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Abstract 

This paper studies how population aging shapes firm dynamics and macroeconomic outcomes through 

business succession. Using large-scale Japanese firm-level panel data, we document systematic age 

transition patterns in successions, an inverted U-shape in performance with respect to managerial age, 

and the causal effects of succession on firm outcomes. Building on these facts, we develop a general 

equilibrium model with heterogeneous firms and life-cycle managerial ability. The model shows that 

declining population growth reduces succession but raises average managerial ability and strengthens 

firm selection. Quantitative analysis suggests that despite lower aggregate output, per capita output 

increases under demographic decline. 
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1 Introduction

Top managers in Japan are aging, with the age distribution of managers in Japanese

business enterprises shifting steadily rightward, as illustrated in Figure 1. According

to a survey on the intention of business succession presented in the left panel of Figure

2, 35.9% of managers in their 60s and 28.5% of those in their 70s report that they have

not yet decided about business succession. Such a sizable chunk of top managers who

are expected to hand over their business in the near future but remain unprepared

is likely to grow under population aging. As shown in the right panel of Figure 2,

additionally, even among managers who have decided to pass on their businesses,

24.6% in 60s and 12.9% in 70s report that they have not yet found a successor. As

such, business succession is becoming increasingly difficult under declining population

growth accompanied by population aging and stagnated fertility rate.
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Figure 1: Top Managers’ Age Distribution from 2000 to 2020

Source: Tokyo Shoko Research (TSR). We provide the detail of the TSR data in the data section.

The purpose of this paper is to theoretically examine and empirically quantify

whether and how demographic changes affect aggregate outcomes in Japan, explicitly

considering negative and positive aspects of business succession. Our empirical anal-
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Figure 2: Status of Business Succession

Note: In the right panel, firms that responded “Want to hand over” in the question shown in the
left panel are included.
Sources: Small and Medium Enterprise Agency “2023 White Paper on Small and Medium
Enterprises in Japan”; Tokyo Shoko Research “Survey on Challenges Facing SMEs”

ysis investigates how managerial age and succession events affect firm performance

in Japan. Using firm-level data covering a large number of enterprises over the past

two decades, we document three key findings. First, we show typical age-pairing pat-

terns between predecessors and successors at the time of succession, which illustrate

the demographic structure underlying succession decisions. Second, we uncover an

empirical relationship between manager age and firm outcomes: firm sales follow a

clear inverted U-shape, peaking when managers are around age 60. Third, exploit-

ing detailed succession records and applying propensity score matching to address

endogeneity, we estimate the causal effect of succession on firm outcomes. The re-

sults indicate that performance temporarily declines immediately after succession but

subsequently recovers and turns positive, suggesting that succession ultimately en-

hances firm performance. Together, these findings establish business succession as a

central element of firm dynamics in aging societies and provide new evidence on how

demographic change shapes corporate outcomes.
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While these empirical findings highlight the role of succession in firm dynamics,

they do not reveal how demographic change shapes the aggregate economy. To address

this question, we develop a general equilibrium model in which firms use a span-of-

control type production technology that specially uses managerial ability as an input

(Lucas (1978); Bloom et al. (2013)). Firms are heterogeneous due to differences in

firm-specific productivity and the managerial ability of top managers. Managerial

ability follows a deterministic, hump-shaped life-cycle profile, similar to Atkeson and

Kehoe (2005), leading managers to retire at some point during their tenure. Precisely,

in each period, incumbent managers decide whether to continue operating the firm,

search for a successor—incurring a cost—or close the business without succession. If a

manager chooses to search, they are randomly matched with a worker who possesses

a certain level of managerial ability while firm-specific productivity is unchanged

through succession. A succession takes place if the firm value under the potential

successor exceeds that under the incumbent. We embed this firm dynamics with

occupational choice to a general equilibrium environment facing a constant population

growth rate. We define the steady state equilibrium in per capita terms and examine

the equilibrium corresponding to a specific population growth rate so that we can

understand how demographic changes affect aggregate outcomes.

The model reveals that lower population growth exerts both negative and positive

effects on aggregate productivity and per capita output. On the negative side, slower

population growth reduces the pool of potential successors (i.e., current workers),

while increasing the number of managers seeking succession. This imbalance lowers

the probability of successful succession and, in turn, weakens the incentive to search,

leading to more closures without succession. Consequently, fewer opportunities arise

for managerial turnover that could otherwise allow firms to continue operating. On

the positive side, lower population growth results in the larger proportion of aged

(i.e., experienced) managers, whose ability is typically higher than younger coun-

terparts up to some extent in their tenure, thereby raising the average managerial
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ability in the economy. Moreover, the difficulty of succession under population ag-

ing works as a selection mechanism among firms: high-productivity firms are able to

secure successors, while closures without succession occur disproportionately among

low-productivity firms. Additionally, labor scarcity pushes up wages, inducing exit

among low-productivity firms and managers from the market. The relative sizes of

those mechanisms determine how demographic changes affect macro variables through

succession.

In the quantitative analysis with the calibrated model, we simulate the responses

of various endogenously determined variables against the change in population growth

rates. As natural consequences of lower population growth rates, the model predicts

higher closure rates and lower succession rates. Nonetheless, aggregate productivity

and per capita output increase under lower population growth rates. This result is

due to firm selection and the improvement of managerial ability. The quantitative

examination of our model suggests that the lower population growth rates could lead

to higher per-capita output in Japan, despite a reduction in aggregate output.

Related Literature While our analysis focuses on Japan, the lessons extend to

other advanced economies that are also experiencing declining population growth,

as documented by Bloom et al. (2024). The consequences of declining population

growth have been intensively examined from the viewpoints of shrinking labor supply

(e.g., Ferrero (2010); Backus et al. (2014); Sasaki and Hoshida (2017)). Such a

decrease in labor supply negatively affects a country’s aggregate economy through

a direct effect originating from the tightened resource constraint. Recent studies

have further highlighted indirect effects of lower population growth on firm dynamics

through, for example, smaller capital accumulation (Cooley et al. (2024)) as well as

lower entrepreneurship and innovative activities (Engbom (2019); Peters and Walsh

(2021); Hopenhayn et al. (2022); Jones (2022); Karahan et al. (2024); Inokuma and

Sanchez (2024); Hoshi et al. (2025)). Engbom (2019) explores the effects of population
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aging on firm entry in the context of a search model similar in structure to ours, but

with a key distinction: in his setting, workers search for better jobs, whereas in our

model, incumbent managers search for suitable successors. However, to the best of

our knowledge, no existing study analyzes population aging from the perspective of

firm dynamics with business succession.

