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1 Introduction

During the COVID-19 pandemic, firms worldwide experienced a variety of adverse sup-

ply and demand shocks. Government-imposed lockdowns and disruptions in global trade

hampered firms’ operations, while contagion risks and income shocks dampened demand.

As a result, markets globally experienced significant distress, with businesses facing in-

creased exit risks and workers a surge in furloughs and layoffs. In this challenging eco-

nomic environment, credit supply, particularly from the banking sector, may have shaped

firms’ ability to survive, hire, or retain workers, making studying their effects a crucial

topic for research.

Analyzing the real effects of bank credit supply during a turbulent episode such as

the pandemic can prove valuable in supporting a more comprehensive understanding of

recessions and the design of effective public policies during such times. However, in

contrast to what we know about other recessions, we have scant evidence on the real

effects of credit supply during the pandemic, as both data limitations and the concurrence

of multiple shocks make identifying the causal effects a complex task. In this paper, we

overcome these challenges and study the real effects of credit supply shocks on firms in

Mexico during the pandemic.

Mexico is an ideal setting for studying this question for several reasons. First, as in

many developing countries, the banking sector is one of the primary sources of firms’

funding.1 Additionally, Mexico’s response to the pandemic in terms of direct support to

firms was modest compared to most economies, amounting to less than 1% of GDP (see

A.1). Thus, firms’ reliance on private banks for financing, coupled with the absence of

confounders in terms of governmental assistance, allows us to better isolate the impact of

credit supply shocks. Moreover, we can identify these shocks by leveraging the availabil-

ity of loan-level bank–firm matched data that, in turn, can be merged with administrative

employer–employee records. These records allow us to build a panel on employment and

credit covering the universe of formal firms between 2018-2021.

Our empirical analysis is multistep. We begin by estimating and validating time-

varying bank credit supply shocks. Next, we use prepandemic bank relationships to mea-

1According to the National Business Financing Survey (Encuesta Nacional de Financiamiento
de las Empresas, ENAFIN), 67% of firms seeking funding approached commercial banks for a loan.
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sure firms’ exposure to these shocks across time. We then study these shocks’ effects on

firm survival and employment. We compare these effects across different stages of the

pandemic crisis and among firms of varying age, size, incorporation status, and operating

conditions during the lockdowns. Additionally, we provide novel insights on how firms’

exposure to credit supply shocks differentially affected employees according to their gen-

der, tenure profile, and contract type. Finally, we use our reduced-form estimates and a

partial equilibrium framework to assess the aggregate employment impact of credit supply

shocks.

We first estimate bank-level credit supply shocks following the methodology of De-

gryse et al. (2019), a variation on the one developed by Amiti and Weinstein (2018) that

allows us to decompose overall changes in bank credit into demand and supply compo-

nents. This approach is well suited to settings where few firms borrow from more than

one bank, such as Mexico. Specifically, we group firms into categories defined by their in-

dustry, location, and size. Then, we regress bank–firm credit changes on firm group–time

and bank–time fixed effects. The former controls for demand, while the latter captures

changes in credit associated with each bank’s specific conditions, such as shifts in its

risk tolerance and access to external funding. These bank fixed effects are the param-

eters of interest, as they capture credit supply factors. To validate our estimated credit

supply shocks, we show that they correlate positively with banks’ profitability measures,

interbank funding, and deposits and negatively with equity growth. The estimated shocks

also track bank lending standards across time from Mexico’s Senior Loan Officer Opinion

Survey. Last, we measure each firm’s exposure to credit supply shocks as the weighted

average of the estimated bank–time fixed effects, using as weights the share of credit a

firm had with different banks before the recession. Most firms were exposed to negative

credit supply shocks. Consistent with these metrics’ capturing exposure to unexpected

changes in supply-side credit conditions, we show that they are unrelated to firm-level

characteristics before the recession but predict firms’ credit growth and other loan market

outcomes after it.

Equipped with this metric of firm-level exposure to credit supply shocks, we examine

its effects on yearly firm exit and formal employment growth from 2018 to 2021. We find

that firms exposed to a negative credit shock decreased employment growth by more and
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had a higher exit probability than those exposed to positive ones. A firm facing a negative

one-standard-deviation bank credit supply shock increased its probability of exit by 0.15

percentage points (pp) and decreased its formal employment growth by 1 pp. Notably,

the negative effect on employment growth is not driven solely by the reduction in firm

survival. The granularity of our data allows us to distinguish job inflows and outflows

when we analyze employment changes, and we find that negative credit supply shocks

impacted employment growth mainly through an increase in job outflows rather than a

decrease in inflows among surviving firms.

To understand the heterogeneity in the impact of the credit supply shocks during dif-

ferent stages of the pandemic, we split our sample and estimate effects across time. We

find that the effects of the credit supply shocks on firm survival and employment growth

were more pronounced during the first year of the pandemic (2020), a period marked by

high uncertainty and strict lockdown measures. However, these effects were muted after-

ward. This initially sizable effect of the credit supply shocks during the recession, fol-

lowed by the reduced impact during the recovery, is consistent with credit supply shocks’

being more critical in times of tighter liquidity constraints and higher uncertainty (Alfaro,

Garcı́a-Santana, and Moral-Benito, 2021).

We also provide detailed analyses of the heterogeneity in the impacts of credit supply

shocks by firm type. To do so, we interact our exposure metrics with relevant firm charac-

teristics. We find that the effects were concentrated mainly among small and young firms,

as in previous recessions (Chodorow-Reich, 2013; Siemer, 2019).2 Moreover, we show

a more pronounced effect of the credit supply shocks on survival and employment for

unincorporated businesses and firms operating in sectors classified as nonessential by the

government.3 As the latter could not operate during the lockdowns, differential exposure

to credit supply shocks played a critical role in shaping firms’ decisions to preserve and

hoard labor or destroy employment matches.

Furthermore, we examine the effects of credit supply shocks on firms’ different groups

of workers. By leveraging our dataset’s matched employer–employee structure, we esti-

2Small firms are defined as those with fewer than 100 employees, while young firms are those
with fewer than 10 years in operation.

3Unincorporated businesses are those registered under the Mexican tax code as “persona f́ısica
con actividad empresarial”
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mate the impact of an employer’s credit supply shock exposure on worker inflows, out-

flows, and wage growth for different types of workers. Our findings reveal that exposure

to negative credit supply shocks increased outflows of female workers, workers with short

tenure, and workers on temporary contracts, particularly in small, young firms. These

findings are consistent with financially constrained firms’ laying off workers with lower

dismissal costs first in the face of a negative shock (Caggese, Cuñat, and Metzger, 2019).

We also find a negative, yet quantitatively small, effect of credit supply shocks on wage

growth, which is more pronounced for workers with high tenure and permanent contracts.

Finally, we assess the aggregate impact of credit supply shocks on employment growth

during the pandemic’s most critical year: 2020. Since most firms were exposed to nega-

tive credit supply shocks, we use our reduced-form estimates to calculate the counterfac-

tual employment firms would have reached if their exposure to credit supply shocks had

been at or above the level of the 20% least affected firms. Based on this partial equilib-

rium exercise, negative bank credit supply shocks can explain between 14% and 28% of

the employment decrease among small firms in our sample between 2019 and 2020. To

the extent that even the most capitalized banks also contracted their available credit, our

results are conservative.

Our paper contributes mainly to the literature that examines the real effects of credit

supply shocks during a recession. Prior research has focused on the global financial cri-

sis (GFC), exploiting the heterogeneity in banks’ exposure to mortgage back securities

(Chodorow-Reich, 2013; Bentolila, Jansen, and Jimenez, 2017; Popov and Rocholl, 2018;

Huber, 2018). Instead, our paper examines the COVID-19 recession, a critical period not

extensively studied in this literature, primarily because of the complexity of identifying

credit supply shocks amid the simultaneous economic shocks and numerous government

interventions of the period, which, as mentioned above, were modest in Mexico.4

Moreover, we differentiate from the literature by studying the implications of credit

shocks amidst a recession that did not originate in the financial sector. As banks’ balance

sheets were not the main source of the crisis, the behavior of bank credit to firms during

4One of the few studies covering the pandemic, albeit for a developed economy (the US), is
Greenwald, Krainer, and Paul (2020), which focuses on how credit line drawdowns by large firms
crowded out term lending for small ones, thus impacting the latter’s investment. In another study,
Granja et al. (2022) study the Paycheck Protection Program (PPP) in the US. However, as the
PPP offered guaranteed, forgivable loans, its impact differs from that of traditional bank credit.
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the pandemic differed from the substantial drop observed, for instance, during the GFC

(Ivashina and Scharfstein, 2010). In contrast, we document that bank credit increased

during the initial months of the pandemic, but only for large firms, as in the US (Li,

Strahan, and Zhang, 2020), also particularly driven by draws on preexisting credit lines

(Greenwald, Krainer, and Paul (2020), Chodorow-Reich et al. (2022)). Thus, despite the

large contraction in economic activity, banks potentially had a larger margin in helping

firms cushion the negative effects of the recession.

The richness of our data also allows us to analyze in detail the heterogeneity in the

impacts of credit supply shocks. While other works have focused separately on the effects

of such shocks on either different types of firms (e.g., Cingano, Manaresi, and Sette,

2016; Balduzzi, Brancati, and Schiantarelli, 2018; Bottero, Lenzu, and Mezzanotti, 2020;

Costello, 2020) or workers (Berton et al., 2018; Hochfellner et al., 2015), we can analyze

both jointly thanks to our access to matched employer–employee records. Moreover, this

type of data allows us to decompose the changes in employment into inflows and outflows

and study both the intensive and extensive margins of adjustment, whereas most papers

in the literature focus only on a subset of these outcomes.

This work further sheds light on the real effects of bank credit shocks in a large devel-

oping country. In this same vein, Gutierrez, Jaume, and Tobal (2023) apply the method-

ology of Greenstone, Mas, and Nguyen (2020) to Mexico for the period 2010–2016 and

find that credit supply shocks had an important effect on employment. However, while

their analysis focuses on regular times, our study specifically examines the effect of credit

supply shocks during the COVID-19 recession, a lesser-studied period overall. Moreover,

our approach differs in several ways despite using a data-driven method to estimate credit

supply shocks. For instance, we compute these shocks by controlling for variations in

demand by firm industry and size rather than only by geography, as we argue that these

dimensions are critical for firms’ credit demand. In addition, our observation unit is the

firm instead of the locality, allowing us to better control for unobserved factors and study

the heterogeneity in the effect of credit supply shocks in depth. Thus, we construct mea-

sures of firm-level exposure to these shocks as in Bentolila, Jansen, and Jimenez (2017)

and Alfaro, Garcı́a-Santana, and Moral-Benito (2021).5

5In a related study, Morais et al. (2019) also use firm-level data for Mexico to study the in-
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The paper is organized as follows: Section 2 describes the administrative data we use.

Section 3 overviews firm, employment, and bank credit dynamics during the pandemic

in Mexico. Section 4 outlines our empirical strategy. Section 5 presents the results, and

Section 6 concludes.

2 Data

Our work relies on data from two administrative sources: matched bank–firm loan-level

data for the universe of commercial and corporate loans from the banking sector from the

National Banking and Securities Commission (Comision Nacional Bancaria y de Valores

or CNBV) and employer–employee matched records for the universe of formal employ-

ment provided by the Mexican Institute of Social Security (Instituto Mexicano de Seguri-

dad Social or IMSS). The following subsections explain these data sources and how we

use them for our analysis.6

2.1 Mexico’s Bank Commercial and Corporate Lending Reg-

ulatory Reports

Banking law in Mexico requires all credit issuing institutions, both traditional banks and

nonbanking intermediaries, to provide detailed monthly information on the corporate and

commercial loans they issue. In the rest of the paper, we refer to both types of institutions

as banks for practical purposes. Mexico’s CNBV collects and reviews this information

and afterward compiles it into the R04c report (Comision Nacional Bancaria y de Valores,

2018-2021). Thus, this monthly dataset follows the universe of businesses’ loans over

time. We observe the IDs of the issuing bank and the borrowing firm, along with a com-

prehensive set of credit characteristics, including issuance date, interest rate, delinquency

ternational transmission of monetary policy. Furthermore, there is a long-standing literature on
the banking channel that employs firm-level analyses, including Khwaja and Mian (2008), Berton
et al. (2018), Bai, Carvalho, and Phillips (2018), Acharya et al. (2018), Chodorow-Reich (2013),
Benmelech, Bergman, and Seru (2021), and Greenwald, Krainer, and Paul (2020), among others.

