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Abstract 

This paper examines the relationship between managerial aging, succession prospects, and credit 

allocation to small and medium-sized enterprises (SMEs) in Japan. We focus on firms managed by 

elderly owners without designated successors, which we interpret as exhibiting weakened going-

concern prospects. Using comprehensive firm-level data, we investigate firm performance, default 

risk, and bank lending behavior during normal periods and economic crises, particularly the Global 

Financial Crisis and the COVID-19 pandemic. We find that firms with elderly managers and those 

lacking successors exhibit lower profitability, slower growth, and higher probabilities of default and 

exit, with these adverse effects becoming more pronounced during crises. Despite their weak 

fundamentals, such firms experience increased reliance on bank borrowing during crisis periods, 

suggesting potential credit misallocation. This pattern was particularly strong during the COVID-19 

crisis, likely reflecting extensive public financial support. Our findings highlight how population aging 

can distort credit allocation in SMEs and provide new evidence on crisis-driven misallocation in an 

aging economy.  
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1 Introduction

Information frictions between small businesses and financial institutions are widely recog-

nized as a fundamental source of financing constraints for small and medium-sized enter-

prises (SMEs) (Berger and Udell, 1998; Beck et al., 2005, 2006). Relationship lending can

mitigate these frictions by enabling banks to accumulate soft information over repeated

interactions, thereby improving the availability and terms of credit for small businesses

(Petersen and Rajan, 1994; Diamond, 1989, 1991). However, these mitigating effects rely

on the assumption that borrowers are expected to remain going concerns. When a firm

has limited long-term viability, even extensive lending relationships cannot fully alleviate

moral hazard problems or credit risk.

This issue is particularly relevant in Japan, where the aging of small-business managers

has become increasingly pronounced. As managers approach retirement age, business

succession becomes critical for ensuring firm continuity. When no successor is identified,

firms face substantial uncertainty regarding their future operations.

This uncertainty may influence managerial incentives and lenders’ expectations. Man-

agers without a successor may have weaker incentives to undertake long-term investments

or restructuring efforts, while financial institutions may perceive such firms as having

limited continuation prospects. As a result, allocation of credit to these firms becomes

ambiguous. If credit markets function efficiently, banks should restrict lending to firms

with limited long-term viability. However, if banks continue to extend credit, particularly

when credit risk is mitigated by public support programs, credit may become misallocated

toward firms with weaker prospects.

This study investigates whether credit is allocated efficiently to SMEs managed by

elderly owners without successors, and how their performance and credit access evolve

during periods of economic stability and crisis. We focus on two major economic shocks:

the Global Financial Crisis (GFC) of 2008?2009 and the COVID-19 pandemic. These

events allow us to examine how crisis conditions influence both the sensitivity of firm
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performance to managerial age and succession status, and the lending behavior of financial

institutions. During crisis periods, performance shocks are largely exogenous and less

reflective of managerial ability or firm quality, thereby enabling a clearer assessment of

credit allocation efficiency.

Japan offers an ideal setting for this analysis. It has the most rapidly aging population

among advanced economies (Jones, 2024), and demographic pressures are especially severe

among SMEs. According to the 2024 White Paper on Small and Medium Enterprises,

20.1% of SMEs were managed by individuals in their 70s and 5.4% by those in their 80s

in 2023. Moreover, 54.5% of all SMEs lacked identified successors, with the proportion

reaching 29.5% among firms whose managers were in their 70s and 23.1% among those

managed by individuals in their 80s. These figures imply that a substantial proportion of

Japanese SMEs may not be regarded as going concerns. As population aging is expected

to accelerate in many developed economies, understanding Japan’s experience has broader

policy relevance.

Using comprehensive firm-level data from the Credit Risk Database (CRD), cover-

ing approximately 60% of all SMEs in Japan,1, we analyze how managerial age and the

absence of successors relate to firm performance, exit and default risk, and credit alloca-

tion. We document three main findings. First, firms managed by elderly owners without

designated successors exhibit significantly higher probabilities of default and exit, and

experience poorer performance –lower profitability, slower sales growth, and weaker asset

growth– than those with younger managers or successors. Second, these adverse effects

intensify during the GFC and COVID-19 crisis, suggesting that such firms are particularly

vulnerable to large economic shocks. Third, despite their weak fundamentals, these firms

increase their dependency on bank borrowing during crisis periods, especially during the

COVID-19 pandemic, when extensive public support and credit guarantee programs were

implemented. This pattern suggests that credit became increasingly misallocated toward

1See Tsuruta (2024) for more detailed explanation of the coverage of CRD.
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firms with low continuation prospects in the aging economy.

This paper contributes to the literature in three ways. First, while previous research

documents the macroeconomic consequences of population aging (for example, Dynan

et al., 2009; Maestas et al., 2023), little is known about how aging affects firm-level

behavior and financial outcomes, particularly among SMEs. Second, our study contributes

to the literature on credit misallocation and zombie lending (Peek and Rosengren, 2005;

Caballero et al., 2008; Hoshi et al., 2023) by identifying demographic aging and succession

failures as a novel source of inefficient credit allocation. Third, by leveraging a large-

scale dataset covering more than three million firm-year observations over two decades,

we provide new evidence on how demographic factors interact with crisis-induced credit

policies to shape small-business finance.

The remainder of this paper is structured as follows. Section 2 reviews the relevant

literature. Section 3 describes the data. Section 4 presents the empirical strategy and

baseline estimation results, and Section 5 analyzes heterogeneous effects during the GFC

and COVID-19 crisis. Section 6 presents the robustness check of the results. Finally,

Section 7 concludes the paper.

2 Literature Review

Many papers investigate the effects of aging economy on macroeconomic performance.

Bloom et al. (2010) show that the share of the population aged 60 and over will increase

worldwide during 2005–2050. They also show that increases in the aging population

modestly reduce the rate of economic growth in Organisation for Economic Co-operation

and Development (OECD) countries. Dynan et al. (2009) investigate this issue using

household-level data and show the effects of population aging on aggregate consump-

tion, saving, and income in the United States (US). Fougère et al. (2009) investigate the

relationships between the aging population and labor supply in Canada.
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Futagami and Nakajima (2001) investigate the effects of population aging on economic

growth using a general equilibrium model. Horioka et al. (2007) investigate the effects

of the aging population of Japan, showing that its rapidly aging population is causing

a decline in savings rates. Lee and Shin (2021) find that the population aging has neg-

ative effects on gross domestic product (GDP) and total factor productivity growth in

OECD countries. Using US data, Maestas et al. (2023) also find that population aging

lowers GDP growth. Mazzonna and Peracchi (2012) focus on retirement and cognitive

decline, finding that retirement causes an increase in cognitive decline. Miyakawa et al.

(2025) report that population aging affects firm dynamics through business succession,

documenting age-related succession patterns and the causal impact of succession on firm

performance using Japanese firm-level data. A general equilibrium model reveals that

demographic decline reduces succession but increases average managerial ability and firm

selection, ultimately increasing per capita output despite lower aggregate output. Our pa-

per also investigates the effects of an aging economy but focuses on firm-level performance

of small businesses, which has not been examined in the previous literature.

Some papers investigate the effects of aging economy on firm activity. Wongkaew and

Saito (2023) show that the COVID-19 pandemic accelerated firm zombification in Japan

but had only a limited effect on firm exit. Its impact varied substantially by CEO age:

firms led by younger CEOs expanded long-term borrowing and were less likely to exit,

whereas those led by older CEOs faced higher rates of voluntary exit and CEO turnover,

particularly in family firms and peripheral regions. Wang et al. (2025) show that firms

have lower leverage when they perceive greater population aging using data on Chinese

listed firms. Jiang et al. (2024) investigate the empirical relationships between the aging

population and labor investment using listed firm data of China. They show that the

population aging has positive effects on labor investment efficiency. Tan et al. (2022)

focus on firm innovation and population aging, showing that labor market rigidity caused

by population aging increases firm innovation. Using data of Chinese listed firms, Liu
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et al. (2024) report that population aging has negative effects on corporate risk-taking.

Kawaguchi et al. (2025) show that firms with elderly CEOs are less likely to adopt e-

commerce.

Lévesque and Minniti (2006) reports that potential entrepreneurs are unlikely to start

a new firm if they are old individuals. Li et al. (2024) investigate the relationships between

population aging and corporate leverage, showing that population aging lowers corporate

leverage using a dataset of global listed firms. Zhang and Kang (2025) show that because

of an increased tax burden, a higher proportion of the elderly population results in a lower

proportion of individuals opting for entrepreneurship using data from OECD countries.

We investigate the effects of elderly managers on firm activities and the performance of

small businesses. However, we use direct measures of aging, namely, manager age and

existence of a successor. In addition, we investigate the effects of economic crises on the

performance of small businesses managed by elderly owners, thereby contributing to the

existing literature.

In addition, previous studies investigate the effects of an aging economy on bank

activities. Doerr et al. (2024) investigate the empirical relationships between an aging

population and bank lending standards. They show that banks with greater exposure

to aging counties increase loan-to-income ratios using US data. Xu (2021) investigate

the relationship between population aging and firm exit using Japanese small business

data. Xu (2021) shows that the population aging increases acquisitions and decreases

rehabilitation and bankruptcies. However, few papers have investigated the effects of

aging economy of corporate finance behavior.

