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Summary •



This report investigates the economic impact of the European Commission proposal for a common corporate tax base (CCTB) and a common consolidated corporate tax base with formula apportionment (CCCTB) within the EU. Furthermore, on top of the common base, it considers proposals to reduce the debt bias in corporate taxation. To do so, we employ an applied general equilibrium model (CORTAX) covering all EU Member States, featuring different firm types and modelling many key features of corporate tax regimes, including multinational profit shifting, investment decisions, loss compensation and the debt-equity choice of firms.



•



First, the economic impact of C(C)CTB is assessed, restricting the scope of the reforms to multinationals only. Harmonising the tax base results in a base broadening for some countries and a narrowing for others. On the EU-average, the net effect is a narrowing of the tax base. The corporate tax rate is adjusted to maintain constant corporate tax revenues exante, i.e. prior to behavioural changes.



•



Macroeconomic results show that the common tax base simulations directly affect the cost of capital, which on average falls across the EU, boosting investment, and therefore driving the increase in GDP. This is particularly the case under CCTB. Wages and employment also rise, further stimulating GDP and welfare. Results vary across countries.



•



Second, C(C)CTB is simulated together with proposals to reduce or eliminate the debt bias in corporate taxation, principally: the comprehensive business income tax (CBIT), the allowance for corporate equity (ACE) and the allowance for corporate capital (ACC). From a financing prospective, all proposals incentivise firms to rely less on debt-financing. From a macroeconomic perspective, the simulations which narrow the tax base by introducing addition deductions, i.e. ACE and ACC, raise GDP, despite the fact that the (ex-ante) CIT revenue is maintained by adjusting the CIT rate. The opposite is the case for the CBIT, which causes a fall in GDP.



•



Third, a group of sensitivity simulations are presented to check for robustness. The sensitivity covers the following areas: (i) broadening the scope of the proposals to include domestic firms as well as multinationals, (ii) altering interpretations of the common tax base, (iii) stricter control on profit shifting, (iv) altering capital-labour substitutability, (v) less compliance cost saving, (vi) compensating CIT revenue changes with labour taxes, (vii) introducing discrete location choice for firms, (viii) adding an ACE on top of the CCTB with cross-border loss offset, (ix) altering the deductibility share for the ACE, and (x) raising the cap on the CIT rate adjustment.



•



The sensitivity analysis allows robustness testing of areas where the model parameters are uncertain, and generally demonstrates the robustness of the main results in this respect. Furthermore, the sensitivity analysis gives insights into variations to the main policy choices that could be considered.
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•



Among the insights from the sensitivity simulations, one notes that the inclusion of domestic firms in the CCCTB proposal somewhat increases the positive impact on GDP. A broader harmonised tax base results in lower welfare and GDP outcomes than a narrower harmonised tax base, because it more directly impacts the marginal investment decision. Reducing profit shifting slightly lowers investment, though on balance does not negatively impact welfare. The model results are robust to varying the capital-labour substitutability. Reducing the compliance cost savings from introducing the CCCTB, dampens the positive macroeconomic impacts. Balancing the government budget by raising or lowering labour taxes, on balance, lowers employment and hence GDP compared to the standard method.



•



The results are robust to whether firms make discrete investment decisions, rather than marginal investment decisions. Allowing for a cross-border loss offset somewhat lowers the cost of capital, relative to CCTB alone, boosting GDP. Alternative deductibility shares for an ACE system show a smooth transition, with higher deductibility resulting in stronger increases in macroeconomic outcomes. Lastly, allowing countries to adjust their CIT rate to very high levels to compensate for revenue losses (ex-ante to behavioural changes) raises the overall CIT burden in a handful of countries, and dampens the macroeconomic outcomes in these cases.



