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ABSTRACT
Japanese companies have been prohibited from using accrual manipulation
for R&D since 1999; however, many Japanese companies had not used accrual
manipulation even before 1999. Many companies (more than 90%) had
expensed all of R&D spending when it occurred because of tax benefits,
despite the fact that they could have used accrual manipulation of R&D
spending based on the existing accounting rules. Therefore, Japanese firms
would seem to have, in general, used real manipulation to (A) increase or
decrease R&D spending, and/or (B) to change the content of R&D to gain

target results within the short-term.
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Using the financial data from 1980 to 2006 of Japanese electronics

companies, this paper shows two kinds of evidence that managers adjusted the

amount of R&D spending for all periods according to their expected income and

that since 2000 they have tried to shorten the term in which the benefit of their

R&D spending was realized to improve short-term performance.

To determine the amount and/or the content of R&D spending for the

purpose of gaining a short-term benefit can result in the loss of opportunities to

gain greater long-term benefits.

I Introduction

Japanese firms, in general, consistently increased their R&D spending from

the end of World War Il to 1991. Japanese managers stated, and believed,

that increasing R&D investment was their obligation, regardless of the effect

on the short-term performance of their firm. However, R&D decreased for the

first time in 1992, just after the burst of the economic bubble in Japan. From

that time until 1999, Japanese managers, according to Mande et al. [2000],

made optimal allocations to R&D. As a result, even in 2005, the R&D spending



of Japanese firms has been ranked number two in the world.

Japanese companies have been prohibited from using accrual manipulation

for R&D since 1999. However, many Japanese companies had not used

accrual manipulation even before 1999 because of tax benefits, despite the

fact that they could have used it for R&D spending based on the existing

accounting rules. Therefore, Japanese firms would seem to have generally

used real manipulation: (A) increase or decrease R&D spending and/or (B)

change the content of R&D to meet short-term target results.

This paper shows empirical evidence that Japanese electronics companies

have used real manipulation, especially changes in the content of their

investment, regardless of changes in the accounting rules.

I R&D investment by Japanese electronics companies

Graph No.1 shows the time series change in R&D investment for the leading

Japanese electronics companies. The historical change of R&D investment by

the electronics industry in Japan is almost the same as that of Japanese firms

in general. The amount of R&D spending grew continuously during the period



between 1980 and 1991. After 1992, although the total amount of R&D

spending of all electronics companies was growing, the time series change

became erratic, depending on the firm. Moreover, companies can be divided

into two groups based on their tendencies in R&D spending after 1997; some,

such as Fujitsu and NEC, have decreased it and others, such as Panasonic and

Sony, have increased it regardless of their performance. As graph 2 makes

clear, the Japanese electronics industry, including Panasonic and Sony, fell

into a critical situation from 2000 to 2001.

[Graph 1]

-R&D Spending in the Japanese Electronics Industry-

600000

500000

400000

300000

200000

100000

Toshiba
Mitsubishi
NEC
Fujitsu
Panasonic
Sharp
Sony
Pioneer

1980
1982
1984
1986
1988
1990
1992 |5
1994
1996
1998
2000
2002
2004




Table 1 shows that Japanese companies, except for those in the chemical
and textile industries, increased R&D spending from 1991 and 2004,. Although
the growth rate of R&D spending by the electronics industry decreased
between 1991 and 2004, the actual amount of R&D spending by the electronics
industry consistently increased.

