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Abstract

Thispaper analyzes themacroeconomic impactofminimumdividend require-
ments on low-capital-efficiencyfirmsby constructing adynamic general equi-
libriummodel that incorporatesfirmheterogeneity andcapital structure choices.
Our findings reveal two key insights: First, the economic effects of minimum
dividend requirements vary substantially depending on their intensity. Mod-
erate requirementshave limitednegative impacts,while stringent requirements
increase firm exits and significantly disrupt the real economy. Second, divi-
dend requirements disproportionately constrain firms in their growth stages,
as these firms benefit from setting dividends to zero and building internal re-
serves. These results underscore potential risks in applying uniform share-
holder return policies, such as those recommended in the Ito Report, which
may overlook differences in firm characteristics like growth stage and capital
efficiency. This study contributes a novel analytical framework for evaluating
shareholder return policies by incorporating firm heterogeneity and capital
structure decisions, offering fresh insights into the implications of dividend
regulations on investment behavior and market dynamics within Japan.
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1 Introduction

In 2024, following the launch of Japan’s new NISA tax-free small investment program, the
stock market reached a historic high in July, attracting significant interest from both individual
and institutional investors. With the role of trust between corporations and investors becoming
increasingly pivotal in corporate finance, shareholder returns have gained prominence as a criti-
cal factor in enhancing corporate value. To remain competitive on a global scale, Japanese com-
panies must secure investor support and adopt a management approach that prioritizes share-
holder value.

The Ministry of Economy, Trade and Industry (2014), commonly referred to as the ’ItoReport’
and led by Professor Kunio Ito, emphasized the importance of increasing capital efficiency in
Japanese companies by setting an 8% return on equity (ROE) as a benchmark for competitiveness
and sustainable growth. It recommended that companies consider using retained earnings for
dividends or share buybacks if they were unable to effectively reinvest those funds for growth.
This guidance has prompted Japanese companies to focus on improving cash flow while aiming
to boost both corporate value and capital efficiency. Additionally, the 2022 restructuring of the
Tokyo Stock Exchangehas encouraged listed companies to emphasizemetrics like ROEandROIC,
contributing to a growing awareness of shareholder value across Japanese corporations

However, there remains a significant difference between Japanese andU.S. & European com-
panies in their approach to shareholder returns as shown in Figure 1. U.S. and European firms
prioritize shareholder benefits through dividends and buybacks, frequently achieving total share-
holder return ratios that surpass 100%. In contrast, Japanese companies’ shareholder return ra-
tios remain lower, generally staying below 80%. This is partly due to Japanese companies’ ten-
dency to accumulate retained earnings and adopt a more conservative approach to capital allo-
cation rather than focusing heavily on maximizing shareholder returns. In fact, data from the
Ministry of Finance Japan (2024) shows an upward trend in retained earnings since 2019. Espe-
cially the low-capital-efficiency firms, characterized by limited ability to generate returns from
their invested capital, face unique challenges in balancing shareholder expectations and growth
investments. As these firms struggle to reinvest earnings effectively, they become increasingly
sensitive to dividend pressures, which may hinder their capital accumulation and, consequently,
their long-term sustainability.

This disparity in return policies and its impact on sustained corporate value growth and in-
vestor interest is a key issue for the future of Japan’s economy. In response, this paper presents a
model to observe the economic effects of dividend policies in low-capital-efficiency companies.
It analyzes how companies can enhance long-term corporate value by balancing shareholder re-
turns with growth investments. By simulating various policy scenarios, the model enables an
in-depth examination of how minimum dividend requirements, tax policies, and capital alloca-
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Figure 1: Breakdown of shareholder returns

tion decisions interact to influence firmbehavior and economic stability. This approach provides
valuable insights that can guide policymakers in formulating strategies that promote both share-
holder value and sustainable growth.

In light of the varied perspectives on dividend policies, this study contextualizes its model
withinestablished research. ”Dividend irrelevance theory”by Modigliani andMiller (1961),which
provides the most fundamental theoretical framework for understanding the relationship be-
tween firm value, dividend policy, and retained earnings. The core of this proposition states that
in perfect capital markets, a firm’s choice between retaining earnings or paying them out as div-
idends does not affect firm value. Black (1976) termed the difficulty in finding a clear answer to
the basic question ofwhyfirmspaydividends as the ”dividendpuzzle.” Froma tax perspective, he
pointed out that while it would be rational for firms to avoid dividend payments since dividends
are taxed at higher rates than capital gains, many firms continue to pay dividends.

To address this puzzle, theoretical advancements emerged through research on information
asymmetry. For instance, the signaling hypothesis (e.g., Bhattacharya (1979)) suggests that divi-
dendpolicy serves as an information transmissionmechanism frommanagers to investors, while
the free cash flow hypothesis ( Jensen (1986)) was also proposed. These studies attempted to the-
oretically explain the role of dividend policy from the perspective ofmarket imperfections, which
could not be explained by theMMtheory predicated onperfect capitalmarkets. Adding to the tax
perspective, Poterba and Summers (1984) demonstrated that dividend taxation has an inhibitory

¹Figure 1 Source: Japan Securities Dealers Association, ”Stakeholder Capitalism: A New Capitalism that Redis-
tributes Corporate Value” (April 2022)
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effect on investor behavior, creating distortions in firms’ capital allocation and ultimately affect-
ing investment decisions. Later, Chetty and Saez (2005) provided emprical evidence that the
2003 dividend tax cut in the United States significantly increased corporate dividend payments,
demonstrating that tax policy changes have direct and substantial effects on corporate dividend
policy.

Further empirical studies have examined how corporate lifecycle stages affect dividend poli-
cies. H. DeAngelo, L. DeAngelo, and Stulz (2006) empirically demonstrated that the ratio of re-
tained earnings to total equity (RE/TE ratio) plays a crucial role in determining dividend policy
as an indicator of firms’ financial maturity. This lifecycle hypothesis shows that the RE/TE ratio
has strong explanatory power for the probability of dividend payments, even after controlling for
traditional factors such as profitability and growth.