Finally, our study relates to the growing literature on zombie lending and credit alloca-

tion during periods of economic shock, such as the COVID-19 crisis. Berger et al. (2024)

demonstrate that relationship lending led to more favorable credit card contract terms

during the COVID-19 crisis, but to less favorable terms during normal periods. These

results are consistent with the notion of intertemporal smoothing. Using daily loan-level
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data during the COVID-19 crisis, Berger et al. (2025) find that banks extended relatively

less unfavorable loan terms to relationship borrowers in greater need than those in lesser

need.

A substantial body of research investigates the impact of public financial support

during the COVID-19 crisis. These studies examine how policy interventions influenced

firm-level outcomes (e.g., Gonzalez-Uribe and Wang, 2020; Minoiu et al., 2021; Core and

De Marco, 2021; Fernández-Cerezo et al., 2023; Igan et al., 2023; Hoshi et al., 2023; Honda

et al., 2023).

Moreover, numerous studies have analyzed the broader effects of the COVID-19 cri-

sis on firm behavior and performance (Gourinchas et al., 2021; Miyakawa et al., 2021;

Demirgüç-Kunt et al., 2021; Khan, 2022; Hu and Zhang, 2021; Shen et al., 2020; Ke,

2022; Kumar and Zbib, 2022; Tsuruta, 2024). These studies generally find that firm

performance deteriorated significantly during the pandemic. However, few studies have

examined the interplay between the COVID-19 crisis, firm performance, and credit allo-

cation, particularly with a focus on small businesses led by aging managers and lacking

designated successors. This constitutes our primary contribution to the literature on

COVID-19 and zombie lending. Uchida et al. (2014) focus on the Tohoku earthquake as

a natural disaster and demonstrate that more efficient firms are generally less likely to go

bankrupt, thereby suggesting the presence of a natural selection mechanism.

3 Data

3.1 Credit Risk Database (CRD)

The dataset employed in this study consists of firm-level data on SMEs obtained from

the Credit Risk Database (CRD). 2 According to the Small and Medium Enterprise Basic

Law, SMEs are generally defined as enterprises with capital stock of less than 300 million

2For detailed information on the CRD, see the CRD Association website. https://www.crd-
office.net/CRD/index.html (in Japanese, last accessed: January 2026)
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yen and/or 300 or fewer regular employees, as well as sole proprietorships with 300 or

fewer employees. As of the end of March 2025, the CRD had accumulated data on

approximately 3.16 million firms and 28.87 million financial statements. In 2023, 49.8%

of firms recorded in the CRD reported annual sales of below 100 million yen, while 25.3%

had sales between 100 million and 300 million yen, indicating a significant concentration

of micro firms.3

The CRD compiles data on small business clients of financial institutions that hold

regular membership status. Member institutions are obligated to submit comprehensive

data on all their small business clients in exchange for access to the CRD’s credit-risk

scoring services, statistical information, and other associated benefits. However, if a finan-

cial institution discontinues its transactions with a client firm, subsequent data pertaining

to that firm are no longer collected. The dataset includes various firm-level attributes,

such as financial statements, default status, and managerial age, which is categorized into

four groups: 59 years or younger, 60-69 years, 70-79 years, and 80 years or older. Addi-

tionally, it contains information on the presence or absence of a designated successor. A

key variable in this study is the successor dummy variable, which is constructed based

on the availability of successor-related information. Financial institutions that hold CRD

membership are responsible for collecting data on the successors of their client firms.

Specifically, bank loan officers assess the presence of a successor through their monitoring

activities, including direct interviews with firm managers. While the responses provided

by borrowing firms may be subjective, bank loan officers verify this information and in-

dependently assess whether a successor is in place. The CRD receives annual updates

of client data from its member financial institutions. Consequently, successor-related

information is refreshed on a yearly basis.

Given the presence of outliers in certain variables used in the econometric analysis,

we apply winsorization at the 0.5th and/or 99.5th percentiles to mitigate their impact.

3See the website of the CRD Association: https://www.crd-office.net/CRD/structure/data chiku.html
(in Japanese, last accessed: January 2026).
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In addition, we use observations for which managerial age and successor information are

available. Consequently, the final dataset comprises 952,783 firms and 4,083,055 firm-year

observations, including only firms that have been continuously recorded in the CRD for

three or more consecutive years between 2005 and 2024.

3.2 Overview of Manager Age and the Lack of Successors

In this subsection, we provide an overview of the distribution of manager age and the

existence of successors among small businesses in Japan. Figure 1 shows the percentage

of firms whose managers are aged 59 or younger, in their 60s, and 70 or older from 2002

to 2025. In all years, the percentage of firms with managers aged 59 or younger is the

largest, followed by those with managers in their 60s, and finally those with managers

aged 70 or older. Regarding trends, the share of firms with managers aged 59 or younger

has been declining, while the share of those with managers aged 70 or older has been

increasing. Notably, after the COVID-19 crisis, the percentage of firms whose managers

are in their 60s or 70s increased, whereas the share of firms with managers aged 59 or

younger declined.

Figure 2 shows the percentage of firms by manager age group and the presence of a

successor from 2002 to 2025. We divide the sample into six groups based on manager age

and successor status. The percentage of firms is highest in the group with managers aged

59 or younger and without a successor. This percentage has been increasing over time,

whereas the percentage for firms with managers aged 59 or younger and with a successor

has been declining.

For firms with managers in their 60s or 70s and older, it is difficult to observe clear

trends because the percentages for these groups are relatively small. Therefore, Figure

3 presents the percentage of firms by manager age group and successor status using a

subsample of firms whose managers are aged 60 or older. The percentage of firms whose

managers are in their 60s and have a successor has been declining, while the percentage
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of those whose managers are 70 or older and have a successor has been increasing. In

addition, the share of firms with managers aged 70 or older and without a successor has

also been rising, suggesting that the issue of successor shortages has become more severe

in recent years.

4 Effects of Aging Managers and Lack of Successor

4.1 Hypothesis

In this paper, we investigate credit risk and performance of firms with elderly managers

and no successor. If these firms are high-risk borrowers, they are more likely to default

and exit, compared with firms with successors or those with a nonelderly manager. In

addition, if these firms are low-performing firms, return on assets (ROA), sales growth,

and employment growth is lower than that of other firms. We also investigate whether the

investment of these firms is high or low. We predict that elderly firms with no successor

invest less than other firms. In this case, asset growth is lower for these firms.

Furthermore, we investigate credit for firms with elderly managers and no successors.

If banks offer more credit to these firms, dependence on bank loans is higher for these

firms. Also, we check whether these firms are charged higher interest rates from banks.

If credit is allocated to firms with elderly managers and no successors, despite their high

risk and low performance, we interpret this as inefficient credit allocation. In addition,

we investigate trade credit provision for these firms. If suppliers offer more trade credit

to these firms, dependence on trade payables are larger for these firms.

4.2 Empirical Strategy

In this section, we investigate the effects of an elderly manager and lack of successor

on firm performance and credit of firms. To investigate this, we estimate the following
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regression equation:

yi,t+1 = β1Manager Agej
i,t + β2No Successori,t

+ β3Manager Agej
i,t × No Successori,t + β4Xi,t + ϵi + ζt + ηi,t, (1)

where Xi,t denotes control variables (size, age, cash flow, leverage, tangibility, sales growth,

cash holdings, and current assets in year t); ϵi represents firm fixed effects for firm i; ζt is

year fixed effects for year t; ηi,t is the error term for firm i in year t, with year t ranging

from 2005 to 2024; Manager Agej
i,t indicates one if manager age is j, where j is “60s”, or

“70s or older”. 4 No Successori,t indicates one if firms do not have a successor.

We use a default dummy, an exit dummy, return on assets (ROA) in year t+1, sales

growth from year t to t+1, employment growth from year t to t+1, and total asset growth

from year t to t+1 for a dependent variable yi,t, which serve as proxies for firm performance

and credit risk. In addition, we employ the total (or long-term) borrowing ratio and its

growth, interest payment, and trade payables ratio and growth for a dependent variable

yi,t, which serve as proxies for credit allocation.

The default dummy is a variable that takes a value of one if firms delay a payment

by more than three months, are bankrupt or virtually bankrupt borrowers, and/or are

borrowers for which credit guarantee corporations have subrogated. The exit dummy is

a variable that takes a value of one in year t if data of firms are not observed after year

t+1. We do not use exit data in 2024 because we cannot determine whether a firm exits

or not from the database. ROA is defined as the ratio of a firm’s operating income and

total assets. Sales growth is defined as the annual change in firm sales [(sales in year t+1

– sales in year t)/total assets in year t-1]. Employment growth is defined as the annual

change in number of employees [ln(1+number of employees in year t+1) – ln(1+number

of employees in year t)]. Total asset growth is defined as the annual change in total assets

4We initially considered using a separate category for managers aged 80 or older. However, due to the
small sample size in this age group, we merge it with the category for those in their 70s.
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[(total assets in year t+1 – total assets in year t)/total assets in year t-1].