[Table 1]

Growth Rate of Industry-classified R&D

1981-90 | 1991-00 | 2001-04 | 2005-06
Pharmaceutical (9.4) 8.6 3.5 6.0 12.5

Electronics (5.5) 12.4 1.7 0.8 51
Transportation

Ecuimment (42) 94 | 02 | 66 | M3
Machinery (3.7) 9.5 2.9 3.9 8.3
Chemistry (3.7) 7.4 -0.5 -0.4 7.4
Textile (1.7) 8.0 -1.5 -15.2 11.8

Graph 2 shows the historical change of the operating income per sales ratio,

after adjusting for inflation, of Japanese companies. The red line represents

the electronics industry, the blue line represents the automobile industry, and

the black line represents all industries. We can see that this ratio has been

decreasing, by and large, despite a continuous increase of R&D spending, as



[Graph 2]
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shown in table 1. Notably, the income of the electronics industry plunged from

2000 to 2001, which is very important to our research.

I Previous Research and Hypothesis

1. Management Short-term decision-making and R&D Spending
Institutional investors (especially, mutual fund investors) reward short-term

performance with large investment inflows. Fund managers facing strong

performance-related flows have been shown to focus more on short horizon

investments: The fund manager’s investment horizons are driven by the short



horizons of their investors. Based on Suto et al. [2005], Japanese institutional

investors in 2004 were much more myopic than their American counterparts. In

Japan, about three fourths of the institutional investors planned to buy and sell

within six months, compared to only one fourth in the US. Pressure from the

capital market tends to make managers become myopic.

Notably, Bushee [1998] examined, in the U.S., whether or not institutional

investors create or reduce incentives for corporate managers to reduce

investment in R&D. He found that a large proportion of ownership by

institutions significantly increased the probability that managers would reduce

R&D to reverse an earnings decline. This was especially the case if they had

high portfolio turnover and engaged in momentum trading,

2. Accrual and real manipulation

It is generally accepted that there are two kinds of manipulation, accrual and

real. Accrual manipulation means "accrual-based earnings management"..."to

change the timing of a presentation"” (Shipper [1989]). Roychowdhury [2006]

refers to it as “earnings management through accrual manipulation.” Real



manipulation means "real earnings management"... "to change the timing of a

transaction" (Shipper [1989]). Roychowdhury [2006] differently postulates it as

“earnings management through real activities.” Shipper's conception is too

narrow. Real manipulation should include not only changes in the timing of

R&D spending but also the discontinuation of a planned transaction and/or the

change of the content of a transaction to meet short-term earnings goals if the

part done through a manager's real activity is important for its conception.

Managers use both accrual and real manipulation to improve short-term

performance.

Japanese firms have been prohibited from using R&D spending as a deferred

asset since 1999. Even previous to 1999, they had not deferred R&D spending

because of tax benefits. For example, only 5 of the 53 electronics firms had

used R&D spending as a deferred asset before 1998. Thus, most Japanese

firms may have used only real manipulation in their earnings management. To

attain a short-term performance gain, a firm might adopt two methods, used

alternatively or simultaneously, to meet their target performance; O adjust

(increase or decrease) R&D spending, or @ change the content of R&D.



Previous studies have documented that R&D spending is both an impetus for

the growth of the firm and a source of competitive advantage (Ettlie [1998]; Lev

and Sougiannis [1996]). However, managers may reduce R&D spending to

opportunistically boost short-term performance (Bushee [1998]).

3. The Horizon and Myopia Problems

Past empirical research has presented evidence for the existence of a

“Horizon Problem” and a “Myopia Problem” for R&D Investment.

Dechow and Sloan [1991] reported that opportunistic reductions in R&D

spending become more likely when the CEO approaches retirement. This so

called “Horizon Problem” is not covered in this paper.

The “Myopia Problem” is as follows; Opportunistic reductions in R&D

spending become more likely when the firm faces a small earnings decline or a

small loss. Mande et al. [2000] attempted to determine the relationship

between income smoothing and the discretionary R&D expenditure of

Japanese firms. They tested whether or not Japanese managers adjusted R&D

based on short-term performance. Their results show that Japanese firms in



several industries adjust their R&D budgets to smooth profits. Interestingly,

adjustments to R&D are larger in expansion years. These results point to

short-term decision making by Japanese managers that is similar to that

documented for U.S. managers.