Moreover, this perspective provided a new understanding of the ”disappearing dividends”
phenomenon identified by Fama and French (2001)which can be attributed to the rising num-
ber of firms with negative retained earnings. Building on these insights from corporate finance
research, the field of macroeconomics has developed models that consider firm heterogeneity.
Hopenhayn and Rogerson (1993) and Gomes (2001) established the foundation for general equi-
librium models with endogenous firm entry and exit. Developing this further, Hennessy and
Whited (2007) revealed that under financing costs and dividend taxation, firms whose fixed costs
of equity issuance exceed the marginal gains from issuance experience periods where they nei-
ther pay dividends nor issue equity. Furthermore, Macnamara (2019), using Katagiri’s (2014)
model that enables endogenous capital structure choice, showed that firms with moderate levels
of internal equity tend to accumulate retained earnings by setting dividends to zero, which can
be explained by the balance between tax systems and equity issuance costs.

Our research analyzes an economy where low-productivity firms find it difficult to accumu-
late retained earnings due to increased pressure for shareholder returns on low-capital-efficiency
firms, as indicated in the Ito Report. Specifically, we extend Katagiri (2014) model by introduc-
ing minimum dividend requirements to theoretically reproduce this situation and simulate its
impact on the overall economy. This research enables quantitative evaluation of the economic
effects of shareholder return promotion policies, as represented by the Ito Report, while consid-
ering firm heterogeneity.

The rest of the paper is organized as follows. Section 2develops themodel, detailing the struc-
ture of firms, including production technology, dividend policy, exit and entry conditions, and
optimal investment strategies. The section also introduces the financial intermediary, household
behavior, and the aggregation process in the economy. Section 3 presents the numerical meth-
ods, focusing on the identification of state variables and the calibration process. Section 4 is the
results, including an analysis of the baseline model, examining firm behavior across productivity
levels. It explores the effects of minimum dividend requirements and dividend tax elimination
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with the discussion of broader policy implications. Section 5 concludes.

2 TheModel

Our model is based on the dynamic stochastic general equilibrium framework of Gomes
(2001), which incorporates firm heterogeneity, firm-level financing constraints, and entry-exit
dynamics, along with the extensions by Katagiri (2014) and Macnamara (2019), which enable
endogenous capital structure determination. This approach allows our model to define finan-
cial metrics such as Return on Equity (ROE), Return on Asset (ROA) and financial leverage. The
economy in this model is composed of three types of agents: firms, households, and financial
intermediaries.

2.1 Firms

In this model, firms are characterized as agents that seek to maximize their firm value within
a dynamic economic environment. Firms are heterogeneous in their productivity, capital stock,
and capital structure, which evolve over time. They face complex, interrelated decisions regard-
ingproduction, investment, financingmethods including internal funds, debt, and equity, aswell
as market entry and exit choices. Firms must also navigate uncertainty, responding to potential
future productivity shocks and changingmarket conditionswhen selecting their optimal policies.
Furthermore, they operate under various constraints, including tax regulations andfinancialmar-
ket frictions, which influence their decision-making.

2.1.1 Production Technology and Profit

We assume a large number of firms that produce homogeneous consumption goods using
predetermined levels of capital stock 𝑘 and labor 𝑙. Theproduction technology is characterized by
aCobb-Douglas production function: 𝑦 = 𝜀𝑘𝛼𝑙𝛾,where𝛼 > 0,𝛾 > 0, and𝛼+𝛾 < 1. The condition
𝛼+𝛾 < 1 ensures decreasing returns to scale in production.

Firms’ idiosyncratic productivity, 𝜀, follows a AR(1) process in logs. The process is defined as:
log(𝜀′) = 𝜌 log(𝜀) + 𝑢′, where |𝜌| < 1 is the autoregressive coefficient and 𝑢′ ∼ 𝑁(0,𝜎) is a white
noise process.

After experiencing the productivity shock, firms choose the optimal level of labor to maxi-
mize their profits. The firm’s problem can be expressed as:

𝑙∗(𝑘;𝜀,𝑤) = argmax
𝑙≥0

{𝜀𝑘𝛼𝑙𝛾 −𝑤𝑙}, (1)

where 𝑤 represents the wage.
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Given the optimal labor input, the firm engages in production. The firm’s profits before in-
terest and taxes payment and depreciation (EBITDA) can be defined as:

𝜋(𝑘;𝜀,𝑤) = 𝜀𝑘𝛼𝑙∗𝛾 −𝑤𝑙∗ −𝜉, (2)

where 𝜉 represents fixedoperating costs. As explained in Katagiri (2014), the fixedoperating costs
term serves two keypurposes: it replicates economyof scale that benefits firmswith larger capital
stocks, and it allows for the possibility of negative profits, thereby providing an exit incentive for
low-productivity firms.

At the beginning of the period, the firm has assets 𝑘 and equity 𝑛. Debt is defined as 𝑘 − 𝑛,
with 𝑘 = 𝑛 indicating that the firm is debt-free. Given these financial positions, the firm’s net
income after depreciation, interest payments, and corporate taxes is:

̂𝜋(𝑘,𝑛;𝜀,𝑤,𝑟) = (1−𝜏𝑐)[𝜋(𝑘;𝜀,𝑤)−𝛿𝑘 −𝑟(𝑘 −𝑛)], (3)

where 𝛿 ∈ [0,1] represents the depreciation rate, 𝑟 is the interest rate on debt, and 𝜏𝑐 is the corpo-
rate tax rate. This formulation incorporates the tax shield effect by reflecting the fact that corpo-
rate taxes are levied after interest payments.

Finally, the firm’s equity after production is determined as follows:

𝑒 = ̂𝜋(𝑘,𝑛;𝜀,𝑤,𝑟)+𝑛. (4)

Using the variablesdefined so far, wecandefinekeyfinancialmetrics. ReturnonAssets (ROA)
is given by ̂𝜋(𝑘,𝑛;𝜀,𝑤,𝑟)/𝑘, Return on Equity (ROE) by ̂𝜋(𝑘,𝑛;𝜀,𝑤,𝑟)/𝑛, and financial leverage by
𝑘/𝑛.

2.1.2 Dividend Policy

After determining thepost-production equity 𝑒 throughequation (4), firms choose their next-
period capital level 𝑘′ and its financing method (i.e., 𝑛′) with dividends determined as the resid-
ual.