6The datasets used in this paper are confidential and were accessed through the EconLab at
Banco de México (Banxico). EconLab collected and processed the data as part of its effort to
promote evidence-based research and foster ties between Banxico’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.
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and default status, size of the line of credit, and outstanding amount, among others. The

data also include information about the firm, such as the industry (5-digit NAICS), size

category, and location. While this dataset is available from 2007, we use the data only

from 2017 to 2021 since they are comparable over this period because of their common

format.

Using the R04c reports, we construct a firm–bank–month panel aggregating each

firm’s outstanding loans with each bank at the end of each calendar month. We remove

from our sample firms that do not operate in Mexico and government-related entities,

loans issued in foreign currency, and government-sponsored banks (Banca de Desarrollo),

which leaves us with 42 banks for the studied period. Appendix A.2.1 offers a detailed

description of this dataset, including the cleaning process we applied for our estimations.

2.2 Social Security Matched Employer–Employee Records

Mexico’s social security law requires that private-sector employers register their wage-

earning employees with the IMSS. IMSS registration provides employees access to sev-

eral social benefits, including healthcare, disability and retirement funds, and severance

payments, among others. As a result of this mandate, IMSS records offer a panel cover-

ing the universe of formal employer–employee matches (Instituto Mexicano del Seguro

Social, 2018-2021). Since we can access these data from November 2004, we can follow

matches over time and track their corresponding starting and ending dates. In addition,

this dataset includes information on workers’ gender, date of birth, workplace location

and industry, and type of contract (temporary or permanent).7

Using IMSS records, we construct a firm-level monthly panel dataset by aggregating

matches to the tax ID level. Thus, we can track the stock of formally employed workers,

their wages, and the number of new hires and separations. Furthermore, the granular

nature of our data enables us to differentiate these inflows and outflows by various worker

groups. For instance, we can compute job creation and destruction by gender or type of

contract in each firm. We also build from this data an indicator variable for whether the

firm exits the formal sector, where we define the latter as the firm’s having no formal

7Following International Labour Organization guidelines, we refer to employer–employee
matches registered with the IMSS as formal employment relationships.
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employees. Additionally, we create a measure of firm age based on the date the firm

registers its first formal employee. We provide further details of the variables in this

dataset in Appendix A.2.2.8

2.3 Sample Selection

We define a firm by its tax ID, so we merge both datasets using this identifier. While

borrowers’ IDs in the R04c reports are defined on this basis, in the IMSS records, tax

IDs are available only from November 2018. Moreover, because of the requirements of

our identification strategy (see below), we focus our analysis on the set of firms with

at least one active loan from a bank in November 2018. Table 1 presents the summary

statistics for each variable and period of interest. After a simple cleaning process (see

A.2.2), in November 2018, 181,003 firms had a positive credit amount from one of 42

banks operating in the banking sector, which represents around 16% of the universe of

formal firms in the Social Security dataset, but close to 30% of IMSS total employment.9

While the subset of firms that do not have credit is interesting in itself, our identification

strategy leverages relationship banking, and hence, we focus on the subset of firms with

precrisis access to credit.

8IMSS records identify distinct employers using an ID known as the registro patronal. A tax
ID can have more than one registro patronal, and a registro patronal can be associated with more
than one tax ID. Since it is tax IDs that are used to identify lenders in the R04c loans data, we
use the tax IDs to identify firms.

9According to the ENAFIN, around 13% of firms have a credit with a bank at a given month,
so our estimates are slightly larger.
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Table 1: Summary Statistics (2019-2021)

Mean Std Deviation p10 p50 p90

∆ Employment -0.06 0.79 -0.86 0.00 0.67
∆ Credit -0.47 1.00 -2.00 -0.32 0.70
Exposure to Credit Suppy Shocks -0.05 0.10 -0.15 -0.03 0.03

Small Young 0.51
Size Small Old 0.44

Large 0.04
Firm type Incorporated 0.41

Construction 0.07
Sector Manufacture 0.14

Retail & Wholesale Trade 0.40
Services 0.39
North 0.26

Region Center-North 0.26
Center 0.36
South 0.13

#
Firms 181,003
Banks 42
Firm-Date 494,932

Notes: Changes in credit and employment are computed using equation (3). Firm’s exposure to
credit supply shocks is defined in section 4.2. Firms in our sample are those that had positive
outstanding credit in November 2018. Small (Large) firms are those with less (more) than 100
workers in the previous 12 months. Young (Old) firms are those withe less (more) than 10 years.
See Appendix A.2.2 for additional details. Source: authors’ calculations using IMSS and R04-C
datasets.
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3 The COVID-19 Recession in Mexico

The COVID-19 pandemic severely affected the Mexican economy, with real GDP con-

tracting by 8.5% from Q4-2019 to Q4-2020, marking the most substantial decline over

three decades. This section outlines the most relevant governmental interventions during

the pandemic, emphasizing the small size of fiscal support programs to assist firms relative

to the size of such programs in other countries. We also examine firm, employment, and

credit dynamics throughout this challenging period, noting that these were heterogeneous

across different firm age and size categories.

3.1 Government Interventions

Public Health Measures to Curb Contagion

Mexico’s federal government implemented a multifaceted strategy to reduce contagion

of the virus throughout the pandemic by issuing widely publicized sanitary guidelines,

such as social distancing and stay-at-home recommendations. However, instead of im-

posing blanket, mandatory lockdowns, it developed a system of targeted restrictions that

varied across economic activities and regions. For instance, as early as March 31, eco-

nomic sectors began to be classified as “essential” (e.g., healthcare and food production)

or “nonessential” (e.g., entertainment and tourism). While the former could operate dur-

ing the pandemic as long as they followed social distancing practices, permission to oper-

ate for nonessential sectors varied locally based on contagion risk, which was determined

on the basis of factors such as new deaths and infection rates. Hence, restrictions on

establishments’ activities varied widely across the country.10

Economic Support Measures

Compared to that of other G20 members and emerging economies, the Mexican gov-

ernment’s pandemic response, in terms of direct support programs for households and

firms, was notably limited in both size and reach. The country’s fiscal framework focused

on maintaining a balanced budget and restricting new debt issuance. Consequently, by

10For example, during the second half of October 2020, twenty states were categorized in the
low-contagion-risk category, eleven in the medium-low category, and one state as medium risk.
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December 2020, direct economic support measures for individuals and firms amounted

to 0.63% of Mexico’s GDP (see A.1). In contrast, G20 advanced economies averaged

10.2%, and G20 emerging economies 3.3%, making Mexico a clear outlier (IMF (2020),

Hannan, Honjo, and Raissi (2022)). Furthermore, out of these fiscal measures, busi-

ness support programs represented only 0.2% of GDP, and they targeted mainly informal

businesses, which have limited or no access to traditional banking services and thus fall

outside the scope of our analysis.11

In terms of monetary policy, Banxico reduced its policy rate from 7.25% at the be-

ginning of 2020 to 4.0% in February 2021. The central bank also implemented several

measures to provide liquidity and improve domestic markets’ functioning. Although these

measures acted as a critical backstop for banks, their utilization amounted to just 0.8% of

GDP.12

A final intervention worth discussing is the CNBV’s issuance of temporary modifica-

tions to banks’ accounting criteria, allowing borrowers to defer loan payments. Borrowers

could opt into this program, and if approval was granted, financial institutions were not

required to designate loans as past due during the deferral period. This, in turn, implied

that banks were not required to adjust their reserves, thereby mitigating the intervention’s

potential liquidity impacts. Critically, we capture the overall impact of this measure in

our metric of credit supply shocks.

3.2 Firm, Employment, and Credit Dynamics

Firm and Employment Dynamics

Figure 1a shows the dynamics of formal firms in Mexico. From March to May 2020, the

initial months of the pandemic, 8,300 firms (0.9%) exited the formal market. However,

11This assistance mainly took the form of optional repayment loans. The government offered
forgivable loans to domestic workers, the self-employed, and micro, small, and medium-sized en-
terprises (MSMEs) that kept employees on their payrolls. Family businesses registered in the
welfare census were also eligible for these loans. Each loan could be as much as MXN 25,000
(approximately USD 1,250).

12Among these measures, the two with the most extensive reach were the repurchase window for
government securities, established with the aim of ensuring liquidity access for financial institutions
with government debt holdings, and the 15% reduction in commercial and development banks’
central bank reserve requirement, which aimed to increase their available liquidity. See Banxico
(2020) for a comprehensive description of the measures implemented by Banxico and IMF (2020)
for details on their utilization as of October 2020.
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this drop was heterogeneous across groups. For instance, small (<100 workers) old (>10

years) firms experienced a slight drop at the beginning of the pandemic but then continued

to grow, albeit below their pre-pandemic trend. In contrast, small young firms faced the

most significant drop (1.1%), followed by a similar, albeit more gradual, decline among

large firms. While, by mid-2021, the overall number of firms had returned to prepandemic

levels, small young and large firms failed to fully recover.13

Figure 1: Firm and Employment Dynamics
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(a) Number of Firms by Firm Size and Age
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(b) Number of Workers by Firm Size and
Age

Notes: Small firms are those with less than 100 workers, while young firms are those with less
than 10 years of operation. Source: authors’ calculations using the IMSS dataset.

Figure 1b presents the behavior of formal employment in Mexico. From February

2020 to July 2020, the total number of formal workers decreased by 5.4%, representing a

loss of 1.1 million jobs. The employment trends at small old firms and large firms closely

mirrored the performance of the economy as a whole, as these firms employ close to 70%

of all formal workers, whereas employment at small young firms fell by 8% between

February and May 2020. This result was driven both by firms in this category exiting

the market, as described above, and by firms downsizing during the critical months of the

pandemic. Employment began its recovery in August 2020, particularly increasing during

the first months of 2021.14

13In April 2021, Mexico’s congress passed legislation regulating outsourcing, restricting subcon-
tracting of core activities, and requiring registration of specialized service providers. This reform,
promulgated in April and enacted in August, led many firms to reconfigure their business struc-
tures, inducing them to create new entities under separate tax IDs, thus contributing to the increase
in the total number of firms observed after April 2021.

14The rapid recovery in employment at small firms during 2021 can be partly explained by the
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Credit Dynamics

Figure 2 illustrates the evolution of credit from commercial banks to nonfinancial private

firms by firm size.15 Credit to small firms was stagnated prior to the outbreak of the

pandemic and decreased during the most critical months of the crisis. An uptick in lending

to these firms emerged in the second half of 2021 during the economic recovery phase. In

contrast, credit to large firms initially surged between February and April of 2020, driven

by increased demand for funding in anticipation of potential disruptions stemming from

the pandemic. After this initial increase, a significant contraction followed until August

2021, as lending standards tightened and demand for credit dried up. As of November

2021, total credit allocations to both categories of firms remained below prepandemic

levels. Interestingly, Greenwald, Krainer, and Paul (2020) and Chodorow-Reich et al.

(2022) document similar findings for the US: an increase in overall credit during Q1-

2020, concentrated among large firms drawing on preexisting credit lines, followed by an

overall contraction in credit.