A related strand of the literature discusses misallocation of resources, including

tangible assets (Hsieh and Klenow (2009)) and intangible assets (Andrews and de Ser-

res (2012); Caggese and Perez-Orive (2022); Crouzet and Eberly (2023)). Misalloca-

tion may occur during managerial transitions. Top managers’ managerial resources

may not be efficiently allocated across firms due to frictions such as search and match-

ing. These inefficiencies are particularly salient in the context of succession and may

be further exacerbated by population decline. Carillo et al. (2019) examine succes-

sions in family and non-family firms during economic development although their

model assumes a constant population size. Apart from the context of succession,

Akcigit et al. (2021) study the macroeconomic implications of the limited delegation

of managerial activities to outside managers. Their model highlights inefficiencies

from delegation, while in our framework search costs play a similar role but can also

generate positive selection effects.

On the empirical side, numerous studies have employed granular datasets to un-

cover the importance of top managers in firm performance, especially around periods

of leadership transition (Johnson et al. (1985); Bertrand and Schoar (2003); Benned-

sen et al. (2007); Kaplan et al. (2012); Bandiera et al. (2020); Dessein and Prat

(2022)). Although the importance of top managers and their succession has been

widely examined from a microeconomic perspective, the aggregate consequences of

top manager turnover, especially as they relate to demographic trends, have received

relatively little attention.

A substantial body of research has examined business successions among family-

owned firms (e.g., Bertrand and Schoar (2003)). This literature frequently exam-
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ines whether business successions within families enhance firm performance, often

documenting negative effects (e.g., Burkart et al. (2003); Perez-Gonzalez (2006);

Bennedsen et al. (2007); Caselli and Gennaioli (2013)). For example, Mehrotra et

al. (2013) find that Japanese family firms perform well on average, especially those

led by non-consanguineous heirs. Several empirical studies have also explored suc-

cession dynamics in Japan’s aging society, including Saito (2008), Tsuruta (2020);

Tsuruta (2021), Kodama et al. (2021), and Wongkaew and Saito (2023). Distinct

from these studies, our analysis does not distinguish between family and non-family

firms, and thus cannot speak directly to issues such as the shortage of intra-family

successors. Nonetheless, as Mehrotra et al. (2013) highlight, business successions to

non-consanguineous heirs were prevalent even during the post-war period of positive

population growth in Japan. The difficulty in finding successors under demographic

decline applies to both family and non-family firms, suggesting that our modeling

approach remains broadly relevant.

The remainder of the paper is organized as follows. Section 2 presents the empir-

ical analysis on business succession in the Japanese economy. Section 3 develops the

model linking succession to the aggregate economy. Section 4 presents quantitative

results. Section 5 concludes.

2 Empirical Investigations

In this section, we examine firm dynamics surrounding business succession using firm-

level data covering a large number of Japanese firms over the past two decades. We

provide some stylized facts on business successions such as age-transition patterns

at successions, the effect of succession events on firm performance, and the role of

managerial age in firm outcomes. These findings demonstrate that succession is a

systematic factor in firm dynamics and motivate the theoretical framework developed
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in the next section.

2.1 Data

We use firm-level panel data provided by Tokyo Shoko Research (TSR), one of the

largest credit rating agencies in Japan. TSR is a counterpart to the Dun & Bradstreet

in the United States that is the world largest credit rating agency and the provider

of business enterprise data. The TSR dataset includes information on firm sales

from 2001 to 2019, with approximately 0.8 to 0.9 million firm observations per year.

According to the Economic Census of 2016, the total number of firms in Japan is 3.9

million; thus, the TSR data cover more than 20% of all firms in Japan. Regarding the

representativeness of the TSR data in terms of sales and the number of employees,

Ito and Miyakawa (forthcoming), for example, document that, for the year of 2016,

74% of all sales and 45% of all employees in Japan are covered by the TSR data.1

A key advantage of this dataset is its inclusion of both listed and unlisted firms,

which is essential for studying business succession, as more than 99.9% of operating

firms in Japan are private. Succession in these firms represents a critical economic

event (e.g., Carillo et al. (2019)). We take advantage of the access to the dataset, that

has been intensively used in academic research (e.g., Bernard et al. (2019); Carvalho

et al. (2021); Miyauchi (2024)) and covers a large share of the firms and its employees.

A further novelty of the dataset is that it contains detailed information on each firm’s

top manager, including his/her name and date of birth—key variables for analyzing

succession dynamics.

Despite such an advantage of the TSR data, one major caveat is its limited cov-

erage of very small firms. As discussed in Miyakawa et al. (2024), who compare the

TSR data with the universe of Japanese business enterprises using corporate tax fil-

ing data, the firms included in TSR are substantially larger, on average, than those

1Hong et al. (2020) show that the TSR data resemble the Census data in terms of geographic
coverage and firm size.
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not covered by TSR. Given smaller firms tend to be less productive (cf. van Ark

and Monnikhof (1996)), omitting those very small firms may bias our evaluation of

aggregate implications of population aging. In particular, very small firms are often

the first to stop looking for successors as the population ages. This suggests that

our estimates may understate the overall impact of population aging on firm dynam-

ics. Therefore, the quantitative implications of managerial resources obtained in our

empirical analysis should be regarded as conservative.

2.2 Age Transition Pattern of Predecessors and Successors

Table 1 reports the transition probabilities from predecessors to successors by age.

The most common age pairing is between predecessors in their 70s and successors in

their 40s, accounting for 12.8%, reflecting family firm successions with an age gap

about 30 years. Another common pattern is when both predecessors and successors

are in their 50s to 60s (e.g., 11.3% from 60s to 60s), which is more typical of non-family

firm successions.

Table 1: Succession Transition Matrix (Data)

Predecessor age
Successor age 20s 30s 40s 50s 60s 70s 80s 90s

20s 0.0 0.0 0.1 0.5 0.3 0.1 0.0 0.0
30s 0.0 0.5 0.5 1.8 8.7 2.1 0.2 0.0
40s 0.0 0.4 1.9 2.6 8.9 12.8 1.1 0.2
50s 0.1 0.3 1.3 6.9 11.9 6.0 3.9 0.5
60s 0.0 0.5 0.7 2.6 11.3 4.3 1.5 0.1
70s 0.0 0.1 0.6 0.5 1.0 1.4 0.5 0.0
80s 0.0 0.0 0.1 0.2 0.2 0.1 0.2 0.0
90s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Note: The values indicate transition probabilities (in percent) from predecessors (columns) to suc-
cessors (rows) by age. The total sum of all probabilities equals 100%.
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2.3 Manager Age

The transition patterns observed above suggest that the age of managers plays a

central role in succession decisions. To further explore the implications of aging for

firm performance, we next examine how manager age relates to firm outcomes.

Specifically, we estimate the following equation to describe the relationship be-

tween the firm size dynamics and top managers’ age:

log (salesf,m,t) =
∑
k

βk1
(
Agem,t = k

)
+

5∑
τ=−5

δτ1 (Successionf,t+τ )

+ αf×m + αIND(f)×t + εj,t, (1)

where f , m, and t represents firms, managers, and years, respectively. Terms αf×m

and αIND(f)×t control for the firm-manager fixed effects and industry-year fixed effects,

respectively, where IND(f) denotes the main industry to which firm f belongs to. The

variable Agem,t denotes the age of manager m in year t, and is grouped into five-year

bins indexed by k, such as 20–24, 25–29, · · · , 95–100. Th term 1 (Successionf,t+τ )

is a dummy variable that takes the value of one if firm f experiences succession at τ

years from year t, and zero otherwise. For τ < 0, this indicates that the succession

occurred |τ | years prior to year t. We include both the firm-manager fixed effects and

industry-year fixed effects to control for various unobservable factors affecting the

dependent variables and are correlated with the independent variables so that we can

avoid the omitted variable biases associated with estimated βk and δτ . The standard

errors are clustered at the firm level.

