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ABSTRACT

Technological innovation by R&D is at the core of business strategy for firms to compete in the competitive market.
This paper tests the correlation between firms R&D investment intensity and the one-year lagged performance of Chi-
nese Listed IT firms, and suggests that firms with an intensive investment strategy in R&D will have significantly larger

financial performances in the following year.
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1. Introduction

The growth of technological firms is based on the ex-
ploitation of innovative products and services thus forc-
ing them to strongly invest in research and development
(R&D) [1]. It is important for firm’s managers to under-
stand the relationship between R&D investment and
firm’s performance and value [2].

Many researchers have been interested in the relation-
ship between R&D investment and the firm’s market
value, and have shown their positive and significant cor-
relation. For example, Connolly and Hirschey’s (1984)
study, which concentrated on 390 firms of the classifica-
tion Fortune 500, showed the existence of a positive cor-
relation between the R&D expenditures and the firm’s
value [3]. Bae and Kim found that R&D investment con-
sistently has a significant positive effect on the market
value of firms in all three of the most advanced econo-
mies—the US, Germany, and Japan [4]. Hall, Thoma,
and Torrisi found that Tobin’s q is positively and sig-
nificantly associated with R&D and patent stocks [5].

Beyond their impact on the firm’s market value, R&D
may have an influence on the firm’s financial perfor-
mance [1], which is appreciated in terms of income, sale
growth, and so on. Some researchers have attested the
relation between R&D and firm’s financial performance,
and have found firms with an intensive investment strat-
egy in R&D have significantly larger financial perform-
ances. Brenner and Rushton noticed that the firms which
have higher R&D expenditures on average obtain a sales
growth rate higher than the market average rate, and vise
versa [6]. Sougiannis found there’s positive correlation
between the annual R&D expenditures and the net in-
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come announced by the firms in their annual report [7].

However, Lantza and Sahutb reached the opposite
conclusion. They observed that the beta is nearly two
times higher, and the return nearly two times lower for
companies with intensive investments in R&D, compared
to low R&D investing companies. Indeed, firms with an
intensive investment strategy in R&D have significantly
lower financial performances [1].

The review of the literature insists on contradictory
results about the incidence of the R&D expenditures on
the firm’s financial performance. And on the other hand,
Chinese firms may have different characteristics in their
R&D activities, so it is of significant importance for us to
test the relation between R&D investment and firm’s fi-
nancial performance in Chinese firms.

This paper is organized as follow. In Section II, we
located our research in R&D in Chinese firms and related
literature in order to define our framework and formulate
assumptions to study the impacts of R&D investment on
firm’s return on assets (ROA). In Section III, after a de-
scriptive analysis of our sample, we test our assumptions
using multiple regressions. Lastly, a brief conclusion is
put forward.

2. Research Background and Development
of Hypotheses

2.1. Research Background and Related Studies
in China

R&D has also been known as one key strategic factor to
continually improve the product and services in today’s
business world based on new technology innovation [8].
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Facing increasing competition and globalization, Chinese
firms have been expanding their R&D and innovation
since middle 1990s in order to reconstruct their technol-
ogy capability and knowledge structure [9].

Meanwhile, the relation between R&D and firms per-
formance is attracting some Chinese researchers’ atten-
tion recently. Liang and Yan, with pooled 2001-2003
data for about 240 Chinese firms traded publicly in
Shenzhen Stock Exchange, found that there were positive
correlation between firms R&D and current, one-year
lagged and two-year lagged main business service profit
margin with a descending regression coefficient [10]. Xu
and Tang tested the relation between R&D and gross
profit ratio with the sample of Chinese listed firms from
2002-2006, and also found that R&D investment can
promote firm’s performance [11]. But Li, Huang and
Wang suggested there was not a regression relationship
between enterprise R&D expend and profit ability [12].