Figure 2: Credit Dynamics
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Notes: The size variable in the credit registry is defined as a combination of sales and the number
of employees. See Appendix A.2.1 for the exact definition. Source: authors’ calculations using the
R04-C dataset.

outsourcing reform. Workers previously registered at large outsourcing firms were reallocated to
small young firms.

15We do not document credit dynamics by age, as this variable is available only for the subset
of firms matched to the IMSS records.
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4 Empirical Strategy

We are interested in providing causal estimates of the effect of credit supply on real out-

comes, a challenging task given the endogenous nature of this variable. Nonetheless, in-

stead of estimating the effects of credit supply per se, we take advantage of insights from

the novel credit literature and focus on the effects of credit supply shocks arising from

the banking sector, using a data-driven approach. We proceed in three steps. First, we

compute and validate our bank credit supply shocks variable. Second, we build a metric

of firm-level exposure to these shocks, provide evidence about its exogenous character,

and show its relatedness to firms’ credit utilization along several dimensions. Last, we

use this exposure metric to study its real effects on firm outcomes. The following sections

describe this approach.

4.1 Identifying Credit Supply Shocks

To estimate credit supply shocks, we adopt a strategy closely related to that proposed

by Amiti and Weinstein (2018), which involves decomposing changes in credit into both

their demand and supply components. This approach relies on our observing firms with

multiple lenders (multibank firms), which allows us to distinguish variations in credit aris-

ing from the firm (demand) from those stemming from the bank (supply). Nonetheless,

given that multibank firms account for only 30% of our sample, we implement a variation

of their approach, as proposed by Degryse et al. (2019), and isolate demand factors by

grouping firms by industry–location–size–time (ILST). This methodology is more suit-

able for application with our data as it allows us to capture information from the entire set

of firms rather than only from multibank ones.16 In particular, we estimate

∆Creditj,b,t = γils(j),t + δb,t + εj,b,t (1)

16Degryse et al. (2019) shows, for Belgium, that the credit supply shocks estimated using the
Amiti and Weinstein (2018) multibank approach and proposed ILST estimators are highly corre-
lated when both are estimated in the multibank sample. This implies that the ILST estimator
properly controls for demand and allows us to include a larger set of firms, hence capturing valuable
information that would otherwise be lost if we considered only multibank firms.
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where we regress firm j’s outstanding yearly credit growth rate with bank b between

periods t and t − 1 (∆Creditj,b,t) on a set of industry–location–size–time fixed effects(
γils(j),t

)
and a set of bank–time fixed effects (δb,t). The former control for demand, while

the latter capture changes in credit associated with each bank’s specific conditions, such as

shifts in risk tolerance, access to external funding, or deposit levels, among other factors.

These bank-time fixed effects are the parameters of interest, as they capture idiosyncratic

credit supply factors.

shifts in its risk tolerance, access to external funding, supply of deposits, among other

factors.”

Following Amiti and Weinstein (2018), we weight each observation by its economy-

wide credit share and estimate (1) using weighted least squares (WLS) (Tielens and Hove,

2017). Moreover, we compute the growth rate using the midpoint definition (see equa-

tion (3)), common in the firm dynamics literature (Davis, Haltiwanger, and Schuh, 1998),

which is symmetric to expansions and contractions but, critically, accommodates entry

and exit, thus allowing us to fully match aggregate growth. Under this estimation ap-

proach, the bank–time fixed effects possess a straightforward interpretation as the corre-

sponding total percentage change in credit attributable to the specific conditions of each

bank, net of demand factors. Since we consider yearly changes from 2018 to 2021, with

November as a base, our panel encompasses three periods.17 The identifying assump-

tion behind equation (1) is that credit demand shocks, while time-varying, are homoge-

neous across firms in the same industry–location–size group. If this assumption holds,

the firm–group–time fixed effects properly control for demand-side shocks, allowing the

bank–time fixed effects δb,t to be consistently estimated. To achieve this, we consider a

granular set of demand controls, grouping firms by 3-digit industry (92 categories), state

(32 entities), and size (firms with more than 100 employees and all others). As a practical

17In this case, the weights correspond to Creditj,b,t+Creditj,b,t−1. This approach, as in Barbieri
et al. (2022), also helps moderate the influence of outliers and account for new bank–firm relation-
ships arising from banks or firms that enter into the bank system, which cannot be included when
the standard growth rate is used. We consider yearly changes because, as shown in Figures 1b and
2, both formal employment and credit have a strong seasonal component. In particular, we use
November as base when computing annual changes to avoid capturing idiosyncratic fluctuations in
employment caused by end-of-year layoffs and rehires, as firms tend to lay off workers in December
and rehire them in January, but our results are robust to altering this choice (see A.8.4). In 2022,
the format of the R04c credit report changed, which prevents us from extending the panel beyond
2021.
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example, we assume that firms with more than 100 employees in the food manufacturing

industry (NAICS code 311) located in the state of Nuevo León have similar credit de-

mand in a given period. This assumption is reasonable to the extent that credit demand is

driven by, for example, productivity or product demand shocks common to firms in these

industry–location–size groups. Moreover, in Appendix A.6, we show these bank–time

fixed effects strongly correlate with those obtained by means of the Amiti and Weinstein

(2018) multifirm approach.18

Our method of estimating bank fixed effects differs from the geographical approach pi-

oneered by Greenstone, Mas, and Nguyen (2020) and implemented by Gutierrez, Jaume,

and Tobal (2023) in the context of Mexico. They aggregate credit to the location–bank

level and incorporate location and bank fixed effects to separate supply from demand

factors. Thus, their implicit assumption is that demand at the locality level is homoge-

neous across firms, regardless of industry and size. Since industries differ substantially

in their financial needs (Rajan and Zingales, 1998) and credit demand depends on size

(Chodorow-Reich et al., 2022), accounting for these factors is critical. Moreover, the het-

erogeneity in the impact of the pandemic across industries and size groups, as documented

above, justifies this approach.19

The estimated credit supply shocks capture variations in credit attributable to changes

in each bank, such as shifts in their internal cost of funding. However, our data-driven ap-

proach is deliberately agnostic regarding the specific causes of the variation. We consider

this an advantage in a context such as the COVID-19 pandemic period, characterized as

it was by various concurrent shocks. The downside, of course, is that we cannot pin-

point the precise mechanisms generating these credit supply shocks. For instance, the

considerable variation observed in our estimated credit supply shocks partly reflects the

pandemic’s differential effect on bank portfolios, as specific sectors and locations were

affected particularly acutely during the recession, significantly elevating their credit risks,

and on banks’ liquidity cushion in the months preceding the pandemic, with its corre-

18Having more disaggregated ILST controls is not necessarily better. If the groups are defined
too narrowly, fewer firms may be in each category, reducing the sample size and thus weakening
statistical power.

19Indeed, recent papers have departed from the practice of accounting solely for regional variation
and, instead, have taken into account demand differences arising from firm size and industry
composition across localities as well (Berton et al., 2018).
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sponding effect on their funding sources (Banco de México, 2020). Nonetheless, despite

our methodology’s limitation regarding the causes of these shocks, we formally provide

evidence that they capture supply-side factors.

Table 2: Bank Performance and Credit Supply Shocks

Credit Supply Shocks
(1) (2) (3) (4)

ROE 0.3498
(0.3064)

ROA 1.8573
(2.4543)

Deposit growth 0.05371***
(0.1747)

Equity growth -1.3461* -.1423
(0.7262) (0.2631)

Interbank liabilities growth 0.8655 0.3937**
(0.7331) (0.1841)

Observations 167 167 111 167
Time FE Yes Yes Yes Yes
Bank FEs Yes Yes Yes Yes

Notes: Credit supply shocks at the bank level are the bank fixed effects estimated from Equation
(1). Columns (1), (2), and (4) include all credit issuing institutions. Column (3) includes only
those that receive deposits from the public. Standard errors are clustered at the bank level. *,
**, and *** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively. Source: authors’
calculations using the R04-C dataset and CNBV public reports.

First, as the pandemic largely disrupted the entire banking system, affecting banks’

profitability and funding sources (see Appendix A.3), we use public banks’ balance sheet

information from the CNBV to examine whether our estimated credit supply shocks corre-

late with either changes in the banks’ funding sources or performance. Regarding banks’

funding, we consider three variables affecting its availability: deposits, equity, and in-

terbank liabilities. We calculate the year-over-year changes in these funding variables

and express them as percentage changes relative to each base year’s assets. We measure

banks’ performance using standard measures such as return on assets (ROA) and return

on equity (ROE) over the prior 12 months.20

Table 2 presents the results of a set of regressions in which the dependent variable

is our estimated credit supply shocks variable ( ˆδb,t) and the explanatory variables are the

aforementioned bank-specific funding and performance variables, with bank and time
20We use November as reference for all annual changes to be consistent with the estimation of

equation (1).
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fixed effects. Columns (1) and (2) show that the credit supply shocks positively correlate

with ROE and ROA, although the relationships are not statistically significant. Columns

(3) and (4) show the results for funding availability metrics for all financial intermediaries

and deposit-taking institutions, respectively. The estimated credit supply shocks correlate

positively with interbank liabilities among nondepository institutions and negatively with

equity growth for both groups. There is also a positive correlation between credit supply

shocks and deposit growth for deposit-taking institutions. The positive correlation with

both deposit and interbank liability growth is consistent with supply-driven expansions

in credit occurring when banks have higher availability of funds. Conversely, the nega-

tive correlation with equity growth suggests that equity injections concur with periods of

negative credit supply shocks.21

Second, we build an aggregate index using our estimated credit supply shocks, which

we refer to as bank lending policies (Berton et al., 2018), by computing a weighted av-

erage of them (the weights are equal to each bank’s credit market share in the previous

year). We then compare this index to both the change in aggregate credit and a diffusion

index that captures the evolution of self-reported bank lending standards. The latter uses

data from the Bank Lending Survey (Encuesta sobre Condiciones Generales y Estándares

en el Mercado de Crédito Bancario or EnBan) conducted by Banxico. This survey col-

lects qualitative information from executives responsible for credit-granting policies in

commercial banks operating in Mexico about the evolution of credit approval standards

in the market. We follow Banxico’s methodology to create an aggregate measure of quar-

terly changes in lending standards using a weighted average of bank’s responses to this

question: “Over the past three months, how have your bank’s credit standards, as applied

to the approval of loans or credit lines to firms, changed?” We then calculate cumulative

changes in the aggregate diffusion index over the prior four quarters.22

As shown in Figure 3a, there is a strong correlation between our bank lending policy

21Degryse et al. (2019) observe, using monthly data for Belgium from 2009 to 2012, similar
correlations, exhibiting the same sign, between credit supply shocks, equity growth, and interbank
lending.

22Banxico calculates this “diffusion index” as a weighted average of the responses of each bank
executive. There are five potential answers to this question, each coded with a numerical value
ranging from -1 to 1 as follows: “tightened considerably” (-1), “tightened moderately” (-.5), “un-
changed” (0), “eased moderately” (.5), and “eased considerably” (1). The weights correspond to
the previous year’s market share.
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index and the annual growth rate of aggregate credit, which suggests that supply factors

played a significant role in explaining credit behavior during our study period. Similarly,

Figure 3b shows that the estimated credit supply shocks and the diffusion index from

EnBan follow similar trends. This finding is consistent with the interpretation that our

estimated credit supply shocks accurately capture the dynamics of banks’ credit approval

standards. Interestingly, credit conditions began to deterioriate before the onset of the

pandemic but tightened during its peak and started to ease again in 2021.

Figure 3: Bank Lending Policies’ Relationship with Overall Credit Growth (a) and
Lending Standards Measured by a Diffusion Index (b).