We use two proxies for bank borrowings: the ratio of a firm’s total (or long-term)

borrowings to total assets in year t+1 and the annual change of a firm’s total (or long-

term) borrowings to total assets from year t to t+1 [(total (or long-term) borrowings in

year t+1 – total (or long-term) borrowings in year t)/total assets in year t-1]. Interest

payments is defined as the ratio of a firm’s interest expenses to the sum of its short-term

borrowings, long-term borrowings, and discounted bills receivables in year t+1. Trade

payables ratio is defined as the ratio of firm’s trade payables to total assets in year t+1.

Trade payables growth is defined as the annual change of a firm’s trade payables to total

assets from year t to t+1 [(trade payables in year t+1 – trade payables in year t)/total

assets in year t-1].

Size is the natural logarithm of total assets in year t. Cash flow is defined as the ratio

of a firm’s earnings before interest, taxes, depreciation, and amortization (EBITDA) to

total assets in year t. Leverage is defined as the book value of debt divided by the book

value of assets in year t. Tangibility is defined as the ratio of fixed tangible assets to total

assets in year t. Cash holdings are normalized by total assets in year t. Current assets

are defined as the ratio of liquid assets minus cash holdings to total assets in year t.

If firms with an elderly manager and a lack of successor are credit risky firms, the

coefficients of Manager Agej
i,t, No Successori,t, and Manager Agej

i,t × No Successori,t

on default dummy are positive when manager age is older and firms have no successor.

Similarly, if these firms are low-performing, the coefficients on ROA, sales growth, and

employment growth are negative. In addition, if these firms achieve lower investment, the

coefficients on asset growth are negative.

We also investigate the credit allocation for firms with elderly managers and no suc-

cessor. If banks offer more credit to firms with an elderly manager and no successor, the

coefficients of Manager Agej
i,t, No Successori,t, and Manager Agej

i,t × No Successori,t

are positive when manager age is older and firms have no successor. Since these firms
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are not considered a going concern, this prediction suggests inefficient credit allocation.

By contrast, if banks offer less credit to these firms, the coefficients of Manager Agej
i,t,

No Successori,t, and Manager Agej
i,t × No Successori,t are negative in this case. Sim-

ilarly, we test these hypotheses using trade payables to investigate whether trade credit

allocations are inefficient. We also check interest payments of bank loans. If these firms

pay higher interest for banks, these coefficients on interest payments are positive.

4.3 Estimation Results on Managerial Age and Succession

4.3.1 Firm Default and Exit

Table 1 shows summary statistics for variables used in the econometric analysis. Ta-

ble 2 depicts the estimation results for Equation (1) using default and exit dummies as

dependent variables.

Column (1) reports the estimation results for the default dummy. The estimated

coefficients on the manager age dummies are positive but not statistically significant. The

estimated coefficient on the no successor dummy is positive and statistically significant

at the 1% level, indicating that firms without a successor tend to exhibit higher default

probabilities.

To further examine default probabilities when managers are older and lack a successor,

we estimate interaction terms between manager age and the no successor dummy. The

estimated coefficients on the interaction terms between manager age and the no successor

dummy are positive and statistically significant at the 1% or 10% level. These results

indicate that firms with older managers and no identified successor tend to exhibit higher

default probabilities. For example, when the manager is in their 70s and has no successor,

the probability of default is estimated to be 0.08 percentage points higher than that of

firms with managers in their 70s who have a successor. In summary, small businesses with

older managers and no successor are associated with higher credit risk.

Column (2) reports the estimation results for firm exit. The estimated coefficients
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on the manager age dummies are positive and statistically significant at the 1% level.

For example, the estimated coefficient for the dummy variable indicating a manager aged

70 or older is 0.0143, indicating that such firms exhibit exit probabilities that are 1.43

percentage points higher. The estimated coefficient on the no successor dummy is positive

and statistically significant at the 10% level. The estimated coefficients on the interaction

terms between the manager age and the no successor dummies are also positive and

statistically significant. These results indicate that firms with managers aged 60 or older

and no successor tend to exhibit higher exit probabilities.

Columns (3) and (4) present the estimated marginal effects for the following categories:

managers aged 59 or younger with no successor; managers in their 60s with a successor;

managers in their 60s with no successor; managers aged 70 or older with a successor; and

managers aged 70 or older with no successor. The reference category is managers aged

59 or younger with a successor. The positive marginal effects on firm default and exit are

largest for firms with managers aged 70 or older without a successor, followed by those

with managers in their 60s without a successor. These patterns indicate that firms led by

older managers without identified successors tend to exhibit higher probabilities of default

or exit.

4.3.2 Firm Performance

Table 3 reports the estimation results for Equation (1) using ROA, sales growth, employ-

ment growth, and asset growth as dependent variables. Columns (1) and (2) report the

estimation results for ROA and sales growth, respectively. In both columns, the estimated

coefficients on the manager age dummies are negative and statistically significant, except

for managers in their 60s in column (1). These results indicate that older managerial age

is associated with lower firm performance. The estimated coefficient on the no successor

dummy is positive and statistically significant at the 1% level, suggesting that firms with-

out a successor tend to exhibit higher performance. However, the estimated coefficients
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on the interaction terms between manager age and the no successor dummy are negative

and statistically significant at the 1% level. These results indicate that firms with older

managers and no identified successor tend to exhibit lower firm performance.

Column (3) reports the estimation results for employment growth. The estimated

coefficients on the manager age dummies are not statistically significant, while the coef-

ficient on the no successor dummy is positive and statistically significant at the 1% level.

However, the interaction terms between the manager age dummies and the no successor

dummy are negative and statistically significant, suggesting that firms with managers

aged 60 or older and no successor tend to exhibit larger reductions in employment.

Column (4) reports the estimation results for asset growth. The estimated coefficients

on the manager age dummies are negative and statistically significant at the 1% level.

The estimated coefficient on the no successor dummy and those on the interaction terms

between manager age and no successor are also negative and statistically significant.

These results indicate that firms with older managers and no successor tend to exhibit

lower asset growth.

Columns (5)–(8) present the marginal effects corresponding to the five managerial cat-

egories described in Subsection 4.3.1. In all specifications, the largest negative marginal

effects are observed for firms with managers aged 70 or older without a successor. These

results indicate that such firms tend to exhibit lower profitability, sales growth, employ-

ment growth (although the coefficient is not statistically significant), and asset growth.

Overall, these patterns suggest that firms led by older managers without designated suc-

cessors tend to exhibit weaker performance across several indicators.

4.3.3 Bank Loans and Trade Credit

Table 4 reports the estimation results for Equation (1) using the total and long-term bor-

rowing ratios and growth, interest payments, and trade payables ratios and their growth

as dependent variables.
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Column (1) shows that the estimated coefficients on the manager age dummies are sta-

tistically significant at the 1% level. These results indicate that firms with older managers

tend to exhibit higher bank borrowing ratios. The estimated coefficient for managers in

their 70s is 0.0047, indicating that the bank borrowing ratio is higher by 0.47 percentage

points. The estimated coefficient on the no successor dummy is negative and statistically

significant at the 1% level. However, the estimated coefficients on the interaction terms

between manager age and the no successor dummy are positive and statistically signifi-

cant. These results indicate that firms with older managers and no identified successor

tend to exhibit higher bank borrowing ratios.

Column (2) reports the estimation results for the long-term bank borrowing ratio. The

results for the no successor dummy and the interaction terms between manager age and

the no successor dummy are similar to those reported for the bank borrowing ratio.

Column (3) reports the estimation results for total borrowing growth. The estimated

coefficients on manager age, the no successor dummy, and their interaction terms are

negative and statistically significant at the 1% level. These results indicate that firms

with older managers tend to exhibit larger reductions in bank borrowings, particularly

when no successor is identified. Column (4) reports the results for long-term borrowings,

which show a similar pattern to those in column (3). As shown earlier, these firms also

exhibit reductions in total assets, which may be associated with lower demand for bank

loans.

Column (5) reports the estimation results for interest payments. The estimated coef-

ficient for managers in their 60s is positive and statistically significant, whereas that for

managers in their 70s is negative and statistically significant. The estimated coefficient

on the no successor dummy is not statistically significant. The estimated coefficients on

the interaction terms between manager age and the no successor dummy are positive and

statistically significant when managers are in their 60s or 70s. However, the magnitude of

these coefficients is small, at around 0.02 percentage points. These results indicate that
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firms with older managers and no successor tend to exhibit relatively higher reliance on

bank borrowing despite higher credit risk. At the same time, interest payments do not

increase substantially. Overall, these patterns may be consistent with the possibility that

credit allocation to small businesses becomes less efficient in an aging economy.

Column (6) reports the estimation results for the trade payables ratio. The estimated

coefficient on manager age is negative and statistically significant for managers in their

70s. In addition, the estimated coefficient on the no successor dummy is positive and

statistically significant. The estimated coefficient on the interaction term for managers in

their 70s is negative. These results suggest that the patterns observed for bank borrowing

are less evident for trade credit.

Column (7) reports the estimation results for trade payables growth. The estimated

coefficients on manager age, the no successor dummy, and their interaction terms are all

negative. These results indicate that firms with older managers and no successor tend to

exhibit larger reductions in trade payables.