Based on the above discussion, our null hypotheses are as follows;

H1. Managers do not adjust R&D spending to improve short-term

performance.

H2. Managers do not change the content of R&D spending to improve

short-term performance.

IV Analytical Method

Previous research dealt with the regressional relationship between R&D

investment and sales or operating income without considering a time lag or

with a fixed time lag. Therefore, we attempted to determine whether or not an

increase or decrease of R&D investment causes an increase or decrease of

operating income by incorporating a flexible time lag. More concretely, we

determined the relationship between current performance and investment in



R&D at t-1, then worked backwards for each successive year until the
relationship lost statistical significance. We then repeated the same process in
regards to the performance of each year, proceeding from t-1 backwards.

Ol = By RDy+ 3y RDyy + B2 RDygp #eveeee + By RDyk + uy

(1) Pt vs. R&Dt.1, R&Dt.2, R&Dt-3, R&D¢q - - - -+

R&Dt-4 R&Dtx R&D:t-2 R&Dt-1 Pt
\| | \| \I |

|
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t

t-4 t-3 t-2 t-1 t+1
(2) R& Dt-4 VS. Pt_3, P-t_z, Pt-1 , Tttt
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t-4 t-3 t-2 t-1 t t+1
R&Dt4

Pt may be the result of the R&D of t-1,t-2, t-3, and so on. To the contrary,

R&D t-4 may have an influence on the P of t-3, t-2, t-1, and so on.

The problem with the estimation of this equation is that because of the high

correlations between RDt and its lagged values, we do not get reliable

estimates of the parameter B;, the so-called multicolinearity problem. Irving

Fisher [1937] assumed the R; to decline arithmetically and S. Almon [1965]

generalized this to the case where the B, follow a polynomial of degree r in i.



This is known as the Almon lag or the Polynomial lag (Madala [2001], pp.

412-415).

Because we have to decide the shape of the equation in this model, we

assumed that the effect of R&D investment would follow the shape of a

quadratic equation based on the declining curve of the accumulated value in

the patent right.

Moreover, we chose capital expenditure, advertisement expense and R&D

expense as the determinants of the operating income, according to Lev &

Sougiannis [1996], because variables other than R&D investment can also

have an effect on operating income. The adjusted operating income per sales

is assumed to be proportional to the sum of the capital expenditure with a

one-year time lag, R&D with a flexible time lag, and advertisement cost per

sales with a one-year time lag, according to Lev & Sougiannis [1996].

(0%)1',; =q,+q, (T%)i,t—l +za2,k (R%)Lt_k +a, (AD/SV)M_1 oo (1)
k
Where Oli, t :Adjusted Operating Income
Si, t—k :Sales

TAIt-1 :Tangible Assets (Capital Expenditure)



RDi, t-k :R&D Spending
ADi, t-1 :Advertisement Expense
To verify Hypothesis 1, reverse regression of the multiple regression

equation (1) is needed, as follows;

(R%)i,t =0t (T%)i,t—l +;a2,k (0%’)i,t—k T (A%)i,t—l - (2)

Where Oli, t :Adjusted Operating Income
Si, t-k :Sales
TAI, t—1 :Tangible Assets (Capital Expenditure)
RDi, t-k :R&D Spending
ADi, t-1 :Advertisement Expense

To verify Hypothesis 2, multiple regression equation (1) was used.

VI Analysis and Results

1. Sample

Although the number of Japanese electronics companies listed on the First

Section of the Tokyo Stock Exchange has varied from 140 to 150, the number

of companies for which a complete data set was available for the period from



1980 to 2005 was 53°% in the AMSUS data base (Nikkei Quick Co.)*.

2. Results

H1. Managers do not adjust R&D spending to improve short-term performance.
H2. Managers do not change the content of R&D spending to improve
short-term performance.