-.0
5

0
.0

5
.1

Le
nd

ing
 P

oli
cy

-.0
5

0
.0

5
.1

.1
5

Cr
ed

it A
nn

ua
l %

 C
ha

ng
e

20
19

m
1

20
20

m
1

20
21

m
1

20
22

m
1

Date

Credit Banks Lending Policy

(a) Bank Lending Policies and Credit
Growth
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(b) Bank Lending Policies and Credit Stan-
dards According to a Diffusion Index Con-
structed with the Bank Lending Survey

Notes: Our bank lending policy metric is constructed as a weighted average of bank fixed effects,
aimed at capturing overall credit standards according to our estimations. Panel (b)’s diffusion
index uses data from Banxico’s lending survey. Each quarter, banks answer the following item:
“Over the past three months, how have your bank’s credit standards for loans to firms changed?”
Responses, paired with numerical values, are as follows: “tightened considerably” (-1), “tightened
somewhat” (-0.5), “unchanged” (0), “eased somewhat” (0.5), “eased considerably” (1). Each
bank’s score is weighted by its portfolio significance. Quarterly results, starting from December
2018, cumulatively form a diffusion index tracking the evolution of credit standards since then.
Weights are the total outstanding credit in the previous period. Source: authors’ calculations using
the R04-C and ENBAN datasets.
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4.2 Firm’s Exposure to Credit Supply Shocks

We follow a large strand of the literature and study the impact of credit supply shocks on

firm outcomes. Defining the unit of observation as a firm allows to study the heteroge-

neous impact of these shocks across firms with different characteristics. To estimate the

impact of bank credit supply shocks on firm-level outcomes, we construct a metric of firm

exposure to these shocks as

Zj,t =
∑
b

wj,b,2018 × δ̂b,t t > 2018 (2)

where wj,b,2018 is firm j’s credit stock on November 2018 issued by bank b as a share of

firm j’s total credit in that period and δ̂b,t is the corresponding estimated bank–time fixed

effect from (1). The intuition behind this measure is that firms’ preexisting relationships

with a subset of banks and the relative importance of each of those banks for the firm’s

financing determines the impact of any future bank supply shock on the firm’s outcomes.

We opt to fix the shares in a given period instead of changing them period-by-period to

further strengthen the case that the exclusion restriction holds. In this regard, note that

by fixing the shares to their 2018 levels, the cross-time variation in each firm’s exposure

arises solely because of credit supply shocks.23 As expected, most firms were exposed to

negative credit supply shocks (see Table1).

We posit that using fixed-composition firm loan portfolios is also consistent with the

high costs of switching lenders documented by prior literature on relationship lending and

bank competition (e.g., Petersen and Rajan, 1994; Elyasiani and Goldberg, 2004; Barone,

Felici, and Pagnini, 2011). The persistence in the set of banks from which Mexican firms

borrow suggests that significant costs are associated with a firm’s switching to a different

lender. In November 2020, 81% of firms with positive credit in both November 2018

and November 2020 had the same main lender as in November 2018. Moreover, even

in the absence of switching costs, the allocation of loans across banks in 2018 arguably

is not correlated with banks’ credit supply shocks in future periods since firms could not

anticipate the distribution of these shocks during the pandemic.

23By construction, firms with no outstanding loans from the banking sector in November 2018
had zero exposure to credit supply shocks throughout the studied period. We exclude these firms
from the sample.
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Our estimation framework falls within the shift-share design with estimated shocks

setting described in Borusyak, Hull, and Jaravel (2021) and thus does not require that

the credit shares be exogenous to yield consistent estimates—only that the assignment of

shocks be conditionally quasi-random. We argue that this assumption is satisfied given the

discussion in Section 4.1 about both the unexpected nature of the shocks and their identi-

fication. Nonetheless, we further confirm that firms’ exposure to credit supply shocks is

uncorrelated with relevant firm characteristics. To do so, we regress these characteristics

at their 2018 values on our measure of exposure to bank credit supply shocks in November

2019 (Zj,2019). Moreover, we take advantage of the equivalence result in the aforemen-

tioned work and compute exposure-robust standard errors from a bank-level weighted

regression.24

Table 3 shows the results of this balance test. Our findings indicate no systematic dif-

ferences of either economic or statistical significance in the composition of firms across

the distribution of exposure to bank credit supply shocks. While this check further sup-

ports the exogeneity of our exposure metrics regarding observables, firms could have

sorted on other dimensions (e.g., productivity, management, expectations). Thus, when

estimating the real effects of firms’ exposure to credit supply shocks, we include firm fixed

effects in all specifications to account for unobserved, time-invariant firm characteristics.

We also study the effects of our measure of exposure to credit supply shocks on various

loan market outcomes at the firm level. In particular, we consider changes in outstanding

credit, credit lines, and number of loans, as well as the probability of a firm’s having a new

credit line and the firm’s average interest rate. We regress each of these variables on the

firm’s exposure to credit supply shocks and a set of firm and industry–location–size–time

fixed effects analogous to those used in equation (1), while we compute growth rates as

24Although this bank-level weighted regression delivers a coefficient identical to that from the
full-sample regression, it facilitates the computation of standard errors that account for the likely
autocorrelation of units treated with the same shock. Thus, we cluster standard errors by bank
in the bank-level weighted regression to account for any potential serial correlation. In addition,
Borusyak, Hull, and Jaravel (2021) show that both a large effective sample size and mutually
uncorrelated shocks are needed to guarantee consistency. We argue that these conditions are
satisfied since our estimation strategy isolates specific bank variations net of demand factors. They
also recommend computing the shift-share instrument for each firm by employing the leave-one-out
procedure. Given the atomistic nature of firms, as shown by the large number of firms per bank,
we do not do this. For instance, in November 2018, each bank had, on average, around 10,000
firms as clients, ranging from more than 100 for the smallest bank up to more than 100,000 for the
largest one.
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defined in equation (3). Table 4 presents the results of this exercise.

An exposure to a negative credit supply shock decreases the growth of outstanding

credit, credit lines, and the number of loans, as well as the probability of acquiring a new

credit line. However, it has a (statistically) null effect on a firm’s average interest rate.

The direction of these results is consistent with what the theory would predict. Moreover,

these findings align with the interpretation that firms face frictions in obtaining alternative

funding sources by switching banks and provide evidence that exposure to credit supply

shocks affects firms’ credit availability through various channels. For this reason, we do

not use our exposure metric as an instrument for credit growth, as the exclusion restriction

for this instrument would likely be violated (Güler et al., 2021). Instead, we directly study

the effects of our exposure metric on real outcomes.

Table 3: Balance Test

Coefficient Std Errors

Ln(Employment) -1.07 1.05
Ln(Credit) -1.26 1.71

Small Young 0.16 0.23
Size Small Old -0.15 0.23

Large -0.01 0.09
Firm type Incorporated 0.41 0.50

Construction 0.04 0.12
Sector Manufacture 0.01 0.19

Retail & Wholesale Trade -1.45** 0.67
Services 1.40* 0.75
North 0.41 0.63

Region Center-North -0.14 0.16
Center -0.09 0.53
South -0.18 0.15

Notes: This table presents the results of regressing each variable in column 1 on our
measure of exposure to credit supply shocks, Zj,t, defined in equation (2). *, **, and
*** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively. Source: authors’
calculations using IMSS and R04-C datasets.
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Table 4: Impact of Credit Supply Shocks on Loan Market Outcomes

∆ Credit ∆ Credit Line ∆ Loans New loans ln(i)

(1) (2) (3) (4) (5)

Credit Supply Shock 0.5242* 0.3876* 0.4380* 0.2223* 0.0068
(0.2683) (0.2238) (0.2624) (0.1167) (0.0223)

Mean of Yj,t -0.3904 -0.2383 -0.2372 0.2736 0.1773

Observations 404799 404799 404799 404799 337718

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Firm level exposure to credit Supply Shocks is defined in equation (2). Changes in credit,
credit lines and loans are computed as in equation (3). “New Loans” takes the value of 1 if the firm
was granted any new loan between t and t − 1 and 0 otherwise. “ln(i)” is is the average interest
rate on all the firm’s active loans.Exposure-robust standard errors clustered at the bank level in
parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
Source: authors’ calculations using the R04-C dataset.

4.3 Real Effects of Credit Supply Shocks

In this section, we explain how we estimate the effect of firms’ exposure to bank credit

supply shocks on employment growth and firm exit. We capture the latter with an indica-

tor variable that takes the value of one if a firm has zero employment in period t but had

positive employment in t − 1. Regarding growth rates, we follow a long tradition in the

firm dynamics literature (Davis, Haltiwanger, and Schuh, 1998) and compute them as in

equation (3).

∆Yj,t =
(Yj,t − Yj,t−1)

0.5(Yj,t + Yj,t−1)
=

(Inflowsj,t,t−1 −Outflowsj,t,t−1)

0.5(Yj,t + Yj,t−1)
(3)

This definition has the advantage of accommodating entry and exit, reducing the influ-

ence of outliers, and being symmetric for expansions and contractions. Moreover, given

the granularity of our data, this definition allows us to decompose firms’ employment

growth into inflows (new hires) and outflows (separations) and compute their correspond-

ing contributions parsimoniously. By doing so, we can further understand whether credit

supply shocks operate either by expanding employment or by mitigating its reduction.25

25We cannot distinguish between layoffs and voluntary separations; thus, when examining job
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The fact that our unit of observation is the firm, along with the panel structure of our

data, allows us to control for unobserved firm characteristics that could drive outcome

changes. This is one of the advantages of working with firm-level data instead of infor-

mation aggregated to a particular geographical level. Thus, to study the real effects of

credit supply shocks on firms, we regress our outcomes of interest, Yj,t, on our exposure

metric, Zj,t, including firm fixed effects, ωj , and a set of industry–location–size–age–time

fixed effects, ψilsa(j),t, as shown in equation (4). The former captures firm-invariant char-

acteristics, while the latter captures common time-varying shocks across firms in the same

industry, location, and size–age group, consistent with how we estimate the credit supply

shocks, namely, equation (1). Furthermore, performing the analysis at the firm level also

allows us to explore how different firm characteristics such as size and age interact with

exposure to credit supply shocks, as shown in Section 5.1.26

Yj,t = β0 + β1Zj,t + ωj + ψilsa(j),t + εj,t (4)

The coefficient of interest is β1, which we argue captures the causal effect of credit

supply shocks in light of our discussion in the previous sections. Since both our bank

credit supply shocks and outcomes of interest are in terms of rates (employment growth,

exit), β1 is actually an elasticity, as it represents the percentage-point change in Y in

response to a 1 pp change in expected credit solely due to supply factors given preexisting

banking relationships. For convenience, however, we analyze its magnitude in terms of

standard deviations. Concerning inference, while many papers cluster standard errors at

the (main) bank level (Chodorow-Reich, 2013; Berton et al., 2018; Degryse et al., 2019;

Chodorow-Reich et al., 2022) given that the treatment effect occurs at this level (Abadie

et al., 2022), we take advantage of the latest advances in the shift-share literature and, as

mentioned above, compute exposure-robust standard errors from a bank-level weighted

regression with clustered standard errors (Borusyak, Hull, and Jaravel, 2021).27

outflows, we focus on all terminated matches.
26We also distinguish across age groups, as previous works show the importance of firm age

for job dynamics (Haltiwanger, Jarmin, and Miranda, 2013) and for the dynamics of financial
constraints during recessions (Siemer, 2019).

27The standard errors from clustering at the main bank level are actually smaller, so our approach
is more conservative.
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5 Results

Table 5 presents our main results. During the COVID-19 recession, credit supply shocks

affected firms’ annual formal employment growth (column (1)) and their yearly exit prob-

ability (column (5)). A firm facing a negative credit shock of one-standard-deviation (10

pp) decreased its formal employment growth by 1 pp and increased its exit probability by

0.15 pp. In this regard, these effects, in addition to being statistically significant, are of

economic importance: a move from a firm at the 90th (0.03) to one at the 10th (-0.15)

percentile of the credit supply shock distribution corresponds to an additional decline in

employment growth of 1.8 pp and an increase in exit probability of 0.27 pp.

