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Summary

Who bears the burden of the corporate income tax (i.e., the incidence of the tax) is a perennial issue in debates about the corporate tax. This issue is crucial for determining the extent to which the corporate tax is progressive or regressive. If the tax falls on capital income, it is progressive because capital income is concentrated in higher incomes. To the extent it falls on wages, it can become a regressive tax, falling more heavily on lower incomes.

Corporate taxes can fall on labor if they discourage the inflow of capital from abroad or reduce savings, thus reducing the capital stock and production, and therefore wages. They can also fall on labor if workers share in the taxes on rents (i.e., profits in excess of the amount needed to attract investment).

Researchers have used two approaches to estimate the share of the corporate tax burden that falls on wages through capital flows: general equilibrium models and reduced form statistical estimates. General equilibrium models impose a structure on the findings and use estimates of how freely capital flows across borders, how easily capital can be substituted for labor, and how readily imports can be substituted for domestic products to determine labor's share of the corporate tax burden. Reduced form statistical estimates use regression analysis to estimate the effect on wages of a change in corporate taxes.

Rent shares are estimated by statistical methods, although the limits to the share of the burden that can fall on labor can be constructed based on estimates of the share of profits that is rent. Bargaining models indicate that while rents may be shared, the taxes on rent are not. A higher tax reduces the total after-tax rents available for sharing, potentially reducing wages, but also makes it cheaper to pay wages because the value of the tax deduction for wages increases.

General equilibrium models of capital flows generally find that, with the assumptions most favorable to the corporate tax burden falling on labor, about 70% can fall on wages. However, using central estimates of the substitutability of capital across countries and in production, and import substitution effects, the share of the burden borne by labor falls to around 20%. It would be smaller and lead to a benefit for wages if other factors were considered, most notably debt finance, where higher tax rates provide a benefit. By contrast, most of the empirical studies find larger shares falling on labor, in some cases many multiples of the tax. Similarly, while rents are estimated to be no more than 20% of profits, studies of rent sharing find much larger shares falling on wages, in some cases more than 100%.

The large effects found in some studies may be due to statistical and variable choices, including how to measure wages or not controlling for fixed effects (including variables that are constant across countries and time). Another reason for the limitations of statistical methods is that wages are affected by many factors, and the corporate tax is a small variable by comparison, so it may not be possible to identify the tax's effects. In addition, a body of statistical studies can suffer from publication bias, where only studies that find statistically significant effects in the expected direction are published; studies that do not find such effects might not be completed if researchers expect they will not be published. A recent examination of the studies on the effect of corporate taxes on wages found and corrected for publication bias; this analysis estimated a small effect that was not statistically significantly different from zero.

Compared to statistical studies, the models point to the burden largely falling on capital rather than labor.











Introduction

The corporate income tax is imposed on taxable profits of corporations. Who bears the burden of the corporate income tax (i.e., the incidence of the tax) is a perennial issue in debates about the tax.1 This issue is crucial for determining the extent to which the corporate tax is progressive or regressive. If the tax falls on capital income, it is progressive because capital income is concentrated in higher incomes. To the extent it falls on wages, it can become a regressive tax, falling more heavily on lower incomes.

For many years, economists relied on general equilibrium models of the corporate tax, beginning with the 1962 Harberger model.2 This model generally found that the corporate tax burden fell on capital and not on wages. Harberger's model was subsequently modified to allow for international capital inflows and outflows, introducing some uncertainty into the incidence of the tax with wide variations in the share borne by labor and capital depending on model parameters.

Beginning around the time of a discussion about lowering the corporate tax in 2007, several reduced form statistical estimates of corporate tax incidence appeared. These studies estimated the wage rate as a function of the corporate tax rate, and used cross-country or cross-state variation in tax rates. At about the same time, a literature also began to develop examining the extent to which some of the burden of the tax on excess profits (i.e., profits larger than those required to pay a normal return to investors), also called rents, was shared with workers.

Both the general equilibrium papers and the reduced form statistical estimates showed a range of values, although the range was much greater for statistical studies. This report provides a review of this literature and what it implies for the share of the corporate tax falling on labor. It addresses the merits of using general equilibrium models compared to reduced form statistical estimates. Compared to statistical studies, the models point to the burden largely falling on capital rather than labor.



Theoretical Issues

A corporate tax could reduce the incomes of shareholders, of capital in general, of labor, or of consumers. Both models and empirical studies do not generally assign the tax to consumers, but rather assume that, with fixed aggregate price levels, the tax is passed backward to the owners of inputs, capital and labor. There are excise tax effects, in that prices of corporate products rise, but noncorporate prices fall. The quantity of corporate products decreases, while the quantity of noncorporate products increases. In the aggregate, these excise tax effects are offsetting, and there is no aggregate effect on the price of consumption. Therefore, both models and empirical studies aim to estimate the extent to which the burden falls on wages rather than income from capital.

This convention does not mean there are no effects on corporate prices, and a recent statistical study found evidence of such effects.3 Rather it means that there is only an effect on relative prices, not absolute prices. If the money supply keeps price levels fixed, then corporate prices cannot go up unless noncorporate prices fall. If price levels are allowed to rise, aggregate inflation means that the purchasing power of consumption remains unchanged.

Although reduced form statistical estimates are alternatives to using a general equilibrium model, they are not subject to limits that result from the constraints on these models. In general, even in the model that yields the largest effects on wages, no more than 100% of the burden can fall on wages (as long as the corporate sector is not more capital intensive than the economy as a whole). Similarly, in rent-sharing studies, the burden cannot exceed the rent. Thus, empirical results can be assessed in part on whether the estimates are within these constraints.



General Equilibrium Models

The initial general equilibrium models featured a closed economy with a fixed capital stock. When global trade and capital flows became more important in the latter part of the 20th century, researchers developed general equilibrium models of an economy with international capital flows.


Closed Economy Models

For many years, corporate taxes were believed to fall on capital income, based on the 1962 Harberger model.4 The Harberger model contained two sectors, a corporate sector and a noncorporate sector, each producing a different product. Aggregate capital and labor were fixed. Capital and labor could move freely between these sectors. This model indicated that the corporate tax reduced the return to capital in general, and the effects on wages were uncertain in direction, but small. They depended on how easily capital and labor could be substituted in production in each sector and how readily corporate and noncorporate products could be substituted, as well as the relative importance of capital versus labor in each sector.



