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                    Abstract
Most industrialized countries apply special tax incentives to boost the R&D expenditures of firms. This study considers the design of such R&D tax incentives as applied in the European Union and simulates its effect on the post-tax R&D expenditures of firms in different industries and different profit/loss-situations by means of the simulation model European Tax Analyzer. Any restrictions and progressive tax incentives are explicitly taken into account. Our results indicate that for designing and measuring public support to R&D it is often not sufficient to focus only on tax rate effects of R&D tax incentives and the design of a tax incentive must be in accordance with the framing tax system in order to be effective. As soon as there are any limitations in place, our results suggest a considerably lower impact of R&D tax incentives on the post-tax R&D expenditures than the commonly used B-Index by the OECD. The results clearly illustrate the beneficial impact of immediate cash refunds for unused tax incentives.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Economic Analysis from the Micro-Perspective
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2021
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Tax reforms and the underground economy: a simulation-based analysis
                                        
                                    

                                    
                                        Article
                                        
                                         20 April 2017
                                    

                                

                                Barbara Annicchiarico & Claudio Cesaroni

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Tax Deduction Matters: Elasticities of the Laffer Curve, Taxable Income, and Tax Revenue
                                        
                                    

                                    
                                        Article
                                        
                                         01 February 2024
                                    

                                

                                Hiroshi Gunji, Kazuki Hiraga & Kenji Miyazaki

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	One important argument pro R&D tax incentives is the belief that it is neutral considering the structure and the choice of R&D projects (e.g. Atkinson 2007). The incentive effect should then be equal for all participants and projects if the policy is not to change the composition of R&D but to raise the level of R&D and to offer the subsidy to small and medium-sized enterprises (SME) as well. Moreover, the financial constraints SMEs are facing due to asymmetric information (Czarnitzki and Hottenrott 2009) are expected to be at least partly mitigated by tax incentives. Ortega-Argilés et al. (2009) give a condensed overview on the role of SME in R&D and the argumentation for tax incentives. However, there are arguments for direct subsidies as well, which are seen to be more likely to influence the composition of R&D, see Tassey (1996, 2007a). Both forms of support for R&D are seen to be complementary. Stoneman (1991) considers the financing of an R&D tax incentive and favors a levy/grant system instead which burdens (less-innovating) firms instead of a country’s budget.


	In 2005, 19 out of 27 examined OECD Member States had R&D tax incentives in place (Warda 2006).


	Hall and Van Reenen (2000) and Arundel et al. (2008) give an overview. There are several results in the literature that reveal an effect of R&D tax incentives on the relocation of R&D. Paff (2005) found effects that are explained by the relocation of R&D activity to use tax based incentives in California, Wilson (2009) found a strong effect of relocation of R&D among US-states, Billings (2003) found a higher average growth rate of R&D for US-foreign affiliates in countries offering tax incentives compared to countries without incentives and Bloom and Griffith (2001) suggest that UK firms react to a more beneficial treatment of R&D in other countries.


	Mohnen and Lokshin (2009) give an overview on empirical studies, including a discussion of indicators used and results.


	McKenzie (2008) provides a measure which embeds R&D tax incentives into a marginal effective tax rate and thus not only focuses on R&D expenditures but also on the taxation of resulting profit. This approach—albeit accounting for more tax parameters than the B-Index—does not show the impact of loss situations either.


	Tax exhaustion is considered to be one of the reasons that hamper effectiveness of tax based schemes (Stoneman 1991). Yet, a cash refund in case of losses or a reduction in wage taxes can raise liquidity immediately.


	Warda (2001) accounts for that by making a distinction between a B-Index for large firms and a B-Index for small and medium-sized firms.


	Several recent studies which also applied the European Tax Analyzer are European Commission (2001), Jabobs et al. (2005), Stetter and Spengel (2006), and Spengel and Oestreicher (2009).