For Hypothesis 1, we determined the relationship between the R&D
investment of each previous year and the adjusted operating income of each
year using multiple regression equation (2), while controlling for the effects of
capital expenditure and advertisement activity. Concerning Hypothesis 1, the

result of the Polynomial regression is as follows;

® The names of the companies and their descriptive statistics are shown at the end of the

paper. All 53 companies have been listed on the first section of Tokyo Stock Exchange. 53 is

a sufficient sample size for our multiple regressions.

* AMSUS is a financial data base which Nikkei Quick Co. provides.
http://corporate.quick.co.jp/service/product/amsus _market.html




[table 2.] (See the result of the analysis 1 at the end of this paper)

1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Time Lag 1 1 2 2 2 1 1 1 2 2 2 2 2 2 3

Significance

Level 0.002 | 0.009 | 0.003 | 0.006 | 0.003 | 0.000 | 0.003 | 0.008 | 0.001 | 0.002 | 0.003 | 0.001 | 0.002 | 0.007 | 0.001

AlC 3.158 (| 2.645 | 3.017 | 2.797 | 3.087 | 3.874 | 3.077 | 2.698 | 3.346 | 3.177 | 3.034 | 3.329 | 3.249 | 2.734 | 3.494

AIC represents Akaike Information Criteria®.

Investment in R&D was shown to be strongly influenced by the operating

income through all periods analyzed, at a significance level less than 1 %. The

length of the time lag was one (current period) or two years (one year

previously), except for 2005.

Next, we analyzed the relationship between the adjusted operating income of

each year and the R&D investment of each previous year using multiple

regression equation (1), while controlling for the effects of capital expenditure

and advertisement activity, Concerning Hypothesis 2, the result of the

Polynomial regression is as follows;

° Two criteria are often used to reflect the closeness of fit and the number of parameters

estimated. One is the Akaike information criterion (AIC), and the other is the Bayesian
information criterion (BIC). AIC is a more general criterion that can be applied to any model
that can be estimated by the method of maximum likelihood. See Maddala [2005], pp. 485,
488, 525.



[table 3.] (See the result of the analysis 2 at the end of this paper)

1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Time Lag 2 3 3 4 4 3 4 4 4 1 1 1 1 1 1

Significance

Level 0.005( 0.000 | 0.006 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 ( 0.000 | 0.009 | 0.000 (0.000| 0.000 (0.000 | 0.000

AIC 4.801( 3.747 | 2.831 | 8.436 | 9.866 | 3.910 | 8.389 | 7.027| 5.523 | 2.648 | 3.611 [4.025| 4.278 | 3.895 | 3.722

Duration of
Effect (year) 5 3 3 3

The result of investment in R&D was found to be reflected in the operating

income after a time lag through all periods, at a significance level of less than

1 %. The length of the time lag was three or four years before 1999, but it

decreased to one year after 2000 and continued as such until 2005.

3. Implications

Firstly, Hypothesis 1 "Managers do not adjust R&D spending to improve

short-term performance" was statistically rejected. This shows that managers

engaged in earnings management that included adjustments to R&D spending.

Secondly, Hypothesis 2 "Managers do not change the content of R&D

spending to improve short-term performance" was also statistically rejected.

This indicates the possibility that corporate managers changed the content of



R&D spending after the crisis in the Japanese electronics industry to create

short-term performance improvements.

Thirdly, we found empirical evidence that corporate managers have adopted

two kinds of real R&D spending manipulation. Corporate managers have

adjusted R&D spending and at the same time may have changed the content of

R&D spending to improve short-term performance.

4. Limitations

A problem may exist concerning the second hypothesis. We cannot conclude

without a doubt that the decrease in the period of the time lag was due solely to

the myopic decisions of management because there is the possibility that the

decrease was due to reduced product life cycles brought about by rapid

technological innovation. However, there is collateral evidence indicating that

Japanese electronics companies pulled the trigger and made strategic changes

in the content of R&D when the electronics industry fell into a critical situation

from 2000 to 2001.