Open Economy Models

Several researchers have published estimated shares of the tax falling on wages using open economy models since the mid-1980s, including (in order of appearance) Mutti and Grubert (MG, 1985), Gravelle and Smetters (GS, 2006), Randolph (2006), and Harberger (2008).5 All of these models are essentially the same or similar multiple sector models modified to consider an open economy with trade with and capital investment in the rest of the world. Harberger characterizes his model as an "illustrative example," and it is not based on calibrating his results to the U.S. economy.


Determinants of the Corporate Income Tax Burden on Labor

A Congressional Budget Office study identified five main factors that affect the shares of the corporate tax burden that fall on labor and capital in these models:6


	Whether the country is a large country: The larger the country's share of world output, the smaller the share of the burden that falls on labor. All four models are modeling the United States, a large country.

	Whether the model allows for imperfect capital mobility across countries: Imperfect capital mobility reduces the burden on labor. MG and GS allow imperfect capital substitution.

	Whether the model allows for imperfect substitution between imports and domestic production: Imperfect product substitution reduces the burden on labor. MG and GS have imperfect product substitution. MG has a fixed degree of substitution. GS allow for different degrees of imperfect product substitution.

	The factor substitution elasticity (how easily labor and capital can be substituted in production): GS allow for some variation in this parameter; the remaining models rely on specific, and significantly different, values.

	Whether the corporate sector is more or less labor intensive than the noncorporate sector: A more labor-intensive corporate sector causes less of the burden to fall on labor. Three of the four models have a more labor-intensive corporate sector or one that is about the same as the noncorporate sector, while Harberger has a significantly less labor-intensive corporate sector.



To understand the basics of how an international model works, it is helpful to first imagine a small country that produces a single product with capital and a fixed amount of labor. Domestic products and imports are the same good and have the same worldwide price, and capital is completely mobile with a single after-tax return regardless of where it is invested. If a tax is imposed on capital income, the return to capital goes down and capital will be invested in other countries that still provide the original return. As capital leaves, the pretax return rises until the original after-tax return is restored. Because costs go up, the price of the domestic product would go up, but it cannot because the product can only be sold at the original price. The only way for the price to remain fixed is for the wage rate to fall. The full burden of the tax falls on labor.

However, as the assumptions that capital is perfectly mobile, products are perfectly substitutable, and the country is small are relaxed, more of the burden will fall on capital and less on labor. If capital is completely immobile, the burden will fall on capital income entirely, through a lower after-tax return. If capital is partially mobile, the tax will be shared between capital and labor. If the domestic product is not perfectly substitutable with imports, the relative price can rise as costs increase, so that the entire tax does not fall on wages. How much the share falls on labor now also depends on how easily capital can be substituted with labor. If the country is large, with perfect capital mobility and perfect product substitution, there is a worldwide after-tax return to capital at home and abroad, but the tax is large enough to affect worldwide returns, with the after-tax return falling. It can be shown that in this simple model with perfect substitution of capital and goods, capital will bear the share of the tax consistent with the share of worldwide capital in the large country. For example, if the large country has 30% of the capital, 30% of the tax will fall on capital and the remaining 70% on labor. If imperfect capital mobility and imperfect product substitution are allowed, the burden on labor will fall and the burden on capital will rise.

The purpose of the international model is to capture all these effects in a realistic model that matches the countries' capital stock, labor supply, and output, and includes multiple sectors, including sectors producing products that are nontradeable and noncorporate sectors that are not taxed. Thus, while this model is much more complex, it captures the effects of imperfect capital mobility, imperfect product substitution, and size in the world economy as described in this simpler model.



Comparison of Model Results

Table 1 compares the results of the various models with changes in assumptions for capital mobility, product substitution, and factor substitution. Having perfect (i.e., infinitely elastic) substitution of capital across countries and of products greatly simplifies this model, and the Randolph and Harberger models are not constructed to accommodate less-than-infinite elasticities. Thus, their estimates of the corporate tax incidence on labor tend to be large, although they differ significantly. Randolph finds labor bears 74% of the corporate tax burden, whereas Harberger finds that labor bears 130%.



Table 1. Share of Corporate Tax Falling on Labor in Four Models






	Assump-tion

	MG (1985) Factor Substitu-tion Elasticity 0.05 for Skilled and 0.6 for Unskilled

	GS (2006): Factor Substitu-tion Elasticity 1.0

	GS (2006): Factor Substitu-tion Elasticity 0.8

	GS (2006): Factor Substitu-tion Elasticity 1.2

	Randolph (2006) Factor Substitu-tion Elasticity 0.6

	Harberger (2008) Factor Substitu-tion Elasticity 1.0




	Perfect Capital Mobility and Product Substitution

	NA

	73

	74

	72

	74

	130




	Perfect Capital Mobility, Product Substitution Elasticity 3.0

	86

	55

	60

	51

	NA

	NA




	Capital Mobility Elasticity 3.0, Perfect Product Substitution

	NA

	28

	33

	23

	NA

	NA




	Capital Mobility Elasticity 3.0 Product Substitution Elasticity 3.0

	74

	21

	27

	16

	NA

	NA




	Capital Mobility Elasticity 1.0 Product Substitution Elasticity 3.0

	66

	NA

	NA

	NA

	NA

	NA




	Capital Mobility Elasticity 3.0, Product Substitution Elasticity 1.0

	NA

	3

	13

	0

	NA

	NA




	Capital Mobility Elasticity 0.4 Product Substitution Elasticity 3.0

	35

	NA

	NA

	NA

	NA

	NA




	Capital Mobility Elasticity 0.1, Product Substitution Elasticity 3.0

	NA

	3

	3

	0

	NA

	NA




	Capital Mobility Elasticity 0.0, Product Substitution Elasticity 3.0

	-0.3

	NA

	NA

	NA

	NA

	NA







Source: See John Mutti and Harry Grubert, "The Taxation of Capital Income in an Open Economy: The Importance of Resident–Nonresident Tax Treatment," Journal of Public Economics, vol. 27, no. 3 (August 1985), pp. 291-309; Jane G. Gravelle and Kent A. Smetters, "Does the Open Economy Assumption Really Mean That Labor Bears the Burden of a Capital Income Tax?" Advances in Economic Analysis and Policy, vol. 6, no. 1, article 3 (August 2006), pp. 1-44; William C. Randolph, International Burdens of the Corporate Income Tax, Congressional Budget Office, Working Paper 2006-09, 2006; and Arnold C. Harberger, "Corporate Tax Incidence: Reflections on What is Known, Unknown, and Unknowable," in Fundamental Tax Reform: Issues, Choices, and Implications, John W. Diamond and George R. Zodrow, eds. (MIT Press, 2008). Harberger had an earlier model, but this model measured the nominal and not the real effect on wages; see Arnold C. Harberger, "The ABCs of Corporate Tax Incidence: Insights into the Open-Economy Case," in Tax Policy and Economic Growth (American Council for Capital Formation, 1995).