Table 5: Real Effects of Credit Supply Shocks (2019–2021)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock 0.1023*** 0.0281 0.0074 -0.0207*** -0.0152**
(0.0341) (0.0190) (0.0190) (0.0065) (0.0059)

Mean of Yj,t -0.0568 -0.0149 0.2629 0.2778 0.0504

Observations 475437 421711 421711 421711 475437

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in employment are computed as in equation (3). “Exit” is a dummy variable
that takes the value of 1 if a firm does not have employment in period t but did have employment
12 months before. “Credit Supply Shock” is defined in equation (2). Exposure-robust standard
errors clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1,
0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

The employment effect comes from both the extensive and intensive margins. In

columns (2) through (4), we examine the effects on the intensive margin by restricting

the sample to firms that neither entered nor exited the formal sector during the analysis

period (i.e., continuing firms) and decompose the corresponding contributions of inflows

and outflows. We find that conditional on a firm’s continuing to operate, the overall ef-

fect of positive shocks on employment (column (2)) is positive, albeit not statistically

significant, yet the negative effect on separations (column (4)) is. These results suggest

that, during the COVID-19 recession, firms exposed to negative credit shocks were less
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likely to survive and had higher employment outflows, albeit without decreasing their job

creation. Since we observe only formal employment but formal firms may have both for-

mal and informal employees (Busso, Fazio, and Algazi, 2012; Samaniego de la Parra and

Fernández Bujanda, 2024), it is plausible that firms may have adjusted employment of

informal workers first, as doing so is less costly, such that our results represent a lower

bound on the employment effects.

Prior literature has found that the effects of credit supply shocks vary across the busi-

ness cycle. Specifically, the volatility and effects of credit supply shocks on aggregate

variables are larger during recessions (Becker and Ivashina, 2014; Gambetti and Musso,

2017; Colombo and Paccagnini, 2020; Alfaro, Garcı́a-Santana, and Moral-Benito, 2021;

Barnichon, Matthes, and Ziegenbein, 2022). With these findings in mind, we study the

effects of credit supply shocks during the different stages of the pandemic. To do so, we

split our sample into two periods, 2019–2020 and 2020–2021, and separately estimate

equation (4) for each of them.28

Panel A of Table 6 presents the results for the 2019–2020 period, which are in general

larger than those observed when we pool periods. We find that during this initial phase of

the pandemic, marked as it was by high uncertainty and strict lockdown measures, credit

supply shocks affected employment at both the intensive and extensive margins. Firms

that faced a negative credit shock of one-standard-deviation decreased their formal em-

ployment growth by 1.4 pp, which represents 20% of the mean decline during this period.

In line with our main results, the estimates indicate that the effect of the credit supply

shocks operated mainly through their effect on employment outflows and exit probability.

Moreover, the extensive margin was of particular importance during this period. These re-

sults are consistent with those in Chodorow-Reich (2013), Bentolila, Jansen, and Jimenez

(2017), Berton et al. (2018) and Popov and Rocholl (2018), who report large effects of

credit supply shocks at the onset of the great recession.

28Incorporating firm fixed effects into our baseline specification requires that we have data for
each firm across at least two periods. Moreover, since our specification uses growth rates as the
dependent variable, we need at least three time periods to calculate year-on-year changes for at
least two time periods.
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Table 6: Real Effects of Credit Supply Shocks by Period

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Panel A: 2019-2020

Credit Supply Shock 0.1359*** 0.0303* -0.0104 -0.0407*** -0.0343***
(0.0467) (0.0165) (0.0067) (0.0124) (0.0118)

Mean of Yj,t -0.0679 -0.0361 0.2477 0.2838 0.0386

Observations 316406 281578 281578 281578 316406

Panel B: 2020-2021

Credit Supply Shock 0.0901 0.0348 0.0128 -0.0221** -0.0088
(0.0574) (0.0258) (0.0248) (0.0109) (0.0100)

Mean of Yj,t -0.0496 -0.0102 0.2627 0.2729 0.0417

Observations 306678 271316 271316 271316 306678

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in employment are computed as in equation (3). “Exit” is a dummy variable
that takes the value of 1 if a firm does not have employment in period t but did have employment
12 months before. “Credit Supply Shock” is defined in equation (2). Exposure-robust standard
errors clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1,
0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

While the credit supply shocks had economically and statistically significant effects

on real outcomes at the onset of the pandemic, a year later, during the recovery phase,

their effects on employment and exit probability were smaller and statistically nonsignif-

icant, yet their effect on outflows remained (Panel B of Table 6). The strong effects of

credit early on, followed by the lack of a meaningful impact, are consistent with credit

availability being more critical during episodes with tight liquidity constraints and high

uncertainty.29 Alfaro, Garcı́a-Santana, and Moral-Benito (2021) also document sizable

real effects of credit supply shocks for Spanish firms during the years of the great reces-

sion but a small effect during the recovery.

In summary, the results in this section suggest that credit supply shocks had quan-

titatively relevant real effects on firms’ employment and survival during the pandemic.

To further validate these results, in Appendix A.8, we show that they are robust to our
29The muted effect during the second phase could be a result of Mexico’s outsourcing reform, as

the estimates are more precisely estimated when we exclude firms likely affected by it (see A.8.3).
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including more detailed industry controls, excluding firms likely influenced by the 2021

outsourcing reform, and changing the reference month. We also verify that our results are

not driven by a particular bank.

5.1 Effect Heterogeneity

Prior literature documents heterogeneous effects of credit supply shocks across firms

by sector, size, or age (Chodorow-Reich, 2013; Duygan-Bump, Levkov, and Montoriol-

Garriga, 2015; Siemer, 2019). An important driver of this heterogeneity in the effects of

credit supply shocks is the availability of other sources of financing to firms (Berg, 2018).

In this section, we examine the cross-sectional heterogeneity in the effects of credit supply

shocks during the COVID-19 recession. To do so, we modify our baseline specification

and interact the firm’s exposure to credit supply shocks (Zjt) with indicator variables that

categorize firms by age and size, incorporation status, and sector designation as essential

or nonessential.30 Namely, for each H ∈ {Age × Size, . . . }, we estimate the following

equation:

Yj,t = β0 +
∑
h∈H

βhZj,t ×Dh + ωj + ψilsah(j),t + εj,t (5)

where Dh is a dummy variable that takes the value of 1 if firm j belongs to category

h while everything else is as above. Note, however, that, if applicable, we also interact

the heterogeneous time trends with the corresponding group H of analysis (ψilsah(j),t) to

control for any time-varying effect at that level (ILSAHT fixed effects).

Age and Size

Table 7 presents the results derived when we interact our measure of credit supply shocks

with dummy variables indicating whether the firm belongs to the following groups: small

young, small old, and large. Small (large) firms are those with fewer (more) than 100

workers, whereas young (old) firms are those that have operated for less (more) than ten

years. These groups broadly proxy the degree of firms’ financial constraints.31 Columns

30In Section A.7, we further explore heterogeneity along other dimensions, such as firms’ degree
of financial dependence (Rajan and Zingales, 1998) and industry of operation.

31We do not distinguish large firms by age given the scant number of large young firms.
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(1) and (2) show that credit supply shocks affected employment at the intensive and exten-

sive margins for small firms but not for large ones. In particular, the effects were largest

among small young firms. Consistent with small young firms having fewer alternative

sources of financing, lower cash reserves, and higher revenue volatility in recessions, we

find that the effects of credit supply shocks were largest among this set of firms. This

finding is also in line with the findings of prior work focusing on the great recession

(Chodorow-Reich, 2013; Siemer, 2019).

Table 7: Real Effects of Credit Supply Shocks by Age and Size (2019–2021)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock×

Small×Y oung 0.1581*** 0.0405 0.0126 -0.0279*** -0.0246***
(0.0521) (0.0302) (0.0264) (0.0062) (0.0070)

Small×Old 0.0309 0.0147 0.0005 -0.0142 -0.0038
(0.0238) (0.0125) (0.0126) (0.0106) (0.0067)

Large -0.0415 -0.0050 0.0130 0.0179 0.0180
(0.0758) (0.0579) (0.0198) (0.0468) (0.0210)

Mean of Yj,t -0.0568 -0.0149 0.2629 0.2778 0.0504

Observations 475437 421711 421711 421711 475437

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in employment are computed as in equation (3). “Exit” is a dummy variable
that takes the value of 1 if a firm does not have employment in period t but did have employment
12 months before. “Credit Supply Shock” is defined in equation (2). Small (Large) firms are those
with less (more) than 100 workers in the previous 12 months. Young (Old) firms are those withe
less (more) than 10 years. See Appendix A.2.2 for additional details. Exposure-robust standard
errors clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1,
0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

Incorporation Status

In our sample, fifty-nine percent of employers are unincorporated firms. These type of

firms generally sole proprietors and family firms, are typically younger, smaller, and abun-

dant in developing countries (Rivadeneira (2023)). In addition, they have less access to

capital markets. As a result, they rely more heavily on credit to finance their operations

and investment needs. Moreover, they depend on the owner’s credit history and wealth
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for credit access, so collateral constraints are more likely to bind. Consistent with these

firms’ higher reliance on bank credit, Table 8 shows that credit supply shocks have larger

effects on unincorporated firms at both the intensive and extensive margins. Across all

dimensions (except exit), the effects for this group of firms are sizable and statistically

significant. These results confirm that a high prevalence of unincorporated firms is criti-

cal to a country’s firm dynamics, especially in times of crisis.

Table 8: Real Effects of Credit Supply Shocks by Incorporation Status (2019–2021)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock×

Unincorporated 0.0891*** 0.0302** 0.0124* -0.0178*** -0.0068
(0.0184) (0.0120) (0.0074) (0.0069) (0.0060)

Incorporated 0.0247 0.0066 -0.0156 -0.0222** -0.0027
(0.0254) (0.0225) (0.0191) (0.0108) (0.0112)

Mean of Yj,t -0.0565 -0.0148 0.2630 0.2778 0.0504

Observations 473040 419265 419265 419265 473040

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

Essential Sectors

A unique feature of the COVID-19 recession was that the government impeded some firms

from operating due to the health emergency. Moreover, as mentioned earlier, Mexico

stood out for its lack of government business support programs. This critical situation

posed a dilemma for firms, as they may have wanted to preserve good matches until the

health emergency was over yet lacked the means to do so. Thus, positive credit supply

shocks may have helped firms by improving credit availability, boosting their resources

to cover wage bills. With this in mind, we test whether the pandic credit supply shocks
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differently affected sectors deemed essential and nonessential by the government.32 Firms

in essential sectors were allowed to operate during the pandemic, in contrast to those in

nonessential sectors, which had to shutter their operations during this period and thus

faced significantly different financial needs. Since these operational restrictions were in

force mainly at the beginning of the pandemic, we conduct this analysis only for 2019–

2020. Table 9 shows the results.

The effect of credit supply shocks on employment is statistically significant only for

the nonessential sectors. Notably, while the credit supply shocks had a negative and sta-

tistically significant effect on outflows among continuing firms of both types, the effect

on nonessential ones was larger, meaning that positive credit supply shocks helped con-

tinuing firms in nonessential industries avoid a larger reduction in employment. In fact,

all the effects concentrate on this margin. This result is consistent with firms’ being able

to hoard labor during the lockdowns if faced with positive credit conditions. In addition,

positive credit shocks from the banking sector helped firms in both groups survive (col-

umn (5)), although the effects on the latter are also larger for firms in nonessential sectors.

This last result is consistent with some firms in this group not being able to operate be-

cause of government regulations and thus facing a larger decrease in demand than firms

in essential sectors.

5.2 Worker Heterogeneity

This section studies how the pandemic credit supply shocks affected firms’ labor force

across different types of workers and contracts. Labor costs and match values differ

within a firm, so the incentives to terminate a match vary across employment groups.

