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Abstract
We study the effect of investment funds on wages and employment in Japan, with particular emphasis on the
possible conflicts of interest between investment funds and the employees of target firms. Investment funds may
try to gain profit by reducing wages and employee numbers. We contribute to the literature by analyzing the effect
of investment fund on wages and employment in listed firms in Japan, using data from 2007 to 2017. Considering
that the activity of investment funds varies across countries, we surmised that it would be interesting to examine
Japan’s data. We employ propensity score matching difference in difference method and a triple difference model
to examine the impact of investment funds on employment conditions. It is shown that in general, there is a
decrease in the number of employees in target firms.
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1. Introduction
We study the effect of investment funds 1 on wages and employment of target
firms in Japan. Investment funds, such as activist hedge funds and private equity funds,
began operating in the late 1990s (Buchanan et al., 2012; Hamao and Matos, 2018; Kubo,
2014). Several studies have shown that the funds’ investments have yielded positive
returns in Japan (Buchanan et al., 2012; Hamao and Matos, 2018; Inoue and Kato, 2007;
Nose and Ito, 2009, 2011; Uchida and Xu, 2008). Such results are consistent with several
studies in the US, which have observed short-term positive returns for funds (Brav et al.,
2008; Clifford, 2008; Greenwood and Schor, 2009; Klein and Zur, 2009) 2.
However, sometimes a severe conflict of interest arises between an investment
fund and the employees of the target firms. According to Buchanan et al. (2012), who
describe an attempt by an activist hedge fund to acquire a Japanese firm, employees and
other stakeholders strongly oppose their companies being acquired. Labor unions express
concerns that investment funds may have a negative impact on employees (Japan Trade
Union Confederation, 2007, 2009). As explained by the Japan Trade Union Confederation
(2009), the largest trade union national center, “many workers employed by companies
owned by investment funds remain under unstable circumstances, and these workers may
find themselves in far harsher conditions if investment funds hard-pressed for capital
resell their stock holdings.” Shleifer and Summers (1988) show that it may be possible
for outside investors to gain profits when the wages of some employees exceed their
productivity through implicit contracts.
Several papers provide quantitative analyses of the effect of investment funds
on employment in target firms (Amess and Wright, 2012; Antoni et al., 2019; Bernstein
et al., 2017; Boucly et al., 2011; Davis et al., 2013; Goergen et al., 2011; Guery et al.,
2017). The results of these papers are not conclusive. Some studies find that the impact
1