The first row shows the assumptions with respect to capital mobility and product substitution that produce the largest corporate tax burdens on labor. It reflects only the size of the United States, with about 70% of the burden falling on labor in the MG and GS models.

Harberger's example shows a burden on labor that is much larger than the other two models. This result is almost entirely due to his assuming that the manufacturing (corporate traded) sector is much more capital intensive than the economy as a whole, while the other models reflect observed ratios.7 It would appear, therefore, that Harberger's model is an illustration and does not estimate the burden on labor for the United States; the other two models are in agreement and the results are not very sensitive to the choice of factor substitution (1.0, 0.8, or 1.2 in the GS model and 0.6 in the Randolph). In these two models, under the assumptions that lead to the highest burden on labor, it is between 72% and 74%.

The second row of Table 1 explores the effect of retaining perfect capital mobility but allowing a product substitution between imports and domestically produced goods of 3. (The product substitution elasticity is the percentage change in the ratio of domestic consumption to imports divided by the percentage change in price.) Making domestic products and imports imperfect substitutes has little effect on capital flows. Rather, it allows the price of the domestic corporate good to rise, which then does not require the tax to be completely absorbed by lowering wages. In the GS model, the share of the corporate tax burden falling on labor declines from about 74% to 60% with a 0.8 factor substitution elasticity, 55% with the unitary elasticity, and 51% with a 1.2 elasticity.

The MG model finds a significantly higher share of the corporate tax falling on labor, 86%. This difference is due to the low factor substitution elasticities, especially the extremely low elasticity with respect to skilled labor of 0.05. If capital falls as the result of a tax increase, then skilled labor must fall almost as much, so there is a significant reduction in demand for skilled labor, and thus a significant decline in wages. This effect both limits the outflow of capital and causes most of the burden to fall on labor. (MG assume an elasticity of 0.6 for unskilled labor and capital.8)

The third row explores the effect of retaining perfect product substitutability while allowing imperfect capital mobility. The capital substitution elasticity (the percentage change in the ratio of domestic to foreign capital invested in each country divided by the percentage change in the ratio of after-tax return) is 3. This imperfect capital mobility reduces capital outflows and limits the rise in pretax profits to offset the tax for capital. Imperfect capital mobility is a more important factor in reducing the burden on labor, leading to shares of 23% to 33%.

The fourth row shows the effects of both imperfect capital mobility and imperfect product substitution (with elasticities set at 3), with a labor share in the GS model of 16% to 27%. Again, the MG model shows a much higher burden on labor of 74% due to the low substitution elasticity between capital and skilled labor.

The remaining rows show how lowering the substitution elasticities further reduces the share of the tax falling on labor.

While the size of the economy and relative factor intensity can be observed, the results also depend on the three substitution elasticities: factor substitution, product substitution, and portfolio substitution. The following sections examine the empirical evidence for those values.



Factor Substitution Elasticities

Historically, the factor substitution elasticity was generally considered to be 1.0 based on the consistent shares of capital and labor income in the economy over time. However, empirical studies have found different values. A recent meta-analysis (one that combines numerous studies and estimates) indicates elasticities of around 0.6 and 0.7.9 However, one recent study indicates that the econometric techniques used tend to bias the results downward.10 That study suggests that the factor substitution elasticity may be above 1.0.

MG's assumptions of a 0.05 elasticity for skilled labor and a 0.6 elasticity for unskilled labor suggest an aggregate elasticity of around 0.3.11 MG reference a review of the estimates of substitution elasticities by Hamermesh and Grant, but that study reports a wide range of substitution elasticities between skilled workers and capital, and the values used in the MG simulations appear to come from a relatively low estimate by Grant.12 Recent studies, as well as other studies cited by Hamermesh and Grant, find much higher factor substitution elasticities. Krusell et al. estimate an elasticity of 0.67 for skilled labor and 1.67 for unskilled labor, which suggests an overall elasticity of 1.2, consistent with traditional aggregate elasticities.13



Product Substitution Elasticities

A meta-analysis found a median elasticity of 3, but reduced this to 2 after correcting for publication bias.14 A subsequent version, which also addressed study quality, estimated a median of 3.8.15 Another review found elasticities from individual studies using different approaches ranging from 1 to 6.5, with more recent studies ranging from 2 to 4.16



Capital Mobility Elasticities

A meta-analysis of the elasticity of substitution of foreign direct investment found a median semi-elasticity (elasticity with respect to a percentage point rate change) of 3.2.17 Because elasticities are with respect to the after-tax return, this number should be multiplied by (1-t), where t is the tax rate. Given a tax rate around 25%, the elasticity would be about 2.5 when expressed as a percentage change in the ratio of domestic to foreign assets divided by the percentage change in the ratio of the rate of return to domestic foreign investment. This provision operates through a reduction in capital flow. An elasticity of 3 reduces the outflow of capital by about two-thirds compared to perfect capital mobility, according to results in the GS model. 



Implications for Model Estimates

What matters in the estimates of incidence from general equilibrium models is the measurement of elasticities. The measurements presented in this report on elasticities indicate product and portfolio elasticities of around 3 and factor substitution elasticities of around 1, suggesting that labor bears about 20% of the corporate tax burden.