Columns (8)–(14) present the marginal effects corresponding to the five managerial

categories described in Subsection 4.3.1. Column (8) shows that the marginal positive

effect on the total borrowing ratio is largest for firms with managers aged 70 or older

without a successor. Column (9) reports the marginal effects on long-term borrowing.

The results indicate that the largest effect is observed for firms with managers in their

60s without a successor. These findings indicate that such firms tend to exhibit higher

bank borrowing ratios.

Columns (10) and (11) report the marginal effects on total and long-term borrowing

growth, respectively. The largest negative marginal effects are observed for firms with

managers aged 70 or older without a successor, followed by those with managers in their

60s without a successor.

Column (12) presents the marginal effects on interest payments, which are positive and

largest for firms with managers in their 60s without a successor. This pattern indicates
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that these firms tend to exhibit higher interest payments, whereas those with managers

aged 70 or older without a successor do not exhibit similarly large increases.

Finally, Columns (13) and (14) report the marginal effects on the trade payables ratio

and its growth. In both cases, the largest negative marginal effects are observed for firms

with managers aged 70 or older without a successor.

5 Crisis-Specific Heterogeneous Effects

5.1 Hypothesis

In the previous section, we showed that firms managed by elderly individuals without a

successor are more likely to exit the market and tend to exhibit weaker performance. We

predict that such firms may be particularly vulnerable during periods of economic crisis.

Managers in this situation may have weaker incentives to continue operating their busi-

nesses in the long term. As a result, when faced with substantial economic shocks, they

may have weaker incentives to undertake significant efforts to restore business conditions

or avoid closure, especially when their firms may no longer be regarded as going concerns.

Succession uncertainty may also discourage long-term investment decisions. When the

future leadership of the firm is unclear, managers may postpone or avoid investment and

restructuring decisions that require long-term commitments. Such behavior may weaken

firm performance and resilience, particularly during periods of economic distress.

Credit allocation may become less efficient during periods of economic crisis. In re-

sponse to such conditions, governments often implement large-scale public credit guaran-

tee programs, under which loans are guaranteed by government-affiliated credit guarantee

corporations. In the event of borrower default, these corporations repay the loans to pri-

vate financial institutions on behalf of small business borrowers. As a result, banks face

reduced lending risk and may become more willing to extend credit to small businesses,

even when borrower credit risk is relatively high.
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In addition, government-affiliated financial institutions (GFIs) expand lending to small

businesses during crisis periods. In particular, they provide so-called “safety-net loans”

to firms experiencing severe declines in sales and profitability. Consequently, GFIs may

also extend credit to borrowers with elevated credit risk. Previous studies (e.g., Tsuruta,

2024) show that the volume of credit guarantee loans increased following both the Global

Financial Crisis and the COVID-19 pandemic, with particularly strong growth observed

after the latter. Similarly, lending by GFIs also expanded during these crisis periods.5

Information asymmetries regarding managerial age are likely to be limited, as a man-

ager’s age is observable and can be readily communicated from firms to banks. As a

result, under normal conditions, banks may be less willing to extend credit to firms led

by elderly managers, which is broadly consistent with the empirical patterns documented

in the previous section. However, during crisis periods, banks can extend loans to such

firms while facing limited credit risk by relying on credit guarantee schemes. In addition,

GFIs can provide credit to riskier small businesses through safety-net lending programs.

This may weaken banks’ incentives to screen borrowers based on risk, potentially leading

to less efficient credit allocation in an aging economy.

5.2 Estimation Strategy

In the previous section, we presented the estimation results for the effects of managerial

age and the absence of a successor on various firm outcomes. These effects may vary

during periods of economic crisis. We focus on two major crisis periods: the GFC and the

COVID-19 pandemic. To explore this heterogeneity, we divide the sample into two sub-

periods: 2005-2014 and 2015-2024. We then estimate the following regression separately

for each subsample to examine how the effects differ across these periods. We estimate

5According to a report by the Ministry of Economy, Trade and Industry (METI), riskier firms were
more likely to borrow from GFIs during the COVID-19 crisis. See the METI website for details:
https://www.meti.go.jp/meti lib/report/2023FY/000205.pdf (in Japanese) (accessed April 2026).
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the following regression equation:

yi,t+1 = β1Manager Typei,t × Y eart + β2Xi,t + ϵi + ζt + ηi,t, (2)

where Y eart is year dummy variables for 2005–2014 or 2015–2024; Xi,t are control variables

(size, age, cash flow, leverage, tangibility, sales growth, cash holdings, and current assets

in year t); ϵi is firm fixed effects for firm i; ζt is year fixed effects for year t; and ηi,t is

the error term for firm i in year t, with year t ranging from 2005–2014 or 2015–2024. We

define five dummy variables for Manager Typei,t, corresponding to different combinations

of managerial age and succession status: (1) managers aged in their 50s or younger without

a successor; (2) managers aged in their 60s without a successor; (3) managers aged 70

or older without a successor; (4) managers aged in their 60s with a successor; and (5)

managers aged 70 or older with a successor. The omitted (benchmark) category is defined

as managers aged in their 50s or younger with a designated successor.

We use the same dependent variables as those employed in the estimation results of

Equation (1), which are default and exit dummies, ROA in year t+1, sales growth from

year t to t+1, employment growth from year t to t+1, total asset growth from year t

to t+1, total (or long-term) borrowing ratio in year t+1, total (or long-term) borrowing

ratio from year t to t+1, interest payment in year t+1, trade payables ratio in year t+1

and trade payables growth from year t to t+1.

5.3 Estimation Results on Heterogeneous Effects

5.3.1 Firm Default and Exit

Figures 4-18 present the estimated coefficients for each dummy variable representing man-

ager types. In Figures 4-13 and 16-18, the benchmark category comprises firms with a

manager aged 59 or younger and a designated successor in each corresponding year. As

described below, the benchmark category in Figures 14 and 15 consists of firms with a
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manager aged 59 or younger and a designated successor, specifically in 2005 or 2015.

Figure 4-1 presents the estimation results for the probability of default during the

GFC period. The results indicate that, after 2009, firms with a manager aged 60 or older

and without a designated successor tend to exhibit higher default probabilities. Figure

4-2 presents the corresponding estimation results for the COVID-19 period, showing that

default probabilities also increase after 2023 for firms with an elderly manager and no

identified successor.

These findings suggest that firms led by older managers without successors tend to

exhibit higher default probabilities during and following crisis periods, indicating that

such firms are associated with relatively higher credit risk during periods of economic

distress.

Figure 5 presents the estimation results for the probability of exit. Figure 5-1 reports

the results for the GFC period, indicating that exit probabilities increase after 2009 for

firms with a manager aged 60 or older and without a designated successor. Similarly,

Figure 5-2 shows the estimation results for the COVID-19 period, revealing comparable

patterns after 2020.

Overall, these findings indicate that firms led by older managers without successors

tend to exhibit higher exit probabilities during and after crisis periods, suggesting that

such firms are associated with greater vulnerability during economic shocks. This pattern

may reflect that succession constraints become more binding when firms are exposed to

adverse macroeconomic shocks.

5.3.2 Firm Performance

Figures 6 to 9 present the estimation results for firm performance. Figure 6 reports the

results for ROA. Specifically, Figure 6-1 shows the results for the GFC period, indicating

that ROA declines after 2011 for firms with a manager aged 70 or older. This negative

pattern is more pronounced among firms without a designated successor.
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Figure 6-2 presents the corresponding results for the COVID-19 period, revealing

similar patterns after 2020. These findings indicate that firm profitability tends to be

lower during and after crisis periods for firms with older managers and no identified

successor.

Figure 7 reports the estimation results for sales growth. The trends in sales growth are

similar to those observed for ROA, indicating that firms with managers aged 70 or older

tend to exhibit lower sales growth after 2011 and 2020. This pattern is more pronounced

among firms without a designated successor.

Figure 8 reports the estimation results for employment growth. Figure 8-1 displays

the results for the GFC period, where no clear trend is observed. Figure 8-2 presents the

results for the COVID-19 period, indicating that firms with managers aged 60 or older

tend to exhibit lower employment growth.

Figure 9 reports the estimation results for total asset growth. The results indicate

that firms with managers aged 60 or older and no identified successor tend to exhibit

lower asset growth after 2011 and 2020. These patterns are consistent with the possibility

that such firms exhibit weaker investment activity and smaller balance sheets during and

after crisis periods.

In summary, firms led by older managers without successors tend to exhibit weaker

performance during and after economic crises. In addition, these firms tend to show higher

default and exit probabilities and lower performance relative to other firms during crisis

periods.

5.3.3 Bank Loans and Trade Credit

Figures 10-18 present the estimation results for credit allocation. Figure 10 reports the

results for the total borrowing ratio. Figure 10-1 shows the results for the GFC, indicating

that the total borrowing ratio increases after 2011 for firms whose managers are aged 70

or older and lack a successor. Figure 10-2 presents the results for the COVID-19 crisis,
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showing that the total borrowing ratio also increases after 2021 for firms with managers

aged 60 or older without a successor.