Figure 3 presents the estimated coefficients β̂k on age fixed effects, with the age

group 55–59 used as the reference category. The figure reveals a clear inverted U-

shape, with the peak occurring around age 60. In other words, conditional on firm-

specific productivity, sales are highest when managers are around age 60. This pattern

suggests that assigning firms to managers around age 60 may be desirable. The figure
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also indicates that the decline in the coefficient for managers older than 60 is steeper

than the improvement for those younger than 60. This implies that delaying succes-

sion can substantially deteriorate firm performance, thereby motivating managers to

search for successors.
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Figure 3: Changes in Managerial Ability by Age

2.4 Firm Size Dynamics around Succession

To examine the causal impact of succession on firm dynamics, we estimate the fol-

lowing equation:

log (salesf,t) =
∑5

τ=−10 δτ1 (Successionf,t+τ ) + xf,t−1γ + αIND(f) + αt + εj,t, (2)

where 1 (Successionf,t+τ ) is a dummy variable defined in the same way as in equation

(1). We control for a set of lagged firm characteristics xf,t−1 that include firm age, top

manager age, log sales, a dummy variable for positive profit, the number of industries

the firm is active in (up to three), and the number of products and services it provides

(up to six), the owner duration, and the number of employees. We include αIND(f)
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and αt that account for the industry fixed effects and year fixed effects, respectively.

Figure 4: Firm Dynamics over Succession δτ (Data)

Note: The figure shows coefficient δτ . The left panel shows the results based on OLS estimation,
while the right panel shows those based on propensity score matching (PSM), which controls for
sales growth from the second to fourth lags.

First, we run a simple OLS regression, and the resulting coefficients δτ are plotted

in the left panel of Figure 4, with sales at the time of succession normalized to 100.

The figure reveals a U-shaped pattern in firm sales around the time of succession,

with a trough occurring two years prior to the succession event. Although we control

for firm characteristics up to some extent, this regression captures only correlations,

and not necessarily causal effects. Succession is endogenous, as it is more likely

to occur in firms with favorable characteristics, while some firms undergo turnover

because of deteriorating performance. These different factors are mixed together and

not fully controlled for, which likely explains the large fluctuations observed in the

pre-succession period.

To address this endogeneity, we estimate the causal effect of succession using

12



propensity score matching. Specifically, we compute each firm’s propensity score for

succession based on the same firm characteristics used in the OLS estimation, along

with sales growth from the second to fourth lags. We include the lagged growth rates

to improve the quality of the control groups. Using these scores, we estimate the

average treatment effect of succession on firm sales.

The right panel of Figure 4 presents the results. It shows no significant pre-trend

in sales prior to succession, supporting the parallel trend assumption. Following suc-

cession, firm sales experience a temporary decline in the first year,2 but subsequently

recover and exhibit a positive growth trend, suggesting a causal improvement in per-

formance. In Section 4, we refer these empirical facts to discuss the validity of our

theoretical model constructed in the following section.

3 Model

We develop a general equilibrium model that links demographic changes, such as

population decline and aging, to macroeconomic performance through firm dynam-

ics—specifically, entry, closure, and succession. Firm heterogeneity arises from two

components: one is the firm type, zj ∈ {z1, z2, ..., zJ}, which is fixed over time, and

the other is managerial ability x, which evolves exogenously over the individual’s

lifecycle. This framework makes individual occupational choices and firms’ decisions

age-dependent, shaping the impact of demographic changes on aggregate output.

Our model is motivated by the empirical patterns documented in Section 2, which

highlight systematic features of succession in the Japanese economy. Importantly, the

framework does not restrict attention to specific forms of succession, such as family

inheritance or internal promotion, but abstracts from these institutional details to

construct a generalized model. The model is deliberately kept simple, incorporating

2This drop likely reflects adjustment costs associated with managerial turnover, such as the new
manager’s learning process, the disruption of established customer relationships, or coordination
frictions within the firm. A “big bath” effect, where losses are concentrated immediately after the
turnover, may also contribute to this temporary dip (cf. Bornemann et al. (2015)).
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only minimal frictions, apart from search costs.

3.1 Demographic and Production Setting

Let Nt be the total population in period t, which consists of birth-year cohorts, Nτ,t,

where τ is the period of birth. The size of each cohort is shrinking over time by death.

We assume the death rate depends on age, a = t − τ, such that da ≤ da+1 for any

a ≥ 0, and lima→∞ da = 1,3 which yields

Nt =
t∑

τ=−∞

Nτ,t =
t∑

τ=−∞

Nτ,τ

t−τ−1∏
a=0

(1− da).

The population growth rate, ν, is defined as Nt+1,t+1 = (1 + ν)Nt,t, where ν <

0 implies population decline accompanied by a declining birth rate and an aging

population.

We introduce heterogeneous managerial ability for each agent (Bloom et al. (2013)).

Let xi,τ,a be the managerial ability of agent i, born in τ , at the age of a. The initial

xi,τ,0 is a random draw at birth from a log-normal distribution, LN
(

ln x̄− σ2

2
, σ2
)

,

with E[xi,τ,0] = x̄ for any i and τ . Managerial ability xi,τ,a evolves deterministically,

following

xi,τ,a+1 = xi,τ,aha+1, for a = 0, 1, 2, . . . , ∀τ

where ha > 0 for all a, and

ha

≥ 1 for a ≤ ā,

< 1 for a > ā.

(3)

Define Ha ≡
∏a

a′=1 ha′ so that xi,τ,a = xi,τ,0Ha. This setting is similar to Atkeson and

Kehoe (2005) except that we assume the agents face randomness only when they are

3We describe the model under the assumption of infinite age for notational simplicity. In simu-
lations, we set da = 1 for finite a to prevent infinite age. There is no essential difference as long as
the measure of the unrealistically aged individuals is negligible in the current model.
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born. In addition, we assume that ha+1 ≤ ha for a > ā and lima→∞Ha = 0.4

There are two occupations: managers and workers, whose measures are repre-

sented by Mt and Lt, respectively (Nt = Mt + Lt). Each manager runs a single firm

that hires workers. We assume that worker’s wage, wt, is independent of managerial

ability. The managerial ability affects firm productivity in the form of span-of-control

model developed by Lucas (1978). If an agent with ability x becomes a manager, the

firm’s production function is given by

y = (zx)µ
[
kαl1−α

]1−µ
α, µ ∈ (0, 1), (4)

where z is the firm-specific productivity, y is output, k is capital, and l is employment.