•



In summary, the results of this economic modelling evaluation suggest that a fairer and more efficient tax system can be introduced whilst maintaining, and perhaps improving, GDP and welfare in the EU.
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1. Introduction Corporate tax reforms are motivated by concerns about the fairness and efficiency of the current regimes. Uncoordinated national tax regimes may have loopholes and inconsistencies in the treatment of corporate profits across borders that give rise to strategic tax planning often by large multinationals operating. Some multinational corporations are devoting substantial resources to identifying and exploiting such inconsistencies in ways that minimise their overall tax liabilities. Economic inefficiency arises as companies may divert productive resources to rent-seeking activities, competition is distorted and excessive compliance costs imposed on both companies and public authorities. In addition, governments are deprived of public revenues, causing an additional inefficiency. Furthermore, tax planning can be unfair as it effectively shifts the tax burden on other taxpayers, such as consumers or small and medium-size enterprises (SMEs) which operate at local level. There is growing recognition of these issues and a renewed impetus to address them. International coordination of national corporate taxation policies has improved under the framework of OECD work on Base Erosion and Profit Shifting (BEPS). Its aim is to address the inconsistencies that facilitate avoidance and to find solutions to contemporary tax challenges, including those raised by the digital economy. The European Commission has undertaken measures to integrate the results of BEPS work at EU level and has also put forward ambitious plans for a Common Consolidated Corporate Tax Base (CCCTB) within the EU. The CCCTB is envisaged to be a holistic solution to the problem of tax avoidance due to profit shifting. Plans for CCCTB involve a common tax base, aimed at eliminating mismatches between national systems which aggressive tax planners often exploit, and consolidated reporting at the level of a multinational group, aimed at reducing administrative burden. Unlike a previous proposal by the Commission, the CCCTB currently under consideration would be mandatory, at least for multinational enterprises. Consolidation implies that intra-group transactions would be ignored and the consolidated group profits apportioned by a formula to the jurisdictions where the corresponding economic activity took place. Under the CCCTB, cross-border companies would be able to offset losses in one Member State against profits in another. EU member states would enjoy the benefits from a common tax base and still be free to set their individual corporate tax rates. Evidence from existing studies suggests that the CCCTB can be expected to result in important benefits in specific contexts (such as reducing compliance cost, see Spengel et al., 2012, for a recent analysis). However, the overall economic impact of the reform, not least in terms of economic growth and jobs, cannot be known ex ante without a comprehensive assessment of behavioural changes. The changes in relative prices brought about by tax reforms propagate within the economy in ways that are difficult to anticipate. Given the choices companies have when confronted with changes in their respective environments, it is important to assess the effects of the reform under a general framework, which takes into account the interactions between different parts of the economy. The present report uses CORTAX (short for CORporate TAXation), a computable general equilibrium (CGE) model, describing the 28 countries of the European Union, the US, Japan and a tax haven to provide an initial economic impact assessment of the proposals under consideration. The CORTAX model was originally built by the Centraal Planbureau (CPB) in the Netherlands (see Bettendorf and
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van der Horst, 2006 and Bettendorf et al., 2009) based on the OECD Tax model built by Sorensen (2001). The model was also used for the impact assessment of the 2011 CCCTB reform proposal by the European Commission. This report provides an update on the calibration of the CORTAX model with recent data and provides results on policy reforms proposed under the Action Plan for a “Fair and Efficient Corporate Tax System in the European Union: 5 Key Areas for Action” proposed by the European Commission in June 2015 (European Commission, 2015a). The report is structured as follows. Section 2 describes the properties of CORTAX at some length and shows the key calibrated baseline values. Section 3 describes the main two common tax base scenarios (CCTB and CCCTB implemented for multinationals only). Section 4 describes the common tax base scenarios combined with policies to reduce the debt bias in corporate taxation. Section 5 provides multiple sensitivity analyses regarding the parameter values and policy choices. Lastly, Appendix A gives the key macroeconomic results at the EU level for all main and sensitivity simulations, and Appendix B gives the full country tables again for all main and sensitivity simulations.
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2. Properties of CORTAX In this section, the justification and the structure of the CORTAX model are detailed in sections 2.1 and 2.2, respectively. The calibration of the model is described in section 2.3 and it covers the data sources used and their preparation and the description of the European tax systems in the model baseline.