These findings indicate that firms led by older managers without identified successors

tend to exhibit higher bank borrowing ratios during and after crisis periods, despite

concerns regarding their going-concern status. Figure 11 presents the results for the

long-term borrowing ratio and shows patterns similar to those observed for the total

borrowing ratio. Although these firms tend to exhibit higher exit probabilities, they are

also associated with relatively higher reliance on long-term bank financing during periods

of economic distress.

Figure 13 reports the estimation results for total borrowing growth during the GFC

(Figure 13-1) and the COVID-19 crisis (Figure 13-2), which is used here as a proxy for

the availability of bank loans. Figure 13-1 shows that the estimated coefficients become

lower after 2008 for firms whose managers are aged 60 or older and lack a successor, with

the magnitude of the negative coefficients increasing in the post-crisis period. Figure 13-

2 indicates similar patterns during the COVID-19 crisis, where the negative coefficients

also become more pronounced during and after the crisis. These patterns are broadly

consistent with the results for long-term borrowing growth.

However, when the benchmark category is set to firms with managers aged 59 or

younger and a successor in 2005 or 2015, the estimated coefficients for all groups become

positive in 2008 and after 2019, corresponding to the crisis periods, as shown in Figure

14. In particular, the coefficients for firms lacking a successor are positive. This pattern

suggests that bank lending to these firms increases during crisis periods despite concerns

about their going-concern status. The magnitude of the coefficients is larger during the

COVID-19 crisis, indicating that lending activity toward firms with older managers and no

successors appears to increase more strongly during this period. Figure 14 further shows

that similar patterns emerge when long-term borrowing growth is used as the dependent

variable.
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Although the level of bank borrowing growth for firms with older managers and no

successors remains lower than that of other firms during crisis periods, their growth rates

appear relatively high compared with those of going-concern firms in pre-crisis periods.

These patterns are consistent with the possibility that credit continues to be allocated

to firms with older managers and no successors during crisis periods, even though such

firms may face weaker long-term prospects. This pattern may reflect potentially inefficient

credit allocation.

Figure 16 presents the estimation results for interest payments. Figure 16-1 shows

that firms with managers aged 70 or older and without a successor exhibit lower interest

payments after 2010 during the GFC period. Figure 16-2 indicates a similar pattern

after 2023 during the COVID-19 crisis. These findings indicate that firms led by older

managers without successors tend to exhibit lower interest payments despite higher default

probabilities. This pattern is consistent with the possibility that credit allocation becomes

less efficient following crisis periods.

Finally, Figures 17 and 18 present the estimation results for trade credit. Figure 17

reports the results for the trade payables ratio, revealing clear patterns during both the

GFC and COVID-19 periods. Figure 18 presents the results for trade payables growth,

with Figure 17-1 corresponding to the GFC and Figure 17-2 to the COVID-19 crisis. The

estimated coefficients become lower after 2010 or 2020 for firms with managers aged 60 or

older who lack a successor. These results suggest that suppliers tend to extend less trade

credit to these firms, possibly reflecting higher perceived credit risk.

6 Robustness Checks

6.1 Propensity Score Matching

In the previous section, we show that firms managed by elderly managers without des-

ignated successors are more likely to default and exit, particularly during crisis periods.
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We also find that these firms exhibit lower performance than other firms. However, these

results may reflect differences in firms’ business and financial conditions rather than the

causal effects of managerial characteristics. In particular, it is plausible that managers

become elderly and lack successors because their firms are already low-performing or

financially distressed.

To mitigate this concern, we implement propensity score matching to balance observ-

able business and financial characteristics between firms with elderly managers without

successors and comparable firms without elderly managers.

To estimate the effects of having an elderly manager without a designated successor,

we define treatment and control groups. The treatment group consists of firms with an

elderly manager and without a successor in year t. The control group consists of firms

managed by a nonelderly manager (aged 59 or younger). The propensity score is defined

as the probability that a firm is managed by an elderly manager without a successor,

conditional on observed firm characteristics.

To compute the propensity score, Pr(Zi,t), we estimate the probability that a firm is

managed by an elderly manager without a successor using a probit model:

Pr(Zi,t) ≡ Pr(Treatment = 1 | Zi,t) = Φ(Xi,tρ), (3)

where Zi,t includes firm size, firm age, cash flow, leverage, asset tangibility, sales growth,

cash holdings, current assets, industry fixed effects, and regional fixed effects in year t.

Φ(·) denotes the cumulative distribution function of the standard normal distribution. To

account for year fixed effects, Equation (3) is estimated separately for each year.

The estimated propensity score, Pr(Zi,t), for each observation is obtained using the

estimated coefficients from Equation (3). Based on these scores, observations in the

treatment and control groups are matched using five-nearest-neighbor matching. This

matching procedure allows us to compare firms that are similar in terms of observable

business and financial characteristics, such as size, age, cash flow, leverage, asset tangi-
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bility, sales growth, cash holdings, and current assets. We use default, exit, ROA, sales

growth, the total borrowing ratio, and total borrowing growth in year t+1 as outcome

variables. To control for firm fixed effects, we use the first differences of ROA and the

total borrowing ratio between years t and t+1.

The estimation results from propensity score matching are reported in Tables 5 and

6. In both tables, Panel A presents the estimation results for the GFC, while Panel B

presents those for the COVID-19 crisis.

In Table 5, the treatment group is defined as firms whose managers are aged 60 or older

and have no designated successor. Panel A shows that the treatment effects on default,

exit, and the total borrowing ratio increase, while those on ROA and sales growth decrease

during and after the GFC in 2008. Similarly, Panel B indicates that the treatment effects

on default and the total borrowing ratio increase, whereas those on ROA and sales growth

decrease during and after the COVID-19 crisis in 2020. However, statistically significant

effects are not observed for exit in Panel B.

In Table 6, the treatment group is defined as firms whose managers are aged 70 or

older and have no designated successor. The estimation results are broadly similar to

those reported in Table 5, showing that the probabilities of default and exit and the

total borrowing ratio increase, while ROA and sales growth decrease around and after the

crises.

Overall, these results are consistent with those obtained from the baseline regression

analyses. These findings suggest that the baseline results are not driven by observable

differences in firm characteristics between treated and control firms.

6.2 Endogenous Treatment Effects Model

As a robustness check, we first implement propensity score matching to mitigate differ-

ences in observed characteristics between firms with and without elderly managers who

lack designated successors. However, propensity score matching does not address endo-
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geneity arising from unobserved heterogeneity. Therefore, we estimate an endogenous

treatment effects model, in which the presence of an elderly manager without a successor

is treated as an endogenous binary treatment. Specifically, we model the probability that

a firm is managed by an elderly manager without a successor using a latent index equation

and allow the unobservables in the treatment and outcome equations to be correlated.

We estimate the following equation to control endogeneity.

yi,t+1 = β1Treatmenti,t + β2Xi,t + µi + νi + ζt + ηi,t, (4)

Treatmenti,t =


1 if γZi,t + µi + νi + ζt + υi,t > 0

0 otherwise

(5)

where Xi,t are set of variables (size, age, cash flow, leverage, tangibility, sales growth,

cash holdings, and current assets in year t); Zi,t are set of variables (size, age, leverage,

tangibility, sales growth, cash holdings, current assets, and employment size dummies in

year t); µi is industry fixed effects; νi is regional fixed effects; ζt is year fixed effects; and

ηi,t and υi,t are the error term for firm i in year t, with year t ranging from 2005–2009,

2010–2014, 2015–2019, or 2020–2024. We define Treatmenti,t as an indicator equal to 1

if managers are in their 70s or older and do not have a designated successor. We employ

a default dummy, an exit dummy, return on assets (ROA) in year t+1, sales growth from

year t to t+1, total borrowing ratio in year t+1, and total borrowing growth from year t

to t+1 for a dependent variable yi,t.

We use employment size dummies as excluded variables in Equation 4. Larger firms

are more likely to have a broader internal pool of potential successors, making it easier for

current managers to identify successors within the firm. In contrast, in very small firms

(e.g., those with five or fewer employees), managers may face greater difficulty finding

successors. Because our database primarily consists of small businesses, it is generally

not feasible to identify successors from outside the firm. Therefore, employment size is
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expected to be negatively associated with the likelihood of being managed by an elderly

manager without a successor.

At the same time, conditional on firm characteristics, particularly firm size measured

by total assets, which captures the scale of business operations, employment size is un-

likely to directly affect firm outcomes, except through its influence on succession prospects.

This is because it primarily reflects internal organizational capacity rather than underlying

profitability or growth opportunities. We define three dummy variables based on employ-

ment size: (1) 6 to 20 employees; (2) 21 to 100 employees; and (3) 101 or more employees.

The omitted (benchmark) category consists of firms with five or fewer employees.

Table 7 reports the estimation results of Equations (4) and (5), where the dependent

variable is the default dummy. Columns (5) to (8) present the estimation results for the

treatment equation, Equation (5). The results are reported separately for four subperiods:

2005-2009, 2010-2014, 2015-2019, and 2020-2024.

Across all columns, the estimated coefficients on age and leverage are positive, whereas

those on firm size and sales growth are negative. In addition, the coefficients on the

employment size dummies for 6 to 20 employees and 21 to 100 employees are negative,

as expected. These results indicate that firms with higher leverage, lower sales growth,

and smaller size are more likely to be classified as treated. In other words, financially

distressed and lower-performing firms are more likely to be managed by elderly managers

without successors.