Assuming perfect competition, the flow profit of the firm is

πt(z, x) = max
k,l

(zx)µ
[
kαl1−α

]1−µ − (rt + δ)k − wtl,

for given factor prices. Then, the size of the firm is linear in x such that

kt(z, x) = k̄tzx, where k̄t ≡
(
α(1− µ)

rt + δ

) 1
µ
(

1− α
α

rt + δ

wt

) (1−α)(1−µ)
µ

, (5)

lt(z, x) = l̄tzx, where l̄t ≡
(
α(1− µ)

rt + δ

) 1
µ
(

1− α
α

rt + δ

wt

) (1−α)(1−µ)
µ

+1

, (6)

yt(z, x) = ȳtzx, where ȳt ≡
(
α(1− µ)

rt + δ

) 1−µ
µ
(

1− α
α

rt + δ

wt

) (1−α)(1−µ)
µ

. (7)

And the profit is also linear in x as

πt(z, x) = µȳtzx. (8)

4Regarding the evolution of managerial ability, for example, Van Reenen et al. (2025) distinguish
the firm-level exogenous factors following Markov process and the affiliated plant-level endogenous
factors. In our model, we abstract the structure of endogenous evolution of managerial ability
and assume the hump shaped deterministic evolution so that we can focus on the implication of
population aging.
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3.2 Occupational Choice

All agents are workers when they are born and they can switch their occupation

to managers in two ways: succession or entry. Let Vτ,t(z, x) denote the value of a

manager of a type-z firm who is born at τ and has ability x in period t. Similarly,

Wτ,t(x) is the values of a worker who is born at τ and has ability x in period t. For

later convenience, we also define the gap in those values as

Gτ,t(z, x) ≡ Vτ,t(z, x)−Wτ,t(x). (9)

3.2.1 Successor Search

A manager can search for a successor by incurring a cost of κ each period. A searching

manager randomly meets a worker from the current pool of workers. We assume that

the measure of searching managers is sufficiently small compared to the measure of

workers, ensuring that each searching manager can meet one worker and that the

probability of two or more managers meeting the same worker is negligible. For a

worker to succeed to an existing business, they must make a transfer of q to the

preceding manager. The transfer is determined by a take-it-or-leave-it offer made by

the predecessor. Thus, all excess value from being a manager is transferred to the

predecessor. If a worker in cohort τ with ability x succeeds to a firm, the worker pays

q = Gτ,t+1(z, xht−τ+1), (10)

at the beginning of the next period. Firm type z is unchanged upon succession.

Business succession realizes when it is accepted by both sides. For clarity, we

denote (xs, τ s) as the managerial ability and cohort of a successor candidate, and

(xp, τ p) as those of a searching predecessor. If a searching manager of type-z firm
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Figure 5: Threshold Curves for Successful Successor Search, x̂oτs,t(z, x
p, ap).

Note: Succession occurs if xsτs,t is greater than x̂oτs,t. We assume zj > zj′ .

accepts a candidate (xs, τ s) at t, the next period value for the predecessor is

Wτp,t+1 (xpht−τp+1) + qτs,t(z, x
s),

conditional on the survival of the matched successor, where qτs,t(z, x
s) = Gτs,t+1 (z, xsht−τs+1).

In contrast, if the manager rejects the successor candidate, the next period value

is Vτp,t+1 (z, xpht−τp+1). Hence, the successor candidate is accepted by the predecessor

if

Wτp,t+1 (xpht−τp+1) + qτs,t(z, x
s) ≥ Vτp,t+1 (z, xpht−τp+1)

⇔ Gτs,t+1 (z, xsht−τs+1) ≥ Gτp,t+1 (z, xpht−τp+1) .

From the successor’s perspective, being the manager of the type-z firm should

generate positive gap value, or Gτs,t+1 (z, xsht−τs+1) ≥ 0. There exists the threshold

function x̂oτs,t (z, xp, τ p), above which matching is successful:

Gτs,t+1

(
z, x̂oτs,tht−τs+1

)
= max {0, Gτp,t+1 (z, xpht−τp+1)} . (11)
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Figure 5 illustrates the thresholds for successful search for two firm types, zj > zj′ .

A match is accepted by both parties if successor’s (xs, t − τ s) lies below each curve.

The left panel depicts the case in which the successor’s condition is binding, that is,

when the predecessor’s continuation value is nonpositive, Gτp,t+1 (z, xpht−τp+1) ≤ 0,

for both firm types. In this case, the threshold x̂oτs,t is independent of the prede-

cessor’s ability and cohort, and the threshold curves are described by the equation

Gτs,t+1(z, xsht−τs+1) = 0. As the acceptance region for zj′ is included in that of

zj, high-type firms are more likely to be succeeded to, leading to the selection of

higher-type firms through succession. The right panel depicts the case in which pre-

decessor’s condition is binding, meaning that the predecessor’s value for continuing

the business is positive: Gτp,t+1 (z, xpht−τp+1) > 0. In this case, the threshold curves

for different firm types of z cross at a certain point (xp, t− τ p). Moreover, the slope is

steeper for firms with higher z because the sensitivity of manager values to manage-

rial ability is greater as z is larger. Intuitively, a manager of a superior firm is more

selective—preferring to continue managing the firm themselves rather than transfer-

ring it to a lower-ability successor. As managers age, their own continuation value

decreases, and the situation gradually shifts from the right panel scenario (where

the predecessor’s condition binds) to the left panel scenario (where the successor’s

condition binds).

The probability of successful matching is the probability that the matched worker

has (xs, τ s) satisfying xs ≥ x̂oτs,t (z, xp, τ p) and they survive in the next period, that

is,

pτp,t (z, xp) =
t∑

τs=−∞

(1− dt−τs)Lτs,t
Lt

∫ ∞
x̂oτs,t(z,x

p,τp)

dFL
τs,t, (12)

where FL
τ,t(x) represents the distribution of managerial ability among workers in co-

hort τ at period t. The expected transfer, conditional on success in search, is

q̄τp,t (z, xp) =
1

pτp,t (z, xp)

t∑
τs=−∞

Lτs,t
Lt

∫ ∞
x̂oτs,t(z,x

p,τp)

Gτs,t+1 (z, xsht−τs+1) dFL
τs,t. (13)
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3.2.2 Firm Entry

Workers receive entry opportunities with probability of η, which is assumed suffi-

ciently small such that the probability of a single worker receiving both succession

offer and entry opportunity is negligible. We assume that firm type is revealed after

entry, so that their entry decisions are based on the expected value of Vτ,t(z, x). Let

θ̄j ∈ (0, 1) be the probability of zj. A τ -cohort worker with managerial ability of x

takes the entry opportunity if

Ḡτ,t+1 (xht−τ+1) ≡
J∑
j=1

θ̄jGτ,t+1 (zj, xht−τ+1) ≥ 0.

We denote x̂eτ,t as the threshold of x for a worker born in τ above which they take the

entry chance, that is,

Ḡτ,t+1

(
x̂eτ,tht−τ+1

)
= 0. (14)

This entry setting creates an environment where workers with high managerial

ability remain available due to the lack of business ideas, thereby providing incumbent

managers with sufficient incentives to search for successors among these workers.