These studies did not lead to a consensus about the
R&D impacts on financial performance [13]. There may
be three reasons for these inconsistent results. First, some
researches focus on test the relation between firms R&D
and their performance of the same year, while R&D ac-
tivities are future-aimed actives, and their impacts may
be some years lagged, so, such model may undervalue
the contribution of R&D. Second, most of the researches
are focus on manufacture firms, which include food, tex-
tile, wood and furniture, petroleum, electronics, medicine
and biological products, information technology industry
and so on. R&D activity may have a different impact on
the firm performance across different type of industry [8],
and the existing researches pay little attention on this
difference. The last, and the most important one is, R&D
investment is not mandatory information in PRC Ac-
counting Standard for Business Enterprises (CAS), and a
firm may disclose R&D information voluntarily if its
managers suggest this information may have a material
effect on the decisions of shareholders and stakeholders.
It is in the new CAS 6-intangible assets, which Ministry
of Finance People’s Republic of China issue in 2006 and
carry into execution in 2007, prescribe the disclosing of
list firms’ R&D first time. So most of the existing re-
searches are based on the data before 2007 which only a
small quantity of firms disclose their R&D activities ac-
curately and fully. The only one relevant research used a
sample of 2007-2008 Chinese listed firms [14] fell into
an error which took the firms whose “development ex-
penditure” was bigger than “0” as the R&D intensive
firms. In CAS 6, it is asked that a firm’s expenditures for
its internal research and development projects should be
classified into research expenditures and development
expenditures, while the research expenditures and parts
of development expenditure should be recorded into the
profit or loss for the current period; and only when they
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satisfy some conditions simultaneously, the development
expenditures may be confirmed as intangible assets. So,
the closing balance of “development expenditure” only
represents the expenditures which a firm tries to confirm
as intangible assets after they meet the conditions for
confirmation, doesn’t represent the total R&D amount in
current year. Researcher needs to peruse the annual fi-
nancial report and confirm the accurate R&D investment
with professional knowledge and judgment.

So, this paper tries to explore the relationship between
firms R&D and their financial performance in Chinese
Information Technology industry from 2007-2009.

2.2. R&D and Firm’s Performance:
Negative or Postive?

2.2.1. R&D: Uncertainty and Long-Term Oriented
Though it is general recognized that new products and
services are of great importance in competitive success, it
is alleged that managers are risk averse and favor short-
term earnings, and they maybe avoid R&D for the fol-
lowing reasons.

First, intangible investments have a greater probability
of failure than tangible investments. R&D, a long-term
growth investment, may involve a technological and com-
petitive risk—a technological rupture brutally makes ob-
solete the discovery, and its discovery may be not be-
come a market standard [1]. On the other hand, compared
to returns from tangible investments, those of R&D and
innovation investments are more remote in time. What is
good in the long run is not always good in the short.

Another characteristic R&D expenditure is irreversi-
bility, that is, if a firm stops a R&D project, it cannot
recover all the money invested, because generally these
investments are partly specific to the firm and cannot be
sold at their acquisition cost.

Third, the spillovers relating to processes of specific
R&D make it possible for competitors to gain competi-
tiveness at a lower cost, the imitation of the processes. It
is found that the output of R&D activity has public good
characteristics; its results cannot be fully appropriated by
the inventor.

2.2.2. R&D: New Products, Knowledge and
Absorptive Capability

Firm’s competitiveness is a function of the firm’s tangi-
ble and intangible stocks. Nowadays, business environ-
ments are coming into an environment which D’Aveni
named ‘“hyper-competition”, firms must continuously
develop themselves in new directions which are based on
rapid technology and knowledge creation, acquirement,
diffusion and use to keep a sustainable competitive ad-
vantage; intangible capital stocks are superseding tangi-
ble capital stocks to be at the core of business strategy for
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firms, which are dependent on firm’s R&D investment.
The key competitive success factor is the ability to con-
stantly develop new products, processes or services pro-
viding the customer with increased functionality and
performance [15,16].