2.1 Justification for using CORTAX In order to model the impact of differing corporate tax regimes, a number of key features need to be incorporated. Such a model must be based on sound economic theory and be capable of estimating the response of firms to changes in the tax regime. Though rarely adapted to analyse corporate tax in any detail, applied general equilibrium models provide a solid basis for doing so, in as much as they provide macroeconomic responses driven by microeconomic theory. The model would need to distinguish between domestic firms, multinational headquarters and subsidiaries as each of these firm types will respond differently to changes in the corporate tax regime. The model would also need to address the impact of taxation on firms' investment decisions, and preferably include features such as transfer pricing, that multinationals employ to reduce their tax burden. Currently only two such models meet these criteria: OECDTAX (Sorensen, 2001) and CORTAX. The latter was in fact derived from the former. As the most recently developed corporate tax-focused applied general equilibrium model, CORTAX was chosen for this analysis given that it offers state of the art modelling of tax shifting activities and investment of multinational companies at global level. Importantly, with such model the behaviour of multinationals can be analysed in interaction with companies operating only at domestic level, thus providing ground for a comparative analysis regarding the way each firm type would gain or lose with an EU-wide tax reform. In the following sections, numerous additional desirable features of the model are outlined.



2.2 Structure of CORTAX The CORTAX model has been designed to simulate the economic impact of national and international tax policy reforms, as well as the international harmonisation of national tax policies. CORTAX allows simulations of the effects of corporate tax changes within a framework that takes into account the transactions between firms (including MNEs), households and governments. In the model, each country is assumed to have the same structure in terms of consumption, savings, production and public finances (though the data are country-specific, see below). Countries are linked to each other via international trade in goods markets, international goods markets and investment by MNEs. Firms are divided into three categories: MNE´s headquarter, their subsidiaries located abroad and domestic firms that only produce in their country of residence. Multinationals and domestic firms differ to the extent that the former optimise profits globally and are engaged in profit shifting activities across borders. Domestic firms pay their corporate taxes in their country of residence according to the revenues generated in this country only. The effects of reforms can be expressed as changes in GDP, household consumption, business investment and fiscal revenue. The model is elaborated using data from different data sources. In the present exercise, the model has been constructed with a database for the year 2012. The structural descriptions offered here, as well as aspects of the calibration, borrow heavily from Bettendorf et al. (2009). The data sources used are Eurostat, the OECD, UN, ZEW-Mannheim (for tax codes, including assetspecific corporate tax credit and allowances) and company-level information on investment by asset
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type and source of financing from the Bureau van Dijk Orbis database (explained in section 2.3.1). Company behaviour in the model with respect to e.g. profit shifting closely corresponds to insights offered by empirical literature. Likewise, the model incorporates empirical insights on tax compliance costs, which are set at 4% of corporate tax revenue for all firms. The model captures the economic behaviour of all the agents in the economy: households, firms (domestic, multinationals headquarters and subsidiaries), the government and the foreign sector (see, Bettendorf et al., Oct 2009, Section 2.1). The following addresses the main elements of each of these in turn. Households. There are two types of households: old and young. Their lifetime is 40-year periods each and their behaviour remains the same during the whole period. Households maximise their intra-temporal utility function 𝑈𝑈(𝑡𝑡) with 𝑣𝑣 𝑦𝑦 being the utility of young generation and 𝑣𝑣 0 the utility of old generation: 𝑇𝑇−1