3.2.3 Value Functions and Thresholds for Closure and Successor Search

We formulate the value functions for managers and workers and analyze how their

occupational choices and successor search decisions depend on those values.

Worker Value From the argument in the previous subsection, the worker value is

represented by

Wτ,t(x) = wt +
1− dt−τ

1 + r

[
ηmax

{
0, Ḡτ,t+1 (xht−τ+1)

}
+Wτ,t+1 (xht−τ+1)

]
, (15)

where the first term in the big parenthesis is the expected value from entry. Succession

does not matter in the worker value because all the values gained by succession is
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transferred to the predecessor through bargaining.

Manager Value and Threshold for Closure The manager value depends on

three phases: business closure, successor search (on operation), and continuation of

business. First, if a manager closes their business at the end of period t, they become

a worker in t+ 1. In this case, the manager’s value satisfies

Vτ,t(z, x) = πt(z, x) +
1− dt−τ
1 + rt

Wτ,t+1 (xht−τ+1) . (16)

Second, we consider the phase of successor search. Let κ > 0 be the search cost.

The search phase exists when the expected return from successor search is greater

than the search cost, or

pτ,t(z, x)q̄τ,t (z, x) ≥ κ̃τ,t ≡
1 + rt

1− dt−τ
κ. (17)

Note that the effective search cost, κ̃τ,t, is greater for older agents due to the increase

in death rates. Suppose that inequality (17) holds. If a manager does not close the

business immediately and conducts a search for successor, the value function satisfies

Vτ,t(z, x) = πt(z, x)− κ

+
1− dt−τ
1 + rt

[Vτ,t+1 (z, xht−τ+1) + pτ,t(z, x) (q̄τ,t(z, x)−Gτ,t+1 (z, xht−τ+1))] .

(18)

Comparing equations (16) and (18), a manager closes their business instead of search-

ing a successor if

Gτ,t+1 (z, xht+1−τ ) <
κ̃τ,t − pτ,t(z, x)q̄τ,t(z, x)

1− pτ,t(z, x)
. (19)

Because a higher x yields a greater profit flows for given τ and z, Gτ,t+1 (z, xht+1−τ )

is strictly increasing in x. Inequality (19) implicitly determines the unique threshold
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for managerial ability x conditional on pτ,t(z, x)q̄τ,t (z, x) ≥ κ̃τ,t. Note that the right-

hand side of inequality (19) is negative, implying that the prospective succession

delays closure.

If inequality (17) does not hold, indicating that the expected return of search

is less than the effective cost, managers dismiss the option of succession. Since the

manager value committing to continue their business is given by

Vτ,t(z, x) = πt(z, x) +
1− dt−τ
1 + rt

Vτ,t+1 (z, xht+1−τ ) , (20)

a manager closes its business if Gτ,t+1 (z, xht+1−τ ) < 0. In sum, the threshold for

closure, x̂cτ,t(z), is implicitly determined by

Gτ,t+1

(
z, x̂cτ,t(z)ht+1−τ

)
=


κ̃τ,t−pτ,t(z,x)q̄τ,t(z,x)

1−pτ,t(z,x)
if pτ,t(z, x)q̄τ,t(z, x) ≥ κ̃τ,t,

0 otherwise.

(21)

Manager Value and Threshold for Successor Search Managers also face a

threshold for successor search, which is defined only if pτ,t(z, x)q̄τ,t (z, x) ≥ κ̃τ,t. In

this case, the search phase exists; otherwise, no search phase arises. Comparing

equations (18) and (20), a manager continues business without search if

Gτ,t+1 (z, xht+1−τ ) ≥ q̄τ,t(z, x)− κ̃τ,t
pτ,t(z, x)

,

implying that there exists a unique threshold for search, x̂sτ,t(z), above which they

continue their business without search for successors, for each τ and z, such that

Gτ,t+1

(
z, x̂sτ,t(z)ht+1−τ

)
= q̄τ,t(z, x)− κ̃τ,t

pτ,t(z, x)
. (22)

Figure 6 summarizes the threshold conditions that govern a manager’s decision-

making. In the upper panel of the figure, where the effective search cost is relatively
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Figure 6: Thresholds for Succession Search and Closure

small, managers have three phases: closure, search, and continuation without search,

according to their managerial ability x. By contrast, when the effective search cost

is relatively high, as shown in the lower panel, they forgo the option of successor

search.5 The lower-panel case is more likely to occur when the prospective return

from succession is small or when the effective search cost increases due to higher

death rates.

3.3 Aggregation and Steady State Equilibrium

3.3.1 Households

We assume a simple household setting to focus on the impact of business succession.

There is a unit mass of homogeneous households that consist of Nt members. Each

household has the identical age structure and manager/worker shares to the aggre-

gate economy. It pools all incomes obtained by household members and maximize

5As the expected transfer approaches the effective search cost, namely pτ,t(z, x)q̄τ,t(z, x)→ κ̃τ,t,
the search threshold x̂sτ,t(z) converges to the closure threshold x̂cτ,t(z).
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household utility function:

max Ut0 =
∞∑
t=t0

e−ρ(t−t0) ln ct

s.t. ct + (1 + ν)bt+1 =
1

Nt

(∫
πitdi+ wtLt

)
+ (1 + rt)bt ∀t ≥ t0,

where bt is the risk-free assets. Thus, we have ct+1

ct
= e−ρ 1+rt+1

1+ν
, leading to rt ' ρ+ ν

in the steady state of consumption per capita.

3.3.2 Aggregate Production and the Labor Market

We define the managerial ability distributions of managers of type-z firms and workers

in cohort τ in period t as FM
τ,t (x|z) and FL

τ,t(x), respectively. Let Mτ,t(z) be the

measure of type-z firms among managers in cohort τ in period t. Denoting the

aggregate productivity and aggregate capital as

At ≡

[
1

Mt

J∑
j=1

zj

t∑
τ=−∞

Mτ,t (zj)

∫ ∞
0

xFM
τ,t (dx|zj)

]µ
,

Kt ≡
J∑
j=1

Mt (zj)

∫
kt (zj, x)FM

t (dx|zj) ,

respectively, the aggregate output is given by

Yt = AtM
µ
t

(
Kα
t L

1−α
t

)1−µ
. (23)

The demand for workers in the aggregate economy is LDt = l̄tMtA
1
µ

t . The labor

market clearing condition in each period is given by Lt = LDt , or

Lt = l̄tMtA
1
µ

t . (24)
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3.3.3 Steady State Equilibrium

The steady state equilibrium of the current economy exists in per-capita terms, char-

acterized by the Euler equation, the labor market clearing condition (24), optimal

decisions by agents regarding production, entry, closure, and succession, a constant

measure of firms per capita, constant shares of firm types, as well as stationary age

compositions and ability distributions of managers and workers. In this steady state,

all cohort-dependent variables depend on age and are independent of both cohort

and calendar time. Accordingly, we denote the managerial ability thresholds between

phases as x̂ca(z), x̂sa(z), and x̂ea, where subscript a = t− τ represents age, rather than

x̂cτ,t(z) and so on. Similarly, the ability distributions are expressed as FM
a and FL

a ,

instead of FM
τ,t and FL

τ,t.