For instance, temporary contracts and younger matches (i.e., workers with shorter tenure)

have lower adjustment costs, such as severance expenses, and arguably less match-specific

human capital and, thus, are more likely to be terminated when a firm needs to downsize.

Firms may also face different incentives to terminate matches for workers with different

demographic characteristics, such as people of a certain age or gender, based on these

groups’ attachment to the labor force.
32INEGI mapped the essential/nonessential sectors declared by the government into 6-digit

NAICS codes. Details about the methodology can be find in https://inegi.org.mx/contenidos/

temas/directorio/doc/nota_metodologica_scian.pdf
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Table 9: Real Effects of Credit Supply Shocks by Essential Sector Status (2019–2020)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock×

Non-essential 0.1651*** 0.0423** -0.0087 -0.0510*** -0.0384**
(0.0605) (0.0196) (0.0097) (0.0134) (0.0177)

Essential 0.0730 0.0078 -0.0144 -0.0222** -0.0227***
(0.0493) (0.0213) (0.0140) (0.0113) (0.0077)

Mean of Yj,t -0.0678 -0.0361 0.2477 0.2837 0.0386

Observations 315532 280696 280696 280696 315532

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in employment are computed as in equation (3). “Exit” is a dummy variable
that takes the value of 1 if a firm does not have employment in period t but did have employment
12 months before. “Credit Supply Shock” is defined in equation (2). Exposure-robust standard
errors clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1,
0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

To examine whether firms differentially terminate matches across groups when ex-

posed to credit supply shocks, we first categorize matches in each firm by the worker’s

gender, firm-level tenure, and contract duration. We then study how firms’ exposure to

credit supply shocks affects employment growth across these worker and contract cate-

gories. Given our prior findings showing that the impact of credit supply shocks concen-

trates among small young firms, we allow the effects to vary by firm size and age. We

also analyze the effects on wage growth across the various worker categories and contract

types, focusing on the set of workers who remained at the firm.33

We restrict our analysis to continuing firms first because we also decompose employ-

ment growth into inflows and outflows as above but, more importantly, because firms that

exit have, by construction, homogeneous job outflows across all types of matches (i.e., all

matches terminate regardless of worker or contract type once the firm ceases to exist) and

33Using our employed–employee individual records, we first identify workers who stayed in the
firm between t and t − 1 and then compute the wage bill growth of these staying workers as for

other variables, namely,
(WageStayers

t −WageStayers
t−1 )

0.5(WageStayers
t +WageStayers

t−1 )
. A limitation of studying wages using the

social security data is that they are top-coded to 25 minimum wages, though in practice fewer
than 2% of our observations are coded in this top category. Moreover, firms may underreport
wages to partially evade payroll taxes. Nonetheless, if credit supply shocks do not differentially
affect the incentive to underreport, the analysis is informative about the impact on wage growth.
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entrant firms hire from particular categories (low-tenure workers). Thus, for the sample

of continuing firms, we estimate equation (4) but define the dependent variable ∆Y g
j,t as

either employment or wage bill growth for worker group g, where g ∈ {male, female,

high tenure, low tenure, permanent contracts, temporary contracts}. Since the depen-

dent variables are growth rates, the coefficients are also interpreted as elasticities to credit

supply shocks, though for different categories of workers.34

Gender

The literature has characterized the pandemic contraction, in contrast to previous reces-

sions, as a she-cession (Alon et al., 2022), in the sense that women’s labor market out-

comes deteriorated more than men’s. This phenomenon was observed not only in the

US (Albanesi and Kim, 2021) but in a wide range of countries (Bluedorn et al., 2023).

These studies suggest that the factors behind this disproportionate impact include the

greater childcare burden shouldered by women, their larger representation in the contact-

intensive sectors severely affected during the lockdowns, and their higher presence in

temporary and part-time jobs, which are more vulnerable during economic downturns.

Table 10 shows the effects of the credit supply shocks on firms’ employment growth

by worker gender. No statistically significant effect exists for men, regardless of firm size

or age. Meanwhile, a positive one-standard-deviation (10 pp) exposure to credit supply

shocks increases female employment growth by 0.6 pp at small young firms. Importantly,

this effect is driven by a decline in separations of female workers in these firms, with

no significant effect on job creation. These results are consistent with small young firms

being more responsive to credit supply shocks and female employment being more prone

to adjustments, likely due to its tenure and contract characteristics (see below). While

the literature is inconclusive regarding the existence of a she-cession in Mexico (Hoehn-

Velasco et al., 2022; Viollaz et al., 2023; Rangel, Llamosas, and Hutchinson, 2024), our

results suggest that the mostly negative credit supply shocks during this period contributed

to a more pronounced negative effect on labor market outcomes for women.

On the other hand, the effect of credit supply shocks on female wages in small firms is

34By definition, the overall elasticity is a weighted average of the elasticities of the corresponding

groups, with the weights defined as
Y g
j,t+Y g

j,t−1

Yj,t+Yj,t−1
.
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not statistically significant, yet this is not the case for men. Column (4) shows a negative

and statistically significant effect of credit supply shocks on men’s wage growth. How-

ever, the magnitude of this effect is quantitatively small, as an increase of one standard

deviation (10 pp) reduces wage growth by 0.11 pp for small young firms and 0.16 pp for

small old firms.

Table 10: Real Effects of Credit Supply Shocks on Employees by Gender (2019–2021)

Continuers

∆ Employment ∆ Employment ∆ Employment ∆ Wages
(Inflows) (Outflows) (Stayers)

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

Men
Credit Supply Shock×

Small×Y oung 0.0269 0.0062 -0.0207 -0.0117*
(0.0415) (0.0268) (0.0175) (0.0067)

Small×Old 0.0170 0.0014 -0.0156 -0.0163***
(0.0166) (0.0193) (0.0126) (0.0050)

Large 0.0098 0.0161 0.0063 -0.0164
(0.0571) (0.0181) (0.0465) (0.0103)

Mean of Yj,t -0.0228 0.2669 0.2898 0.0859

Observations 421711 421711 421711 421711

Women
Credit Supply Shock×

Small×Y oung 0.0625*** 0.0237 -0.0388*** -0.0052
(0.0228) (0.0228) (0.0139) (0.0102)

Small×Old 0.0275 0.0022 -0.0253** -0.0046
(0.0183) (0.0146) (0.0112) (0.0067)

Large -0.0870 -0.0177 0.0693 0.0116
(0.0701) (0.0296) (0.0561) (0.0112)

Mean of Yj,t 0.0055 0.2437 0.2381 0.0778

Observations 421711 421711 421711 421711

Firm FE Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes

Notes: The sample includes only continuing firms. Employment growth, the contributions of
inflows and outflows, and wage growth are computed as in (3). “Stayers” refers to workers who
continued in the firm between t and t − 1. “Credit Supply Shock” is defined in equation (2).
Small (Large) firms are those with less (more) than 100 workers in the previous 12 months. Young
(Old) firms are those withe less (more) than 10 years. See Appendix A.2.2 for additional details.
Exposure-robust standard errors clustered at the bank level in parentheses. *, **, and *** indicate
significance at the 0.1, 0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS
and R04-C datasets.
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Tenure and Contract Type

In the presence of financial constraints, firms may find it easier to separate workers with

lower dismissal costs, such as short-tenure workers and workers with temporary contracts,

despite this not being optimal. For instance, in the face of a shock, entry-level workers

with promising career paths may be dismissed instead of long-tenured ones simply be-

cause of liquidity concerns (Caggese, Cuñat, and Metzger, 2019) since financial frictions

lead firms to place more weight on current than on future cashflow. Similarly, firms with

financial constraints may demand a larger share of temporary workers in regular times,

despite this being less efficient than employing workers on permanent contracts, as a tool

to absorb temporary volatility shocks during a downturn (Caggese and Cuñat, 2008). To

test whether these mechanisms were at play during the pandemic recession, we study the

impact of firms’ exposure to credit supply shocks among workers with different tenure

profiles or contract duration, as these groups have heterogeneous dismissal costs. Fur-

thermore, as above, we study these effects by firm size, considering that large firms tend

to be less financially constrained than small ones.

Tables 11 and 12 show the effects of exposure to credit supply shocks on employment

growth and flows by worker tenure and contract type, respectively. We segment workers

into the low- and high-tenure categories by whether they have exceeded five years in the

company, whereas contract type refers to the contract duration: temporary or permanent.35

Table 11 shows that among small young firms (which are arguably more financially con-

strained), a one-standard-deviation (10 pp) difference in exposure to credit supply shocks

is associated with a 0.6 pp difference in employment growth among low-tenure work-

ers. We find a similar result for temporary workers in small young firms (Table 12). In

contrast, consistent with our previous results, the estimates for small old and large firms

are not statistically significant for either group of workers, suggesting that less financially

constrained firms did not differentiate their labor hoarding among workers in the presence

of positive supply shocks during the COVID-19 recession. While this does not imply that

these firms did not engage in this behavior, their large alternative financing sources mute

35We group workers into mutually exclusive categories based on their tenure in t−1. Specifically,
we define the high-tenure (low-tenure) group as the set of workers who in period t had been at
firm j for more (less) than 5 years. Then, for each firm j, we calculate the year-on-year change in
the stock of workers for each tenure group as in equation 3.
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the impact of bank credit supply shocks.

Consistent with both low-tenure workers and those with temporary contracts absorb-

ing a larger portion of the employment volatility when a firm experiences a negative shock,

we find that differential job outflow rates drive the effect on employment growth. This

behavior also aligns with the idea that a worker’s value to a firm tends to increase with ex-

perience, making it more likely for companies facing liquidity shocks to adjust their work-

force at the lower end of the tenure scale, where temporary contracts are more prevalent.

In fact, Osuna-Gomez (2023) finds that shorter-tenured workers had a higher probabil-

ity of job loss during the pandemic in Mexico, and our findings suggest that exposure to

negative credit supply shocks amplified this phenomenon.

The effect of credit supply shocks on the wage growth of remaining workers is gener-

ally negative, regardless of worker type. However, the impact is more pronounced, both

in economic magnitude and statistical significance, for workers with high tenure and per-

manent contracts. This is consistent with firms reducing the number of workers with low

dismissal costs, while adjusting the wages of those with high dismissal costs, not only to

retain them but also to compensate for a likely increase in their workload (ILO (2022)).
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Table 11: Real Effects of Credit Supply Shocks on Employees by Firm Tenure (2019–
2021)

Continuers

∆ Employment ∆ Employment ∆ Employment ∆ Wages
(Inflows) (Outflows) (Stayers)

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

High tenure

Credit Supply Shock×

Small×Y oung -0.0007 0.0017 0.0025 -0.0079***
(0.0095) (0.0042) (0.0071) (0.0022)

Small×Old 0.0141 0.0051 -0.0090 -0.0164**
(0.0096) (0.0052) (0.0099) (0.0064)

Large -0.0382 0.0109 0.0491 -0.0198**
(0.0632) (0.0132) (0.0547) (0.0095)

Mean of Yj,t -0.0988 0.0215 0.1203 0.0705

Observations 421711 421711 421711 421711

Low tenure
Credit Supply Shock×

Small×Y oung 0.0637* 0.0226 -0.0411*** -0.0085
(0.0354) (0.0312) (0.0100) (0.0101)

Small×Old 0.0250 0.0201 -0.0049 -0.0128***
(0.0225) (0.0206) (0.0151) (0.0034)

Large 0.0022 0.0221 0.0199 -0.0091
(0.0632) (0.0245) (0.0465) (0.0111)