𝑣𝑣 𝑦𝑦 (𝑡𝑡 + 𝜏𝜏)1− 1 �� 𝑈𝑈(𝑡𝑡) = 𝜌𝜌𝑢𝑢𝜏𝜏 1 − 1�𝜎𝜎𝑢𝑢 𝜏𝜏=0 =



1 1 �𝑣𝑣 𝑦𝑦 (𝑡𝑡)1− �𝜎𝜎𝑢𝑢 1−1�𝜎𝜎𝑢𝑢



+



𝑇𝑇−1



1� 𝜎𝜎𝑢𝑢



𝜌𝜌0



𝜏𝜏 𝜌𝜌𝑢𝑢



𝜌𝜌0 𝑣𝑣 0 (𝑡𝑡 + 𝑇𝑇 + 𝜏𝜏)1− + 𝜏𝜏 � 𝜌𝜌𝑢𝑢 𝜌𝜌𝑢𝑢𝜏𝜏 𝜏𝜏=0



𝑣𝑣 0 (𝑡𝑡 + 𝑇𝑇)1−



1� 𝜎𝜎𝑢𝑢



𝜏𝜏 1� 𝜎𝜎𝑢𝑢 � ∑𝑇𝑇−1 �1+𝑔𝑔𝑎𝑎 � 𝜏𝜏=0 𝜌𝜌



�



𝑢𝑢



(1.1)



where 𝜌𝜌𝑢𝑢𝜏𝜏 is the rate of time preference, 𝜎𝜎𝑢𝑢 the intertemporal substitution elasticity and 𝑔𝑔𝑎𝑎 is the productivity growth rate. This maximisation is subject to an intra-temporal budget constraint, described by Equation (2), where net savings from young workers (wages, current transfers and negative consumption), in the left side of the equation, are equal to negative value of net savings from old households. Young households receive income from labour 𝑤𝑤 �(𝑡𝑡)𝑙𝑙 and other transfers while old households do not work and only receive income from transfers �𝑡𝑡𝑟𝑟 0 (𝑡𝑡)� and the fixed factor �𝜋𝜋 0 (𝑡𝑡)�. 𝑤𝑤 �(𝑡𝑡)𝑙𝑙 + 𝑡𝑡𝑟𝑟 𝑦𝑦 (𝑡𝑡) − (1 + 𝜏𝜏𝑐𝑐 )𝑐𝑐 𝑦𝑦 (𝑡𝑡) = − �



1+𝑔𝑔𝑎𝑎 𝜏𝜏



� [𝜋𝜋 0 (𝑡𝑡) + 𝑡𝑡𝑟𝑟 0 (𝑡𝑡) − (1 + 𝜏𝜏𝑐𝑐 )𝑐𝑐 0 (𝑡𝑡)]



𝜌𝜌𝑠𝑠



(1.2)



The intra-temporal utility function is composed by consumption (𝑐𝑐 𝑦𝑦 ) and leisure �𝑙𝑙̂� included in Equation 3:



𝑣𝑣 𝑦𝑦 (𝜏𝜏) =



⎧ 𝑦𝑦 𝜎𝜎𝑙𝑙−1 ⎪�𝑐𝑐 (𝜏𝜏) 𝜎𝜎𝑙𝑙 + 𝛼𝛼𝑙𝑙 �𝐴𝐴𝑙𝑙 (𝜏𝜏)𝑙𝑙̂(𝜏𝜏)� ⎨ ⎪ ⎩



𝑐𝑐 𝑦𝑦 (𝜏𝜏)



1 1+𝛼𝛼𝑙𝑙



�𝐴𝐴𝑙𝑙 (𝜏𝜏)𝑙𝑙̂(𝜏𝜏)�



𝜎𝜎𝑙𝑙 𝜎𝜎𝑙𝑙 −1 𝜎𝜎 −1 𝑙𝑙 𝜎𝜎𝑙𝑙



𝛼𝛼𝑙𝑙 1+𝛼𝛼𝑙𝑙



�



𝜎𝜎𝑙𝑙 ≠ 1



(1.3)



𝜎𝜎𝑙𝑙 = 1



where 𝛼𝛼𝑙𝑙 is the weight of leisure in utility and 𝜎𝜎𝑙𝑙 is the intra-temporal substitution elasticity.