We summarize the key properties of the equilibrium to understand what happens

under a declining population. In the present model, per-capita variables, such as the

manager share and the aggregate output, are not neutral to the population growth

rate through the decisions regarding occupational change and succession.

The probability of successful matching in the steady state, pa (z, x), and the ex-

pected transfer conditional on success in search, q̄a(z, x) are given by

pa(z, x) =
∞∑
as=0

(1− das)`as
`

[
1− FL

as (x̂oas(z, x, a))
]
,

pa(z, x)q̄a(z, x) =
∞∑
as=0

`as

`

∫ ∞
x̂oas (z,x,a)

Gas+1 (z, xshas+1)FL
as (dxs) .
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From equations (15), (16), (18), and (20), the steady state gap values are obtained as

Ga(z, x) =



π (z, x)− w − 1−da
1+r

ηmax
{

0, Ḡa+1 (xha+1)
}

for x < x̂ca(z),

π (z, x)− w − κ+ 1−da
1+r

[
pa(z, x)q̄a(z, x)

+ (1− pa(z, x))Ga+1 (z, xha+1)

−ηmax
{

0, Ḡa+1 (xha+1)
}]

for x̂ca(z) ≤ x < x̂sa(z),

π (z, x)− w + 1−da
1+r

[Ga+1 (z, xha+1)

−ηmax
{

0, Ḡa+1 (xha+1)
}]

for x ≥ max {x̂ca(z), x̂sa(z)} .
(25)

From equations (23) and (24), the aggregate output per capita in the steady state

is determined by

y = mA
1
µ ȳ, (26)

where y ≡ Yt/Nt and m ≡Mt/Nt in the steady state, and ȳ is general equilibrium ef-

fect through factor prices, which is given by equation (7). The aggregate productivity

term, which is the sum of zx across firms, is given by

mA
1
µ = m

∞∑
a=1

ma

m

J∑
j=1

θj,azj EMa [x|zj] , (27)

where EMa [x|z] =
∫∞

0
xFM

a (dx|z), ma ≡ Ma,t

Mt
, and θj,a is the share of type-j firms

among managers with age a.

3.3.4 Reallocation through Business Succession

Succession affects the aggregate economy. Without succession, firms exit as managers

age—through closure or death—so the firm measure is constrained by the entry rate,

η, and the distribution of firm types deviates from the initial condition
{
θ̄j
}

only

via endogenous closures, with lower-type firms exiting earlier. Once succession is
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introduced, firms can survive beyond the tenure of the original manger. As a result,

the current measure of firms becomes less dependent on the entry rate. Moreover,

since predecessors accept successors who generate greater value—typically due to

higher managerial ability or younger age—manager turnover becomes an endogenous

channel of productivity improvement. This manager turnover process is one key

benefit of succession, as it contributes to aggregate productivity.

Succession also affects the composition of surviving firms. As discussed earlier,

higher-type firms are more likely to be succeeded, since they generate higher profits,

making them attractive to a broader range of potential successors and justifying

the associated search costs. Consequently, in equilibrium, the share of high-type

firms exceeds its original share at entry. This firm selection process also positively

contributes to the aggregate productivity.

These effects are closely tied to the presence of search costs, which constitute the

source of inefficiency in our model. The manager turnover effect is dampened by

search costs: it operates most strongly when the search cost is zero, as all firms then

engage in successor search, and firms are transferred to better managers whenever

such candidates are available. By contrast, the firm selection effect is amplified by

search costs, since a strictly positive search cost discourages low-productivity firms

from searching. This filtering role of search cost strengthens firm selection and raise

aggregate productivity by increasing the share of high-productivity firms in the mar-

ket.6

It is important to note that there is no systematic sorting (i.e., positive or negative

assortative matching) between firm type and managerial ability. While high-ability

managers tend to choose higher-ability successors (see the right panel of Figure 5),

implying positive assortative matching between predecessors and successors, this does

6Beyond the mechanisms analyzed here, other sources of inefficiency could also be considered.
For instance, information asymmetries about managerial ability, search externalities in the matching
process, or alternative bargaining structures might distort succession outcomes. Our model delib-
erately abstracts from these complications in order to highlight the fundamental selection effects of
business succession within a simple framework.
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not translate into a clear sorting pattern between managers and firms. There are two

reasons for this. First, successors have no incentive to sort because of the take-it-

or-leave-it structure of succession offers. Second, as illustrated in the left panel of

Figure 5, the acceptance region for high-type firms tends to be larger, which can lead

to negative assortative matching between firm type and managerial ability. These

mechanisms generate a certain degree of mismatch between firms and managers. In

our framework, however, such mismatch is treated as a technological feature of random

matching rather than as a source of inefficiency. Nevertheless, we do not disregard

its quantitative relevance. Section 4.3 explicitly incorporates the effect of mismatch

in the decomposition analysis.

These channels evolve under population aging, as shifts in the age and ability

distributions of managers and workers alter succession incentives and outcomes. The

precise impact, however, depends on the demographic environment. In the next

section, we conduct a quantitative evaluation of the aggregate impacts of population

aging and decompose the contribution of these channels.

4 Quantitative Investigations

We simulate the model introduced in the previous section to quantitatively investi-

gate how a declining population affects the economy through the channel of business

succession. A time unit is five years. Agents live for a maximum of 16 periods, as-

suming that agents work or run businesses from ages 20 to 99. We discretize the

state space using 200 grid points for initial managerial ability, 16 for age, and 5 for

firm-specific productivity.

4.1 Calibration

We calibrate the model as follows, which is summarized in Table 2. Discount rate ρ

is 0.05, the span of control µ is 0.2, and capital share α is 0.3, which indicates the
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labor share of 0.56. Initial managerial ability x̄ and firm-specific productivity z are

assumed to follow log-normal distributions with unit mean (i.e., their logarithms are

zero-mean). Population growth rate ν is set at −0.025, because the average total pop-

ulation growth rate from 2021 to 2024 in Japan is −0.5% annually. The age profile of

managerial ability is taken from Figure 3, which is based on the estimated coefficients

from equation (1). From this estimation, we also obtain the standard deviations of

x0 (initial managerial ability) and z. Specifically, we calculate the standard deviation

of z using the estimated firm fixed effects, derived by grouping managers within each

firm from the estimated firm×manager fixed effect αf×m. The standard deviation

of x̄ is then inferred as the residual component, i.e., the variation in firm×manager

fixed effects not explained by firm fixed effects. The death rate is nondecreasing and

d16 = 1. Specifically, we set da = 0.04 for a ≤ 4, da = 0.027 for 5 ≤ a ≤ 9, da = 0.264

for 10 ≤ a ≤ 14, da = 0.714 for a = 15. These values are based on average male

mortality rates by age group, drawn from the 1995 and 2020 life tables published by

the Ministry of Health, Labour and Welfare of Japan, with males representing the

majority of managers. The fixed cost of succession search is κ and the probability

of obtaining entry opportunities η are calibrated to match the empirical succession

and closure rates observed in the TSR data, which are 0.020 and 0.012 annually,

respectively (defined as the fraction of firms that undergo succession or voluntary

closure out of all firms). Converting these rates to a five-year frequency yields 0.096

for succession and 0.059 for closure. These targets imply κ = 20 and η = 0.003.