Reasons Burdens on Labor May Be Lower Than Modelled

There are some additional reasons not incorporated in the models that the burden on labor is likely to be lower than the models predict. The first is debt finance. A corporate tax subsidizes debt because it allows the deduction of nominal interest. Thus, a corporate tax rate increase makes equity capital less attractive and debt more attractive. If debt is more mobile than equity, then a rate increase could attract more capital to the United States. In another study, Grubert and Mutti show that this result can occur.18 In this case, labor would gain from a corporate rate increase.

The second is that the tax rate on foreign source income is related to the tax rate on domestic income because the United States imposes a residual tax when foreign taxes are lower than the U.S. tax rate imposed on foreign source income. For a variety of reasons, these mechanisms do not work perfectly, but they move in the direction of reducing the incentive for outbound investment, which would limit the reduction in the capital stock.

The third is that some portion of profit may be excess profits, and if the tax on those profits is not shared with workers, the burden will fall on stockholders and the burden on labor will decrease. Although some empirical studies discussed below find that workers share in rent, the studies are probably not as relevant to the United States, which has a small share of workers in labor unions, a point made in Azémar and Hubbard's cross-country rent-sharing study.19 In general, estimates suggest that rent is probably no more than 20% of corporate profits (also discussed below). If so, then any labor income share would be multiplied by 0.8, and based on labor bearing 20% of the corporate tax burden in the models, it would bear about 15% of the burden.

The models also assume that the only feature that changes is the domestic tax rate. If each country calculates incidence only with respect to its own tax rate, then the totals of the burden will not add up: as a closed economy, worldwide capital bears the full burden of the corporate tax. If the U.S. tax falls, the fall in U.S. labor income is matched by a rise in foreign labor income with a net effect of zero, and vice versa. Thus, while such a model may be used to estimate the incidence of a change in the corporate tax rate, the total burden of the corporate tax that falls on labor is smaller, as it should only apply to the excess of the U.S. tax rate over the weighted average of foreign taxes. Using Organisation for Economic Co-operation and Development (OECD) tax rates prior to the 2017 U.S. rate reduction, one study found that labor's share would fall by 75% if considering only the excess of the U.S. tax rate over average worldwide rates.20



Reasons Burdens May Be Higher Than Suggested by The Evidence on Elasticities

One reason that the share of the burden falling on labor may be higher than the relatively small share suggested by the elasticities is that the estimates of underlying elasticities may be overstated due to relying on methods that estimate short-term effects, while long-term effects may be larger given adjustment time. In addition, the models have a high level of aggregation, so there may be adjustments within these aggregated levels that are not captured. Thirdly, they do not account for differences in quality that could lead to understatement of elasticities in the case of product substitution elasticities.21 As shown in Table 1, the share of the burden falling on labor can rise with higher portfolio and product substitution elasticities.



What The Models Generally Indicate

Beyond pointing to an estimate that the share of the tax falling on labor is small, the models' basic findings and the additional caveats suggest that the models can provide a constraint on reasonable values of the share of the burden falling on labor.

Agencies that assess corporate incidence for purposes of distributional analysis, including the Congressional Budget Office and the Joint Committee on Taxation, appear to concur with these general findings in their analyses. The basic method in their calculations is to use general equilibrium models and assign a relatively smaller share of the tax burden to labor income.22





Reduced Form Empirical Studies of Corporate Incidence

Reduced form statistical estimates (regressing wages on tax rates) fall into two categories: those that derive estimates from investment flows and those that derive estimates from rent sharing.

In general, studies that estimate the effects of capital flows tend to use cross-section panel data, following effects in different countries or subnational jurisdictions as tax rates change. Studies that follow changes over time across firms in a single jurisdiction are generally aimed at rent sharing.

A number of these studies have drawn considerable policy attention due to their apparently robust results, at least under the form and statistical test parameters in their original publication, indicating that corporate tax burdens fall largely on labor. However, certain aspects of the design of these studies and the magnitude of the results (being large enough to suggest that they are not generally applicable given real-world economic measurements) could raise questions about the precise statistical accuracy of the estimates, as discussed in more detail below. Nevertheless, the consistency of the direction of findings (though the magnitude varies) has made the studies influential, as they seem to indicate that labor bears a large share of the burden of corporate taxes.


Studies Estimating Effects From Investment Flows


The Hassett and Mathur Study

The first study of the incidence from capital flows was by Hassett and Mathur (originally released as a working paper in 2006, subsequently updated in 2010 and published in 2015). This study was referenced in both the 2007 and 2017 corporate tax debates and remains among the most cited studies of this topic.23 Since its release and throughout its development, the study has been influential and referenced by Administration officials, in the popular press, and by other researchers, and is seen as the seminal paper on cross-country studies of corporate tax incidence.24 Its results at each stage and how those results changed between subsequent adjustments inform the evaluation of the study and provide context on the evolution of the literature in this area since its original publication.

The study used data from 72 developed and developing countries for the 1981-2003 period. For the analysis, the dependent variable was the logarithm of the five-year average of the average manufacturing wage. They converted the wage rates for all countries to U.S. dollars using annual exchange rates. The main explanatory variable of interest was the logarithm of the top corporate tax rate, and the average effective and marginal effective corporate tax rates (in logarithms) were also used as explanatory variables in some specifications.

The study found a statistically significant result that indicates a 1% increase in the corporate tax rate causes manufacturing wages to fall by 0.8% to 1%. However, corporate taxes are about 2.5% of GDP at most, whereas labor income is about two-thirds. These results imply that a dollar increase in the corporate tax would decrease wages by $22 to $26, an effect larger than those estimated by general equilibrium models, which tend to top out at around $1.25 Researchers noted that these initial results may be explained by certain statistical issues.26

Hassett and Mathur subsequently produced a revision of their initial paper that incorporated changes related to issues that had been raised.27 One potential source of difficulty with cross-country wage studies is that a proper specification should take into account not only the tax rate in the country being studied, but the rates of other countries. Hassett and Mathur addressed this issue, in part, by adding tax characteristics of neighboring or economically similar countries. In some cases, this addition reduced the coefficient on taxes and made it statistically significant at a lower level. The study also included some local price indices, but did not fully address the issue of comparing wages using purchasing power. The revised paper continued to produce large estimates, indicating a decrease of $13 in wages for each dollar of increase in corporate taxes.28



Other Cross-Country Studies of General Corporate Income Tax Burden

Four other notable studies have relied on cross-country data. In a study that controls for education, Felix (2006) finds much smaller effects than the Hassett-Mathur study, but they are still large relative to model estimates (about $4 for each dollar of corporate tax revenue).29 This study similarly has methodological issues related to specification and direction of causation, and does not control for country fixed effects. The lack of fixed effects (for country and time period) may render the finding statistically biased (the estimate differs from the true measure) and inconsistent (increasing the number of observations will not improve the estimate). The sample is a factor to examine as well, with 19 countries covered for varying years. Out of the total of 65 observations (countries and years), about a quarter of the sample is drawn from Italy and Mexico, and 7 of the 19 countries had one or two years of data.