In particular, we focus on investments of 5% or more by funds in all listed companies in Japan.
Funds are defined as “investment companies (investment)” and “venture investment (operating
companies) (CVC)” in the RECOF M&A Database. The events covered are capital participation and
capital expansions. Among the investments in the sample, the highest stake was 38%.
2
Brav et al. (2008) analyze the pre-and post-investment returns of hedge funds and observes
abnormal returns of about 7%. Klein and Zur (2009) observe abnormal returns of about 10% for
hedge funds and about 5% for other activists in a short-run analysis. Greenwood and Schor (2009)
observe significant positive abnormal returns for targets invested by hedge funds and eventually
acquired.
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on employment is positive (Boucly et al., 2011; Bernstein et al., 2017), whereas others
observe a decrease in employee numbers of target firms (Amess et al., 2014; Antoni et al.,
2019; Davis et al., 2013; Goergen et al., 2011). Some papers report that wages decrease
after being acquired by an investment fund, whereas others find insignificant results.
Olsson and Tåg (2017) observe a significant decrease in wages for routine workers and
outsourceable employees of low productivity target companies. Antoni et al. (2019)
demonstrate that wages decline after private equity investments. Conversely, Amess et al.
(2014) argue that the effect of leveraged buyouts (LBOs) on wages is not significant.
We contribute to the literature by analyzing the effect of investment funds on
wages and employment in listed firms in Japan, using data for the period from 2007 to
2017. Our propensity score matching difference-in-difference estimation shows that, in
general, both employment and wages decrease after acquisition by an investment fund.
Many previous studies implicitly assume that the effects of investment funds
on employment and wages are similar across firms. However, it might be the case that
effects differ according to the characteristics of the acquired firms. For example,
investment funds may seek profits by reducing employee numbers only when an acquired
firm has excess employees. One of our most important contributions is that we consider
the possibility that the effect of investment funds varies according to the firm’s
characteristics. For example, it has been predicted that investment funds will reduce the
number of employees in firms with many excess employees 3. To examine this prediction,
we employ a triple-difference model to investigate whether the impact on employees
varies between firms with different characteristics. Our empirical analysis reveals that
investment funds are more likely to decrease wages in firms with low productivity.
Our second contribution is that we classify investment funds according to their
type and country of origin. Often, studies on investment funds focus on the effect of
particular types of investment, such as LBOs or investment by private equity funds.
Amess and Wright (2007) examine the impact of private equity LBOs on the number of
employees in UK target firms and do not observe a significant effect. Bacon et al. (2013)
provide a review of the literature and find that there is no systematic decrease in
employment after investment by private equity funds. Amess and Wright (2007) show
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Olsson and Tåg (2017) observed a significant reduction in the number of employees in firms with
low productivity.
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there is a negative relationship between buyouts and wage growth. To examine the effect
of different types of investment funds, we classify investment funds into activist and
nonactivist funds. Furthermore, we estimate the effect of the country of origin of the
investment fund. Guery et al. (2017) compare the activity of French and foreign private
equity funds in France and conclude that there is a strong country of origin effect in the
activity of private equity funds.
Our empirical analysis shows that the impact of investment varies according to
the types of investment funds. Firms acquired by both activist and nonactivist funds tend
to reduce employment compared with other firms. In addition, the reduction in
employment is larger in firms acquired by activist investment funds, and firms acquired
by activist funds are more likely to reduce wages. Furthermore, we find that the behavior
of the investment funds varies according to their country of origin. Firms acquired by
domestic funds tend to reduce wages, whereas no such trend is observed for firms
acquired by foreign funds.
Another contribution of this study is that we use Japanese data. Many previous
studies on the effect of investment funds’ activity on employment conditions use data
from the US, UK, or Europe 4. Japan is a unique testing ground for this topic because one
of the main characteristics of its labor market is long-term employment (Kambayashi and
Kato, 2017; Kawaguchi and Ueno, 2013; Ono, 2010; Suzuki et al. 2015). Therefore, there
may be relatively more firms with excess employees in Japan. Investment funds may be
able to gain profits by cutting jobs in these firms. Firms in Japan tend to keep the number
of employees steady, even when they are not making profits, by hiring less or transferring
employees to other divisions (Kato, 2001; Kester, 1991; Nakata and Takehiro, 2003; Noda,
2013; Suruga, 1998). Managers are reluctant to reduce the number of employees unless
they face strong pressure from the financial market 5.
The remainder of this paper is structured as follows. Section 2 describes the
data and descriptive statistics. Section 3 analyzes the impact of investment funds on
employment and wages. Section 4 presents the results when we classify investment funds
by their types and nationalities. The results of the triple-difference model are presented
4

Boucly et al. (2011) and Guery et al. (2017) use data from France. Olsson and Tåg (2017) and
Antoni et al. (2019) use data from Sweden and Germany, respectively.
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Bertrand and Mullainathan (2003), Ikeda et al. (2018) suggest managers tend to avoid conflict
with employees.
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in Section 5. Section 6 concludes.

