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CHAPTER 3 

LITERATURE REVIEW 
 

3.1 Related literature of Tobin’s q 
 
The q ration was first introduced in 1969 by James Tobin as a predictor of firm’s 

profitable investment. Tobin (1969) specifies q as a ratio of a firm’s market value to 

its replacement cost. A firm is worthy to be invested when q exceeds unit as a result of 

that the marginal benefit of investing exceeds the marginal costs. Tobin’s intent was to 

examine a causal relationship between q and investment. He argues that if, at the 

margin, q exceeded unity, firms would have an incentive to invest, since the value of 

their new capital investment would exceed its cost. It is clear that if all such 

investment opportunities were exploited, the marginal value of q should tend toward 

unity.  

Tobin’s q has been used as a proxy variable of many corporate phenomena such as the 

information technology (IT) investments (Bharadwaj et al, 1999), and research and 

development (Cockburn and Griliches, 1988; Megna and Klock, 1993). 

Lindenberg and Ross (1981) use q as a measure of the capitalized value of monopoly 

rents. Lindenberg and Ross (1981) examine the relationship between accounting data 

and financial market data to determine the extent, distribution, and history of 

monopoly and quasi-rents in the industrial sector. Their basic data is to use Tobin’s q , 

the ratio of the market value of a firm to the replacement cost of its assets, as a 

measure of, or bound for, the monopoly rents of that firm. They develop a data base of 

q ratio for a sample of firms and relate q both theoretically and empirically to other 

traditional measures of monopoly power. Megna and Klock (2000) investigate the 

measurement and valuation of intangible capital in the wireless telecommunications 
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industry. Four specific sources of intangible capital are investigated: advertising, 

research and development (R&D), radio spectrum licenses, and measures of installed 

customer base. This study use Tobin’s q as the measure of intangible capital. The 

results show that stocks of intangible capital are statistically significant determinants 

of Tobin’s q in the high-technology cellular communications industry. And the 

licensing variable is by far the most important, explaining 60% of the variation in q; 

however, advertising expenditures do explain a statistically significant amount of 

additional variation. Measures of installed customer base, or brand loyalty, also 

contribute to variation in q, but less than the licensing variable. The conclusions are 

robust with respect to choice of functional form, and inclusion of time effects. This 

suggests that q is measured correctly due to the understatement of assets due to 

accounting methods. The practical significance of this is that it is misleading to 

compare q ratios without taking into consideration intangible capital. 

Several studies also explored the relationship q and intangible value to examine the 

effects of factors such as R&D, patents and IT that are considered to contribute 

significantly to a firm’s intangible value (Megna and Klock, 1993; Hall, 1999).  

In particular, the q ratio has been used as a measure of firm’s intangible value. The 

use of q for measuring intangible value is based on the assumption that the long-run 

equilibrium market value must be equal to the replacement value of its assets, given a 

q value close to unity. According to Bharadwaj et al (1999), deviations from this 

relationship (where q is significantly greater than one) are interpreted as signifying an 

unmeasured source of value, and generally attributed to the intangible value of the 

firm investments. 

The advantage of using Tobin's q is that the difficult problem of estimating either rate 

of return or marginal costs is avoided. On the other hand, for q to be meaningful, one 

needs accurate measures of both the market value and replacement cost of a firm’s 
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assets. 

It is usually possible to get an accurate estimate for the market value of a firm’s assets 

by summing the values of the securities that a firm has issued, such as stocks and 

bonds. It is much more difficult to obtain an estimate of the replacement costs of its 

assets, unless the used equipments still exist in the market. Moreover, expenditures on 

advertising and research and development create intangible assets that may be hard to 

value. Typically, researchers who construct Tobin's q ignore the replacement costs of 

these intangible assets in their calculations. For that reason, q typically exceeds 1. 

Accordingly, it can be misleading to use q as a measure of market power without 

further adjustment.  

Therefore, various methods have been proposed for calculating the q ratio, according 

to Chung and Pruitt (1994), different approaches tend to yield similar value for q ratio. 