A key feature of our model is the introduction of minimum dividend requirements for firms
with low capital efficiency. Specifically, firms with expected ROE: 𝐸[𝑅𝑂𝐸|𝜀] below a threshold
𝑅𝑂𝐸 are required to pay out a minimum dividend of 𝜃𝑛, which represents a fixed fraction 𝜃 of
their equity. Taking into account that firm productivity changes over time, we calculate this ex-
pected ROE as follows:

𝐸[𝑅𝑂𝐸|𝜀] = ∑𝜀′ ̂𝜋(𝑘′,𝑛′;𝜀′,𝑤′, 𝑟′)𝑓(𝜀′|𝜀)
𝑛′ , (5)
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where 𝑓(𝜀′|𝜀) is the conditional probability density function of future productivity 𝜀′ given cur-
rent productivity 𝜀.

To formulate the dividendpolicy incorporating thisminimumdividend requirement, wefirst
define the minimum dividend requirement 𝜃(𝜀) based on expected ROE:

𝜃(𝜀) =
⎧{
⎨{⎩

𝜃, 𝐸[𝑅𝑂𝐸|𝜀] < 𝑅𝑂𝐸.
0, 𝐸[𝑅𝑂𝐸|𝜀] ≥ 𝑅𝑂𝐸.

(6)

Next, we define ̃𝑒 as the funds available for dividend payments, where ̃𝑒 = 𝑒 − 𝜃(𝜀)𝑛. The
dividend ̃𝑑(𝑘′,𝑛′; ̃𝑒) based on these available funds takes the following form:

̃𝑑(𝑘′,𝑛′; ̃𝑒) = ̃𝑒+ 𝑘′ −𝑛′

1+𝑟′ −𝑘′. (7)

The term 𝑘′−𝑛′
1+𝑟 represents the present value of debt discounted at the interest rate 𝑟′. the divi-

dend ̃𝑑(𝑘′,𝑛′; ̃𝑒) can take bothpositive andnegative values. Thus, when funds are insufficient, the
firmmay issue additional equity rather than pay dividends tomeet its capital needs. Considering
this context, the final dividend policy can then be expressed as:

𝑑(𝑘′,𝑛′;𝑒) = (1−𝜏𝑑)[𝜃(𝜀)𝑛+max{ ̃𝑑(𝑘′,𝑛′; ̃𝑒),0}]+(1+𝜆)min{ ̃𝑑(𝑘′,𝑛′; ̃𝑒),0}, (8)

where 𝜏𝑑 is the tax rate applied to positive dividends, and 𝜆 is the cost associated with issuing
equity when the dividends become negative. This formulation captures both the minimum divi-
dend requirement and the potential for issuing additional dividends or equity.

2.1.3 Exit Conditions

As shown inFigure 2, afirmwith given capital𝑘 andpre-productionequity𝑛observes the cur-
rent period productivity 𝜀. At this point, since the firm knows its capital, pre-production equity,
and productivity, it can perfectly forecast the profits from the production. Firms that anticipate
negative profits choose to exit to avoid paying fixed operating costs.

This decision can be formalized as:

̂𝑣(𝑛,𝑘,𝜀) = max{𝑣(𝑛,𝑘,𝜀),𝑑(0,0;𝑛),0} (9)

where 𝑣(𝑛,𝑘;𝜀) represents the firm’s value when it chooses to continue operations, and 𝑑(0,0;𝑛)
represents the firm’s value when it chooses to exit. When a firmdecides to exit, it does not engage
in production, so pre-production equity equals post-production equity (𝑛 = 𝑒). The firm sells all
its remaining capital after depreciation (1 − 𝛿)𝑘, uses the proceeds to repay its debt to financial
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intermediaries, and distributes any remaining amount as a final dividend to shareholders. If the
proceeds from selling capital are insufficient to repay the debt, the firm chooses to default. Due
to the limited liability rule, shareholders and firms are not obligated to repay debt beyond their
invested amount, so the firm’s value in case of default does not become negative but is set to 0.

This model assumes that even after a firm decides to continue operations, it may face an
exogenous exit shockwithprobability𝜒, forcing it to exit due tounforeseen events. Thus, 𝑣(𝑛,𝑘;𝜀)
is defined as:

𝑣(𝑛,𝑘;𝜀) = (1−𝜒)∗ ̃𝑣(𝑛,𝑘;𝜀)+𝜒∗𝑑(0,0;𝑛), (10)

where ̃𝑣(𝑒,𝑘;𝜀) represents the firm value without the exogenous exit shock. As Katagiri (2014)
explains, this shock is included to account for large firm exits in a model where productivity and
firm size are strongly correlated.

Incumbents

potential
entrants

(k,n)

(0,0)

observe ε 

financing and entry

stay out

exit shock χ

production

default

repayment

exit

dividend

final dividend

e determined

choose k', n' (k',n')

Figure 2: Timing within a period

2.1.4 Optimal Investment

Firms that survive exogenous exit shocks and continue production optimize their asset levels
𝑘′ and their financing method (i.e., the amount of equity 𝑛′) for the next period to maximize firm
value. The firm value is the sum of current dividends and the discounted present value of future
dividends, and the value function is expressed as follows:

̃𝑣(𝑛,𝑘;𝜀) = max
𝑛′≥0,𝑘′

𝑑(𝑘′,𝑛′;𝑒)+𝛽 ⋅𝐸𝜀′|𝜀[ ̂𝑣(𝑛′,𝑘′;𝜀′)] , (11)

where 𝐸𝜀′|𝜀[ ̂𝑣(𝑛′,𝑘′;𝜀′))] represents the expected value of the firm in the next period, and 𝛽 is the
discount factor.
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Additionally, The optimal capital stock 𝑘′ can be used to formulate a traditional investment
function:

𝑖(𝑘,𝑘′) = 𝑘′ −(1−𝛿)𝑘. (12)

2.1.5 Entry Conditions

There are potential entrants, and they enter the economy if the following condition is satis-
fied: 𝜀 ≥ ̄𝜀 , where ̄𝜀 is the threshold for entry. Specifically, ̄𝜀 is the productivity level at which a
firm’s value becomes positivewhen initial state 𝑘 = 0 and 𝑒 = 0. Following similar assumptions as
in Macnamara (2019), new entrants’ initial productivity (𝜀) is drawn from the cumulative distri-
bution function 𝐺(𝜀) of a log-normal distribution that corresponds to the invariant distribution
of idiosyncratic productivity (i.e., mean 0 and standard deviation 𝜎/√1−𝜌2). Therefore, the ac-
tual number of entrants is given by the following integral:

∫
𝜀> ̄𝜀

𝑑𝐺(𝜀), (13)

where𝐺(𝜀) is the cumulativedistribution functionof the log-normaldistributiondescribedabove.
This specification of productivity distribution allows us to properly model the selection mecha-
nism of productivity through firm entry process.

