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Background 
 

• The real entity theory 

• Corporations have the obligations to pay taxes 

• Wealth maximization 

• The shareholders have the incentives to encourage the managers to 

engage in tax avoidance 

• Agency problem 

• The information held and the goal pursued by managers and 

shareholders often differ 
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Introduction 

Background and Objectives 



 

• Desai and Dharmapala (2006) 

• Tax avoidance induces managers to utilize the cash saved on self- 

benefiting plans 

► Tax avoidance might influence the investment decision of a company. 

• Semiconductor industry in Taiwan 

• Total market value: 16.88% (2012) 一 40.29% (2020) of TAIEX 

• The future growth of Taiwan’s economy 
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Objectives 
 

In Taiwan’s semiconductor industry: 
 
 
 
 
 

 

The effect of tax 

avoidance on 

investment 

inefficiency 

The peer effect 

of investment 

inefficiency 

The dynamic 

effect of 

investment 

inefficiency 



 
  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Literature Review 
 

• Desai and Dharmapala (2006) 

• The complementary relationship between tax avoidance and the self- 

benefiting behavior of managers 

• Tax avoidance induces managers to conduct self-benefiting behavior 

• Blaylock (2016) 

• Measuring the tax avoidance by the book-tax difference (BTD) 

• BTD = pre-tax income - taxable income 

• The correlation between investment inefficiency and tax avoidance is 

insignificant 
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Literature Review 



 
 

 

Literature Review 
 

• Khurana, Moser, and Raman (2018) 

• Measuring the tax avoidance by the BTD 

• Overinvestment is positively correlated with tax avoidance 

• The correlation between underinvestment and tax avoidance is 

insignificant 

• Asiri et al. (2020) 

• Measuring the tax avoidance by GAAP effective tax rates (GAAP ETR) 

• GAAP ETR = tax expense / pre-tax income * 100% 

• Both overinvestment and underinvestment are positively correlated with 

tax avoidance 

 
 
 
 
 
 
 
 
 
 

 

Literature Review 
 

• Free cash flow 

• Jensen (1986), Lang, Stulz, and Walkling (1991), Richardson (2006) 

• Leverage 

• Aivazian, Ge, and Qiu (2005), Lang, Ofek, and Stulz (1996) 

• Financial reporting quality 

• Biddle, Hilary, and Verdi (2009), Chen et al. (2011) 

• Peer competition and investment 

• Chen and Ma (2017), Lieberman and Asaba (2006), and Park, Yang, and 

Yang (2017) 



 
  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Trend of Investment 
 

• The Standard Industrial Classification System of the Republic of China 

• Manufacturing 

• Manufacture of Electronic Parts and Components 

• Semiconductor Industry 

• Manufacture of Chemical Material 

• Manufacture of Computers, Electronic and Optical Products 
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Trend of Investment in 

Semiconductor Industry 



 
 

 

Trend of Investment 
 

 
 
 
 
 
 
 
 
 
 

 

Trend of Investment 
 

• Semiconductor Industry 

• Wafer fabrication 

• IC packaging and testing 

• Other IC fabrication 

• IC lead frame 

• IC design 

• Others 

• 44 listed companies over the period from 2012 to 2020 

• Net increase in fixed assets / total assets of the previous year * 100% 



 
 

 

Trend of Investment 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

04 
Methodology 

Empirical Model, Definitions and Expected 

Signs of the Variables, and Data 



• wij = 1 if company i and company j belong to the same subindustry, and 

wij = 0 otherwise. 一 standardize 

• Peer dependence matrix 

• Dynamic spatial autoregressive model 

 
 

 

Empirical Model 
 

 
 
 
 
 
 
 
 
 
 

 

Empirical Model 
 

• Baltagi, Fingleton, and Pirotte (2014) 

• yit-1 is correlated with µ i 一 Endogeneity 

• Difference generalized method of moments (GMM) 

 
 

 
• Arellano and Bond (1991) 

• yit-1 = yit-1 - yit-2,  it = it - it-1 

• Using two or further lags of y as the instrument of  yit-1 



• Model specification 

 
 

 

Empirical Model 
 

 
 
 
 
 
 
 
 
 
 

 

Empirical Model 
 

• Model specification 

• INEFF: investment inefficiency 

• LINEFF: lagged investment inefficiency 

• TAXAVD: tax avoidance 

• OVRINV: indicator variable, = 1 if overinvesting, = 0 otherwise 

• FCF: free cash flow 

• LEV: leverage ratio 

• FRQ: financial reporting quality 

• Controls: control variables related to the investment levels 



• INV: net increase in fixed assets / the lagged total assets * 100% 

• LINV: lagged investment 

• PB: market value of equity / book value of equity at the end of year 

• LEV: total liabilities / total assets * 100% 

• SIZE: ln(total assets) 

• AGE: ln(difference between the current and the establishment years) 

• CASH: cash and cash equivalents / total assets * 100% 

• Investment inefficiency (INEFF) 

