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Sources: Global innovate on leaders in 2020 - Top 100 publicly listed companies by annual R&D expenses (fDi Intelligence, 2021).
https://www.fdiintelligence.com/article/79672  
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Company ESG risk (E) is a function of corporate financial performance (CFP: Y) depicted as follows: 

E = F(Y)                                  (1) 
While Y can be depicted by the following equation in which technology (centered on ICT) 
incorporates into all production factors in an IOT society, it should be transformed into new CFP 
(neo corporate performance: NCP) by means of technology substitution for production factors for 
ESG risk avoidance in global R&D leaders, it can be developed as follows: 

Y = F(X, T)  F(X(T))  F(T)  F(R)        (2)  
where X: production factors (labor, capital, materials and energy): T: technology stock; and R: 

R&D investment.  
Thus, equation (1) can be approximated as follows in global R&D leaders toward beyond CFP 
structure for ESG risk avoidance :  

E  F(R)                                 (3) 

Translog (transcendental logarithmic) expansion on the first term is as follows:  

ln E = p + q ln R,   ln R = a + b ln E           (4) 

where p, q, a, and b: coefficient. 
In case of the significant correlation between E and R as depicted in equation (4), effect of R 
inducement by E can be analyzed by differentiating R by E as follows: 

                             (5)  

In examining the effect of strategies of R&D leaders on ESG risk, how much R&D is induced when 
ESG risk is increased by 1 unit, that is, marginal inducibility of ESG risk to R&D (MIER) is essential. 
MIER is similar to the marginal propensity to consume in the consumption and can be depicted as 
follows: 

                                  (6) 
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Fig. 3. Correlation between ESG Risk Rating and R&D Investment  

 
 
 
 
 
 
 
 
Note: Samples analyzed are 91 as 9 lower R&D level firms with irregular performance (73, 80, 87, 91,93-96, 100) are excluded from the analysis. 
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Number of square bracket indicates samples analyzed as some lower R&D level firms with irregular performance 
are excluded from the analysis. 
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Fig. 8. Correlation between Brand Value (BV) and R&D Investment ( 
      in Selected 25 Firms (2020) - Logarithm. 
 
 
 
Table 9 compares the estimates of MIBR between time series  
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FCR: Price free cash ratio; IBR: Marginal inducibility of brand value to R&D. 
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