ from the market-
level design, so nothing mechanical links the two sets of estimates: if our results reflected
a particular scheme for purging demand, the own-market overlap, or fragile specification
choices, this regression would be free to disagree.

It reproduces the composition of the response outcome by outcome: the total stock of
firms in a bank’s markets does not respond while the formal stock rises (0.036 against 0.050
at the market level), turnover again runs through informal exit, the formality transitions
match sign by sign, and the fragile value-added responses are absent, consistent with our
decision not to lean on them. That a design with different shocks, different units, different
aggregation, and different inference reproduces the composition of the response, and not
merely its direction, supports the credit supply interpretation of our results.

The formality composition result at the center of the paper is not the product of any
single methodological choice. It survives the balance tests, lagged-outcome controls, and
placebo scrutiny, in which the only pre-trends are common to the two sectors or attached
to level outcomes we already treat cautiously. It survives replacing the Leave-One-Out
construction with the conventional one, renormalizing by coverage, moving the coverage
threshold from zero to 0.8, and rebuilding the instrument without the largest lender. It is
reproduced outcome by outcome in a bank-level design with re-identified shocks. Sample
composition matters only for precision, since the identifying power of the data resides

where the credit is. In contrast, the value-added aggregates are the margins sensitive
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to the specification, and the paper reads them, together with the smaller, though more
stable, employment and wage responses, with caution, as secondary evidence. The main
result stands: bank credit supply changes the composition of firm activity in Mexican local

economies.

Table C.7: Balance test: Shift-Share instrument and predetermined market characteristics

Lagged 5 years Lagged 10 years

Dependent variable 3 Std. error B Std. error
Employment share — Manufacturing ~ 0.040  (0.026) 0.039  (0.027)
Employment share — Commerce —0.008  (0.011)  —0.012  (0.012)
Bank credit share — Manufacturing  —0.007  (0.031) 0.027  (0.053)
Bank credit share — Commerce 0.010  (0.034)  —0.057  (0.061)
Credit-weighted average interest rate ~ 0.323  (0.256) 0.756  (0.804)
Log number of banks —0.039  (0.072)  —0.072  (0.069)
Log number of loans 0.205  (0.314)  —0.034  (0.315)

Notes: Each entry reports the coefficient from a separate regression of the indicated pre-
determined market characteristic on the standardized instrument, conditional on year fixed
effects and the coverage share interacted with year fixed effects, weighted by baseline mar-
ket credit. Standard errors clustered at the market level in parentheses, instead of the
exposure-robust (AKM) standard errors of Ad&ao et al. (2019), as the conservative choice in
this design: for the IV coefficients the AKM standard errors are the smaller of the two. Lags
are relative to the baseline period, so the two blocks measure each characteristic ten and
fifteen years before the outcome wave. Sector shares are the manufacturing and commerce
shares of market employment and of market bank credit. Services and other activities are
the omitted group. Sample restricted to market-windows with instrument coverage > 0.5.
The five-year lag columns use 1,204-1,360 observations in 521-545 markets. The ten-year
lag columns use 770-938 observations in 459-517 markets. None of the fourteen coefficients
is statistically distinguishable from zero at the 10 percent level. * p < 0.10, ** p < 0.05,
**p < 0.01.
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Table C.8: Pre-trend test: main estimates with the lagged outcome change as a control

Main specification With pre-trend control

Dependent variable B Std. error B\ Std. error
Log existing firms — Total 0.004 (0.005) 0.003 (0.005)
Log existing firms — Formal 0.050***  (0.013) 0.048*** (0.013)
Log existing firms — Informal ~ —0.002 (0.006) —0.002 (0.006)
Formal workers (IMSS) 0.020*  (0.005) 0.019*** (0.006)
Formal wage bill (IMSS) 0.024** (0.009) 0.020** (0.010)
Mean daily wage (IMSS) —0.012***  (0.004) —0.008** (0.003)
Avg. value added 0.029* (0.015) —0.031* (0.018)
Total value added 0.032* (0.017) —0.045"* (0.019)
Formal value added 0.028 (0.031)  —0.109*** (0.029)
Informal value added —0.049** (0.021)  —0.071*** (0.014)

Notes: The pre-trend columns re-estimate the main specification adding the dependent vari-
able’s own lagged five-year change as a control. The sample shrinks because the lagged change
requires data two windows back. The main-specification columns use 1,386-1,394 observations
in 552-556 markets. The pre-trend columns use 933-983 observations in 527-543 markets.
Exposure-robust (AKM) standard errors following Adao et al. (2019) in parentheses. The
main-specification columns repeat the corresponding entries of the results tables for compari-
son. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.9: Placebo tests: Shift-Share IV on pre-period (five-year) outcome changes