4.2 Numerical Results on Firm Distribution and Dynamics

Figure 7 presents the distribution of firms by manager’s age a, initial managerial abil-

ity x0, firm-specific productivity z, and combined productivity zx (not zx0). Except

for age, all horizontal axes are log-scaled. The top-left panel shows that the distri-

bution of managers peaks around age 50. The bottom-left panel indicates positive

selection in firm-specific productivity, with a larger share of firms exhibiting high z.
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Table 2: Calibration

Parameters Descriptions Values Targets
ν population growth −0.025 population data
σx S.D. of x0 0.36 eq. (1)
σz S.D. of z 1.51 eq. (1)

da death rate

da = 0.04 for a ≤ 4
da = 0.027 for 5 ≤ a ≤ 9,
da = 0.264 for 10 ≤ a ≤ 14
da = 0.714 for a = 15
da = 1 for a = 16

population data

Ha or ha x on age Figure 3 eq. (1)

κ search cost 20
succession rate
0.020 (annual)

η entry chance 0.003
closure rate

0.012 (annual)

By contrast, the distribution of initial managerial ability x0 is relatively symmetric

and not heavily skewed to the right.

To investigate how managers and firms are matched, we present Figure 8, which

further decomposes the firm distribution by firm-specific productivity z. While high-z

firms are more densely represented (bottom-left panel in the previous Figure 7), the

left panel shows that the distribution of manager ability x is non-monotonic across

z. On the one hand, low-z firms are operated by managers with high ability x, since

only highly capable managers can sustain firms with low productivity; otherwise such

firms exit and their managers revert to being workers. On the other hand, the highest-

z firms tend to be matched with somewhat higher-x managers, reflecting positive

assortative matching. As we explore this mechanism in Figure 6, the complementarity

between z and x drives high-z firms to search intensively for high-x managers. As a

result, the relationship between x and z becomes U-shaped. Although low-z firms are

paired with high-x managers, the combined productivity zx increases monotonically

with z, as shown in the right panel.

Figure 9 plots three types of firm age distributions. The red dashed line represents

the total population distribution (including both workers and managers), which is
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Figure 7: Firm Distribution

simulated under the model’s steady state. Starting from this population distribution,

the model endogenously generates the manager age distribution, depicted by the blue

solid line with circles. Because managerial ability improves with age until around

60, the model predicts a manager distribution that is more concentrated around that

age compared to the population distribution. However, the actual data show an even

sharper concentration around age 60 and a greater share of elderly managers, as

indicated by the black dashed line.

This discrepancy highlights both the limits and implications of our framework.

The model is intentionally kept simple, incorporating minimal frictions apart from

search costs, so the deviation from the data suggests the presence of additional fac-

tors, such as institutional or social barriers that deter younger managers even when

succession to younger managers would enhance productivity, or endogenous selection

that biases the data toward more capable incumbents.7 We will investigate this is-

7We attempt to improve the model’s fit by introducing age-dependent search costs for κ. Specif-
ically, we assume higher values of κ for managers under age 50 and negligible values for those in
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Figure 8: Firm Distribution: Matching of Firms and Managers

sue in Section 4.4 in more detail. Moreover, our simulations assume a stationary

population age structure, whereas Japan’s actual demographics are transitional, with

declining fertility and a rising elderly share. These considerations underscore the need

to extend the model to incorporate transitional dynamics and richer frictions, which

we leave for future work.

Table 3 presents the transition matrix of model-generated age pairs, with pre-

decessor ages shown in columns and successor ages in rows. We compute this by

simulating hypothetical data for 10,000 firms over 20 periods using the model. The

peak transitions occur from predecessors in their 50s to successors in their 30s. Com-

pared with the actual data, the model predicts transitions concentrated at younger

ages. Furthermore, the model’s transition matrix exhibits a single mode, in contrast

to the empirical matrix, which displays two distinct modes—one of which corresponds

to transitions from managers in their 60s to successors also in their 60s.

We estimate the counterpart of equation (2) and reproduce Figure 4 using data

simulated from the model. The estimation results are presented in Figure 10, where

their 60s and 70s. This adjustment shifts the managerial age distribution to the right, bringing it
closer to the empirical distribution. Nevertheless, the model continues to overpredict the number of
young managers in their 30s and 40s compared to the data.

31



20 40 60 80 100

Age

0

0.05

0.1

0.15

0.2
Population

Manager (Model)

Manager (Data)

Figure 9: Firm Distribution

one period corresponds to five years. The left panel shows results without addressing

endogeneity—that is, using the full sample of firms. The right panel addresses en-

dogeneity partially, mimicking the actual empirical strategy: we restrict the sample

to firms actively searching for successors and include firm-specific productivity z as a

control.

The simulated data reveal firm dynamics around successions that closely resemble

those observed in the TSR data. Specifically, firm sales tend to decline around the

time of succession and subsequently recover. Notably, the right panel shows that the

sales trough occurs one period after succession, consistent with the empirical results in

Figure 4. This pattern arises because predecessor managers make succession decisions

based not on the successor’s current managerial ability, but on the expected present

discounted value of future firm performance. Hence, firms are often handed over with

the expectation that the successor’s ability will improve over time.
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Table 3: Succession Transition Matrix (Model)

Predecessor age
Successor age 20s 30s 40s 50s 60s 70s 80s 90s

20s 0.5 2.6 4.1 4.5 3.2 0.7 0.2 0.0
30s 0.9 4.6 7.1 8.2 6.3 1.5 0.6 0.1
40s 0.7 3.2 5.7 7.1 5.9 1.5 0.5 0.1
50s 0.4 1.9 3.7 5.0 5.0 1.3 0.5 0.1
60s 0.1 0.6 1.4 2.2 3.5 1.0 0.4 0.1
70s 0.0 0.1 0.2 0.4 0.8 0.4 0.2 0.0
80s 0.0 0.1 0.1 0.1 0.3 0.1 0.1 0.0
90s 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Note: The values indicate transition probabilities (in percent) from predecessors (columns) to
successors (rows) by age. The total sum of all probabilities equals 100%.

4.3 Effects of Population Growth Changes

Figure 11 demonstrates the numerical comparative statics for aggregate per-capita

variables across various population growth rates ν. As the population growth rate

declines (which moves to the left in each panel of the figure), the economy exhibits

a lower succession rate but a higher closure rate. Interestingly, output per capita

increases. The average manager age increases under a declining population. Although

the maturity of managers contributes to average firm productivity, a portion of its

increase under declining population growth is attributable to positive firm selection

effects. Furthermore, a declining population leads to an increase in the wage rate due

to labor shortages. This wage effect further enhances firm productivity by raising

the minimum productivity required for survival, thereby strengthening the selection

among managers and firms.