VI Conclusion

Japanese companies have been prohibited from using accrual manipulation

for R&D since 1999; however, many Japanese companies had not used accrual

manipulation even before 1999 because of tax benefits, despite the fact that

they could have used it for R&D spending based on the existing accounting

rules. This indicates that Japanese firms generally used real manipulation by

(A) increasing or decreasing R&D spending and/or by (B) changing the content

of R&D to meet their short-term target results. This paper shows empirical

evidence that Japanese electronics companies have used real manipulation

regardless of changes in the accounting rules.

Firstly, R&D investment was both an impetus for growth and a source of

competitive advantage, as shown by the statistically meaningful relationship

between R&D spending and adjusted operating income during the period of our

analysis (see Table 3). This result coincides with the results of previous

studies by Ettlie [1998] and Lev and Sougiannis [1996].

Secondly, R&D investment was adjusted (increased or decreased) by the

current or past adjusted operating income, as shown by the statistically

meaningful relationship concerning the influence from operating income on

R&D spending during the period of our analysis (see Table 2). Our results

show that adjustment of R&D spending has been a means of real earnings



management by Japanese Electronics companies.

Thirdly, there is empirical evidence that corporate managers might have

adopted another method of real manipulation, changing the content of R&D

spending, to improve short-term performance: The length of the time lag was

three or four years before 1999, but it decreased to one year after 2000 and

continued as such until 2005, although there may be other reasons for this

phenomenon, such as technological innovation from analog to digital or

productive innovation.

Company Names

IBIDEN CO., LTD NEC Corporation

KONICA MINOLTA HOLDINGS, INC. FUJITSU LIMITED

Minebea Co., Ltd. IWATSU ELECTRIC CO.,LTD.
TOSHIBA CORPORATION NEC Infrontia Corporation

Mitsubishi Electric Corporation Sanken Electric Co., Ltd.

TOYO DENKI SEIZO K.K. EPSON TOYOCOM CORPOR
(TOYO ELECTRIC MFG. CO. LTD.) ATION

YASKAWA Electric Corporation Kyosan Electric Mfg. Co., Ltd.

Shinko Electric Co., Ltd. NOHMI BOSAI LTD.

MEIDENSHA CORPORATION Japan Radio Co., Ltd.

Origin ELECTRIC CO.,LTD. Matsushita Electric Industrial Co., Ltd.
TOSHIBA TEC CORPORATION SHARP CORPORATION

TAKAOKA ELECTRIC MFG.CO.,LTD. Hitachi Kokusai Electric Inc.

OSAKI ELECTRIC CO.,LTD. Sony Corporation

OMRON Corporation NEC TOKIN Corporation

TEIKOKU TSUSHIN KOGYO CO.,LTD. CHINO CORPORATION

MITSUMI ELECTRIC CO., LTD. TokoElectric.co




TAMURA Corporation

IWASAKI ELECTRIC CO., LTD.

IKEGAMI TSUSHINKI CO.,LTD.

Ushio Inc.

PIONEER CORPORATION

Shin-Kobe Electric Machinery Co. ,Ltd.

Victor Company of Japan, Limited (JVC)

CASIO COMPUTER CO.,LTD.

Foster Electric Company, Limited

Nihon Inter Electronics Corporation

Clarion Co., Ltd.

Nippon Chemi-Con Corporation.

TOKO,INC.

ICHIKOH INDUSTRIES,LTD.

Hoshiden Corporation

KOITO MANUFACTURING CO., LTD.

HIROSE ELECTRIC CO.,LTD.

DAINIPPON SCREEN MFG. CO., LTD.

Japan Aviation Electronics Industry, Limited

Canon Inc.

Hitachi Maxell, Ltd.

Ricoh Company, Ltd.

Shindengen Electric Manufacturing Co., Ltd.

NIDEC SANKYO CORPORATION
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