Tobin’s q is typically calculated in two competing ways. The first one, referred as the 

computationally costly approach, uses an extensive of financial statement information 

as a starting point for estimating both market and replacement values. The data are 

then adjusted for factors that are likely to cause systematic divergences between 

market and accounting values. A typical representative of the computationally costly 

approach is Lindenberg and Ross (1981) approach. In this approach, market price is 

collected for each traded financial claim (i.e., common stock, debt, or preferred stock) 

of the firm. The market values for each claim are then summed as an estimate of the 

market value of the entire firm. The replacement value of the firm is estimated by 

adjusting the book value of assets for cumulative inflation and depreciation occurring 

between the time fixed assets are placed in service and present. However, the use of 

this method is restricted because of the lack of widespread availability of the same 

comparable assets in public market. The second approach, referred as the simple 

approach, uses a comparatively small set of financial statement data with minimal 
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adjustments. A typical representative is Chung and Pruitt (1994) approach. The 

advantage of this approach is that it uses a simple formula that requires financial and 

accounting information available from the database and is highly correlated with q 

calculated by using the more traditional Lindenberg and Ross’s approach (1981). In 

this study, we use method provided by Chung and Pruitt’s to calculate q ratio. Tobin’s 

q is computed as Approximate Tobin’s q＝
TA

DEBTPSMVE ++  

Where MVE is the product of a firm’s share price and the number of common stock 

shares outstanding, PS is the book value of the firm’s preferred stocks, DEBT is the 

value of the firm’s short-term liabilities net of its short-term assets, plus the book 

value of the firm’s long term debt, and TA is the book value of the total assets of the 

firm.  
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3.2 The impact of R&D intensity on firm’s performance 
  

R&D intensity measures a firm’s relative commitment to innovation. In this study, 

R&D intensity is reported by the ratio of total R&D expenditures to total assets. 

Shih-Chuan Tsai (2001) employed this method to calculate R&D intensity which is 

used to determine the effect of R&D expenditures on firm’s market value. Tsai 

concludes that the abnormal returns over the announcements of new R&D projects 

increase when there is larger uncertainty in the market. This confirms the conjecture 

that R&D investment is considered as purchase of a growth option and therefore the 

value of the investment is positive correlated to volatility. 

R&D intensity appears relatively high in biotechnology compared to other 

high-technology industries. Reports of R&D of 50% or more of total revenues are 

common in biotechnology (Lee and Burrill, 1996; Malecki, 1997).  

Most of the previous empirical findings suggest that R&D investment has a positive 

impact on firm’s performances such as, market value, market share, market growth, 

and Tobin’s q. For example, Sung C. Bae, Bowling (2003) examined the effect of 

R&D investments on the market value of firms in three of the most advanced 

economics-the US, Germany and Japan-using firm-level data during 1996 to 1998. 

The empirical result is that R&D investment consistently has a significant positive 

effect on the market value of firms in all three nations. This finding strongly indicates 

that capital markets in these nations value long-term R&D investment highly.  

Chan (1990) finds that share-price responses to 95 announcements of increased R&D 

spending are significantly positive even when the announcement occurs in the face of 

an earning’s decline. High-technology firms that announce increases in R&D 

spending experience positive abnormal returns on average, whereas announcements 

by low-technology firms are associated with negative abnormal returns. Further, in 
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our cross-sectional analyses we find that higher R&D intensity than the industry 

average leads to larger stock-price increases only for firms in high-technology 

industries.  

These results suggest that investors look beyond the current earning’s impact of major 

strategic investment when valuing a firm’s stock. Chauvin and Hirschey (1993), hire 

roughly 1500 US firms over a 3-year period from 1988 through 1990, also report that 

after controlling for the independent influences of current cash flows, growth, risk and 

market share, R&D expenditures have consistently large, positive influences on the 

market value of the firm. Spending on R&D can be viewed as a form of investment in 

intangible assets with predictably positive effects on future cash flows.  

Above results suggest that investors evaluate the R&D impact of firms according to a 

long-term basis. Lee and Shim (1995) show that the relationship between R&D 

activities and market growth in high-tech industries is positive and significant in both 

United States and Japan over a 5-year period from 1986 through 1990. An effective 

deployment of R&D in a high-tech industry helps to enhance market growth that 

builds a sustainable competitive advantage in a long term. This study also examined 

the moderating effects of R&D activity on the firm’s competitive forces and market 

growth of the U.S. and Japanese high-tech industries. The U.S. firms’ growth related 

to the selected strategies is moderated by the R&D activity, while the relationship is 

not significant for Japanese high-tech firms. The conceptual linkage between the 

strategic variables and market performance (MGRS) does not seem to be uniformly 

masked by moderating role of R&D activity. 

Bae and Seungwook (2001) also assert the same results that R&D expenditures have 

significant and positive effect on firm’s market values. After controlling for firm and 

market-related factors, R&D expenditures are found to have a persistently positive 

effect on the market value of both DCs (domestic companies) and MNCs 
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(multinational companies), with more pronounced effect for MNCs.  