Columns (1) to (4) report the estimation results for the outcome equation. The esti-

mated coefficients on the treatment variable are positive, suggesting that firms managed

by elderly managers without successors are more likely to default.

Table 8 reports the estimation results for exit, return on assets (ROA), sales growth,

total borrowing ratio, and borrowing growth. The estimated coefficients on the treatment

variable for the exit dummy and the total borrowing ratio are positive across all periods,

which is consistent with the results from the baseline fixed effects model.
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In addition, the estimated coefficients on ROA are negative in most specifications,

except for column (4), suggesting that firms managed by elderly managers without suc-

cessors tend to exhibit lower profitability. However, the estimated coefficients on sales

growth and borrowing growth are positive, which is not consistent with the results from

the baseline fixed effects model.

7 Conclusion

This paper examines how credit allocation to SMEs in Japan is affected by managerial age

and the presence or absence of a successor, particularly during economic crises such as the

GFC and the COVID-19 pandemic. We focus on whether firms led by elderly managers

without designated successors are treated as going concerns by financial institutions, and

whether credit is efficiently allocated to such firms.

Our findings show that firms managed by elderly individuals without successors face

higher default and exit probabilities and exhibit significantly weaker performance in terms

of profitability, sales growth, and asset growth. These patterns are more pronounced

during crisis periods, suggesting that such firms become even less viable as going concerns

in times of economic distress.

Despite their poor performance and higher risk, these firms receive increased bank

credit during and after crises, particularly in the form of long-term loans. This trend

is especially pronounced during the COVID-19 crisis, coinciding with the introduction

of large-scale public financial support programs. While borrowing growth among these

firms is relatively low compared with others, it increases during crisis periods, indicating

potential credit misallocation.

These results suggest that banks, possibly incentivized by public guarantees or crisis-

related policy measures, continue to extend loans to firms with limited future viability.

This raises concerns about the efficiency of credit allocation in aging economies.

Our estimation results have important policy implications. During crisis periods, gov-
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ernments often implement large-scale public financial support measures, such as credit

guarantee schemes and lending programs by government-affiliated financial institutions.

These policies can mitigate liquidity constraints and prevent the exit of firms with poten-

tially profitable opportunities, thereby enhancing the provision of liquidity insurance by

financial institutions.

However, such policies may also extend credit to firms without viable growth prospects,

including those led by aging managers without identified successors. To mitigate poten-

tial credit misallocation, partial credit guarantee schemes may be preferable, as they

preserve banks’ incentives to screen borrowers and allocate credit to firms with stronger

prospects. In addition, incorporating criteria related to managerial age and the pres-

ence of a designated successor into loan application requirements may further improve

targeting efficiency.

Given that many other developed economies are expected to face similar demographic

challenges in the coming decades, the Japanese case offers valuable insights into the poten-

tial implications of aging for SME finance and credit allocation. Our findings underscore

the importance of designing credit policies that balance short-term financial support with

long-term economic efficiency, particularly in the context of aging populations.

Our paper has several limitations. First, although we estimate an endogenous treat-

ment effects model, concerns regarding causality remain. Future research should iden-

tify the effects of aging managers and the absence of successors by exploiting exogenous

events. Second, although we derive policy implications for public financial support to

small businesses during crisis periods, our analysis is based on total borrowing and does

not distinguish between credit-guaranteed loans and loans provided by GFIs. Due to data

limitations, we are unable to separately examine these loan types, and such analysis is left

for future research. Third, our data only provide categorical information on managerial

age, which prevents us from estimating the marginal effects of age. These limitations

remain important avenues for future research.
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Figure 1: Percentage of Firms by Manager Age Group, by Year
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This figure shows the distribution of managers’ ages in small businesses from 2002 to 2025.
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Figure 2: Percentage of Firms by Manager Age Group and Presence of Successor, by Year
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This figure shows the distribution of managers’ ages and the presence of successors in small businesses
from 2002 to 2025.

Figure 3: Percentage of Firms by Manager Age Group and Presence of Successor, by Year
(Elderly Managers Only)
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This figure shows the distribution of managers’ ages and the presence of successors in small businesses
from 2002 to 2025. The sample includes only firms whose managers are in their 60s or older.
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Table 2: Estimation Results for the Effects of Manager Age on Firm Default and Exit

(1) (2)
Default Exit
(t+1) (t+1)

Manager age: 60s 0.0001 0.0063***
(0.0001) (0.0006)

Manager age: 70- 0.0001 0.0143***
(0.0001) (0.0009)

No successor 0.0003*** -0.0011*
(0.0001) (0.0006)

Manager age: 60s×No successor 0.0002* 0.0113***
(0.0001) (0.0009)

Manager age: 70-×No successor 0.0008*** 0.0365***
(0.0002) (0.0016)

Controls Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 4,008,264 2,953,559
R-squared 0.003 0.082
Number of firms 941,391 753,727

Marginal effects
(3) (4)

Default Exit
(t+1) (t+1)

Manager age:-59, No successor 0.0003*** -0.0011*
(0.0001) (0.0006)

Manager age:60s, Successor 0.0001 0.0063***
(0.0001) (0.0006)

Manager age:60s, No successor 0.0006*** 0.0166***
(0.0001) (0.0009)

Manager age:70-, Successor 0.0001 0.0143***
(0.0001) (0.0009)

Manager age:70-, No successor 0.0012*** 0.0498***
(0.0002) (0.0015)

Observations 4,008,264 2,953,559
R-squared 0.003 0.082
Number of firms 941,391 753,727

[This table is continued to the next page.]
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This table presents estimates from the fixed effects regressions with default dummy, ROA, sales growth
(from year t to t+1), employment growth (from year t to t+1), and asset growth (from year t to t+1)
as the dependent variables. The default dummy is a variable that takes a value of one if firms delay a
payment by more than three months, are bankrupt or virtually bankrupt borrowers, and/or are borrowers
for which credit guarantee corporations have subrogated. ROA is defined as the ratio of a firm’s operating
income and total assets in year t+1. Sales growth (as a dependent variable) is defined as the annual change
in firm sales [ln(1+sales in year t+1) – ln(1+sales in year t)]. Employment growth is defined as the annual
change in number of employees [ln(1+number of employees in year t+1) – ln(1+number of employees in
year t)]. Total asset growth is defined as the annual change in total assets [ln(total assets in year t+1)
– ln(total assets in year t)]. Size is the natural logarithm of total assets in year t. Cash flow is defined
as the ratio of a firm’s earnings before interest, taxes, depreciation, and amortization (EBITDA) to total
assets in year t. Leverage is defined as the book value of debt divided by the book value of assets in year
t. Tangibility is defined as the ratio of fixed tangible assets to total assets in year t. Cash holdings are
normalized by total assets in year t. Current assets are defined as the ratio of liquid assets minus cash
holdings to total assets in year t. Estimation results for the constant term omitted. Estimated standard
errors in parentheses. ∗, ∗∗, and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively.
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Table 3: Estimation Results for the Effects of Manager Age on Firm Performance

(1) (2) (3) (4)
ROA Sales Growth Emp. Growth Asset Growth
(t+1) (t+1) (t+1) (t+1)

Manager age: 60s 0.0007* -0.0028** 0.0016 -0.0032***
(0.0004) (0.0013) (0.0011) (0.0008)

Manager age: 70- -0.0020*** -0.0060*** -0.0000 -0.0223***
(0.0005) (0.0017) (0.0015) (0.0010)

No successor 0.0037*** 0.0057*** 0.0028*** -0.0088***
(0.0003) (0.0013) (0.0011) (0.0007)

Manager age: 60s×No successor -0.0019*** -0.0059*** -0.0047*** -0.0198***
(0.0006) (0.0020) (0.0016) (0.0010)

Manager age: 70-×No successor -0.0054*** -0.0155*** -0.0043* -0.0344***
(0.0008) (0.0027) (0.0023) (0.0015)

Cash flow 0.1391*** -0.4282*** 0.0492*** 0.0702***
(0.0014) (0.0044) (0.0020) (0.0020)

Size -0.0015*** -0.1974*** -0.0431*** -0.3932***
(0.0004) (0.0018) (0.0009) (0.0012)

Age 0.0020*** -0.1213*** -0.0194*** 0.0495***
(0.0007) (0.0029) (0.0018) (0.0015)

Leverage 0.0495*** 0.0314*** -0.0054*** -0.0409***
(0.0006) (0.0016) (0.0007) (0.0009)

Tangibility 0.0078*** 0.1499*** 0.0263*** -0.1362***
(0.0023) (0.0078) (0.0050) (0.0048)

Sales growth(t) 0.0020*** -0.1530*** 0.0030*** 0.0012***
(0.0002) (0.0012) (0.0005) (0.0005)

Cash holdings -0.0448*** 0.0375*** 0.0486*** -0.2496***
(0.0023) (0.0079) (0.0049) (0.0045)

Current assets -0.0061*** 0.2919*** 0.0219*** -0.2227***
(0.0022) (0.0080) (0.0048) (0.0045)

Firm fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 4,066,289 4,061,856 4,051,255 4,057,324
R-squared 0.050 0.084 0.003 0.179
Number of firms 949,271 947,794 949,222 948,416