Desai et al. (2007) use observations on foreign-owned affiliates of U.S. firms across countries and in different time periods.30 This study uses data on multinational subsidiaries of U.S. firms to estimate the allocation of the tax burden between labor and capital using a seemingly unrelated regression for capital income (which they measure by the interest rate) and labor income. In their model, labor and capital burdens are restricted to the total of taxes, and they impose a cross-equation restriction on the estimated burdens. They find the share of the burden on labor income to fall between about 45% and 75% of the total.

This approach, however, has a fundamental theoretical issue in that wages at an individual firm should not reflect tax burdens at an individual firm in general equilibrium. In deriving a model that assumes this is true, the study assumes that the price level of its goods is fixed and bases its results only on its sample of multinational corporate sector firms. This approach creates econometric problems in the study's analysis and means that the results cannot be construed as reflecting actual burdens in any of its economies, as discussed, along with an indication that without the cross-equation restriction, the results are not statistically significant.31

A cross-country study by Clausing (2012) used a dataset covering the OECD countries.32 This study examined different specifications, econometric approaches, and alternative data measurements. It differed from the Hassett-Mathur study by comparing wages using purchasing power parity and excluding value-added variables, which Clausing suggests captures the effect of corporate taxes (whose burden on labor operates by reducing labor productivity). She expected this latter change would make results for the corporate tax variable larger. Clausing tried many specifications and approaches, and she characterized the overall results as indicating no robust evidence that corporate tax burdens have large depressing effects on wages. She noted, however, that this outcome does not necessarily mean there is no incidence on labor, but that these effects cannot be detected with aggregate cross-country data.

A study by Exbrayat and Geys (2016) estimates a model that allows for countries to compensate for high labor costs by reducing the corporate tax. Their estimates, using 24 OECD countries, indicate that a 1% increase in the corporate tax rate reduces the average wage by $0.51 to $0.89, implying a $6 to $11 decrease in wages for a dollar increase in the corporate tax.33



Cross-State Regressions

Seven studies have estimated tax incidence based on cross-state or other subnational government levels, as if each state were a separate country. Most of these studies found more than 100% incidence once elasticities were converted to measures of incidence.

Felix (2009) examined wages by residents of states depending, among other factors, on the state corporate tax rates.34 This study found a smaller effect than her earlier one, suggesting that a $1 increase in taxes reduces wages by between $1.40 and $3.60. Her dataset is not a panel, so there is no individual state-specific control, and it does not allow for the identification of place of work, but rather place of residence.

Felix and Hines (2009) use a similar cross-state dataset.35 Although the stated objective of this study is to examine rent sharing by considering union and nonunion differentials, the paper also contains direct estimates of corporate tax rates' effects on wages. The relationships, however, are positive, not negative. Although the authors conclude that higher corporate tax rates reduce union wage differentials (a point associated with bargaining over surplus, discussed in the next section), this differential arises in their empirical estimates because union wages rise less with corporate taxes than nonunion wages.

Carroll (2009) also examines individual workers across states using a different dataset. This study estimates the effects of the statutory rate (combined federal and state) and an average state tax rate.36 The first is only marginally statistically significant (and he does not highlight that result), but the second is highly significant. However, it measures average tax rate not as taxes divided by profits but as taxes divided by personal income. Because personal income is strongly correlated with wages, this measure of tax would likely produce a powerful negative relationship without any direct relationship with taxes. As with other studies, the incidence estimated in this study is large (he calculates $2.50 for every dollar of tax).

A study of subnational taxes in Germany by Bauer et al. (2012) found a significant corporate tax effect on wages.37 This study was similar to the cross-state studies done in the United States in that the explanatory variable was the tax rate. But it also addressed rent sharing by examining the differences between low-skilled workers with less bargaining power. Bauer et al. found that a 1% increase in tax rate decreased wages by between 0.28% and 0.46%. Although the incidence was not as large as other results, using the same ratio of wages to taxes as the aus dem Moore et al. (2000) study (discussed subsequently)38 indicated a dollar of corporate tax reduced wages between $3.36 and $5.52.

States often allocate profits based on formulas, and these formulas change the dynamics of capital flows. For example, if a firm's taxes are based on the share of sales, changing the location of production would not be relevant to the state tax burden. A study by Suárez Serrato and Zidar (2016) explicitly addressed the apportionment issue by controlling for the share of the tax that was based on a sales factor (other factors are capital and labor) and thus should not affect location.39 The study also used a spatial approach to address geographic location. It found 30% to 35% of the tax borne by labor, a finding more aligned with outcomes predicted by models.

Several other studies examined effects by comparing subnational governments. Ebrahimi and Vaillancourt (2016) used differences in Canadian federal tax rates across the provinces over time and found elasticities of the wage rate with respect to the tax rate of 0.15 and 0.24; they imply a wage reduction of $4.20 to $6.72 for every dollar of corporate tax.40 A study by McKenzie and Ferede (2017) of the Canadian provinces did not control for the effect of formula apportionment (Canadian provincial taxes are levied 50% by sales and 50% by wages). This study found a wage reduction of $0.96 to $1.59 for every dollar of corporate tax, depending on the province.41 Ljungqvist and Smolyansky (2018) used a spatial approach and estimated a semi-elasticity of -0.3 using data across states, which indicates about 70% of the tax was borne by labor.42 Bauer et al. (2017) estimate the burden on labor, based on variation in taxes across German municipalities, at 65% to 93% of the tax.43

One issue with cross-state studies is whether the results can provide guidance to the effects of the federal tax. Capital is likely significantly more mobile across states than across countries, and products across states are probably closer substitutes, both factors that make the incidence more likely to fall on labor. Labor, however, is also mobile, but its relative increase in mobility is probably less than that of capital. The states are also more like small economies on average. As in the case of cross-country studies, the tax rates of other states should be included in the regression. In addition, studies that use state corporate tax rates deal with much lower rates than the federal tax rate, and it would be more difficult to use this small explanatory variable to explain wages.