The optimal consumption path and labour supply can be obtained from the first order conditions (FOC). In accordance with the empirical literature, the model assumes that substitution effects dominate and the uncompensated elasticity of labour supply is positive. Households´ savings are allocated to bonds and stocks, which are imperfect substitutes and have different rates of return. The returns to assets are determined on world markets and are assumed to be the same irrespective
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of the residence of their owner. Total bonds and stock holdings are derived from the maximisation of total assets CES combination of bonds (𝑏𝑏) and equities (𝑒𝑒)subject to their total value: −1 𝜎𝜎𝑠𝑠



𝐴𝐴 = �𝛼𝛼 𝑏𝑏



𝜎𝜎𝑠𝑠 +1 𝜎𝜎𝑠𝑠



−1 𝜎𝜎𝑠𝑠



+ 𝛼𝛼 𝑒𝑒



𝜎𝜎𝑠𝑠 𝜎𝜎𝑠𝑠 +1 𝜎𝜎 +1 𝑠𝑠 𝜎𝜎𝑠𝑠



(1.4)



�



such that 𝜌𝜌𝑠𝑠 𝐴𝐴 = 𝜌𝜌𝑏𝑏 𝑏𝑏 + 𝜌𝜌𝑒𝑒 𝑒𝑒



𝐴𝐴 is total assets and 𝜎𝜎𝑠𝑠 the substitution elasticity bonds/equities and 𝜌𝜌𝑠𝑠 is the gross revenue from assets. The effects on welfare are calculated using the compensating variation. This is calculated as the difference in transfers received by young households required to compensate the change in utility. It is presented as a percentage of GDP.



Firms. In CORTAX there are two types of firms, domestic and multinationals, with the latter disaggregated into headquarters and subsidiaries. Each country has one representative domestic firm, one multinational headquarter and several subsidiaries, which are owned by headquarters in other countries. 2 Firms maximise their value 𝑉𝑉𝑡𝑡𝑛𝑛 (𝑗𝑗), subject to the possibilities of the production function and accumulation constraints on physical capital and fiscal depreciation: 𝑛𝑛 𝑉𝑉𝑡𝑡𝑛𝑛 (𝑗𝑗) = ∑∞ 𝑠𝑠=𝑡𝑡 Λ(𝑗𝑗)𝐷𝐷𝐷𝐷𝑣𝑣𝑠𝑠 (𝑗𝑗)𝑅𝑅𝑠𝑠 (𝑗𝑗)



(1.5)



with n=domestic, multinational headquarters or subsidiary and Rs representing the overall effect of discounting: 𝑅𝑅𝑠𝑠 (𝑗𝑗) ≡ 𝑟𝑟̅𝑒𝑒 (𝑗𝑗) ≡



Λ(𝑗𝑗) ≡



1



�1 + 𝑟𝑟̅𝑒𝑒 (𝑗𝑗)�



𝑠𝑠−𝑡𝑡+1



𝑟𝑟𝑒𝑒 (𝑗𝑗𝑗𝑗)