[This table is continued to the next page.]
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Marginal effects
(5) (6) (7) (8)

ROA Sales Growth Emp. Growth Asset Growth
(t+1) (t+1) (t+1) (t+1)

Manager age:-59, No successor 0.0037*** 0.0057*** 0.0028*** -0.0088***
(0.0003) (0.0013) (0.0011) (0.0007)

Manager age:60s, Successor 0.0007* -0.0028** 0.0016 -0.0032***
(0.0004) (0.0013) (0.0011) (0.0008)

Manager age:60s, No successor 0.0025*** -0.0029* -0.0003 -0.0318***
(0.0005) (0.0018) (0.0014) (0.0009)

Manager age:70-, Successor -0.0020*** -0.0060*** -0.0000 -0.0223***
(0.0005) (0.0017) (0.0015) (0.0010)

Manager age:70-, No successor -0.0037*** -0.0158*** -0.0015 -0.0654***
(0.0008) (0.0025) (0.0021) (0.0014)

Observations 4,066,289 4,061,856 4,051,255 4,057,324
R-squared 0.050 0.084 0.003 0.179
Number of firms 949,271 947,794 949,222 948,416

This table presents estimates from the fixed effects regressions with default dummy, ROA, sales growth
(from year t to t+1), employment growth (from year t to t+1), and asset growth (from year t to t+1) as
the dependent variables. Default dummy is a variable that has a value of one if firms delay a payment by
more than three months, are bankrupt or virtually bankrupt borrowers, and/or are borrowers for which
credit guarantee corporations have subrogated. ROA is defined as the ratio of a firm’s operating income
and total assets in year t+1. Sales growth (as a dependent variable) is defined as the annual change in
firm sales [ln(1+sales in year t+1) – ln(1+sales in year t)]. Employment growth is defined as the annual
change in number of employees [ln(1+number of employees in year t+1) – ln(1+number of employees in
year t)]. Total asset growth is defined as the annual change in total assets [ln(total assets in year t+1)
– ln(total assets in year t)]. Size is the natural logarithm of total assets in year t. Cash flow is defined
as the ratio of a firm’s earnings before interest, taxes, depreciation, and amortization (EBITDA) to total
assets in year t. Leverage is defined as the book value of debt divided by the book value of assets in year
t. Tangibility is defined as the ratio of fixed tangible assets to total assets in year t. Cash holdings are
normalized by total assets in year t. Current assets are defined as the ratio of liquid assets minus cash
holdings to total assets in year t. Estimation results for the constant term omitted. Estimated standard
errors in parentheses. ∗, ∗∗, and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively.
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Table 4: Estimation Results for the Effects of Manager Age on Financial Activities

(1) (2) (3) (4) (5) (6) (7)
Total Long-term Total Long-term Interest Trade Trade

Borrowings Borrowings Borrowings Borrowings Payments Payables Payables
Ratio Ratio Growth Growth Ratio Growth

Manager age: 60s 0.0035*** 0.0006 -0.0031*** -0.0027*** 0.0001*** -0.0003 -0.0004**
(0.0010) (0.0010) (0.0006) (0.0005) (0.0000) (0.0002) (0.0002)

Manager age: 70- 0.0047*** -0.0056*** -0.0148*** -0.0117*** -0.0002*** -0.0008** -0.0020***
(0.0014) (0.0014) (0.0008) (0.0007) (0.0000) (0.0003) (0.0003)

No successor -0.0044*** -0.0029*** -0.0093*** -0.0076*** -0.0000 0.0008*** -0.0006***
(0.0008) (0.0008) (0.0006) (0.0005) (0.0000) (0.0002) (0.0002)

Manager age: 60s 0.0104*** 0.0053*** -0.0136*** -0.0122*** 0.0002*** -0.0003 -0.0013***
×No successor (0.0015) (0.0014) (0.0008) (0.0008) (0.0000) (0.0003) (0.0003)
Manager age: 70- 0.0256*** 0.0097*** -0.0223*** -0.0195*** 0.0002*** -0.0010** -0.0026***
×No successor (0.0024) (0.0022) (0.0012) (0.0011) (0.0000) (0.0004) (0.0004)
Cash flow -0.2153*** -0.1635*** -0.0047*** 0.0257*** 0.0021*** -0.0092*** 0.0002

(0.0037) (0.0030) (0.0018) (0.0016) (0.0000) (0.0004) (0.0006)
Size 0.0043*** 0.0083*** -0.2387*** -0.1791*** 0.0015*** -0.0119*** -0.0438***

(0.0010) (0.0009) (0.0009) (0.0007) (0.0000) (0.0002) (0.0002)
Age 0.0366*** 0.0301*** 0.0164*** 0.0080*** 0.0006*** 0.0022*** 0.0073***

(0.0017) (0.0016) (0.0012) (0.0011) (0.0000) (0.0004) (0.0004)
Leverage 0.5646*** 0.3610*** -0.0881*** -0.0672*** 0.0005*** 0.0118*** -0.0087***

(0.0025) (0.0022) (0.0008) (0.0007) (0.0000) (0.0002) (0.0003)
Tangibility 0.0854*** 0.1128*** -0.1192*** -0.0944*** -0.0005*** -0.0052*** 0.0093***

(0.0064) (0.0059) (0.0038) (0.0034) (0.0001) (0.0011) (0.0011)
Sales growth -0.0040*** -0.0053*** 0.0183*** 0.0150*** -0.0002*** 0.0033*** -0.0109***

(0.0006) (0.0004) (0.0004) (0.0003) (0.0000) (0.0001) (0.0002)
Cash holdings 0.1104*** 0.1098*** -0.1555*** -0.1357*** -0.0038*** 0.0090*** -0.0331***

(0.0063) (0.0056) (0.0036) (0.0033) (0.0001) (0.0011) (0.0011)
Current assets 0.0463*** 0.0390*** -0.0642*** -0.0018 0.0008*** 0.0433*** -0.1018***

(0.0063) (0.0057) (0.0036) (0.0032) (0.0001) (0.0011) (0.0011)
Firm fixed effects Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
Observations 4,083,055 4,075,590 4,057,908 4,055,453 3,997,132 4,060,888 4,062,725
R-squared 0.361 0.252 0.123 0.111 0.131 0.048 0.042
Number of firms 952,793 951,789 948,779 948,501 940,085 949,594 950,111

[This table is continued to the next page.]
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(8) (9) (10) (11) (12) (13) (14)
Total Long-term Total Long-term Interest Trade Trade

Borrowings Borrowings Borrowings Borrowings Payments Payables Payables
Ratio Ratio Growth Growth Ratio Growth

Manager age:-59, -0.0044*** -0.0029*** -0.0093*** -0.0076*** -0.0000 0.0008*** -0.0006***
No successor (0.0008) (0.0008) (0.0006) (0.0005) (0.0000) (0.0002) (0.0002)

Manager age:60s, 0.0035*** 0.0006 -0.0031*** -0.0027*** 0.0001*** -0.0003 -0.0004**
Successor (0.0010) (0.0010) (0.0006) (0.0005) (0.0000) (0.0002) (0.0002)

Manager age:60s, 0.0096*** 0.0030** -0.0260*** -0.0226*** 0.0003*** 0.0003 -0.0024***
No successor (0.0014) (0.0013) (0.0008) (0.0007) (0.0000) (0.0003) (0.0003)

Manager age:70-, 0.0047*** -0.0056*** -0.0148*** -0.0117*** -0.0002*** -0.0008** -0.0020***
Successor (0.0014) (0.0014) (0.0008) (0.0007) (0.0000) (0.0003) (0.0003)

Manager age:70-, 0.0260*** 0.0013 -0.0465*** -0.0389*** -0.0000 -0.0009** -0.0052***
No successor (0.0023) (0.0022) (0.0011) (0.0010) (0.0000) (0.0004) (0.0004)

Observations 4,083,055 4,075,590 4,057,908 4,055,453 3,997,132 4,060,888 4,062,725
R-squared 0.361 0.252 0.123 0.111 0.131 0.048 0.042
Number of firms 952,793 951,789 948,779 948,501 940,085 949,594 950,111

This table presents estimates from the fixed effects regressions with default dummy, ROA, sales growth
(from year t to t+1), employment growth (from year t to t+1), and asset growth (from year t to t+1) as
the dependent variables. Default dummy is a variable that has a value of one if firms delay a payment by
more than three months, are bankrupt or virtually bankrupt borrowers, and/or are borrowers for which
credit guarantee corporations have subrogated. ROA is defined as the ratio of a firm’s operating income
and total assets in year t+1. Sales growth (as a dependent variable) is defined as the annual change in
firm sales [ln(1+sales in year t+1) – ln(1+sales in year t)]. Employment growth is defined as the annual
change in number of employees [ln(1+number of employees in year t+1) – ln(1+number of employees in
year t)]. Total asset growth is defined as the annual change in total assets [ln(total assets in year t+1)
– ln(total assets in year t)]. Size is the natural logarithm of total assets in year t. Cash flow is defined
as the ratio of a firm’s earnings before interest, taxes, depreciation, and amortization (EBITDA) to total
assets in year t. Leverage is defined as the book value of debt divided by the book value of assets in year
t. Tangibility is defined as the ratio of fixed tangible assets to total assets in year t. Cash holdings are
normalized by total assets in year t. Current assets are defined as the ratio of liquid assets minus cash
holdings to total assets in year t. Estimation results for the constant term omitted. Estimated standard
errors in parentheses. ∗, ∗∗, and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively.
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Figure 4: Estimated Coefficients of Manager Age and Successor Dummies on the Proba-
bility of Default, by Year

Figure 4-1: GFC
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Figure 4-2: COVID-19
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on the probability of defaults for each year.
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Figure 5: Estimated Coefficients of Manager Age and Successor Dummies on the Proba-
bility of Exit, by Year

Figure 5-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on the probability of exit for each year.