2.2 Financial Intermediary

Financial intermediaries are assumed to operate in a competitive market. Their business
model consists of raising funds and extending loans to firms. The loan contract is a one-period
debt contract where the financial intermediary (FI) charges an interest rate 𝑟′ on the net borrow-
ing amount (𝑘′ − 𝑛′), while raising funds from households at the risk-free interest rate 𝑟𝑓 . The
interest rate is determined by the following zero-profit condition:

(1+𝑟𝑓)(𝑘′ −𝑛′) = ∫
∞

𝜀
(1+𝑟′)(𝑘′ −𝑛′)𝑓(𝜀′|𝜀)𝑑𝜀′ +∫

𝜀

0
[(1−𝛿)(1−𝜅)𝑘′]𝑓(𝜀′|𝜀)𝑑𝜀′. (14)

The left-hand side of this equation represents the FI’s funding cost, while the right-hand side cap-
tures expected returns. The first term on the right-hand side represents returns when firms repay
their loans, and the second term represents the recovery value in the event of default. When a
firm defaults, the FI liquidates the firm’s assets and recovers (1−𝛿)(1−𝜅)𝑘′, where 𝜅 ∈ [0,1] rep-
resents the discount rate in fire sales and serves as a default cost. A higher value of 𝜅 implies a
larger discount in the fire sale. Due to this fire sale discount, the liquidation value falls below the
depreciated value of assets.”
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The default threshold 𝜀 is endogenously determined by:

̂𝑣(𝑛,𝑘;𝜀) = 0. (15)

This condition implies that when the productivity equals 𝜀, the firm’s value becomes zero. When
the productivity falls below this threshold, the firm defaults; when it exceeds the threshold, the
firmcontinuesoperationsandservices its debt. Thus, firmdefaults are endogenouslydetermined,
with the probability of default depending on the conditional distribution of productivity. As firms
experience declining productivity, their default probability increases, which in turn constrains
their borrowing capacity as FIs demand higher interest rates to compensate for the increased
risk.

2.3 Household

A representative household supplies labor, consumes, and saves. The household earns in-
come from both labor supply and dividends from firm ownership. The household’s optimization
problem is:

max
𝐿𝑡,𝑆𝑡+1

𝐸0
∞

∑
𝑡=0

𝛽𝑡[log(𝐶𝑡)−𝜂𝐿𝑠
𝑡 ], (16)

subject to the budget constraint:

𝐶𝑡 +𝑆𝑡+1 = (1+𝑟𝑓)𝑆𝑡 +𝑤𝑡𝐿𝑠
𝑡 +𝐷𝑡, (17)

where 𝐶𝑡 represents consumption, 𝐿𝑠
𝑡 is labor supply, 𝑆𝑡 denotes savings held with financial in-

termediaries at the risk-free rate 𝑟𝑓 , and 𝐷𝑡 is dividend income. Here, 𝜂 represents the preference
parameter for labor disutility.

As noted in Gomes (2001), since the exact specification of preferences is not crucial for our
analysis, we take a minimalist approach with logarithmic utility in consumption and linear disu-
tility in labor supply as in Hopenhayn and Rogerson (1993) and Gomes (2001).

The first-order conditions with respect to labor supply 𝐿𝑠
𝑡 and savings 𝑆𝑡+1 characterize the

household’s optimal choices.
Differentiating with respect to 𝐿𝑠

𝑡 gives:

𝜕
𝜕𝐿𝑠

𝑡
∶ −𝜂 + 𝑤𝑡

𝐶𝑡
= 0, (18)

This result implies a relationship between the wage 𝑤𝑡 and consumption 𝐶𝑡, given by 𝑤𝑡 = 𝜂𝐶𝑡.
In the stationary equilibrium, this simplifies to 𝑤 = 𝜂𝐶.

Similarly, the first-order condition with respect to savings 𝑆𝑡+1 is:
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𝜕
𝜕𝑆𝑡+1

∶ − 1
𝐶𝑡

+𝛽(1+𝑟𝑓)𝐸 [ 1
𝐶𝑡+1

] = 0.² (19)

In the stationary equilibrium, where expected future consumption is equal to current consump-
tion, this condition simplifies to the familiar Euler equation: 𝛽 = 1

1+𝑟𝑓

The equations derived here play an important role in capturing general equilibrium effects
within this model. In particular, household choices regarding labor supply and consumption
impact the overall economic equilibrium through the labor market.

2.4 Aggregation

With the firm decision rules and household behavior defined, we can now aggregate across
all firms to characterize the structure of the stationary equilibrium. First, we define the **station-
ary distribution 𝜇∗ as the distribution of firms that satisfies 𝜇𝑡+1 = 𝜇𝑡. This distribution ensures
that all prices and aggregate variables in the stationary equilibrium remain constant over time,
resulting in a steady economic state.

As discussed in Chapter 3.1, the state of each firm in this model is represented by its post-
production equity 𝑒 and productivity 𝜀. The distribution of firms at each state (𝑒,𝜀) is given by
𝜇(𝑒,𝜀).