2. Data
Our sample consists of around 500 listed firms for the period 2007–2017 in
Japan. The data on investment funds were obtained from the RECOF M&A database;
financial and employment information (including the number of employees, average
annual salary, average age, and average years of service) were obtained from the
Corporate Financial Data Bank of the Development Bank of Japan. Financial information
such as market capitalization and return on assets (ROA) was obtained from the Nikkei
NEEDS Corporate Governance Evaluation System, and the information on firms’
founding years was obtained from Nikkei NEEDS-FinancialQUEST. Our data are
winsorized at the 1% and 99% levels.
There were around 1,000 investments by investment funds in listed companies
in Japan during the sample period. We exclude cases for which we cannot obtain financial
information. In cases where the same firms are acquired more than once by investment
funds, we only use the first acquisition.
To observe the impact of investment funds on employees, we need to exclude
changes in the number of employees caused by events unrelated to the funds, such as
major mergers or transitions to a pure holding company. We excluded samples where we
observed a change in the number of employees of more than 50% compared with the
previous year’s level. We also exclude relatively small companies with less than 50
employees because funds may not be able to make large reductions in the number of
employees in these firms. In addition, companies related to finance were excluded from
the sample 6. After the exclusions, our final sample consisted of 253 events.
2.1. Investment funds
Table 1 presents the details on the investment funds in our study. Column 2
shows the number of investments; the funds were most active during 2007, but the
number of investments declined sharply after the financial crisis in 2008. Column 4
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Specifically, we have excluded companies whose industry codes in the TSE 33 classification are
"7050," "7100," "7150," and "7200".
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represents the average investment ratio, the proportion of shares owned by funds after
investment. The investment ratio is highest in 2016, which is consistent with an increase
in average transaction value in the same year, shown in Column 3. When we classify
investment funds by their country of origin, it is evident that there are more foreign than
domestic funds. In particular, the number of investments by US funds is larger than those
of Japanese funds. After classifying investment funds as activist or nonactivist based on
the RECOF database classification, Table 1 indicates that the number of activist funds is
larger than that of nonactivist funds.
2.2. Matching
When analyzing the impact of funds’ investments on employment conditions,
it is important to consider possible biases. There may be differences in characteristics
between the firms in which the funds choose to invest and those in which they do not
invest. If this is the case, differences in employment and wages between the two groups
may not be driven by the investment funds but by other factors. For example, firms are
more likely to cut jobs when their performance is poor. If funds tend to target lowperforming firms, and if the variable on performance is not controlled, we may observe a
negative relationship between funds’ investments and employment, but it would be
inaccurate to attribute its cause to the funds.
We use propensity score matching to address the above endogeneity problem.
Several other studies analyzing the impact of funds on employment and wages use this
method (Guery et al., 2017; Olsson and Tåg, 2017) 7. The propensity score is the potential
probability of receiving treatment or the probability of being acquired by the investment
funds. Firms are matched with each other based on this probability. Through this matching
process, we can compare the change in employment and wages between firms in which
funds invested (treatment firms) and other firms (control firms). When matching, we use
the one-to-one nearest neighbor matching approach with replacement. This means that
there is one control firm match for each firm in which funds invest, and the control firm
7