	The most prominent approaches are King and Fullerton (1984) and Devereux and Griffith (1999, 2003) which both are based on Hall and Jorgenson (1967). Within the context of R&D tax credits, the B-Index by Warda (2001) and the approach by McKenzie (2008) both rely on neo-classical investment theory.


	For the sake of comparability of the tax burden across countries and to allow identifying tax drivers, it is necessary to have an identical economic “starting point”. One might receive different results in case one considers country-specific firms. In this study, the focus lies on the incentive’s impact on the firm’s tax burden, seen from a more (tax) technical perspective. We thus abstract from any economic differences between countries.


	From an economic point of view, the stock of capital generated by R&D activity like the value of know how is indirectly reflected by the industry specific economic parameters profitability (e.g. flow of income), cost structure and the structure and value of the assets. A higher stock of R&D capital increases the average profitability and vice versa.


	As for the financial data, the data from Stifterverband is based on German firms. However, the tax incentives in all countries of the European Union are analyzed in this study, consequently, it would be more straightforward to use European-level data. Since data on both financial data and R&D structures are not available as European averages, we stick to the German data.


	Incremental tax incentives are granted solely on the increase in R&D expenditures compared to preceding years. Albeit they show a higher effectiveness than volume-based incentives (see e.g. Hall and van Reenen 2000), they often are criticized as being too complex (Tassey 2007b).


	Incentives which are available irrespective of R&D like general investment credits are not included. Concerning depreciation of R&D, we consider the respective tax accounting rules of each country for the capitalization and depreciation of self developed intangibles for sale resulting from R&D expenses and for the treatment as expenses if not capitalized.


	Countries are ranked according to the effective tax burden after accounting for incentives (column 5).


	For more details on the tax drivers in case of general taxation, see Jabobs et al. (2005) and Stetter and Spengel (2006).


	R&D expenditures in this simulation are not fixed (see Sect. 2), they increase moderately at rate 1.9% on average, in line with the development of turnover. So the impact of the tax incentive is not very pronounced. A more detailed analysis on the impact of incremental tax incentives is given in the sensitivity analysis.


	Additionally, Poland grants incentives for R&D centers which, however, are not considered here.


	The latter point is not considered in the simulations, where only expenditures based on the Frascati definition of R&D are included.


	Besides the different tax rates in Hungary and the Czech Republic, the large amount of business tax which reduces the corporate taxable base and hinders the deduction of the R&D tax incentive is the second reason why the considered firm faces a substantially higher tax reduction in the Czech Republic than in Hungary, albeit both countries apply the same incentive.


	Other countries that do not have an incentive on the increase of expenditures over time show, as expected, slightly lower impacts because the R&D expenditures in period one are lost for their incentives.


	The weights given in Warda (2001) are 60% for personnel cost, 30% for other current expenditures, 5% for investments in machinery and equipment and 5% in buildings. Incremental tax incentives are included by introducing an inflation rate since the increment usually is based on nominal amounts.


	Similar conclusions can be drawn if one considers the differentials of the two indicators as a percentage of the results based on the European Tax Analyzer. Then, Austria shows a deviation of 10%, the United Kingdom one of 18%. Moreover Portugal, Hungary, and the Czech Republic have the next lowest differences with 35–49%. Also, these three countries do not show high restrictions in the use of R&D tax incentives.
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Annex
See Annex Tables 8 and 9.
Table 8 Implemented R&D tax incentivesFull size table


                           Table 9 Balance sheet of the implemented benchmark firm in the midst of the simulationFull size table