The dynamics of the firm distribution can be expressed as follows:

𝜇𝑡+1(𝑒′,𝜀′) = ∫
(𝑒,𝜀)

[1{𝑒′=𝑒∗(𝑒,𝜀′)} ⋅1{ ̂𝑣(𝑒,𝜀)>𝑑(0,0;𝑛)} ⋅ (1−𝜒)] ⋅𝜇𝑡(𝑒,𝜀) ⋅ 𝑓(𝜀′ ∣ 𝜀)𝑑𝜀𝑑𝑒

+∫
𝜀′

1{𝑒′=𝑒∗(0,𝜀′)} ⋅1{𝜀′≥ ̄𝜀} 𝑑𝐺(𝜀′),
(20)

where 1 is an indicator function that returns 1 if the condition inside braces is true, and 0 other-
wise, and 𝑒∗(𝑒,𝜀′) denotes the optimal equity level when the firm is in state (𝑒,𝜀′).

Basedon the stationarydistribution𝜇∗, aggregate variables suchas total assets𝐾, total equity
𝑁 , total dividends 𝐷, labor demand 𝐿𝑑, total output 𝑌 , and default cost 𝐺 can be calculated.
These values yield the following equilibrium conditions across markets:

• 𝐶 = 𝑌 −𝛿𝐾 −𝐺
• 𝑆 = 𝐾 −𝑁
• 𝐿𝑠 = 𝐿𝑑

²See Appendix A for detailed derivations.
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3 Numerical Methods

To solve the model numerically, we first restricted the model by specifying forms of the func-
tions. Then we determined parameters by matching them to Japanese data by using existing
empirical evidence. However, due to the limited availability of similar studies on the Japanese
economy, we also utilized parameters from U.S.-based research and those commonly accepted
in the literature. Following parameterization, we obtained the approximate stationary compet-
itive equilibrium using value function iteration, and performed simulations by computing the
stationary distribution and deriving aggregate variables.

3.1 Identification of State Variables

In Chapter 2, we described the model primarily using capital 𝑘, equity before and after pro-
duction 𝑛 and 𝑒, and productivity 𝜀 for ease of exposition. However, the state variables that fully
characterize a firm’s state can be reduced to productivity 𝜀 and equity 𝑒. This is for the following
reasons:

First, firms face two key decisions. One is the entry/exit decision, and the other is the choice
of capital structure and investment (the choice of 𝑘′ and 𝑛′). For the entry/exit decision in equa-
tion (9), the comparison between continuation value and liquidation value appears to require
capital 𝑘, equity 𝑛, and productivity 𝜀. However, equations (3) and (4) show that equity after pro-
duction 𝑒 is uniquely determined by capital 𝑘 and equity before production 𝑛, and giving (𝑘,𝑛)
is equivalent to giving 𝑒. Therefore, productivity 𝜀 and equity 𝑒 are sufficient to characterize this
decision. For the capital structure and investment choices after continuation, productivity 𝜀 de-
termines the expected value of future cashflows and affects the optimal investment level 𝑘′, while
equity 𝑒 acts as an internal funding constraint and determines the optimal capital structure 𝑛′.

Second, since this model focuses on dividend policy and capital structure decisions, unlike
Katagiri (2014)³, we do not introduce capital adjustment costs. Thus, there is no dynamic friction
in capital adjustment, and we do not need to keep capital 𝑘 as an independent state variable. All
information from capital 𝑘 and equity before production 𝑛 is reflected in equity after production
𝑒.

This reduction in the dimension of state variables reduces the computational burden and
enables more efficient numerical analysis.

³In Katagiri (2014), downward adjustment costs representing investment irreversibility acted as a constraint on
firm borrowing and capital allocation decisions.
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3.2 Calibration

We specify the functional forms of our model as described in Chapter 2, with one period
corresponding to one year. Following Hopenhayn and Rogerson (1993) and Gomes (2001), we
set the household’s instantaneous utility function as 𝑈(𝐶,𝐿𝑠) = log(𝐶) − 𝜂𝐿𝑠. For firms, we
adopt a Cobb-Douglas production function 𝑦 = 𝜀𝑘𝛼𝑛𝛾, and assume that firm-specific produc-
tivity shocks follow a mean-zero AR(1) process log(𝜀′) = 𝜌 log(𝜀)+𝑢′ where 𝑢′ ∼ 𝑁(0,𝜎2).

We calibrate these functions using parameters based on Japanese economic data and previ-
ous literature. Table 1 presents the complete list of parameters used in this study. Many of these
parameters are drawn from Khan and Senga (2019), who analyze how increased firm-level un-
certainty contributed to the rise in cash holdings by Japanese firms since 2000 using a general
equilibrium model.

Specifically, we set the labor share 𝛾 to 0.64 based on the average ratio of employee compen-
sation to national disposable income from 1994 to 2016. The persistence of productivity shocks 𝜌
is set to 0.90, with a standard deviation 𝜎 of 0.0335. Given Japan’s low interest rate environment
since 2000, we set the household discount factor 𝛽 to 0.99, corresponding to a risk-free rate of 1%.
The depreciation rate 𝛿 of 0.089 is taken from Hayashi and Prescott (2002), representing the av-
erage value for the Japanese economy during 1984-1989. Due to limited availability of Japanese
data, we adopt theU.S. estimate of 0.41 from Hennessy andWhited (2007)for the capital discount
rate in fire sales 𝜅, and the exogenous exit rate 𝜒 is set to 0.02 following Katagiri (2014). For the
equity funding cost 𝜆, we set it to 0.08, reflecting the Ito Report’s finding that global institutional
investors expect an average cost of capital exceeding 7% from Japanese firms. For tax rates, we
use Japanese statutory rates: the corporate tax rate 𝜏𝑐 and dividend tax rate 𝜏𝑑 are set to their
respective legal values in Japan.

Theremainingparameters are calibratedbyminimizing thedistancebetweenmodel-generated
moments and actual data moments. Specifically, we calibrate the capital share 𝛼 to match the
capital-output ratio of 1.98 from Khan and Senga (2019), the labor disutility 𝜂 to match their av-
erage hours worked of 0.33, and the fixed cost 𝜉 to match the total exit rate of 7% from Katagiri
(2014). Table 2 presents the results of this moment matching exercise.