There are empirical studies that use instrumental variable methods to deal with endogeneity.
However, to our knowledge, there are no such studies in the investment fund literature. All of the
financial and equity variables that have been identified as potentially influencing target firm
selection by investment funds also affect employment. Therefore, it is difficult to find appropriate
instrumental variables that affect the explanatory variables but do not directly affect the explained
variables.
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may be matched with one or more treated firms.
The propensity score is calculated using a probit model, in which the dependent
variable is a dummy variable that takes a value of one if a firm has been invested in by a
fund, and the explanatory variables are the industry, number of employees, number of
employees squared, firm age, average employee age, average years of service, and year
of establishment, following Olsson and Tåg (2017). In addition, we include variables
related to firm finances, following Hamao and Matos (2018), who suggest that funds
consider the following variables when selecting target companies: equity market
capitalization (log), Tobin’s q, sales, sales change, ROA, the debt ratio, the cash-to-cash
ratio, the ratio of dividends to net income, and the ratio of share buybacks to net income.
All independent variables are lagged one year. We include the cash and deposit ratio
because studies suggest that investment funds focus on the cash and deposits held by
Japanese firms because they attempt to transfer cash and deposits to shareholders in the
form of dividends and share buybacks (Hamao and Matos, 2018; Inoue and Kato, 2007;).
By using propensity score matching, we can find control firms with similar characteristics.
2.3. Basic statistics
Table 2 shows the descriptive statistics for the sample firms. Panel A shows the
basic statistics before matching, whereas Panel B shows the results after matching. These
panels show the results for the tests of the difference between the means and medians of
the two groups. Panel A shows that there are significant differences in employment and
financial variables between firms that are targets of investment funds and other firms. It
is evident that there are many differences between the two groups. First, the target
companies are larger in terms of sales and number of employees, as shown by previous
studies (Olsson and Tåg, 2017). Second, target firms are more likely to achieve higher
performance in terms of stock market capitalization, Tobin’s q, and price to book value
ratios (PBRs) 8. Third, the foreign shareholding ratio of the target firms is significantly
higher. Again, this is consistent with the results of previous studies (Hamao and Matos,
2018). This suggests that the investment funds have low shareholdings and require
additional shareholders who are in favor of making changes. In addition, there are
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(Inoue and Kato, 2007).
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differences in employee-related variables, such as the average wage, the average age, and
the length of service of employees.
The most important message from Panel A of Table 2 is that the characteristics
of the target and other firms differ significantly. This makes it difficult to determine
whether the differences between the target and other firms are due to acquisition by
investment funds or other factors. To overcome this problem, we need a control group
that adjusts for characteristics. Therefore, we use the propensity matching method to
create a control group. Panel B of Table 2 compares the treatment and control groups and
indicates that the characteristics of the target and control firms are similar. There are many
variables with significant differences in Panel A, but the differences are not significant in
Panel B. Therefore, we can use the matching sample to investigate the effect of
investment funds.
2.4. Comparison of changes in employment and wage variables
Table 3 shows the change in the number of employees and wages in the three
years before and after acquisition by investment funds for treated and control firms. The
purpose of the table is to examine whether firms in which investment funds invest (treated
firms) are more likely to reduce the number of employees and cut wages compared with
other firms. If the investment funds attempt to increase profits by reducing the number of
employees and cutting wages, then a reduction in employee numbers and wages should
be evident in treated firms. In addition, we provide the results of t tests on the mean
differences in each year.
Panel A shows that the number of employees increases in both treatment and
control group firms. Typically, the number of employees in treated firms is 1,518 three
years before treatment, and 1,566 three years after treatment. In other words, there is little
change in the number of employees in firms in which funds invest. Similarly, among
control group firms, in which funds do not invest, the number of employees increases
over the same period from 1,376 to 1,612. In other words, the increase in the number of
employees is much smaller in treated firms.
Panel B shows the change in wages. In treated firms, there is little change in
wages around investment fund acquisitions; the average wage is around 6.28 million yen
three years before the investment and 6.32 million yen three years after. For the same
time period, wages increase in control firms from around 6.33 million yen to 6.52 million
7

yen. The differences between the two groups are not significant before investment funds
invest, but are significant afterward. In summary, the growth of employment and wages
is smaller in firms in which investment funds invest.

3. Regression analysis of the impact of the fund investments on
employment and wages
In this section, we report the results of regression analyses with employee
numbers and wages as the dependent variables to investigate the impact of investment
funds.
3.1. Employee numbers and wages
First, we run a regression analysis on the number of employees as the dependent
variable, with the following difference-in-difference model:
The number of employees
= α₁ + α₂ Post + α₃ investment + α₄ Post × investment + α₇ year + ε₁
The dependent variable is the number of employees and year denotes the year
dummies. Investment is a dummy variable that takes a value of one for target firms. Post
is a dummy variable that takes a value of one for target firms after investment. For control
firms, this variable takes a value of one after the year of the match. Using these two
variables, we can obtain a coefficient that shows the difference in the change in employee
numbers between target and control firms. We focus on Post × investment which is the
interaction term of the two variables above. The coefficient of this variable, α₄, indicates
the difference in the change in employee numbers. The sign of the coefficient α₄ is
expected to be negative if firms reduce employee numbers after the investment by the
fund. We use observations from three years before to three years after the investment 9.
We use ordinary least squares, with robust standard errors clustered at the firm level.
Columns 1 and 3 of Table 4 show the results for employee numbers with and
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We excluded an observation for the investment year because it is not clear whether the values are
recorded before or after the investment.
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without year dummies, respectively. One of the most important results in this table is that
employee numbers decrease after the investment by funds. The coefficients for Post ×
Investments are negative and significant in both equations 10. In other words, the change
in employee numbers in the firms in which investment funds invest is significantly
smaller than is the case for control group firms. The coefficient for the variable Post ×
investment is around –226 and significant. In other words, the number of employees in
target firms declines by an extra 226 persons compared with control firms. This result is
consistent with the idea that investment funds reduce the number of employees after
investment.
We estimate the effect of investment funds on wages using a similar equation.
Columns 2 and 4 show the results for wages. It is clear that the wages in target firms are
lower after these firms are acquired by investment funds compared with other firms. In
Column 2, the coefficient for the variable Post × investment is –201,132 and significant.
In other words, after investment, the average wage in target firms is 201,132 yen less than
in the control group firms. These results are consistent with the idea that employment
conditions become worse when firms are acquired by investment funds.