Rent Sharing Studies Through Bargaining

Rent sharing studies can be divided into two basic types. The first, called bargaining models, are primarily done in European countries or multiple countries and estimate sharing of corporate tax burdens on rents (or excess profits) with workers through bargaining, usually with labor unions. More recently, rent extraction studies have considered the shares of the corporate tax that might fall on executives and highly paid workers.

A number of studies discuss the potential burden of the corporate tax on wages via bargaining. Some in the press have conflated these with studies where effects on wages arise from investment flows.

Arulampalam et al., Azémar and Hubbard, and other studies of this nature do not estimate the general equilibrium effects of corporate taxes on economy-wide wages through capital flows, but rather the share of the tax on excess profits that falls on workers due to bargaining and rent sharing, as do the other studies reviewed in this section. These rent-sharing studies have relatively little relevance to the general issue of the corporate income tax for the United States (in part because the share of U.S. workers who belong to unions that bargain on wages is small). However, their results have been invoked as evidence of the general corporate tax burden falling on labor. The Arulampalam et al. study has apparently inspired several other studies of this nature, which are discussed in the following sections. These studies use individual firm or sector observations, which are not directly applicable to the general equilibrium incidence of the corporate tax, but are appropriate for the study of rent sharing.

Before proceeding to examine both the Arulampalam et al. study and other studies specifically, it is important to make some general points about these types of studies as measures of the share of the corporate tax borne by labor.


The Limits to Shares Falling on Labor From Rent Sharing

Unlike the studies of investment flows, the general applicability of these studies cannot be examined using a general equilibrium model. Rather, the share cannot be interpreted as the share of total tax falling on wages because the analysis relates only to excess profits, which are in turn only a part (and perhaps a small one) of total profits. The share of rents also suggests an upper boundary to the share of the tax that falls on labor, which should be detected through these studies. A widely cited study by Gentry and Hubbard estimated that 60% of corporate profits represented earnings in excess of a risk-free return.44 This measure is assumed to reflect rent or excess profits by the Treasury Department and the Urban-Brookings Tax Policy Center, who in turn assign the incidence to shareholders. However, because some (perhaps most) of the profit above a risk-free return is a risk premium and is part of the opportunity cost of capital (not excess profit), the excess profit share should be lower. Some evidence suggests that it is in the neighborhood of 10% to 20%.45 Since workers can receive no more than 100% of rents, the limit to the share of a tax change falling on workers is about 20%. Every empirical study discussed in this section exceeds that level, with the smallest finding about 35% and the largest many multiples of 100%. The burden relates only to those firms that both have some excess profits and engage in bargaining. Whereas bargaining may be common in some European countries, in the United States, where unions would be expected to do the bargaining, less than 7% of private wage and salary workers are covered by unions.46

Second, an existing literature has attempted to estimate the labor share of excess profits (without focusing on tax issues). Most studies have found that, even in those circumstances where bargaining is to be expected, labor tends to capture a relatively small share, typically found to be less than 10% and rarely more than 20% or 30%.47 This small share suggests the amount of labor income due to rent sharing is small, no more than 6% (20% times 30%). In the United States, where the share of workers in unions is 7%, the overall share in the economy is less than one-half of 1% (7% times 6%).

Thirdly, in the standard bargaining model (such as that employed by Arulampalam et al.), a corporate tax rate that applies to excess profits would not be expected to affect wages through the bargaining process. If taxes are treated in a standard way as a rate applied to a firm's revenue minus cost, the tax term does not appear.48 The workers and firm would split pretax excess profits, with each paying tax (corporate or individual) on their share. The economic intuition behind this result is that a higher tax rate has two opposing effects on wages: it reduces the surplus or size of the pie to be divided, but at the same time it makes the "price" of giving a dollar to labor lower because wages are deductible. Economists might think of these as offsetting income and substitution effects, and in the standard bargaining model they offset exactly.49 Thus, the theory implies there is no sharing of the tax on rents.



Summary of Studies

The Arulampalam et al. study used firm-level data (for about 55,000 firms) from several European countries (primarily France, Italy, Spain, and Germany) over a relatively short time frame of 1996-2003.50 It controlled for firm-specific effects. About a quarter of the observations are for four years and about 45% for five years, so that the panel, like Felix's, shows changes over the short run. The same authors conducted an earlier version of this study with a smaller sample. Although the authors control for firm-level fixed effects, they do not control for country-specific effects. The authors have subsequently revised their study and reported, for the preferred specification, that labor bears 64% of the tax in the short run and 49% in the long run.51

The Arulampalam et al. study begins with a standard bargaining model. To address the conflict of their result with their model, the authors hypothesize an extra tax term that is not associated with profit that will affect wages directly (and thus have no price effect). It is not clear exactly what type of tax provision would fall into this category,52 but it appears not to be related to the actual estimate, which simply relies on tax changes. The tax variable is total taxes paid per worker (although it is instrumented with tax rates and other variables). The study also excludes other important variables that cannot be observed, such as the competitive wage (it uses a minimum wage that is far lower). The empirical implementation examines the change in wages as a function of the change in output and taxes (all taxes, not only lump sum taxes), which are closely linked as major elements of a contemporaneous identity and may explain the findings. Thus, it is possible that the statistically significant relationships obtained derive from some other linkage and do not represent a share of the tax burden.53 There are also some important reservations about the econometric methods. Panel data with short time periods (where persistence effects can be serious) and the need to control for firm-specific effects face some significant econometric problems. The authors use different specifications, with widely varying results, which suggests that the results are not robust.54 There are several other aspects of the econometrics that are not transparent.55

Overall, it is not clear what relationship or phenomenon the study is measuring. Ideally, it would measure how an exogenous tax change affects wages. Yet, for some of the countries that constitute a large share of the data, there were no changes in tax rates. In others, tax rate changes were virtually all declines, with most of those declines occurring during the growth period of the late 1990s, when productivity and output were rising. It is possible that the results are capturing that phenomenon.