—

Pre-period outcome (As5Y;_5, log) AsIn(C)  Std. error First-stage F N

Log existing firms — Total 0.016*** (0.005) 290.11 983
Log existing firms — Formal 0.016** (0.008) 290.06 979
Log existing firms — Informal 0.019***  (0.006) 290.11 983
Log firm entry — Total 0.034 (0.114) 1.89 514
Log firm entry — Formal —0.078 (0.296) 1.89 508
Log firm entry — Informal 0.048 (0.095) 1.89 514
Log firm exit — Total —0.043 (0.120) 1.89 514
Log firm exit — Formal 0.146 (0.368) 1.89 495
Log firm exit — Informal —0.081 (0.108) 1.89 514
Formal-Formal —0.017 (0.077) 1.59 488
Informal-Formal —0.112 (0.204) 1.89 496
Formal-Informal 0.075 (0.197) 1.89 485
Informal-Informal —0.047 (0.127) 1.89 514
Firms with credit — Total 0.079 (0.058) 290.11 983
Firms with credit — Formal 0.091** (0.037) 290.11 983
Firms with credit — Informal 0.006 (0.120) 290.11 983
Formal workers (IMSS) —0.011* (0.006) 290.13 970
Formal wage bill (IMSS) —0.024***  (0.005) 290.13 970
Mean daily wage (IMSS) —0.015***  (0.006) 290.13 970
Avg. value added —0.164***  (0.014) 290.11 983
Total value added —0.148"**  (0.013) 290.11 983
Formal value added —0.174**  (0.021) 290.11 983
Informal value added —0.036* (0.019) 290.11 983

Notes: Each row reports a placebo IV estimate in which the dependent variable is the five-

year log change in the indicated outcome before the credit-supply shock window, AsY;_5 =
InY;_5 — InY;_19. The endogenous regressor, instrument, controls, baseline-credit weights,
and sample condition follow the main specification (Table 10). The sample additionally
requires a non-missing outcome ten years prior. Exposure-robust (AKM) standard errors
following Adao et al. (2019) in parentheses. The first-stage F' statistic is computed on each
restricted sample. The entry, exit, and transition outcomes require lagged flows that exist in
a single census window, so their samples halve and the first stage collapses. We report these
rows for transparency only. The census-based worker outcomes cannot be estimated in the
pre-period at all and are omitted. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.10: Shift-Share IV estimates using the conventional (Non-Leave-One-Out) instru-

ment

—

Dependent variable AsIn(C)  Std. error N
Log existing firms — Total 0.002 (0.005) 1,394
Log existing firms — Formal 0.035**  (0.007) 1,389
Log existing firms — Informal ~ —0.002 (0.006) 1,394
Log firm entry — Total 0.007 (0.009) 996
Log firm entry — Formal 0.043***  (0.009) 979
Log firm entry — Informal 0.007 (0.010) 996
Log firm exit — Total 0.049**  (0.009) 996
Log firm exit — Formal 0.021 (0.018) 965
Log firm exit — Informal 0.059***  (0.008) 996
Formal-Formal 0.026**  (0.005) 970
Informal-Formal 0.049*** (0.019) 957
Formal-Informal —0.043***  (0.012) 958
Informal-Informal —0.003 (0.003) 996
Firms with credit — Total 0.024**  (0.007) 1,394
Firms with credit — Formal 0.018* (0.011) 1,394
Firms with credit — Informal 0.030***  (0.009) 1,394
Formal workers (IMSS) 0.015***  (0.004) 1,386
Formal wage bill (IMSS) 0.014** (0.007) 1,386
Mean daily wage (IMSS) —0.009***  (0.003) 1,386
Avg. value added 0.016 (0.016) 1,394
Total value added 0.017 (0.016) 1,394
Formal value added —0.001 (0.028) 1,394
Informal value added —0.027** (0.011) 1,394

Notes: Two-stage least squares estimates using the conventional (non
Leave-One-Out) instrument, in which the bank shocks are estimated on
the full sample including each market’s own loans, standardized to unit
variance. Specification, controls, baseline-credit weights, and sample
condition follow Table 10. The estimation samples are identical to the
corresponding leave-one-out regressions. Exposure-robust (AKM) stan-
dard errors following Adao et al. (2019) in parentheses. The first-stage
F statistic ranges from 245 to 258. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.11: Robustness to instrument renormalization