While Figure 11 summarizes the aggregate effects of population aging, it remains

unclear which mechanisms are most responsible for these changes. To shed light on
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Figure 10: Firm Dynamics over Succession δτ (Model)

Note: The figure shows coefficient δτ without taking care of the selection mechanism of the
succession

this, we decompose aggregate productivity mA1/µ in equation (27) as follows:

mA
1
µ =

∑
j

θ̄jzj
∑
a

m0
a EMa [x]︸ ︷︷ ︸

baseline productivity

+
∑
j

θ̄jzj
∑
a

(
ma −m0

a

)
EMa [x]︸ ︷︷ ︸

maturity effect

+
∑
a

m0
a EMa [x]

∑
j

(
θj,a − θ̄j

)
zj︸ ︷︷ ︸

firm type selection

+
∑
a

m0
a

∑
j

θ̄jzj
(
EMa [x|zj]− EMa [x]

)
︸ ︷︷ ︸

matching

+ Cov,

(28)

where m0
a denotes the steady state share of age-a managers in the total population,

Ma,t

Nt
, when ν = 0, which provides the baseline aggregate productivity (the first term

in the equation). The second term is the change in the aggregate managerial ability

relative to the steady state with constant population, reflecting the effect of manager

turnover. We refer to this as the maturity effect since the age distribution is skewed

toward older individuals whose managerial ability is higher according to the ability

lifecycle. The third term represents the firm selection effect. Under population ag-
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Figure 11: Comparative Statics

ing, the probability of successful succession declines, so managers of low-productivity

firms are more likely to abandon succession search, increasing the relative share of

high-productivity firms. The fourth term reflects the effect of matching: positive as-

sortative matching contributes to aggregate productivity The last term, Cov, collects

all the covariance components.

Figure 12 presents the decomposition result, where the baseline productivity term

in equation (28), which is held constant across different population growth rates,

is incorporated into the maturity effect. The figure shows that the improvement

in aggregate productivity as population growth declines is primarily driven by firm

type selection, namely, a higher share of firms with greater firm-specific productivity

z. The maturity effect also contributes positively, reflecting the increasing share of

more experienced managers with higher managerial ability. The direct contribution

of matching, defined as the allocation of managerial ability conditional on z, appears

relatively modest. However, the residual component increases with lower population
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Figure 12: Decomposition of Aggregate Productivity

growth. This suggests that complementarities between managerial ability and firm-

specific productivity play a growing role, underscoring the importance of matching in

driving productivity dynamics.

4.4 Discussions: Increasing Longevity and Internal Promo-

tion

In this subsection, we present two simulation experiments based on the benchmark

calibrated model: (i) increasing longevity through declines in death rates and (ii)

internal promotion by restricting the pool of successor candidates.

Increasing Longevity So far, we examined the impact of population aging driven

only by declining birth rates. However, aging can also arise from improvements of

longevity. In particular, falling death rates among older individuals shift the age

distribution further toward elderly cohorts. In Figure 13, we simulate the model
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Figure 13: Comparative Statics: Lower Death Rates for 50s and older.

under alternative death rates for individuals aged 50 or above. Specifically, the death

rates are reduced between 0% and 10% relative to the benchmark while the population

growth rate is constant. Compared with Figure 11, the impact of population aging is

very small while the basic tendency is similar to the benchmark simulation.

Succession through internal promotion In the benchmark model, searching

managers are assumed to meet successor candidates at random, regardless of their

ages. In the second experiment, we restrict the pool of potential successors to indi-

viduals in their 50s and 60s. This modification reflects empirical evidence showing

that successions most frequently occur in these age groups (as presented in Table

1), which is a pattern not captured in the benchmark simulation. Such successions

are typically interpreted as cases of internal promotions rather than intergenerational

succession from a parent to a child. Figure 14 presents the simulation result for the

aggregate outcomes. The impact of declining population growth is basically the same
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as in the benchmark model, except that the succession rate increases with population

decline under the restriction for the successor pool. This is because successor searches

are more likely to succeed, given that managerial ability peaks around ages 50–60, as

shown in Figure 3.
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Figure 14: Comparative Statics: Searching only 50s or 60s.

The left panel of Figure 15 shows the distribution of managers by age in this

experiment. Because the successor ages are restricted to the 50s and 60s, the resulting

distribution is concentrated around these ages, making it closer to the empirical

manager age distribution (black dashed line). Younger managers appear only through

new entry, while older managers engage in successor searches more rapidly. It is worth

noting that, although managerial ability becomes higher than in the benchmark case

due to the restricted successor pool, the firm selection effect is weakened compared

with our benchmark result (i.e., lower and flatter), as illustrated in the right panel.

Even low-type firms can survive longer when they are operated by mature managers,

which in turn leads to lower average firm productivity and per-capita output compared
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with the benchmark.
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Figure 15: Manager Age Distribution and Decomposition: Searching only 50s or 60s.

5 Concluding Remarks

In this study, we develop a general equilibrium model incorporating business suc-

cession, that is modeled as the occupation choices of managers and workers. The

quantitative investigations based on the calibrated model reveal that, on top of the

the natural consequences of lower population growth (i.e., high exit rates, low en-

try, and low succession rates), aggregate productivity and per capita output could in

fact become higher thanks to the selection of firms and the maturity effect of aging

through the succession process. The present paper contributes to highlighting such a

novel channel through which population dynamics affects the macroeconomy.

There are several important directions for future research. First, a promising

avenue is to incorporate heterogeneous succession modes, such as family transfers,

internal promotions, and external recruitment. While the present model deliberately

abstracts from these distinctions to provide a general theoretical framework, each

mode has attracted substantial empirical and theoretical interests. Extending the

analysis to explicitly account for these modes would enrich the interpretation of suc-

cession dynamics, although we have already provided a limited analysis of internal
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promotion within the main text.

Second, it is important to analyze transition dynamics when demographic param-

eters change. Because it takes a long time for the population age distribution to

converge to a steady state, what is observed in practice is more likely to be the tran-

sitional path. Incorporating such dynamics would provide a more realistic assessment

of the macroeconomic consequences of demographic change.

Finally, the analysis should be extended to welfare implications that account for

retirees and unemployment associated with firm closures. Our results suggest that

population aging raises output per capita, which in the model also implies higher

consumption per capita because all agents are assumed to participate in production

as managers or workers. In reality, however, aging increases the share of retirees, and

more frequent closures due to fewer successions may raise the frictional unemployment

rate among the young. These groups consume but do not contribute to production.

In such a case, output per active agent may rise even as per-capita consumption

falls, implying a potential welfare loss. Incorporating non-working retirees and the

unemployed into the framework is therefore essential for welfare analysis.
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