Another study using European data directed at capturing the bargaining share is aus dem Moore et al. (2011).56 This study compared the changes in wages of German manufacturing compared with French manufacturing across a time period before and after 2000, when German taxes were reformed (including rate cuts) and French taxes were not. This analysis finds a very large effect: an increase in German wages of 6.4% due to the rate cuts. This finding seems large. According to the reported means of the data, the ratio of wages to taxes is 11.9; that is, wages are about 12 times the amount of taxes. If wages rose by 6.4%, that amount is 76% of the total corporate tax. It appears that the reduction in German taxes was around 20%, which implies, in dollar terms, that wages rose $4 for each dollar reduction in tax. It seems likely that the empirical estimates are capturing some other type of influence, and the authors indicate their study is preliminary and uncertain. The authors never discuss the theoretical finding that this type of tax rate change is the type that would not be expected to show up as a part of rent sharing.

A study by Dwenger et al. (2011) also uses firm data to examine the German tax cut.57 Like the aus dem Moore et al. study, this study does not address theoretical concerns and simply assumes that labor will bear some of the burden of the tax via bargaining. Its estimates of this initial wage effect indicate labor bears 156% of the tax. A subsequent updated study found this share to be 67%.58 The authors also assume that higher or lower wages will lead to employment shifts (so that when wages rise, employment falls, and thus the wage bill does not fall as much), which results in a total wage bill effect of 47% of the tax. This line of reasoning regarding employment is unclear, as the wage does not change from the direct bargaining effect. Rather, it arises from the increase in the cost of capital via increased taxes, which, while decreasing the demand for capital (assuming there is a nontaxed noncorporate or foreign sector), has effects on employment in the corporate sector that are uncertain. In a general equilibrium model, employment is assumed to be fixed in the economy. In any case, these general equilibrium effects cannot be uncovered with firm-specific data within a country because the effect should not relate to the specific taxes on the firm. As with the aus dem Moore et al. study, it is not clear what the authors are measuring when they regress wage rates on tax rates, although the measurement could reflect differential wage growth across industries.

Fuest et al. (2016) report a corporate tax incidence on labor of 47% in a wage bargaining model, using data from German municipalities and a series of tax changes in the local business tax. This 47% includes an externally estimated excess burden (efficiency cost); without it, the incidence would be 36%.59 In an updated paper, they report a slightly higher incidence of 51%.60 This paper measures the incidence as a share of combined profit and after-tax wages, reflecting both the offset in a tax increase by the additional wage deduction and the additional personal taxes paid on the wage. It is smaller than the standard estimates of the share of the tax that falls on labor.61

A study by aus dem Moore (2014) comparing outcomes in France and the UK in a wage bargaining model follows the approach used by Arulampalam et al., and finds the shares falling on wages are 39% in France and 40% in the UK in the short run. In the long run, the results indicate a share of 66% in France and 73% in the UK.62

Azémar and Hubbard estimated the incidence in a wage bargaining model using data on 13 OECD countries.63 Using the values for 2004, their estimates indicate 60% of the burden falls on labor for a country with a high union density. Further estimates that include measures of union density indicate that this effect is highly driven by union density. With an average union density of 10% in the United States, this effect would probably be small.

Three studies have been based on data in the United States. As noted earlier, Felix and Hines found wages to rise with increases in state tax rates, but the union differential fell. They indicate that their findings show that workers in a unionized firm bear 54% of the tax burden. Several important points should be understood about their analysis. First, as they make clear, they are not trying to estimate the effect of direct taxes on rents, as this effect disappears from their model. They are rather examining the indirect effect that would arise due to the increase in the cost of capital and the subsequent general equilibrium effects that would arise. Although they have with sound explanation measured a statewide tax rate as their tax variable (rather than a firm-specific rate), the model they used to drive their theoretical expectations has an apparent inconsistency, and the expectation from a properly derived model is likely a close-to-zero effect, and if not zero then probably positive. Their estimate appears to be outside the range of theoretical prediction and possibly in the wrong direction. In addition, in calculating incidence they have applied the elasticity to the entire wage bill, not the share that is rent. If the rent share is about 15%, 8% of the tax, not 54%, falls on rents. For a nationwide incidence taking into account union membership and theoretical expectations, the share of the tax that falls on rents would be no more than 3% (keeping wages constant), and rents would more likely benefit.

Liu and Altshuler's study of U.S. firms does not explicitly indicate that it is a rent-sharing study. As discussed in this review, general equilibrium effects can shift the tax to wages, but within a closed economy with a fixed capital stock the central tendency is for the burden to be spread to all capital, but not to wages.64 Only in an open economy—where capital can flow across countries (and which would require country observations)—could wage shares be estimated through this mechanism, and the wage would be an economy-wide (country-wide) wage. Thus, using a single country's data is implicitly measuring a burden that would fall on labor through the rent-sharing mechanism. In fact, at one point in their model, the wage rate becomes the numeraire (is fixed), which implies there are no industry wage differentials. Their regression estimates how relative wage rates in each industry changed over time based on the mix of assets and the change in marginal tax rates over that period. They conclude that labor bears 60% to 80% of the tax. The most likely reason for this large effect is that the marginal tax rate fell primarily for equipment, and those industries whose investments were more concentrated in equipment (manufacturing, transportation, and construction, but especially manufacturing) probably saw slower wage growth over the period due to the decline in unions and growth of international competition.

A recent study by Agarwal and Chakraborty (2019) uses the methodology of Desai et al., (and thus faces similar concerns) to measure the incidence of corporate taxes in India, based on the variation of effective tax rates across firms.65 They find that labor bears 1% of the tax. Such a single-country study should reflect rent sharing.

A study by Misra (2019) using German subnational taxes finds no effect on wages across firms.66




Rent Extraction By Executives And High-Income Employees

Several recent papers have focused on the effects of corporate taxation on wages of executives and highly compensated employees, examining recent U.S. corporate tax provisions: bonus depreciation (which allows investments in equipment to be deducted more quickly); the domestic production activities deduction (DPAD), which allowed a deduction of up to 9% of taxable income firms and industries; and the 2017 reduction in corporate tax rates. All of these studies used a difference in difference approach that compared employees at firms with different treatments over time.