—

Dependent variable AsIn(C)  Std. error N
Log existing firms — Total 0.004 (0.006) 1,394
Log existing firms — Formal 0.052***  (0.016) 1,389
Log existing firms — Informal =~ —0.002 (0.007) 1,394
Log firm entry — Total 0.016 (0.011) 996
Log firm entry — Formal 0.070***  (0.021) 979
Log firm entry — Informal 0.013 (0.011) 996
Log firm exit — Total 0.048*** (0.014) 996
Log firm exit — Formal 0.041** (0.018) 965
Log firm exit — Informal 0.054**  (0.014) 996
Formal-Formal 0.042°*  (0.011) 970
Informal-Formal 0.049** (0.021) 957
Formal-Informal —0.039** (0.018) 958
Informal-Informal —0.008 (0.005) 996
Firms with credit — Total 0.041**  (0.014) 1,394
Firms with credit — Formal 0.046** (0.022) 1,394
Firms with credit — Informal 0.042** (0.017) 1,394
Formal workers (IMSS) 0.021***  (0.007) 1,386
Formal wage bill (IMSS) 0.026** (0.012) 1,386
Mean daily wage (IMSS) —0.012** (0.005) 1,386
Avg. value added 0.032* (0.018) 1,394
Total value added 0.035* (0.020) 1,394
Formal value added 0.033 (0.039) 1,394
Informal value added —0.058** (0.027) 1,394

Notes: Two-stage least squares estimates of the main specification with

the renormalized instrument Z,,; = 2z,,¢/coverage which converts

mts
the instrument from a coverage-weighted sum of bank shocks into a
coverage-weighted average, standardized as in the main specification.
The estimation sample, controls, weights, and inference are identical
to Table 10. Exposure-robust (AKM) standard errors following Adao
et al. (2019) in parentheses. The first-stage F statistic ranges from 287

to 311. * p < 0.10, ** p < 0.05, *** p < 0.01.

93



Table C.12: Sensitivity to instrument coverage threshold

Coverage > 0

Coverage > 0.8

Dependent variable B (Std. error) N M B (Std. error) N M
Log existing firms — Total 0.006 (0.005) 1,520 568 0.003 (0.005) 1,218 541
Log existing firms — Formal 0.053*** (0.013) 1,514 564  0.045*** (0.012) 1,213 537
Log existing firms — Informal ~ —0.000 (0.005) 1,520 568  —0.001 (0.006) 1,218 541
Log firm entry — Total 0.016* (0.009) 1,092 568 0.012 (0.009) 862 527
Log firm entry — Formal 0.068** (0.017) 1,071 555  0.059*** (0.016) 846 516
Log firm entry — Informal 0.013 (0.009) 1,091 568 0.010 (0.010) 862 527
Log firm exit — Total 0.051*** (0.011) 1,092 568 0.047*** (0.012) 862 527
Log firm exit — Formal 0.037*** (0.014) 1,049 549 0.031** (0.013) 834 510
Log firm exit — Informal 0.057** (0.012) 1,092 568  0.056** (0.013) 862 527
Formal-Formal 0.038*** (0.008) 1,051 553 0.034*** (0.007) 837 513
Informal-Formal 0.064*** (0.018) 1,042 540  0.051"* (0.017) 827 500
Formal-Informal —0.047* (0.015) 1,040 541 —0.035** (0.014) 829 505
Informal-Informal —0.004 (0.004) 1,091 568  —0.004 (0.004) 862 527
Firms with credit — Total 0.029*** (0.011) 1,520 568 0.026** (0.011) 1,218 541
Firms with credit — Formal 0.042** (0.018) 1,520 568 0.031* (0.017) 1,218 541
Firms with credit — Informal 0.022 (0.014) 1,520 568 0.023* (0.014) 1,218 541
Formal workers (IMSS) 0.020*** (0.005) 1,511 563 0.015*** (0.004) 1,211 538
Formal wage bill (IMSS) 0.025*** (0.009) 1,511 563 0.016** (0.007) 1,211 538
Mean daily wage (IMSS) —0.013*** (0.004) 1,511 563 —0.011*** (0.004) 1,211 538
Avg. value added 0.025* (0.014) 1,520 568 0.025* (0.014) 1,218 541
Total value added 0.030* (0.016) 1,520 568 0.027* (0.016) 1,218 541
Formal value added 0.020 (0.030) 1,520 568 0.014 (0.028) 1,218 541
Informal value added —0.040** (0.020) 1,520 568 —0.031* (0.018) 1,218 541