Mean of Yj,t 0.0360 0.3714 0.3354 0.0872

Observations 421711 421711 421711 421711

Firm FE Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes

Notes: The sample includes only continuing firms. Employment growth, the contributions of
inflows and outflows, and wage growth are computed as in (3). “Stayers” refers to workers who
continue in the firm between t and t− 1. “Credit Supply Shock” is defined in equation (2). “High
tenure” (“Low tenure”) refers to workers with more (less) than 5 years in the firm. Small (Large)
firms are those with less (more) than 100 workers in the previous 12 months. Young (Old) firms are
those withe less (more) than 10 years. See Appendix A.2.2 for additional details. Exposure-robust
standard errors clustered at the bank level in parentheses. *, **, and *** indicate significance at
the 0.1, 0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C
datasets.
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Table 12: Real Effects of Credit Supply Shocks on Employees by Contract Type
(2019–2021)

Continuers

∆ Employment ∆ Employment ∆ Employment ∆ Wages
(Inflows) (Outflows) (Stayers)

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

Permanent contracts
Credit Supply Shock×

Small×Y oung 0.0314 0.0215 -0.0099 -0.0088
(0.0381) (0.0273) (0.0144) (0.0066)

Small×Old 0.0068 -0.0015 -0.0083 -0.0172***
(0.0154) (0.0136) (0.0076) (0.0046)

Large 0.0263 0.0026 -0.0237 -0.0184
(0.0678) (0.0205) (0.0599) (0.0185)

Mean of Yj,t -0.0550 0.1167 0.1718 0.0567

Observations 421711 421711 421711 421711

Temporary contracts

Credit Supply Shock×

Small×Y oung 0.0603** 0.0317 -0.0285*** -0.0072
(0.0242) (0.0250) (0.0061) (0.0067)

Small×Old 0.0334** 0.0126 -0.0207 -0.0082
(0.0161) (0.0169) (0.0140) (0.0081)

Large -0.1320 -0.0779** 0.0540 -0.0367**
(0.0812) (0.0321) (0.0558) (0.0162)

Mean of Yj,t 0.0293 0.3064 0.2771 0.0785

Observations 421711 421711 421711 421711

Firm FE Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes

Notes: The sample includes only continuing firms. Employment growth, contributions of inflows
and outflows, and wage growth are computed as in (3). “Stayers” refers to workers who continue
in the firm between t and t− 1. “Credit Supply Shock” is defined in equation (2). Small (Large)
firms are those with less (more) than 100 workers in the previous 12 months. Young (Old) firms are
those withe less (more) than 10 years. See Appendix A.2.2 for additional details. Exposure-robust
standard errors clustered at the bank level in parentheses. *, **, and *** indicate significance at
the 0.1, 0.05, and 0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C
datasets.
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5.3 Aggregate Effects

In this section, we quantify the aggregate impact of negative credit supply shocks on

the observed decline in employment during the most critical pandemic year (2020). To

achieve this, we follow Chodorow-Reich (2013) and compare the employment losses ob-

served across the firms in our sample with a counterfactual where all firms were exposed

to banks in the top percentiles of the credit supply shock distribution during the afore-

mentioned period. Specifically, we compute a counterfactual employment growth rate

assuming that firms had credit supply exposure at or above the 90th, 85th, or 80th per-

centiles for this variable as follows:36

ˆ∆Ej,t(τ) = ˆ∆Ej,t + β̂ [max{0, Z(τ)− Zj,t}] (6)

In equation (6), Z(τ) denotes the τ percentile for the variable Zj,t, ˆ∆Ej,t the predicted

value of employment growth, and ∆Ej,t(τ) its counterfactual value assuming the expo-

sure of firm j to credit supply shocks was Z(τ) or larger. Given that we showed credit

supply shocks had a statistically significant effect only in the period 2019–2020 and that

this effect was concentrated in small firms, we perform this exercise considering changes

in total employment from November 2019 to November 2020 and assume that the effect

of credit supply shocks on large firms is zero. For firms categorized as small, we consider

the values of β̂ estimated for this group of firms according to equation (4). Specifically,

β̂ corresponds to 0.19 for firms categorized as small and young and 0.08 for those cate-

gorized as small and old.37 Computing equation (7) allows us to estimate the fraction of

employment losses that could be attributed to having an exposure below the percentile τ :

∑
(Êj,t − Êj,t(τ))∑
(Ej,t − Ej,t−1)

(7)

Table 13 shows our results. Employment among firms in our sample dropped by

4.2% between November 2019 and November 2020. Of this decrease, negative credit

supply shocks account for between 14.2% and 27.6% of the employment drop in small

and medium firms and between 4.5% and 8.7% of the total decrease in employment. The

36Acharya et al. (2018) also follow this approach to calculate the aggregate effects of the con-
traction of credit supply during the European sovereign debt crisis.

37We obtain these values by estimating equation (4) for the period 2019–2020.
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exact values depend on which τ we pick to define the reference level of exposure to credit

supply shocks. To the extent that even the banks least affected by the pandemic tightened

their credit availability, our results are likely conservative. However, we abstract from

general equilibrium effects, which might have played a role that we cannot capture in this

exercise given its nature. For instance, firms with relatively more access to credit might

have hired workers laid off by firms tied to banks that severely tightened credit standards.

Table 13: Share of Employment Losses Attributable to Tightening of Credit Stan-
dards (2019–2020)

τ Small Firms All Firms

90thpercentile 27.56% 8.70%
85thpercentile 18.40% 5.81%
80thpercentile 14.18% 4.48%

Notes: This table presents the estimated additional employment that firms would have retained
if exposed to credit supply shocks at or above the τ percentile. These numbers are computed for
different values of τ and are expressed as a percentage of the total employment losses observed in
our sample from November 2019 to November 2020. Source: authors’ calculations using IMSS and
R04-C datasets.

6 Conclusion

We document the real effects of credit supply shocks during the COVID-19 recession in

Mexico. Our strategy consists of first identifying time-varying credit supply shocks at the

bank level and then constructing metrics of exposure to these shocks for each firm. We

use the credit registry, which includes the universe of business loans, to achieve this. To

study the real effects of credit supply shocks, we match our exposure metrics with the

employment data of each firm, utilizing the universe of formal private sector workers.

We find substantial economic effects of credit supply shocks on employment and the

probability of firm survival, particularly during the height of the pandemic (2020). These

effects were highly heterogeneous across firms, with significant impacts on small young

firms and unincorporated businesses; moreover, the credit supply shocks more markedly

shaped the employment responses of firms that could not operate during the lockdowns.

A partial equilibrium exercise indicates that negative credit supply shocks accounted for
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approximately a quarter of the drop in employment for small firms. We also extend our

analysis to study the effects of credit supply shocks on different types of workers and find

the significant impact of credit supply shocks on employment predominantly affected

low-tenure workers and those on temporary contracts. Female workers were also notably

impacted, likely due to their over-representation in these types of contracts and tenure

levels. Our results suggest that targeted measures to alleviate financial stress among vul-

nerable firms during a severe crisis in developing countries could help mitigate adverse

real economic effects.

Despite our data-driven approach being agnostic about the specific shocks that banks

faced during this period, our measure of bank-level credit supply shocks correlates with

bank performance and funding metrics and tracks a credit supply index from Mexico’s

bank lending survey. We also show that firms’ exposure to credit supply shocks is ex ante

systematically uncorrelated with the firms’ characteristics. Moreover, our findings are

robust across various specifications and when we consider economic sectors at different

levels of granularity.

Looking ahead, an important area of investigation is the medium-term effects of het-

erogeneous exposure to credit supply shocks on firm productivity. This task should in-

clude an examination of the impacts on firms that faced negative credit supply shocks,

which may have been unable to retain potentially valuable matches, in comparison to that

on those with better access to credit, which could retain workers or hire those laid off. This

aspect is relevant for understanding the broader implications of credit during economic

crises and holds the potential to shape future policy decisions and research directions.
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Costello, Anna M. 2020. “Credit Market Disruptions and Liquidity Spillover Effects in

the Supply Chain.” Journal of Political Economy 128 (9):3434–3468. URL https:

//doi.org/10.1086/708736.

Davis, Steven J., John C. Haltiwanger, and Scott Schuh. 1998. Job Creation and Destruc-

tion, MIT Press Books, vol. 1. The MIT Press. URL https://ideas.repec.org/b/

mtp/titles/0262540932.html.

Degryse, Hans, Olivier De Jonghe, Sanja Jakovljević, Klaas Mulier, and Glenn Schep-
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A Appendix

A.1 Policy Responses to COVID-19

Figure 4 displays the key measures announced or enacted by G20 economies in response

to the COVID-19 pandemic as of December 31, 2020, excluding health expenditures.

Mexico’s relatively modest support to firms and individuals stands out as an outlier.

Figure 4: Economic Measures Announced or Enacted by G20 Economies in Response
to COVID-19
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Notes: This figure presents the discretionary fiscal measures implemented by G20 countries as of
December 31, 2020, excluding health-related expenditures, guarantees, and quasi-fiscal operations.
It captures government efforts that supplemented existing automatic stabilizers. All variables are
expressed as a percentage of GDP by the end of 2021. Direct support to firms and individuals
includes cash transfers, unemployment benefits, subsidies, grants, and forgivable loans, among
others. Source: Authors’ calculations based on the Fiscal Policies Database published by the IMF.

A.2 Data Appendix

A.2.1 Treatment of Credit Data

Cleaning Process. We make several adjustments to the loan raw data before estimating

the credit supply shocks. First, we only keep loans provided to firms with a fiscal address

in Mexico, as those are the ones for which we have employment data. Additionally, we

exclude loans issued to the government (at the federal, state, or municipal level) or com-

panies partially owned by the government since banks might face different incentives for
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lending to the latter. Including them would change the interpretation of the credit supply

shocks. We also remove loans issued by development banks, as we are specifically inter-

ested in examining the impact of credit from private banks on employment. Additionally,

We remove credits issued in other currencies rather than Mexican pesos. Otherwise, we

would have to adjust for exchange rate movements, which were dramatic during the first

months of the pandemic. Moreover, we exclude nonperforming loans as these do not

leave our sample homogeneously. For instance, an eight-month past due loan from bank

B might disappear from the dataset in the appropriate period, while an equivalent one

from a different bank might stay in the dataset for longer. However, our estimates cap-

ture these movements, as they are relationships that pass from positive to zero. Lastly,

we exclude loans from firms with access to the bond markets since these have alternative

funding sources.

As is common in the literature, we also adjust by mergers and acquisitions. In partic-

ular, we join financial entities either absorbed or purchased by others during 2017-2021.

Moreover, we join institutions that belong to the same financial group but, for different

circumstances, have split their banking business into several branches.38. Finally, we re-

move banks with less than 100 active loans (typically investment institutions) during the

studied period. Banks with a small number of loans tend to exhibit large fluctuations in

their outstanding level of credit and hence can bias the estimation of bank fixed effects.

Firm Characteristics in the Credit Dataset As mentioned in the main text, firm

characteristics in the dataset are collected once a loan is issued. However, in some cases,

these characteristics, like the location or the industry, may vary across periods or time.

We make those variables time-invariant in those cases, assigning the most common value

throughout 2017-2021. Regarding size, firms in the credit dataset are classified as micro,

small, medium, or large based on a combination of their number of workers and revenues,

according to standard national rules of classification. Table 14 summarize them.39

38This is a particular feature of the Mexican Banking System due to the existence of SOFOMES
(Sociedades Financieras de Objeto Múltiple), financial entities that are allowed to extend credits,
but not to receive deposits. For instance, certain banks have their own SOFOME for credit cards
or car loans.

39If a firm falls outside the standard categories, it is evaluated using a scoring system. For
example, a commercial firm with 20 employees and $150 million in net sales would have its score
calculated by adding 10% of its employee count to 90% of its net sales. This score is then compared
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Table 14: Firm Size Definitions Used in the Credit Registry

Size Sector
Number of
Workers

Net Sales or
Net Income

Max Score

Small
Commerce 11-30 $4.01-$100 93

Industry and Services 11-50 $4.01-$100 95

Medium
Commerce 31-100

$100.01-$250
235

Services 51-100 235
Industry 51-250 250

Large
When max score exceeds 235 for firms operating in

Commerce and Services and 250 for Industry.