⁴Parameters are calibrated to match moments in Japanese data and previous studies.
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Table 1: Model Calibration⁴

Parameter Value Calibration Target / Description
Panel A: Preferences and Technology
Discount rate (𝛽) 0.99 Risk-free rate = 0.01
Labor disutility (𝜂) 2.29 Average hours worked = 0.33
Labor share (𝛾) 0.64 Khan and Senga (2019))
Capital share (𝛼) 0.25 capital-output ratio = 1.98
Depreciation rate (𝛿) 0.089 Hayashi and Prescott (2002)
Panel B: Financial Frictions
Equity funding cost (𝜆) 0.08 Ministry of Economy, Trade and Industry (2014)
Discount rate in fire sale (𝜅) 0.41 Hennessy and Whited (2005)
Exogenous exit rate (𝜒) 0.02 Katagiri (2014)
Fixed cost (𝜉) 0.06 Total exit rate = 0.07
Panel C: Productivity Process
AR(1) coefficient (𝜌) 0.9 Khan and Senga (2019)
Std. dev. productivity shock (𝜎) 0.335 Khan and Senga (2019)
Panel D: Tax Rates
Corporate tax (positive profit) (𝜏ℎ

𝑐 ) 0.232 Japanese statutory tax rate
Corporate tax (negative profit) (𝜏 𝑙

𝑐) 0 no corporate tax for negative profit
Dividend tax (𝜏𝑑) 0.203 Japanese statutory tax rate

Table 2: Model Fit: Targeted Moments⁵

Target Model
Capital-output ratio 1.98 1.98
Average hours worked 0.33 0.33
Labor share 0.64 0.66
Total exit rate 0.07 0.065
Risk-free rate (%) 1.00 1.01

4 Results

This section presents our quantitative analysis of how minimum dividend requirements af-
fect firm behavior and aggregate economic outcomes. We compare three scenarios with vary-
ing intensities of dividend requirements: an economy without minimum dividend requirements
(baseline, 𝜃 = 0), onewithmoderate requirements (𝜃 = 0.15), and onewithmore stringent require-
ments (𝜃 = 0.3) for firms with expected ROE below 8%, following the Ito Report’s benchmark. This
comparison allows us to understand how different levels of pressure on low-capital-efficiency

⁵Target moments are from Japanese data, Khan and Senga (2019) and Katagiri (2014).
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firms to increase shareholder returns affects their investment decisions, capital structure, and
ultimately, the aggregate economy. After examining the effects across these three regimes, we
conduct a policy experiment where we set the dividend tax to zero. Through this experiment,
we attempt to understand the impact of dividend taxation on firm behavior and the interaction
between minimum dividend requirements and the tax system.

4.1 Analysis of the Baseline Model

Thebaselinemodel reveals several importantpatterns regardingfirmbehavior andeconomic
outcomes across different levels of productivity and equity. Figure 3 visualizes the firm value
function corresponding to levels of productivity 𝜀 and post-production equity 𝑒, while Figure 4
shows the equilibrium distribution of firms. Analysis of the firm value function demonstrates
that firmvalue exhibits amonotonically increasing relationshipwithbothproductivity andequity.
Moreover,weobserve a clear threshold inproductivity, belowwhichfirmvaluedrops sharply. This
feature is consistent with the exit conditions specified in ourmodel. The firmdistribution reveals
a concentration of firms with moderate levels of capital and productivity, forming the core of the
market structure. Additionally, we observe a positive correlation between productivity and post-
production equity. This suggests a mechanism whereby highly productive firms can more easily
accumulate internal funds, consequently maintaining higher levels of equity.

Figure 3: Visualizing Firm Value Function Figure 4: Distribution of Firms

To better understand firm characteristics obtained from the model, we examine differences
in indicators across productivity levels. Figure 5 shows changes in input factors and financial
conditions corresponding to firms’ post-production equity positions. Focusing on dividend pol-
icy and financing choices, our model demonstrates results consistent with pecking order theory.
Firmswith limited cashfirst set dividendsnegative (i.e., issue equity), then choose debt financing,
and finally prioritize internal funds as they accumulate. Furthermore, as observed in Hennessy
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and Whited (2007) and Macnamara (2019), our model confirms that firms with moderate equity
levels set dividends to zero and accumulate internal reserves. In this model, debt financing plays
a crucial role. As shown in Figure 6, high-productivity firms maintain big debt financing capacity
even with no equity, while low-productivity firms can access risk-free rate financing after accu-
mulating some equity to improve their leverage.

Examining productivity differences, high-productivity firms (blue line) tend to hold more
capital and employ more labor. These firms achieve higher Return on Equity (ROE) and Return
on Assets (ROA), enabling more aggressive dividend policies. Interestingly, the behavior of high-
productivity firms in the right half of the figure provides insights into optimal capital structure.
Despite having access to favorable debt financing conditions due to their high productivity, these
firmsmaintain equity above certain levels, suggesting the importance of internal funds as a buffer
against future uncertainty.

The dynamic changes in leverage are particularly noteworthy. Low-productivity firms ini-
tially showextremely high leverage ratios but rapidly reduce themas equity increases. In contrast,
high-productivity firms maintain relatively stable leverage levels. This difference clearly demon-
strates how productivity differences affect firms’ optimal capital structure.

These observations indicate that differences in firm productivity systematically affect both
input factor choices and financial policies. In particular, they suggest that dividend requirements
for low-productivity firms may further constrain their ability to accumulate capital.

Figure 5: Firm Characteristics by Productivity Level and Equity Position⁶
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Figure 6: The Relationship Between Firm Equity and Interest Rates

4.2 The Effects of MinimumDividend Requirements

Our baseline analysis reveals that firms’ financial and investment decisions systematically
differ across productivity levels, with firms holding moderate levels of equity setting dividends
to zero and accumulating internal reserves. Building on these findings, we examine how min-
imum dividend requirements affect firm behavior and aggregate economic outcomes. Specif-
ically, we analyze three scenarios: a baseline economy without dividend requirements (𝜃 = 0),
and economies with moderate (𝜃 = 0.15) and stringent (𝜃 = 0.3) requirements, focusing on firms
with expected ROE below 8%.