Notes: Two-stage least squares estimates of the main specification at alternative thresholds on instrument

coverage. The left block includes all market-years with a non-missing instrument (cov_z_5 > 0). The

right block restricts to market-years for which the instrument pools at least 80% of the local base-period

banking exposure (cov_z_5 > 0.8). The headline specification in Tables 10-11 uses the intermediate

threshold cov_z_5 > 0.5. All other specification details are unchanged. N denotes observations and M
markets. The first-stage F' statistic ranges from 269 to 293 in the left block and from 288 to 325 in the right
block. Exposure-robust (AKM) standard errors following Adao et al. (2019) in parentheses. * p < 0.10,

“ p < 0.05, ** p < 0.01.
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Table C.13: Shift-Share IV estimates excluding the biggest bank

—

Dependent variable AsIn(C)  Std. error N
Log existing firms — Total 0.001 (0.005) 1,394
Log existing firms — Formal 0.046**  (0.010) 1,389
Log existing firms — Informal =~ —0.005 (0.007) 1,394
Log firm entry — Total 0.006 (0.011) 996
Log firm entry — Formal 0.056**  (0.012) 979
Log firm entry — Informal 0.003 (0.012) 996
Log firm exit — Total 0.044*** (0.015) 996
Log firm exit — Formal —0.001 (0.016) 965
Log firm exit — Informal 0.059***  (0.015) 996
Formal-Formal 0.028"** (0.009) 970
Informal-Formal 0.088***  (0.018) 957
Formal-Informal —0.074"*  (0.022) 958
Informal-Informal 0.000 (0.004) 996
Firms with credit — Total 0.001 (0.012) 1,394
Firms with credit — Formal 0.005 (0.021) 1,394
Firms with credit — Informal 0.017 (0.016) 1,394
Formal workers (IMSS) 0.013* (0.007) 1,386
Formal wage bill (IMSS) 0.009 (0.011) 1,386
Mean daily wage (IMSS) —0.009* (0.005) 1,386
Avg. value added —0.002 (0.021) 1,394
Total value added —0.002 (0.024) 1,394
Formal value added —0.035 (0.043) 1,394
Informal value added —0.026 (0.022) 1,394

Notes: Two-stage least squares estimates of the main specification with

the instrument reconstructed to exclude the bank holding the largest
share of aggregate baseline credit: both its shocks and its exposure
shares are removed, and the resulting instrument is standardized as in
the main specification. The estimation sample, controls, weights, and
sample condition are identical to Table 10. Exposure-robust (AKM)
standard errors following Adao et al. (2019) in parentheses. The first-
stage F' statistic ranges from 34.95 to 35.13, and its decline relative to
the main specification reflects the excluded bank’s substantial contribu-
tion to the identifying variation. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.14: Shift-Share IV estimates excluding the three largest metropolitan areas

—

Dependent variable AsIn(C)  Std. error N
Log existing firms — Total —0.003 (0.006) 1,385
Log existing firms — Formal 0.049**  (0.014) 1,380
Log existing firms — Informal =~ —0.009 (0.007) 1,385
Log firm entry — Total 0.018 (0.015) 990
Log firm entry — Formal 0.067*  (0.019) 973
Log firm entry — Informal 0.014 (0.015) 990
Log firm exit — Total 0.041** (0.018) 990
Log firm exit — Formal 0.067*  (0.018) 959
Log firm exit — Informal 0.037** (0.018) 990
Formal-Formal 0.055"** (0.009) 964
Informal-Formal 0.014 (0.020) 951
Formal-Informal —0.049** (0.023) 952
Informal-Informal —0.025"**  (0.006) 990
Firms with credit — Total 0.114**  (0.020) 1,385
Firms with credit — Formal 0.065***  (0.021) 1,385
Firms with credit — Informal 0.143***  (0.024) 1,385
Formal workers (IMSS) 0.028***  (0.008) 1,377
Formal wage bill (IMSS) 0.036***  (0.014) 1,377
Mean daily wage (IMSS) 0.001 (0.004) 1,377
Avg. value added 0.022 (0.021) 1,385
Total value added 0.018 (0.019) 1,385
Formal value added 0.029 (0.038) 1,385
Informal value added —0.115***  (0.031) 1,385

Notes: Same specification and inference as the main tables. Exposure-

robust (AKM) standard errors following Adao et al. (2019) in parenthe-
ses. This sample excludes Mexico City, Monterrey, and Guadalajara.
These markets account for nine of the 1,394 market-window observa-
tions of the main sample. The first-stage F' statistic ranges from 82 to
102. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.15: Reduced-form: Shift-Share instrument and local labor market outcomes