A firm’s R&D investment plays a pivotal role in the
firm’s innovation activities. Innovative activity is risky,
but its successful outcome confers monopoly power on
the innovator Successful R&D can create new products
and services, improve the quality of the products and/or
services, which may work as barriers to entry, intangible
capital stocks, or market demand factors that bring posi-
tive values to a firm’s performance and future growth
opportunities.

Another output of R&D activities is new knowledge
and information. In the emerging learning economy,
which is not only connected to the flow of objects from
the “stock of knowledge”, but also the generation of new
knowledge, particularly through R&D & innovation [17],
the ability to generate, learn and share ideas and knowl-
edge has been considered, from a strategic perspective,
as a critical source of competitive advantage [18].

The last one, which is also of great importance is,
R&D can the firm’s ability to recognize, assimilate the
value of new, external information, and apply it to com-
mercial ends, which Cohen label this capability a firm’s
absorptive capabilities, is critical to firm’s innovation
capabilities [19,20]. The ability to exploit external know-
ledge is a critical component of innovation capabilities,
which is largely a function of the level of prior related
knowledge. This prior knowledge includes basic skills or
even a shared language, but also includes knowledge of
the most recent scientific or technological developments
in a given field, and it is firm’s R&D activities that con-
struct most of thus related knowledge.

The review of the literature insists on contradictory
results about the incidence of the R&D investments on
the firm’s financial performance. Our synthesis and ob-
servation led us to suppose that the R&D activities should
indicate the capacity of a firm to maintain its competitive
advantages, especially in technological firms.

In order to test our assumption, we chose to focus our
study on IT firms because their activities are based on the
economic exploitation of their R&D results. Though
Mank and Nystrom have found that the computer indus-
try in America is undergoing a reduction in their R&D
intensity, and there were consistently negative correlation
between firm’s R&D intensity and its shareholders’ re-
turn [21]. This isn’t the true to the Chinese IT firms, and
makes the following hypothesis:

Hypothesis: the firm’s following financial perform-
ance is increasing with the intensity of the expense in
R&D.
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3. Variable and Sample
3.1. Variable

Independent variable, R&D intensity, is calculated as
firm’s R&D expenditures to its same year’s revenue
which we labeled RDR. While the ratio of R&D expen-
ditures to assets (RDA) as another independent variable
when we conduct robustness test.

One-year lagged' ROA is used as dependent variable
in our model, while one-year lagged ROE does as an-
other dependent variable for robustness test.

Firm’s size (LNA) and asset-liability ratio (ALR) are
conducted as control variables.

3.2. Data Sources and Sample

For the purpose of our analysis, we use data from the
2007-2009 annual report of the Chinese listed IT firms
that disclose their R&D expenditures. We eliminate the
special treatment (ST) firms, because such firms maybe
have strong motivation to manage their earning through
multi-means including change R&D investment and
R&D expenditures treatment. Therefore, our sample is
composed of 106 firm-years in IT sector. And when we
analyze the relation between R&D investment and one-
year lagged performance, there are 73 firm-years.

4. Empirical Results
4.1. Descriptive Analysis of the Sample

Descriptive analysis of sample firms RDR and RDA are
shown in Table 1. In order to understand the intensity of
R&D in IT industry, Table 1 also shows the R&D inten-
sity of other high-tech manufacture firms, and the differ-
ence before these two kinds of industry. Table 2 de-
scribes the difference of every year.

Table 1. Descriptive analysis.

. Std. .
N Min. Max. Mean Deviation Sig.
R G" 115 0.000161 0.101548 0.026608 0.026246 0.000

D C 201 0.000005 0.149105 0.014351 0.017650 ~+0!

A Total 316 0.000005 0.149105 0.018812 0.021954
G 115 0.000195 0.199561 0.046216 0.045507
R 24.783
D C 201 0.000009 0.186492 0.025227 0.029346 ~ = 0.000
R Total 316 0.000009 0.199561 0.032865 0.037397

*G” represents IT firms, which code is begin with “G” by the China Se-
curities Regulatory Commission; and “C” represents other high-tech manu-
facture firms, P <0.01.