 
 

 

Definitions of the Variables 
 

 
 
 
 
 
 
 
 
 
 

 

Definitions of the Variables 
 

• Investment inefficiency (INEFF) 

 
 

 
• Investment inefficiency is measured by the residual (u) 

• u > 0: actual investment > predicted investment 一 overinvestment 

• u < 0: actual investment < predicted investment 一 underinvestment 

• |u|: the level of investment inefficiency 



• TAXAVD > 0: actual tax paid < expected to pay 一 tax-favored 

• TAXAVD < 0: actual tax paid > expected to pay 一 tax-unfavored 

► Companies engaging in tax avoidance are expected to have high 

TAXAVD values 

• Tax avoidance (TAXAVD) 

 
 

 

Definitions of the Variables 
 

 
 
 
 
 
 
 
 
 
 

 

Definitions of the Variables 
 

• Free cash flow (FCF) 

• Operating cash flow / lagged total assets * 100% - predicted investment 

• Leverage ratio (LEV) 

• Total liabilities / total assets * 100% 

• Financial reporting quality (FRQ) 

• Measured by discretionary revenue (Stubben, 2010) 

 
 

• AR: annual change in accounts receivable / lagged total assets * 100% 

• REV: annual change in net revenue / lagged total assets * 100% 

• |01: discretionary revenue 一 -|0|: financial reporting quality 



LINEFF ? 

TAXAVD ? 

+ 

TAXAVD × OVRINV + 

FCF - 
+ 

FCF × OVRINV + 

LEV ? 

- 
LEV × OVRINV - 

FRQ - 

Controls ? 

 
 

 

Expected Signs 
 
 

 

 
 
 

 

 

 
 
 
 
 
 
 
 
 
 

 

Data 
 

• Individuals 

• 44 listed companies in Taiwan’s semiconductor industry 

• Sample Period 

• 2013-2020 

• Data Source 

• Taiwan Economic Journal (TEJ) database 



 
 

 

Data 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

05 
Empirical Analysis 
Unit Root Test, Multi-Collinearity Test, 

Empirical Results, and Robustness Test 



 
 

 

Unit Root Test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Multi-Collinearity Test 



 
 

 

Empirical Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 

 

Empirical Results 
 

• AR(1) 0.00***, AR(2) 0.33 

• The regression model properly specified 

• Sargan test 0.10 

• The instruments are valid 

• p -0.63*** 

• The investment inefficiency of a company is relatively low (high) when its 

peer exhibits relatively high (low) investment inefficiency 

• Learning a lesson from the investment behavior of its peer 

• Following its competitor’s investment behavior to offset the negative 

impact despite not having equally good growth opportunities 



 
 

 

Empirical Results 
 

• LINEFF -0.12** 

• The past investment inefficiency has a negative impact on the present 

investment inefficiency 

• A company’s investment inefficiency tends to fluctuate rather than 

continue increasing 一 pressure from shareholders 

• TAXAVD -0.15, TAXAVD × OVRINV 1.04** 

• Tax avoidance has a positive effect on overinvestment but does not have 

any effect on underinvestment 

• Consistent with Asiri et al. (2020) and Khurana, Moser, and Raman 

(2018) 
 
 
 
 
 
 
 
 
 
 
 

 

Empirical Results 
 

• FCF -0.08**, FCF × OVRINV 0.14*** 

• Free cash flow has a positive effect on overinvestment but a negative 

effect on underinvestment 

• Consistent with Richardson (2006) and Blaylock (2016) 

• Supporting the hypothesis proposed by Jensen (1986) 

• FRQ -0.19* 

• The better the financial reporting quality, the lower the investment 

inefficiency 

• Consistent with Biddle, Hilary, and Verdi (2009) and Chen et al. (2011) 



 

• PB -0.52** 

• PB measures the growth opportunity of a company 

• Companies with higher growth opportunities exhibit lower investment 

inefficiency 

► In general, the empirical results match the expectations. 

 
 

 

Empirical Results 
 

 
 
 
 
 
 
 
 
 
 

 

Robustness Test 



 
  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Concluding Remarks 
 

• The peer effect of investment inefficiency is negative. 

• The dynamic effect of investment inefficiency is negative. 

• The companies tend to overinvest while engaging in tax avoidance. 

• Excess free cash flow exacerbates the overinvestment but restrains the 

underinvestment. 

• Enhancing financial reporting quality can improve the investment 

efficiency. 

• Companies with higher growth opportunities exhibit lower investment 

inefficiency. 

06 
Conclusions 

Concluding Remarks and Policy 

Implications 



 

• Government can implement anti-tax avoidance policies to increase the 

investment efficiency of companies. 

• Controlled Foreign Companies (CFC) rules 

• Government or shareholders can take measures that enhance the 

financial reporting quality to improve the investment efficiency of 

companies. 

• Clawback provisions 

 
 

 

Policy Implications 
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