Comparing Figure 5 and Figure 7, we observe no significant differences in the behavior of
high-productivity firms (High 𝜀 ). This suggests that firms above the ROE threshold can main-
tain optimal behavior regardless of the minimum dividend requirement. On the other hand, low-
productivity firms that do not reach the ROE threshold are forced to pay dividends in proportion
to their equity position. While the model allows firms to issue additional equity to cover any
funding shortfall after mandatory dividend payments, firms avoid this option due to its high cost.
Consequently, firmsneed tomaintain higher equity positions tomeet themandatory dividend re-
quirements. This is particularly evident in Figure 7, where low-productivity firmsmaintain higher
levels of equity positions. Although themandatory dividend requirementmakes equity financing
more challenging, the figures do not show a notable suppression in capital accumulation.

⁶The slight fluctuations observed in the figures are technical artifacts arising from our numerical computation
method. Specifically, these are phenomena associated with calculations using discrete grids and linear interpolation
approximations, and do not affect the economic interpretation of our results.
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Figure 7: Firm Characteristics by Productivity Level and Equity Position (𝜃 = 0.3)

Table (3) shows the impact of mandatory dividend requirements (𝜃) on economic indicators.
When 𝜃=0.15, we observe only minor negative effects on most economic indicators. Changes
in aggregate variables are limited to around -0.3%, and the decrease in the number of firms is
minimal at -0.1%.

On the other hand, when 𝜃=0.3, we observe significant economic impacts. First, there is a
notable 4.9% decrease in the number of firms. This decline suggests that mandatory dividend
requirements affect the viability of low-productivity firms. In otherwords, some low-productivity
firms are forced to exit the market due to mandatory dividend payment requirements.

This decrease in the number of firms is the main factor driving the decline in aggregate vari-
ables: a 5.9% decrease in GDP, a 6.5% decrease in investment, a 6.3% decrease in capital, and a
6.0% decrease in labor input. Looking at profitability and dividend indicators, aggregate ROE in-
creaseswith rising 𝜃 (17.1%→19.9%→21.5. However, averageROE initially increases (25.6%→26.9%)
but then significantly decreases (20.2%). This difference reflects changes in the composition of
surviving firms as low-productivity firms are forced to exit under stricter dividend requirements.

ROAalso shows interestingpatterns. While aggregateROAslightlydecreases (2.58%→2.57%→2.55%),
average ROA ultimately increases (1.80%→1.80%→2.08%). This suggests that firms with ineffi-
cient capital utilization exit the market due to stricter dividend requirements, leaving more ef-
ficient firms to survive.The increase in average payout ratio (53.7%→60.7%→60.9%) reflects that
fewer firms, particularly low-productivity ones, are able to maintain zero dividend payments un-
der the mandatory dividend requirements. Meanwhile, the stable aggregate payout ratio sug-
gests that because low-productivity firms need more equity than when 𝜃=0 to actively pay div-
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Table 3: Impact of Minimum Dividend Requirement (𝜃) on Economy

Variable 𝜃 = 0 𝜃 = 0.15 Change(%) 𝜃 = 0.3 Change(%)
Aggregate Variables
𝐺𝐷𝑃 0.504 0.502 -0.3 0.474 -5.9
𝐶𝑜𝑛𝑢𝑚𝑝𝑡𝑖𝑜𝑛 0.413 0.412 -0.3 0.389 -5.8
𝐼𝑛𝑣𝑒𝑛𝑠𝑡𝑚𝑒𝑛𝑡 0.091 0.090 -0.3 0.085 -6.5
𝐶𝑎𝑝𝑖𝑡𝑎𝑙 0.998 0.995 -0.3 0.936 -6.3
𝐿𝑎𝑏𝑜𝑟 0.333 0.332 -0.3 0.313 -6.0
Economic Ratios
Capital-Output Ratio 1.981 1.981 0.000 1.973 -0.008
Investment Rate(%) 18.0 18.0 0.0 17.9 -0.1
TFP 1.216 1.216 0.000 1.218 0.002
Returns and Payout Ratios
Aggregate ROE(%) 17.1 19.9 2.8 21.5 4.4
Average ROE(%) 25.6 26.9 1.3 20.2 -5.4
Aggregate ROA(%) 2.58 2.57 -0.01 2.55 -0.03
Average ROA(%) 1.80 1.80 0.00 2.08 0.28
Aggregate Payout Ratio(%) 54.2 53.4 -0.8 52.4 -1.8
Average Payout Ratio(%) 53.7 60.7 7.0 60.9 7.2
Firm Values
Aggregate Firm Value 0.583 0.555 -4.8 0.505 -13.4
Total Number of Firms 0.935 0.934 -0.1 0.890 -4.9

idends under the requirements, the total amount of dividends in the economy remains largely
unchanged.Regarding firm value, increasing 𝜃 leads to a significant decrease in aggregate firm
value (13.4% decrease at 𝜃=0.3), suggesting, consistent with previous studies, that dividend taxa-
tion destroys firm value.

4.3 Policy Experiment: Zero Dividend Tax

According to the Modigliani and Miller (1961), dividend policy does not affect firm value in
perfect capital markets. This is because dividends and internal reserves are perfect substitutes.
Specifically, investors can obtain funds by selling shares as needed, and firms can access capital
markets without friction, meaning that the timing of dividends does not affect value.

In the previous section, we analyzed the effects of minimum dividend requirements on firm
behavior and the overall economy in a setting that assumes real-world market conditions. The
results showed negative impacts from strengthening dividend requirements (increase in 𝜃), in-
cluding a substantial decrease in firm value (13.4% decrease at 𝜃 = 0.3) and a reduction in the
number of firms (4.9% decrease).

In this section, we analyze minimum dividend requirements in a setting closer to perfect
capital markets to identify whether these negative effects stem from market imperfections or are
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Table 4: Impact of Minimum Dividend Requirement (𝜃) when 𝜏𝑑 = 0

Variable 𝜃 = 0.0 𝜃 = 0.3 Change
Total Output (GDP) 0.523 0.529 +1.1%
Aggregate ROE (%) 39.6 41.2 +1.6pp
Aggregate Payout Ratio (%) 69.9 69.9 0.0pp
Average Payout Ratio (%) 73.4 73.3 -0.1pp
Firm Value 0.686 0.672 -1.9%

inherent to theminimumdividend requirements themselves. Specifically,weexamine the impact
ofminimumdividend requirements in an environment where dividend tax is eliminated (𝜏𝑑 = 0).