'The Chinese listed firms have adopted new CAS for only four years,
while the most of annual financial report of the listed firms will be
issued this month, so there are only three years data can we used for our
test. On the other hand, there only about 80 listed IT firms and the
fewer have disclosed their R&D expenditures fully, so we have no more
sample for longer-term effect analysis.
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Table 2. Multiple comparisons of R&D of every year.

Table 3. Regression result.

Mean Difference (G-C) Std. Error Sig. Variable Coefficient Std. Error t-Statistic Prob.

2007 0.010448642654™  0.004422784869 0.019 C —0.126088  0.156068 —0.807904  0.4255

RDA 2008  0.014270948168™  0.004359963315 0.001 RDR 0.622285™  0.178909 3.478220  0.0016

2009 0.011913934412°°  0.004132591277 0.004 ALR —0.172887"" 0.056112 —3.081134  0.0044

2007 0.022323290114™  0.007548107759  0.003 LNA 0.010653  0.007764 1.372143  0.1802
RDR 2008  0.023018739593™"  0.007151458023 0.001 Adjusted R-squared 0.490772
2009 0.017086687893"  0.007052851362 0.016 F-statistic 2652152
— Prob 0.003229

"P<0.01.

As Tables 1 and 2 show, the total and every year R&D Table 4. R . It (robustess test
intensity of IT firms are large than other high-tech manu- able 4. Regression result (robustness test).
facture firms signiﬁcantly. Coefficient ROA ROE ROE

. . . C —0.029452  —0.522921  —0.386577
4.2. Multiple Regression Analysis
) ) ) RDR 0.887561"
According to the hypothesis the variables we suggest .
. . . . RDA 1.017600 1.427802
above, a series of multiple regression analysis are con-
ducted. ALR -0.197655™"  —0.212220"  —0.247853"™"

First, we test the IT firms R&D intensity and the cur- LNA 0.006666 0.030449" 0.024866

rent year’s financial performance, and it is suggested that
Y P ’ g8 Adjusted R-squared ~ 0.463898 0.160069 0.134577

there’s no significant correlation between same year’s
R&D intensity and financial performance.

Then, we test their R&D intensity and one-year lagged
performance. The results are shown in Table 3, In order
to test the robustness of the model, we take RDA and
ROE as independent variable and dependent variable
respectively, and the main results are shown in Table 4.

It is noticed that the IT firm’s R&D investment inten-
sity measured by the ratio R&D expenditures/revenue
maintains a strong positive correlation (0.622285™")
with the variable “one-year lagged Return to Assets
(ROA)”. In other words, when the firm records signifi-
cant expenditure of R&D, it will have large financial
performance. Robustness test also suggest the same re-
sults.

5. Conclusions

A firm has to offer and/or the processes used to deliver
the products and services and also to strengthen the
competitive power in today’s business world based on
new technology innovation [8]. So, R&D has also been
known as one key strategic factor to firm’s sustainable
competitive capability. But its greater probability of fail-
ure, its expenditure’s irreversibility and its returns’ more
remote in time may result in managers’ R&D avoidance.
So, an understanding of the relationship between R&D
investment and firm’s performance is important both
because of its relevance to setting R&D budgets and be-
cause it can inform some of the strategic choices made
by the firm’s top management [2].
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P <0.01; P <0.05"P<0.1.

This paper describes the R&D investment in Chinese
listed IT firms, and tests the correlation between firms
R&D intensity and the one-year lagged financial per-
formance. The empirical results suggest that R&D inten-
sity of IT firms are large than other high-tech manufac-
ture firms significantly, and there’s significant correla-
tion between R&D intensity and the following financial
performance. That is, the firms which undertake intense
R&D expenditures reinforce their performance.
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