Source: R04-C report instruction manual.

A.2.2 Treatment of the Employment Dataset

Cleaning Process. We remove from our sample firms in the following NAICS sec-

tors: Agriculture (11), Finance (52), Management (55), Foreign Agencies (93), and Ad-

ministrative and Support Services (561), as the latter likely includes employment out-

sourcing providers (see A.8.3).

Firm Characteristics. Consistent with the firm dynamics literature, we define firm

size in the IMSS dataset by classifying firms according to their average employment of

the previous 12 months. We use this value to divide them into ”large” (more than 100

employees) and ”small” (less than 100 employees). To avoid reclassifying firms into

different size categories, we consider their size the first time they appear during our study

period. To construct age at period t, we compute the difference between that date and

a firm’s first appearance in this dataset, which we consider its birth date. Our analysis

categorizes firms into two age groups: less than ten years of operating and more than ten

years of operating.

A.3 Bank Performance and Funding Sources

The bank regulator, CNBV, publishes monthly reports on the balance sheets and financial

indicators of individual banks, as well as for the entire banking sector. Figure 5 was

constructed using that public information and covers the entire sector.

to the maximum scores listed in the ’Max Score’ column.
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Figure 5: Bank Performance and Funding Sources.
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A.4 Distribution of Credit Supply Shocks at the Bank Level

Figure 6 presents the distribution of credit supply shocks at the bank level, estimated

using Equation 1. While our main estimates use yearly changes, considering the month

of November, here we present credit supply shocks considering year-to-year changes for

every month between November 2018 and December 2021.

Figure 6: Distribution of Bank Level Credit Supply Shocks
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in Equation (1). Source: authors’ calculations using the R04-C dataset.
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A.5 Decomposition of Annual Changes in Aggregate Credit

We can use our estimators from equation (1), namely ˆγils(j),t and ˆδb,t, with appropriate

weights, to see the contribution of both supply and demand factors to aggregate credit

growth. Yet, because of collinearity issues, one cannot recover all the fixed effects of the

estimation, so a normalization is needed. Thus, following Amiti and Weinstein (2018),

we normalize the estimated coefficients to their corresponding median, ¯γils(j),t and ¯δb,t,

such that ˜γils(j),t = ˆγils(j),t− ¯γils(j),t and ˜δb,t = ˆδb,t - ¯δb,t, and aggregate the elements of the

normalized version of (1) using ωj,b,t weights as follows,40

∑
j,b,t

ωj,b,t∆kCreditj,b,t =
∑
j,b,t

ωj,b,t ˜γils(j),t +
∑
j,b,t

ωj,b,t
˜δb,t + ( ¯γils(j),t + ¯δb,t) (8)

where the first and second elements correspond to the demand and supply components,

respectively, whereas the last term, ( ¯γils(j),t+ ¯δb,t) refers to the “common” component, that

is, aggregate shocks that cannot be separately attributted no neither supply nor demand

factors. Figure 7 presents the results of this decomposition. As can be seen, during the

studied period, supply factors generally contributed negatively to aggregate credit growth,

with the “common” component doing it mostly during the most enduring months of the

pandemic.

40These weights are consistent with how we compute growth rates, namely
(Creditj,b,t+Creditj,b,t−1)∑

j,b,t(Creditj,b,t+Creditj,b,t−1)
.
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Figure 7: Annual Credit Changes: Supply, Demand, and Common Factors
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Notes: The decomposition exercise is based on estimating equation (8). Source: authors’ calcu-
lations using the R04-C dataset.

A.6 Comparison Between Our Baseline Credit Supply Shocks

(ILST) and Amiti-Weinstein’s Specification (FT)

Figure 8 presents the Bank FE estimated using our baseline methodology described in

equation (1) (ILST) and contrast them with the ones obtained by applying the methodol-

ogy proposed by Amiti and Weinstein (2018), which estimates Bank FE considering only

multi-bank firms (FT). The later set of Bank FE are obtained by estimating the following

equation: ∆kCreditj,b,t = γj,t + δb,t + εj,b,t, where γj,t are firm FE and δb,t are Bank

FE. The figure presents a bin scatter plot and shows that both sets of Bank FE are highly

correlated, but there are some differences between them. These differences, as noted by

Degryse et al. (2019), capture the additional information provided by single-bank firms,

which constitute the majority of the sample (70%) in the case of Mexico.
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Figure 8: Bank FE: ILST vs FT
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Notes: Our baseline credit supply shocks at the bank level are derived from the bank fixed effects
estimated in Equation (1). In this figure, they are contrasted using a bin scatter plot with their
counterparts estimated using the methodology of Amiti and Weinstein (2018). Source: authors’
calculations using the R04-C dataset.

A.7 Additional Results: Heterogeneous Effects of Credit

Supply Shocks

Financial Dependence

Table 15 presents the impacts of credit supply shocks on firms segmented by their reliance

on external finance as defined in Rajan and Zingales (1998). Using the sector classifica-

tion from Duygan-Bump, Levkov, and Montoriol-Garriga (2015) at the SIC level and a

dictionary that maps SIC with NAICS codes, we identify firms in sectors with above-

median levels of external financial dependence as ”High Financial Dependence” ones,

whereas those below it are classified oppositely. Our findings indicate that firms in sec-

tors with a greater dependence on external finance exhibit a more pronounced response

to credit supply shocks. This observation aligns with theoretical expectations, given these

sectors’ heightened reliance on external funding sources.

Sector

Table 16 reveals that the impact of credit supply shocks on employment is larger for

the Service and Commerce sectors, with both economically and statistically significant
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Table 15: The Real Effects of Credit Supply Shocks by High and Low Financial
Dependence

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock×

Low Fin. Dependence 0.0716** 0.0146 -0.0044 -0.0190 -0.0121
(0.0291) (0.0239) (0.0241) (0.0116) (0.0076)

High Fin. Dependence 0.1368*** 0.0424*** 0.0196 -0.0227*** -0.0193***
(0.0418) (0.0156) (0.0148) (0.0056) (0.0074)

Mean of Yj,t -0.0569 -0.0150 0.2629 0.2779 0.0504

Observations 473651 420133 420133 420133 473651

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

effects, although the effect on exit is only statistically significant in the latter. This result

intuitively aligns with the observation that the demand for those industries declined more

sharply compared to other sectors during the pandemic, making access to liquidity for

firms in those industries more critical.
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Table 16: The Real Effects of Credit Supply Shocks by Sector

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock×

Construction 0.1345 0.0198 -0.0038 -0.0236 -0.0299*
(0.1112) (0.0391) (0.0219) (0.0269) (0.0169)

Manufacture 0.0274 -0.0165 -0.0115 0.0050 -0.0011
(0.0639) (0.0517) (0.0347) (0.0284) (0.0173)

Commerce 0.1434*** 0.0458*** 0.0107 -0.0351*** -0.0271**
(0.0516) (0.0171) (0.0144) (0.0110) (0.0134)

Services 0.0896** 0.0276 0.0104 -0.0172 -0.0096
(0.0440) (0.0311) (0.0293) (0.0142) (0.0074)

Mean of Yj,t -0.0568 -0.0149 0.2629 0.2778 0.0504

Observations 475437 421711 421711 421711 475437

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.
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A.8 Robustness Checks

A.8.1 Demand controls when estimating Bank Fixed Effects

Table 17 replicates the results of Table 5, but when we controls for 5 as opposed to 3-digit

industries in equation (4). As can be seen, this specification yields similar results to the

main ones, with slightly different magnitudes.

Table 17: The Real Effects of Credit Supply Shocks (5D NAICS classification)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock 0.0946*** 0.0371** 0.0127 -0.0244*** -0.0115
(0.0273) (0.0159) (0.0173) (0.0069) (0.0073)

Mean of Yj,t -0.0565 -0.0145 0.2626 0.2771 0.0508

Observations 459577 405990 405990 405990 459577

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

A.8.2 Sensitivity of Results to Individual Banks

Figure 9 replicates the estimates in Table 5, but when each of our 42 banks is removed

iteratively from the analysis. The idea is to test whether a single bank drives the overall

findings. To do so, we take advantage of the equivalence result in Borusyak, Hull, and

Jaravel (2021) and estimate a bank-level weighted regression without each bank and with

weights re-normalized according to the absence of each bank. Each blue bar represents

the results without a single bank, while the red bar represents our baseline results. As

can be seen, this exercise delivers, in general, similar results as our baseline ones for all

outcomes, with some differences when the dependent variable is inflows, yet recall that

this effect is already not statistically significant in our main analysis.
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Figure 9: Sensitivity of Main Results to Removing Banks
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Notes: The bar in each graph represents the estimates of the corresponding column in Table 5
when one bank is removed. The red horizontal line is the estimate presented in Table 5. Source:
authors’ calculations using the IMSS and R04-C datasets.

A.8.3 Outsourcing Reform.

In April 2021, Mexico’s Congress passed a law regulating employment outsourcing, re-

quiring workers registered under outsourcing providers to reallocate and register with the

firms they actually work for. As the law contemplated a period for firms to comply with

these changes, most employment transitions occurred between June and September 2021.

We identify potential outsourcing providers and firms using that scheme following the

methodology proposed by Banxico (2021).41 While our baseline sample already removes

potential outsourcing providers (NACIS 561), we further remove additional ones using

this methodology. We take the most conservative approach and remove all firms that re-

ceived at least one outsourced worker. As seen in Table 18, removing these firms delivers

results similar to the baseline ones, although with higher statistical precision, particularly

for the recovery period.

41If a firm either transferred a worker from the ”Professional and Technical Services” (Code 233
in the IMSS dataset) or more than 20 workers to another firm between June and September 2021,
it is categorized as an outsourcing provider, and all transferred workers are considered outsourced.
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Table 18: The Real Effects of Credit Supply Shocks
(Removing potential users and providers of outsourcing)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Panel A: 2019-2020

Credit Supply Shock 0.1281*** 0.0359** -0.0094 -0.0452*** -0.0278***
(0.0422) (0.0174) (0.0059) (0.0129) (0.0093)

Mean of Yj,t -0.0781 -0.0413 0.2371 0.2784 0.0415

Observations 287876 254434 254434 254434 287876

Panel B: 2020-2021

Credit Supply Shock 0.0900** 0.0294* 0.0118** -0.0176 -0.0105
(0.0414) (0.0155) (0.0053) (0.0115) (0.0082)

Mean of Yj,t -0.0729 -0.0277 0.2382 0.2659 0.0441

Observations 277054 244064 244064 244064 277054

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.

A.8.4 Reference Month

Table 19 presents our main results estimated using December rather than November as the

reference month. Overall, the results are similar to our main specification in magnitude

and statistical significance.
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Table 19: The Real Effects of Credit Supply Shocks
(December as reference month)

All Continuers All

∆ Employment ∆ Employment ∆ Employment ∆ Employment Exit
(Inflows) (Outflows)

(1) (2) (3) (4) (5)

Credit Supply Shock 0.1041*** 0.0321 0.0137 -0.0184** -0.0103
(0.0356) (0.0235) (0.0193) (0.0094) (0.0082)

Mean of Yj,t -0.0547 -0.0135 0.2624 0.2759 0.0505

Observations 469818 416354 416354 416354 469818

Firm FE Yes Yes Yes Yes Yes
ILST FEs Yes Yes Yes Yes Yes

Notes: Changes in Employment are computed as in equation (3). Exit is a dummy variable that
takes the value of 1 if a firm does not have employment in period t, but did have employment 12
months before. Credit Supply Shocks are defined in equation (2). Exposure-robust standard errors
clustered at the bank level in parentheses. *, **, and *** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively. Source: authors’ calculations using IMSS and R04-C datasets.
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