OLS on credit growth Reduced form on A

Dependent variable B\ Std. error E Std. error N
Existing firms — Total 0.007 (0.005) 0.004 (0.012) 1,394
Existing firms — Formal 0.025** (0.012) 0.056™** (0.016) 1,389
Existing firms — Informal 0.006 (0.006) —0.002 (0.013) 1,394
Entry — Total 0.017" (0.010) 0.017 (0.022) 996
Entry — Formal 0.033** (0.016) 0.075** (0.030) 979
Entry — Informal 0.017 (0.011) 0.013 (0.023) 996
Exit — Total 0.031*** (0.008) 0.055*** (0.011) 996
Exit — Formal 0.025 (0.011) 0.043*  (0.025) 965
Exit — Informal 0.034*** (0.009) 0.062*** (0.011) 996
Informal—Formal 0.031* (0.017) 0.059** (0.027) 957
Formal—Informal —0.010 (0.013) —0.044* (0.026) 958
Formal—sFormal 0,027+ (0.014)  0.045**  (0.016) 970
Informal—Informal 0.004 (0.006) —0.007 (0.013) 996
Total 0.008 (0.018) 0.039 (0.037) 1,394
Formal 0.025 (0.023) 0.046 (0.031) 1,394
Informal 0.016 (0.021) 0.038 (0.051) 1,394
Workers (IMSS) 0.014** (0.006) 0.022*  (0.012) 1,386
Total wage bill 0.012 (0.010) 0.026 (0.019) 1,386
Mean daily wage —0.010*** (0.003) —0.013* (0.007) 1,386
Average VA 0.034** (0.014) 0.032 (0.029) 1,394
Total VA 0.041% (0.016) 0.036 (0.030) 1,394
VA formal 0.032 (0.025) 0.031 (0.046) 1,394
VA informal 0.007 (0.028)  —0.055  (0.063) 1,394

Notes: Each row reports two separate regressions with the same controls, weights, and sample
as the main specification: OLS of the outcome on the five-year log change in market credit, and
the reduced form of the outcome on the standardized leave-one-market-out instrument. Standard
errors clustered at the market level in parentheses, instead of the exposure-robust (AKM) standard
errors of Adao et al. (2019), as the conservative choice in this design: for the IV coefficients
the AKM standard errors are the smaller of the two. Each reduced-form coefficient equals the
product of the corresponding first-stage and IV coefficients. Census worker counts (single-window
subsample) are reported in Table C.6. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C.16: Bank-level IV estimates: Khwaja-Mian-style identification at the bank-year

—

Dependent variable AsIn(C) (Std. error) N
Log existing firms — Total —0.004 (0.005) 131
Log existing firms — Formal 0.036™** (0.008) 131
Log existing firms — Informal —0.009* (0.005) 131
Log firm entry — Total —0.001 (0.008) 105
Log firm entry — Formal 0.045*** (0.011) 105
Log firm entry — Informal —0.004 (0.009) 105
Log firm exit — Total 0.058*** (0.011) 105
Log firm exit — Formal 0.020 (0.016) 105
Log firm exit — Informal 0.070*** (0.010) 105
Formal-Formal 0.021*** (0.008) 105
Informal-Formal 0.068*** (0.013) 105
Formal-Informal —0.077* (0.015) 105
Informal-Informal —0.003 (0.004) 105
Firms with credit — Total —0.003 (0.011) 131
Firms with credit — Formal 0.003 (0.016) 131
Firms with credit — Informal 0.017 (0.010) 131
Formal workers (IMSS) 0.009 (0.007) 131
Formal wage bill (IMSS) 0.008 (0.012) 131
Mean daily wage (IMSS) —0.015*** (0.004) 131
Avg. value added 0.022 (0.015) 131
Total value added 0.018 (0.017) 131
Formal value added —0.006 (0.037) 131
Informal value added —0.013 (0.017) 131

Notes: Two-stage least squares estimates at the bank-census-year
level. The unit of observation is a bank-year. Market outcomes
are aggregated to the bank level using the bank’s baseline market
exposure shares. The endogenous regressor is the bank-level aggre-
gate of five-year market credit growth, instrumented by the bank’s
credit-supply shock identified from market-sector cell fixed effects
following Degryse et al. (2019), an extension of Khwaja and Mian
(2008). Controls are census-year fixed effects and the bank-level
analogs of the two sector-share controls. Estimation is weighted by
the bank’s baseline credit. The sample keeps bank-years in which the
aggregated outcome covers at least half of the bank’s baseline credit,
so the sample varies across outcomes. Standard errors clustered at
the bank level in parentheses, since at the shock level conventional
clustered standard errors are valid (Borusyak et al., 2022). The first-
stage F statistic ranges from 30.40 to 34.91. * p < 0.10, ** p < 0.05,
** p < 0.01.
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