4 Different types of investment funds
In this section, we classify investment funds into various categories. First, we
classify investment funds into activist and nonactivist funds to test whether the former
tend to reduce employment and wages more than the latter. Often, activist funds are
considered, by definition, to more actively monitor the firm in which they invest, and they
are more likely to try to influence important decisions. They may send outside directors
to the board of directors or replace chief executive officers. To examine whether the effect
of activist funds is different from that of nonactivist funds, we divide the fund dummy

10

We do not include other control variables in our main analysis because they are controlled when
we create the matching sample. As a robustness check, we estimate the regression including more
control variables, namely, average annual salary, average employee age, average years of service,
firm age, log (tangible assets), total sales, total number of segments, log (market capitalization),
Tobin's q, PBR, total sales growth, ROA, debt ratio, cash to cash ratio, dividends as a percentage of
net income, share buybacks as a percentage of net income, and foreign ownership ratios. The results
are qualitatively similar to the results presented above.
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into an activist fund dummy and a nonactivist fund dummy. If activist funds try to
improve profits by reducing employee numbers or wages, the coefficient for the
interaction term between Post (post-acquisition dummy) and Activist would be larger than
that for the variable Post × nonactivist.
The results are shown in Table 5. Columns 1 and 3 show the impact on
employment, whereas Columns 2 and 4 show the results for wages. One of the most
important results is that the impact of activist funds is stronger than that of nonactivist
funds. In Column 1, the coefficient for the interaction term Post × Activist is –261.5 and
significant, showing that employee numbers decrease in the firms acquired by activist
funds. The coefficient for the interaction term between Post and nonactivist is smaller and
not significant.
The effect on wages is shown in Columns 2 and 4. The coefficient for the
interaction term between Post and Activist is negative and significant, whereas this is not
the case for the coefficient for Post × nonactivist. In other words, wages are more likely
to decrease in the firms acquired by activist funds. These results indicate that activist and
nonactivist funds behave in different ways.
Next, we categorize investment funds by their country of origin. According to
previous studies, the behavior of funds may differ depending on their origin. For example,
in France, Guery et al. (2017), found that firms acquired by private equity funds outside
France reduced employee numbers more than did firms acquired by French private equity
funds. We classified the origins of funds into five categories: the US (USA), the United
Kingdom (GBR), Japan (JPN), Singapore (SIN) and other countries (Others).
The results are shown in Table 6. In this section, we focus on the interaction
term of the post-acquisition dummy (Post) and the fund’s country of origin. One of the
most important features of Table 6 is that the impact on employment and wages is not
identical across countries, although employment tends to decline in companies acquired
by funds of all nationalities. According to Column 1, the decline in employment is similar
between firms acquired by US funds and those acquired by Japanese funds. However, the
coefficient of the interaction term is not significant for funds in the UK.
One of the most important results in the table is that the impact on wages differs
between firms acquired by Japanese funds and those acquired by funds of other countries.
The coefficient for the interaction term between Post and the Japanese fund dummy is
negative and significant at the 1% level, whereas coefficients for other interaction terms
10

are not significant. In other words, wages decline in firms acquired by Japanese funds but
do not decline in firms acquired by funds of other countries.