Figure 6: Estimated Coefficients of Manager Age and Successor Dummies on ROA, by
Year

Figure 6-1: GFC
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Figure 6-2: COVID-19
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on ROA for each year.
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Figure 7: Estimated Coefficients of Manager Age and Successor Dummies on Sales
Growth, by Year

Figure 7-1: GFC
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Figure 7-2: COVID-19
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on sales growth for each year.

Figure 8: Estimated Coefficients of Manager Age and Successor Dummies on Employment
Growth, by Year

Figure 8-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on employment growth for each year.
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Figure 9: Estimated Coefficients of Manager Age and Successor Dummies on Total Assets
Growth, by Year

Figure 9-1: GFC
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Figure 9-2: COVID-19
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on total assets growth for each year.
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Figure 10: Estimated Coefficients of Manager Age and Successor Dummies on Total
Borrowings Ratio, by Year

Figure 10-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on total borrowings ratio for each year.

Figure 11: Estimated Coefficients of Manager Age and Successor Dummies on Long-term
Borrowings Ratio, by Year

Figure 11-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on long-term borrowings ratio for each year.
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Figure 12: Estimated Coefficients of Manager Age and Successor Dummies on Total
Borrowings Growth, by Year

Figure 12-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on total borrowings growth for each year.

Figure 13: Estimated Coefficients of Manager Age and Successor Dummies on Long-term
Borrowings Growth, by Year

Figure 13-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on long-term borrowings growth for each year.
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Figure 14: Estimated Coefficients of Manager Age and Successor Dummies on Total
Borrowings Growth (Level), by Year

Figure 14-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on total borrowings growth for each year.

Figure 15: Estimated Coefficients of Manager Age and Successor Dummies on Long-term
Borrowings Growth (Level), by Year

Figure 15-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on long-term borrowings growth for each year.
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Figure 16: Estimated Coefficients of Manager Age and Successor Dummies on Interest
Payments, by Year

Figure 16-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on interest payments for each year.

Figure 17: Estimated Coefficients of Manager Age and Successor Dummies on Trade
Payables Ratio, by Year

Figure 17-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on trade payables ratio for each year.
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Figure 18: Estimated Coefficients of Manager Age and Successor Dummies on Trade
Payables Growth, by Year

Figure 18-1: GFC
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Note: These figures show the estimated marginal effects of manager age and successor
dummies on trade payables growth for each year.
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Table 7: Estimation Results of Endogenous Treatment Effects Model

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

Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment 0.07152*** 0.07821*** 0.06558*** 0.06292***

(0.00028) (0.00029) (0.00020) (0.00018)

(5) (6) (7) (8)
Treatment Treatment Treatment Treatment

Size -0.01172*** -0.01903*** -0.03864*** -0.06240***
(0.00277) (0.00267) (0.00213) (0.00203)

Age 0.29095*** 0.26232*** 0.27849*** 0.29421***
(0.00507) (0.00477) (0.00361) (0.00330)

Leverage 0.03787*** 0.02557*** 0.02012*** 0.02225***
(0.00296) (0.00242) (0.00194) (0.00199)

Tangibility 0.00610 0.03821** 0.00930 -0.02072
(0.02055) (0.01880) (0.01489) (0.01468)

Sales growth -0.01564*** -0.01765*** -0.02754*** -0.03297***
(0.00450) (0.00413) (0.00322) (0.00316)

Cash holdings 0.00927 0.02787 -0.02768 -0.11885***
(0.02557) (0.02306) (0.01767) (0.01621)

Current assets 0.02364 0.06068*** 0.09698*** 0.08187***
(0.02126) (0.01967) (0.01556) (0.01533)

6-20 Employees -0.02124*** -0.05748*** -0.04009*** -0.03573***
(0.00623) (0.00605) (0.00482) (0.00464)

21-100 Employees -0.03532*** -0.07157*** -0.03813*** -0.01026
(0.01039) (0.01009) (0.00799) (0.00735)

101 or more Employees -0.05165** -0.05329** -0.01556 0.02392
(0.02614) (0.02482) (0.02209) (0.01928)

athrho -0.91730*** -0.92874*** -0.91144*** -0.92478***
(0.00296) (0.00283) (0.00226) (0.00219)

lnsigma -3.00834*** -2.91478*** -3.04694*** -3.06600***
(0.00078) (0.00078) (0.00069) (0.00071)

Observations 884,576 871,640 1,143,079 1,108,969

This table presents estimates from the endogenous treatment effects model with default dummy as the
dependent variables. The default dummy is a variable that takes a value of one if firms delay a payment
by more than three months, are bankrupt or virtually bankrupt borrowers, and/or are borrowers for
which credit guarantee corporations have subrogated. The definitions of other control variables are the
same as in the footnote of Table 3 and 4. Estimated standard errors in parentheses. ∗, ∗∗, and ∗∗∗ denote
significance at the 10%, 5%, and 1% levels, respectively.
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Table 8: Estimation Results of Endogenous Treatment Effects Model

Panel A: Exit (1) (2) (3) (4)
Dependent variable Exit
Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment 0.05443*** 0.39026*** 0.38540*** 0.48901***

(0.00619) (0.00161) (0.00148) (0.00143)
athrho 0.00421 -0.88480*** -0.87039*** -1.03901***

(0.01085) (0.00399) (0.00369) (0.00310)
lnsigma -1.49379*** -1.49795*** -1.46491*** -1.22820***

(0.00120) (0.00097) (0.00101) (0.00087)
Observations 347,253 585,452 561,444 746,055

Panel B: ROA (1) (2) (3) (4)
Dependent variable ROA
Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment -0.27541*** -0.24899*** -0.24417*** 0.01461***

(0.00113) (0.00123) (0.00100) (0.00299)
athrho 0.92688*** 0.79998*** 0.78960*** -0.03431***

(0.00375) (0.00405) (0.00330) (0.00758)
lnsigma -1.74328*** -1.77865*** -1.73996*** -1.72169***

(0.00079) (0.00081) (0.00072) (0.00067)
Observations 884,576 871,640 1,143,079 1,108,969

Panel C: Sales growth (1) (2) (3) (4)
Dependent variable Sales growth
Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment 0.92604*** 0.93922*** 0.90406*** 0.83155***

(0.00523) (0.00473) (0.00377) (0.00347)
athrho -0.76161*** -0.79553*** -0.78616*** -0.78315***

(0.00412) (0.00379) (0.00310) (0.00306)
lnsigma -0.41594*** -0.40031*** -0.38896*** -0.43226***

(0.00080) (0.00080) (0.00071) (0.00073)
Observations 887,120 880,586 1,162,273 1,131,877

[This table is continued to the next page.]
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Panel D: Total Borrowing Ratio (1) (2) (3) (4)
Dependent variable Panel C: Total borrowing ratio
Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment 0.01423** 0.02409*** 0.02697*** 0.01628***

(0.00605) (0.00591) (0.00421) (0.00377)
athrho 0.00095 -0.00285 -0.00344 -0.00034

(0.00523) (0.00459) (0.00344) (0.00321)
lnsigma -0.83243*** -0.72989*** -0.75368*** -0.77467***

(0.00075) (0.00075) (0.00065) (0.00066)
Observations 892,096 884,785 1,168,748 1,137,426

Panel E: Total borrowing growth (1) (2) (3) (4)
Dependent variable Total borrowing growth
Year 2005-2009 2010-2014 2015-2019 2020-2024
Treatment 0.41947*** 0.38832*** 0.48263*** 0.45564***

(0.00190) (0.00230) (0.00139) (0.00135)
athrho -1.10561*** -1.02150*** -1.21509*** -1.19581***

(0.01288) (0.01494) (0.00991) (0.00992)
lnsigma -1.34346*** -1.38620*** -1.13831*** -1.17110***

(0.00249) (0.00278) (0.00191) (0.00200)
Observations 887,852 879,308 1,160,025 1,130,723

This table presents estimates from the fixed effects regressions with default dummy, ROA, sales growth
(from year t to t+1), employment growth (from year t to t+1), and asset growth (from year t to t+1)
as the dependent variables. This table presents estimates from the endogenous treatment effects model
with exit dummy, ROA, sales growth (from year t to t+1), total borrowing ratio, and total borrowing
growth as the dependent variables. The definitions of variables are same in the footnote of Tables 3 and
4. Estimated standard errors in parentheses. ∗, ∗∗, and ∗∗∗ denote significance at the 10%, 5%, and 1%
levels, respectively.
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