�1 − 𝜏𝜏𝑔𝑔 (𝑗𝑗)�



�1 − 𝜏𝜏𝑑𝑑 (𝑗𝑗)�



�1 − 𝜏𝜏𝑔𝑔 (𝑗𝑗)�



Where 𝐷𝐷𝐷𝐷𝑣𝑣𝑠𝑠𝑛𝑛 are the dividends, 𝑟𝑟̅𝑒𝑒 (𝑗𝑗) represents the discount rate relevant for firms in making decisions and 𝑟𝑟𝑒𝑒 is net return on equity. 𝜏𝜏𝑔𝑔 (𝑗𝑗) is the tax rate on capital gains and 𝜏𝜏𝑑𝑑 (𝑗𝑗) is the tax rate on dividends. Aggregate production. The aggregate production is calculated as the sum of production in all industries net of intermediate inputs in foreign subsidiaries: 𝑌𝑌(𝑖𝑖) = 𝑞𝑞�𝑌𝑌 𝑑𝑑𝑑𝑑 (𝑖𝑖) + 𝑌𝑌 𝑚𝑚𝑚𝑚 (𝑖𝑖) + ∑𝑗𝑗≠𝑖𝑖 𝑌𝑌𝑓𝑓𝑓𝑓 (𝑖𝑖, 𝑗𝑗)� + (1 − 𝑞𝑞)�𝑌𝑌 𝑑𝑑𝑑𝑑 (𝑖𝑖) + 𝑌𝑌 𝑚𝑚𝑚𝑚 (𝑖𝑖) + ∑𝑗𝑗≠𝑖𝑖 𝑌𝑌𝑓𝑓𝑓𝑓 (𝑖𝑖, 𝑗𝑗)� + (1.6) − ∑𝑗𝑗≠𝑖𝑖 𝑝𝑝𝑞𝑞 (𝑗𝑗, 𝑖𝑖)𝑄𝑄(𝑗𝑗, 𝑖𝑖) 2



Note that the number of firms is not modelled in CORTAX. This simplification still allows the interpretation of the results of the policy simulations by comparing MNEs with domestic firms´ situation.
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Where (𝑞𝑞) is the probability of a good event (shock) and (1 − 𝑞𝑞) the probability of a bad event. 𝑌𝑌 𝑑𝑑𝑑𝑑 (𝑖𝑖) represents domestic production, 𝑌𝑌 𝑚𝑚𝑚𝑚 (𝑖𝑖) the production of parent companies and ∑𝑗𝑗≠𝑖𝑖 𝑌𝑌𝑓𝑓𝑓𝑓 (𝑖𝑖, 𝑗𝑗) the production of subsidiaries.



The production function is a Cobb Douglas combination of the fixed factor (𝜔𝜔𝑛𝑛 𝑁𝑁 𝑦𝑦 ) and the value added, (𝑉𝑉𝐴𝐴𝑛𝑛𝑛𝑛 ), which is a CES aggregate of labor (𝐿𝐿𝑛𝑛 )and capital (𝐾𝐾 𝑛𝑛 ). The only difference between domestic (d) and multinational headquarters (m) and the subsidiaries (f) is the role of intermediate inputs. The production function for domestic firms and multinational can be defined as: 𝑛𝑛



𝑌𝑌 𝑛𝑛𝑛𝑛 = 𝐴𝐴𝑛𝑛𝑛𝑛 (𝑉𝑉𝐴𝐴𝑛𝑛𝑛𝑛 )𝛼𝛼𝑣𝑣



(1.7)



With:



𝑛𝑛



𝐴𝐴𝑛𝑛𝑛𝑛 = (𝐴𝐴0𝑥𝑥 𝜔𝜔𝑛𝑛 𝑁𝑁 𝑦𝑦 )1−𝛼𝛼𝑣𝑣 𝑉𝑉𝐴𝐴𝑛𝑛𝑛𝑛 =



𝛼𝛼𝑣𝑣𝑛𝑛 −1 𝑛𝑛 (𝐿𝐿𝑛𝑛 ) 𝛼𝛼𝑣𝑣𝑛𝑛 𝐴𝐴0𝑥𝑥 �𝛼𝛼𝑣𝑣𝑣𝑣



+



𝜎𝜎𝑣𝑣𝑛𝑛 𝛼𝛼𝑣𝑣𝑛𝑛 −1 𝛼𝛼𝑣𝑣𝑛𝑛 −1 𝑛𝑛 (𝐾𝐾 𝑛𝑛 ) 𝛼𝛼𝑣𝑣𝑛𝑛 � 𝛼𝛼𝑣𝑣𝑣𝑣



With n=d for domestic and n=m for headquarters. While for subsidiaries it is: 𝑌𝑌



𝑓𝑓𝑓𝑓 (𝑗𝑗)