5. Triple-difference model
In this section, we use the triple-difference approach to conduct additional
regression analyses on the effect of investment funds on employment and wages.
5.1. Differences in the effects of the investment funds due to excess employees
The behavior of the funds might vary according to the characteristics of the
firm in which they invest. They may reduce the employee numbers only when there are
excess employees, for example. If this is the case, we may not be able to observe the
effect of investment funds correctly because the regression analyses in Table 4 do not take
into account the financial condition of the target firms. First, we calculate whether the
firm has excess employees. We create an excess employee dummy, which takes a value
of one if the firm has excess employees. Then, we examine whether the impacts of the
investment fund on employment and wages vary according to the excess-employee
dummy.
To calculate excess employees, we estimate the following regression:
Employee = α₁ + α₂ industry + α₃ sales + ε₁
We calculate the predicted value of the number of employees after estimating
the above equation. The variable excess employees is calculated by subtracting this
predicted value from the actual number of employees. Next, we use the following tripledifference model to examine the difference in the impact of the funds on employment and
wages depending on the number of excess employees. We use similar regression for
wages.
The number of employees
= α₁ + α₂ Post + α₃ investment + α₄ excess employee + α₅ Post × investment +
α₆ Post × excess employee + α₇ investment × excess employee + α₈ Post × investment ×
excess employee + ε₁
11

The dependent variables are the number of employees and wages. The period,
Post, investment, firm, year, and industry are the same as in the previous sections. Excess
employee is a dummy variable that takes a value of one if the number of excess employees
one period before the investment is greater than zero (positive). We focus on the
coefficient of Post × investment × excess employee, α₈, which shows the impact of the
fund on the employee numbers and wages in a portfolio company with excess employees.
If the number of employees or wages are more likely to be reduced in firms with excess
employees, the coefficient would be negative and significant.
The results of this analysis are presented in Table 7, Panel A. In the analysis of
employee numbers, the coefficients for triple differences are negative but not significant.
The coefficients are not significant in regressions in which the dependent variables are
wages. In other words, we do not observe any evidence that excess employees influence
the effect of the funds in this analysis.
5.2. Differences in the effects of investment funds by firm productivity
In this subsection, we conduct another triple-difference model by classifying
firms according to their productivity. It is possible that investment funds reduce
employment and wages if the target firm’s productivity is low. This is consistent with
previous studies showing that firms reduce employee numbers when firm performance is
not satisfactory (Noda, 2013). We use the following triple-difference model to examine
the difference in the impact of the funds on employment depending on the productivity
of the firm.
The number of employees
= α₁ + α₂ Post + α₃ investment + α₄ low productivity + α₅ Post × investment +
α₆ Post × low productivity + α₇ investment × low productivity + α₈ Post × investment ×
low productivity + α₉ employment + α₁₀ firm + α₁₁ year + α₁₂ industry + ε₁
Low productivity is a dummy variable that takes a value of one if operating
income per capita one period before investment fund investment is lower than the industry
median. The results for the number of employees are presented in Panel B of Table 7. The
most important result is that the coefficient for triple difference Post × investment × low
12

productivity is negative and significant for wages. In other words, firms with lower
productivity are more likely to decrease wages when acquired by investment funds.

6. Conclusion
This study analyzes the impact of investment funds on the employees of the
portfolio companies in terms of employment and wages. We summarize our results as
follows. The most important result is that both employment and wages decrease after
acquisition by investment funds. The reduction in the number of employees is larger in
firms that are acquired by activist funds than in those acquired by nonactivist funds.
Moreover, activist funds are more likely to decrease employees’ wages. In addition, we
find that the funds’ country of origin matters. In particular, firms acquired by domestic
funds are more likely to reduce wages and to make larger reductions in employee numbers.
We also find that firms with lower productivity are more likely to decrease employees’
wages after the investment by funds.
There are several limitations in this paper that should be considered in the future.
First, we have not examined the interaction between firm performance and employment
conditions. Second, we have not assessed whether there is a trade union in the target
firm.
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