Table 4 shows the impact of minimum dividend requirements (𝜃 = 0.3) in an environment
without dividend taxation (𝜏𝑑 = 0). The first key finding is that the introduction of minimum
dividend requirements has a relatively small effect on firm value, showing only a 1.9% decrease.
This is significantly smaller than the impact observed in the presence of dividend taxation (13.4%
decrease). This result supports the Modigliani and Miller (1961) dividend irrelevance theorem,
suggesting that dividend policy has limited impact on firm value in an environment closer to per-
fect capital markets. Second, in the baseline case (𝜃 = 0.0), the payout ratio is already high at
around 70% and remains virtually unchanged after the introduction of minimum dividend re-
quirements. This indicates that in an environment without dividend taxation, firms can make
neutral decisions between dividends and retained earnings. Comparison between Tables 3 and
4 reveals that dividend taxation itself substantially reduces firm value. Moreover, imposing div-
idend requirements on firms with moderate equity levels in the presence of dividend taxation
significantly affects the decision-making of firms aiming to maximize their value. This can be
attributed to the interaction between dividend taxation and minimum dividend requirements
severely restricting firms’ financial flexibility and hindering optimal capital allocation.

4.4 Policy Implication

The following policy implications can be drawn from the model results. While this model
analyzes dividend requirements, these requirements can be interpreted as a simplified represen-
tation of various dividend pressures in reality, including demands from institutional investors,
corporate governance reforms, and social expectations. The destruction of firm value due to div-
idend taxation clearly exists. Shareholder return pressure on firms with moderate equity—those
still in the process of investment, accumulating internal reserves, and optimizing their capital
structure—reduces overall social firm value. However, dividend pressure may be justified when
positive effects, such as signaling effects fromshareholder returns, outweigh the reduction infirm
value.

Careful attention should be paid to the intensity of such pressure, as evidenced by the differ-
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ential impacts of 𝜃 values. Under moderate dividend pressure, the negative impact on the overall
economy remains limited, and assuming positive effects from shareholder returns, the overall
firm value may increase and capital efficiency metrics such as ROE and ROA may improve. How-
ever, when pressure becomes excessive, many low-productivity firms exit the market, new entry
is suppressed, and significant economic costs are incurred.

These model results also suggest potential risks of government-led uniform shareholder re-
turn policies (such as capital efficiency targets and corporate governance reforms outlined in
the Ito Report), as opposed to market-driven pressure from stock markets and investors. As this
study shows, the effects of dividend pressure vary significantly depending on firm productivity
and growth stage, and excessive pressure can have serious economy-wide implications through
the exit of growing firms and suppression of new entry. Therefore, rather than imposing uniform
shareholder return pressure with numerical targets, the government should establish a flexible
policy framework that considers firm heterogeneity and growth stages.

5 Conclusion

This paper analyzes the impact ofminimumdividend requirements on firmbehavior and ag-
gregate economic outcomes. Specifically, we construct a dynamic general equilibrium model
that incorporates firm heterogeneity and capital structure choices, extending Katagiri (2014)
framework to quantitatively evaluate the effects of dividend requirements on firms with low cap-
ital efficiency.

Our analysis yields two key findings. First, the impact of minimum dividend requirements
varies significantly with their intensity. While moderate requirements have limited negative ef-
fects on the economy, more stringent requirements promote firm exits and significantly affect
the real economy. Second, dividend requirements particularly affect firms in their growth stage.
While it is optimal for these firms to set dividends to zero and accumulate internal reserves, divi-
dend requirements potentially constrain their growth opportunities.

These results suggest potential risks in uniform shareholder return policies as represented
by the Ito Report. Policies that do not account for firm heterogeneity and growth stages may
have unintended consequences. Rather, it appears more desirable to allow market mechanisms
to determine appropriate shareholder returns while maintaining a proper corporate governance
framework.

This study makes two main contributions. First, it provides a novel analytical framework for
quantitatively evaluating shareholder return policies by explicitly incorporating firm heterogene-
ity and capital structure choices. Second, by theoretically analyzing how minimum dividend re-
quirements affect firm investment behavior and market structure, it offers new perspectives on
the evaluation of recent shareholder return promotion policies in Japan.
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Appendices

A Household Optimization Problem and First-Order Conditions

Utility function:

max
𝐿𝑡,𝑆𝑡+1

𝐸0
∞

∑
𝑡=0

𝛽𝑡 [log(𝐶𝑡)−𝜂𝐿𝑠
𝑡 ]

Budget constraint:

𝐶𝑡 +𝑆𝑡+1 = 𝑤𝑡𝐿𝑠
𝑡 +(1+𝑟𝑓)𝑆𝑡

Lagrangian:

ℒ = 𝐸0
∞

∑
𝑡=0

𝛽𝑡 [log(𝐶𝑡)−𝜂𝐿𝑠
𝑡 +𝜆𝑡 (𝑤𝑡𝐿𝑠

𝑡 +(1+𝑟𝑓)𝑆𝑡 −𝐶𝑡 −𝑆𝑡+1)]

First-order conditions:
1. First-order condition with respect to consumption 𝐶𝑡:

𝜕ℒ
𝜕𝐶𝑡

= 1
𝐶𝑡

−𝜆𝑡 = 0 ⇒ 𝜆𝑡 = 1
𝐶𝑡

2. First-order condition with respect to labor supply 𝐿𝑠
𝑡 :

𝜕ℒ
𝜕𝐿𝑠

𝑡
= −𝜂 +𝜆𝑡𝑤𝑡 = 0 ⇒ 𝑤𝑡 = 𝜂𝐶𝑡

3. First-order condition with respect to savings 𝑆𝑡+1:

𝜕ℒ
𝜕𝑆𝑡+1

= −𝜆𝑡 +𝛽𝐸𝑡[𝜆𝑡+1(1+𝑟𝑓)] = 0 ⇒ 1
𝐶𝑡

= 𝛽(1+𝑟𝑓)𝐸𝑡 [ 1
𝐶𝑡+1

]
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