These studies do not have the same implications for progressivity of the corporate tax, since the benefits are received by highly or very highly compensated employees.

Ohrn (2023) studied large publicly held corporations and found that their five top-paid executives received 25% of the tax cut from bonus depreciation and 17% of the tax cut from DPAD. He noted that these levels were reached only in firms with certain characteristics associated with comparatively weak governance (more-than-average protection of managers from shareholder discipline, concentration in ownership, and executive tenure).67 For firms with none of those characteristics, he found no effect. These findings are consistent with rent extraction rather than labor market bargaining or tying compensation to stock values.

Dobridge et al. (2021) examined the effect of the DPAD on workers of varying incomes using tax data.68 Their results indicate workers overall receive 80% of the tax reduction from DPAD. The percentage change in wages is heavily concentrated at high incomes. The bottom 25% of the wage distribution has no statistically significant change in wages. Compared to the median worker, the percentage change is 1.2 times greater for a worker at the 75th percentile, 1.8 times for the 90th percentile, 2.6 times at the 95th percentile, and 5.4 times at the top 1%. The average effects are greater for smaller firms and privately held firms. For publicly traded firms, there are no effects on workers, except for the top 1%, and these effects are smaller than for other firms. Some of these effects may reflect a blurring between labor and capital income by more highly compensated worker/owners.

Kennedy et al. (2024) study the investment and distribution effects of the 2017 rate cut by comparing smaller corporations that benefited from a larger tax cut with Subchapter S corporations that are taxed as pass-throughs and received a smaller tax cut.69 They find that 49% of the tax cut increased wages of the chief officers and top 10% of workers, with no effect on the bottom 90%. There are two possible explanations of this large effect. The first is that the study included smaller corporations that are more likely to be closely held, thus blurring the line between owners and highly compensated workers as in the case of the Dobridge et al. study. Second, this type of difference-in-difference study is only valid if there are parallel trends, and while that was true of most workers, the 95th percentile and the top five earners in corporations showed a relative increase in trend in 2017, so the growth may not have been due to the tax change.70 Their results for the rank-and-file workers did not face these issues, and those results indicate no rent sharing.

Gale and Thorpe (2024) explored the consequences of some of these studies, using the Tax Policy Center model.71 The most striking effects are based on the Dobridge result and indicate that the share of the tax borne by the top quintile increased from 52.1% to 78.8%. These results are, however, likely to be overstated because (1) the Dobridge results are largest for the long run, and (2) the Tax Policy Center assigns 60% of the corporate profit (the amount in excess of a risk-free return) to rents, whereas measures that also account for the risk premium would set that share at 20% or less.



Why Do Reduced Form Empirical Studies Yield Such Large and Variable Estimates of the Labor Share?

Most of the studies of the share of the corporate tax falling on labor are large compared to the effects predicted by general equilibrium models, and most studies of rent sharing find results that are larger than estimated rent shares. These studies also exhibit a wide range of results, suggesting that, as a group, they are not a robust source of evidence.


General Issues

These studies use a small variable, the corporate tax rate, to explain a large variable, wages, which are determined by a wide range of effects, and the relationship between these variables is small and difficult to detect. In addition, a change in the corporate tax rate may not be exogenous and can be affected by other variables that may be included in the regression.

The preceding discussion has also pointed to some specific methodological issues (such as lack of country and time fixed effects and simultaneity between the dependent and independent variable) in some studies. In addition, there are fundamental challenges to using reduced form estimates. For example, because the worldwide incidence of corporate taxes generally falls on capital, to the extent the burden falls on labor for an individual country's increase in tax rates, wages are also increased when the other countries' tax rates are increased. Thus, all corporate tax rates affect the individual wages in each country.

Studies also do not fully control for all the changes that affect corporate tax burdens, both the rate and the base, as well as how the base affects the given influence of a rate change. The measure of tax rates (statutory, average, marginal) can affect results. Also, the effects of investment flows take place over time, so studies that do not account for lags may not correctly capture the consequences of rate changes.

The variability of the findings also makes them less reliable, and the consequences of this variability for statistical inference can be examined through a meta-analysis that treats each study and its mean as a single observation. Knaisch and Pöschel (2023) provide such a meta-analysis for the studies of corporate tax incidence on labor.72 While they find a mean incidence of 500% of the tax falling on labor, the variation in means is so large that this finding is not statistically different from zero.73



Publication Bias

One source of the effects is publication bias (also called the file drawer problem), which is the tendency for only expected and statistically significant results to be published. Among working papers, authors tend to abandon results that are statistically insignificant or deviate directionally from their expectations. The difficulty in getting null results published may also lead authors to try different specifications that could eventually lead to a statistically significant result, because there is still a distribution around the mean for results from different samples and different specifications. To address these concerns, researchers can conduct a meta-analysis, which examines the distribution of findings from a body of studies and can use statistical methods to detect and correct for publication bias.

Knaisch and Pöschel (2023) provide such a correction for the studies of corporate tax incidence on labor.74 They examine studies aimed at effects derived from investment flows and studies aimed at rent sharing. They find that the mean for these studies is about 60%, but the large variance indicates that the estimate is not statistically different from zero.75





Implications Of Evidence For Corporate Tax Incidence

Although corporate tax incidence based on investment flows is relevant to the degree to which the burden of the tax falls on labor, the rent sharing studies are generally not relevant given the limited presence of labor unions in the United States. This point was also indicated by Azémar and R. Glenn Hubbard, who found a 60% burden for countries with high union density, but no effect for the United States.76 This finding is also consistent with the rent extraction studies, which found no effect on rank-and-file employees. Rent extraction by managers and highly compensated employees may be relevant, but not for the issue of whether the corporate tax is a progressive tax, and in any case appears to apply largely to closely held, smaller corporations where the line between wages and capital income is blurred.

Given the large and widely varying results of many of these studies, determining tax incidence may also be approached using a corporate tax model, with behavioral responses drawn from the empirical literature. These models also allow sensitivity analysis. The results, using the model approach based on this empirical evidence, point to a labor share of around 20%, a share that would be less if debt finance or other factors were considered.
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