=



𝑓𝑓



𝛼𝛼𝑣𝑣 𝛼𝛼𝑞𝑞 𝐴𝐴 𝑓𝑓𝑓𝑓 (𝑗𝑗)𝐴𝐴0 𝑄𝑄(𝑗𝑗)𝛼𝛼𝑞𝑞 �𝑉𝑉𝐴𝐴 𝑓𝑓𝑓𝑓 �



𝑓𝑓



with 0 < 𝛼𝛼𝑞𝑞 + 𝛼𝛼𝑣𝑣 < 1



And with :



(1.8)



𝑓𝑓



1−𝛼𝛼𝑣𝑣 −𝛼𝛼𝑞𝑞



𝐴𝐴 𝑓𝑓𝑓𝑓 = �𝐴𝐴0𝑥𝑥 𝜔𝜔 𝑓𝑓 𝑁𝑁 𝑦𝑦 �



𝑓𝑓



𝑓𝑓 𝛼𝛼𝑣𝑣 −1 𝑓𝑓 𝛼𝛼𝑣𝑣



𝑉𝑉𝐴𝐴 𝑓𝑓𝑓𝑓 (𝑗𝑗) = 𝐴𝐴0𝑥𝑥 �𝛼𝛼𝑣𝑣𝑣𝑣 �𝐿𝐿𝑓𝑓 �



𝑓𝑓



𝑓𝑓 𝛼𝛼𝑣𝑣 −1 𝑓𝑓 𝛼𝛼𝑣𝑣



+ 𝛼𝛼𝑣𝑣𝑣𝑣 �𝐾𝐾𝑓𝑓 �



𝑓𝑓



𝜎𝜎𝑣𝑣



𝑓𝑓 𝛼𝛼𝑣𝑣 −1



�



Where 𝑌𝑌 _𝑥𝑥 is total output, 𝐴𝐴_𝑥𝑥 the output contribution of the fixed factor and 𝑄𝑄 intermediate inputs. 𝜎𝜎𝑣𝑣_ is the substitution elasticity between productive factors.



Multinationals. Multinationals aim at maximising the sum of the value of headquarters and all their subsidiaries. In addition to labour and capital, the production function also includes a fixed, locationspecific production factor (which can be considered as representing land). While labour and the land are immobile factors, capital and capital revenues are perfectly mobile across countries. The return to capital (after source taxes) is fixed by world capital markets. The supply of the location-specific production factor (i.e. land) is inelastic and revenues generated are accounted as economic rents. Additionally, multinationals are wholly owned by households in the home country, which implies that countries can partly export the tax burden to foreign households by taxing subsidiaries. Therefore the efficiency loss of tax shifting activities also affects households´ disposable income.
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Profit shifting. Multinationals differ from domestic firms as they use intermediate inputs in the production process. In particular, the intermediate inputs are supplied by the parent company to the foreign subsidiaries. The model allows the parent company to charge a transfer price for intra-firm deliveries of intermediate inputs that deviates from the equivalent price that would be charged if it had been an inter-firm transaction (the ‘arms-length’ price). Specifically, there is an incentive in place to set an artificial price in order to shift profits from high-to-low tax countries and minimise the overall tax contribution. In order to ensure an interior solution, a convex cost function is specified to describe the organisational costs associated with the manipulation of transfer prices and that make profit shifting increasingly costly at the margin: 𝜕𝜕𝜕𝜕𝑞𝑞



𝜕𝜕𝜕𝜕𝑞𝑞



= 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠�𝑝𝑝𝑞𝑞 − 1�|𝑝𝑝𝑞𝑞 − 1|𝜀𝜀𝑞𝑞



(1.9)



From equation (9), it follows that multinationals artificially shift profits to countries with the lowest 𝑓𝑓



tax rate, since 𝑝𝑝𝑞𝑞 (𝑗𝑗) > ( ( 
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