Besides, the supplies for products or services of biotechnology firms are mainly based 

on R&D. Corporate research and development (R&D) plays a pivotal role in a firm’s 

future growth. Finance and economics literature has documented that a firm’s R&D 

investment has a positive and consistent influence on its market value (Chan et al., 

1990; Doukas and Switzer, 1992; Chauvin and Hirschey, 1993; Szewczyk et al., 

1996). 

To sum up, the previous studies show that R&D investment increases the firm’s future 

performances such as market value, market share, market growth, and Tobin’s q. A 

firm’s R&D activities may work as intangible capital stocks, barriers to entry for other 

firms, and market demand factors that bring positive values to a firm’s performances. 

Firms that can best utilize their research and development (R&D) assets will win the 

race toward successful innovation performances in biotechnology (Hall and 

Sharmistha, 2002). 
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3.3 The impact of patents on firm performance 
 

It is difficult to put a dollar value on an innovation in many high-technology 

industries as a result of one innovation may generate several patents but never lead to 

the introduction of a product into market. For this reason, patent data provides reliable 

measures of innovation, in spite of whether innovations go to market (Hall and 

Sharmistha, 2002). Patent right is the monopoly authorized to inventors or the firms to 

which he belongs for decades. Inventors or firms can protect their R&D achievements 

and technologies through laws. So the number of patents can be used to determine 

ability of innovation, technologies and the quality of research workers. In early 

studies, patents were already taken as the indicator of innovation. (Ashton and Sen, 

1988) 

Ernst (1999) examines the relationship between patent applications and subsequent 

changes of company performance. Time-series cross-section data from 50 German 

machine tool manufacturers between 1984 and 1992 are used to perform panel 

analyses. It is shown that national patent applications lead to sales increases with a 

time-lag of 2 to 3 years after the priority year. European patent applications, which are 

of higher quality than national patent applications, have an even higher impact on 

sales increases with a lag of 3 years after the priority year. These results lend support 

to the use of patent data as an output indicator of R&D activities for business 

applications as well as empirical research. 

The patent system is viewed as one method firms use to protect their inventions 

(Thomas and McMillan, 2001; Wu, 2004). For legal reasons, patents are 

systematically registered by government bodies. If they are duly processed, classified 

and organized, patents provide a unique source of information on industrial 

innovation. Besides, patents are public documents. All information, including 
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patentees’ names, is not covered by statistical confidentiality (Archibugi and Pianta, 

1996).  

Cockburn and Griliches (1998) indicate that patents can be a mechanism for 

protecting the returns from innovation to be of some use. There is some interesting 

information in patent counts. The empirical results showed the significant interactions 

between stock market valuation and R&D stocks or patent stocks. This implies that 

the market can recognize the moves of intangible capital, namely R&D and patents. 

Chen (2002) investigates whether patents are value relevant. This study uses the 

patents database from Intellectual Property Office and Taiwan Economic Journal. 

First, the study uses patent stocks to measure the value relevance and estimate the 

market value created by the patent stocks. And then the author extends to examine the 

relation between patent stocks and the financial statements. Finally, this study re-tests 

if the non-financial information of patents is value relevant in order to disclosure the 

patent information when editing the financial statements.  

The results show that patents stock have the incremental information content and 

value relevance in the input-output factors as sales and the capital markets. After 

controlling other relevant factors like R&D factors, the results show that the patents 

stock have incremental explanatory power over control variables, which supports the 

theory that infers to useless financial reporting and the spillover effect. As a result, we 

can see the value of patents (regarded as intangible capital here) and should disclosure 

more information when editing financial statement to reflect the true firm value. 

Besides, when valuing firms, investors should take non-financial information (patents) 

into consideration to increase the explanatory power of models. 

Griliches (1990) implies that patents are a good indicator of differences in inventive 

activity across different firms. Small firms do receive a significantly higher number of 

patents per R & D dollar but this can be explained by their being a much more highly 
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selected group. And the results also imply that successful research leading to both 

patents and to the commitment of additional funds for the further development of the 

resulting ideas. Besides, the practical implication of this study is that the plentiful 

patent data can be used as an indicator of both inventive input and output. 

Taiwan high-tech firms are accused of tort by foreign patentees very often and are 

punished by a large amount of loyalty because domestic high-tech firms lack for 

patent. After scientific technology Act was adopted, juridical persons and universities 

started transferring the research results to firms through authorizing or auction. The 

“exclusive authorization” is the most popular way and purchasing patents from others 

is the fastest way now. The research institutes and universities own the most patents 

because they are supported by government just like the situation in US. After getting 

the exclusive authorization, firms 100% own the patents and can earn the royalty 

through re-authorizing. Besides, firms can ask compensation when their patents are 

copied illegally. This can benefit firm’s income. 

 