                        1.1 Description of the European tax analyzer model
The European Tax Analyzer is a simulation model that calculates and compares effective average tax burdens for companies located in different jurisdictions. It currently covers the tax systems of the 27 EU Member States. The effective average tax burden is derived by simulating the development of a corporation’s financial budget over a 10 year period. After the tenth period, the firm is sold at its fair value. The firm’s budget depends on the firm’s annual turnover and expenditures which again depend on the underlying business plan, the economic environment (such as differing interest rates) and the country-specific tax environment. The respective data on the financial structure of the firm and economic data is drawn from Deutsche Bundesbank (2003), the tax data is mainly based on IBFD Tax Databases (2006/2007).
The initial capital stock includes the firm’s total assets and liabilities. The assets consist of real estate, office and factory buildings, plant and machinery, office equipment, intangibles (patents and royalties), financial assets, shares in other corporations (both domestic and foreign), inventories, trade debtors, cash funds, and deposits. The liabilities include new equity capital, long-term and short-term debt, and trade creditors.
The business plan which drives the development of the capital stock includes estimates on production and sales, acquisition of goods, personnel cost, R&D expenditures, investment, distribution, and costs of financing. The model accounts for different sorts of goods which are either stocked or sold and different approaches to determine production costs. Moreover, different depreciable assets with differing useful lives are implemented; reinvestments are undertaken at the end of an asset’s useful life, on the basis of the asset’s replacement cost. Economic data includes rates of price increases and credit and debit interest rates.
For the sake of comparability, the underlying firm and economic data is constant irrespective of where it is located. Due to this necessary assumption any differences between pre- and post-tax data in the model can be solely attributed to the applied country-specific taxation rules.
The effective tax burden is the difference between the pre-tax and the post-tax value of the firm (both in €) at the end of the simulation period (i.e. period 10). The value of the firm represents the equity, which includes the initial capital stock plus the cumulative net income of each of the ten periods. At the end of period ten, the tax value of assets and liabilities may differ from their fair value, depending on the tax rules which are to be applied. These hidden reserves and liabilities are added to the taxable income in period ten and are taxed accordingly. As a consequence, only the effects of different tax accounting rules on the liquidity are taken into account. Any remaining loss carry-forwards at the end of the simulation are dissolved liquidity-related whereas a devaluation of 50% is made if there are no restrictions for the use of loss carry-forwards and a devaluation of 75% if there are any restrictions. The computation of the absolute effective average tax burden requires two steps.
In the first step, the pre-tax value of the firm at the end of the simulation period is determined. The pre-tax value of the firm is derived from the estimated cash flows and the value of the net assets at the end of the simulation period. Thereby it is assumed that any amount of surplus cash flow at the end of a single period can be invested at a given interest rate and any deficit can be covered by borrowing money at a given debit rate (balancing investment or credit). The interest receipts or expenses plus the amount of the underlying balancing investments or credits are considered for the calculation of the cash flow in the following periods. The value of the net assets at the end of the simulation period is computed by deducting the liabilities of the corporation from the assets.
 
	Pre-tax cash flow at the end of the simulation period

	+ Value of the net assets at the end of the simulation period

	(= Assets in the capital stock at replacement prices

	− Liabilities in the capital stock at nominal values)

	= Pre-tax value of the firm at the end of the simulation period






                           In the second step, the post-tax value of the firm at the end of the simulation period is determined. This equals the pre-tax value of the firm minus tax liabilities for each period minus the taxation of hidden reserves and liabilities at the end of the simulation period. Thereby, the model makes use of the country-specific tax-accounting rules and all relevant features of corporate income tax as well as all other taxes payable at the corporate level (such as business taxes, real estate taxes or payroll taxes). The detailed simulation of cash flows within the firm allows for the implication of complex tax rules such as progressive tax rates, limited allowances, tax credits, and—as it is a multi-period approach—loss carry-forwards and loss carry-backwards.
The differential between the pre-tax and the post-tax value then is the effective average tax burden, measured over a time-period of 10 years.
 
	Pre-tax cash flow at the end of the simulation period

	− Tax liabilities in each period

	= Post-tax cash flow at the end of the simulation period

	+ Value of the net assets at the end of the simulation period

	(= Assets in the capital stock at replacement prices

	− Liabilities in the capital stock at nominal values)

	−/+ Tax liabilities on hidden reserves/tax refunds on hidden liabilities

	= Post-tax value of the firm at the end of the simulation period

	Pre-tax value of the firm at the end of the simulation period

	− Post-tax value of the firm at the end of the simulation period

	= Effective average tax burden
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