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1 Introduction

In this paper, we study the implications for aggregate measurement of offshore profit shift-

ing by domestic and foreign multinational enterprises (MNEs) operating in the United

States. Offshore profit shifting (for brevity, “profit shifting”) occurs when an MNE struc-

tures itself so that profits that would have accrued in the United States accrue instead in

its foreign affiliates. These shifted profits are recorded in the U.S. primary income account

as a return on U.S. assets held abroad, which is not counted in U.S. GDP.1 Using firm-level

data, we show that profit shifting has reduced U.S. GDP as measured in official statistics.

Over the years 1982–2016, we estimate that, on average, 38 percent of income recorded by

U.S. MNEs on their foreign direct investment should be reattributed to U.S. GDP. We find

that profit shifting is concentrated in industries and firms with significant research and

development spending, providing support for the theory that intangible assets facilitate

profit shifting.

Profit shifting was not a significant factor in the U.S. economy until the late 1990s,

when both income on U.S. foreign direct investment and profit shifting accelerated. Our

estimates of shifted profits peak in 2010 at almost $200 billion and have since averaged

about $150 billion per year. To explain the contribution of profit shifting to U.S. economic

measurement, we begin with two important facts.

First, the total economic activity generated by U.S. MNEs is very large and has grown

significantly in the past 20 years. The total global value added of U.S. MNEs was $5.22

trillion in 2016, making them equivalent to the fourth-largest economy in the world, trail-

ing only the United States, the European Union, and China. In the same year, their

domestic value added was $3.92 trillion, accounting for 27.6 percent of U.S. business-sector

value added. Furthermore, in the last 20 years, U.S. MNEs have substantially increased

their global operations: earnings on U.S. direct investment abroad (USDIA) averaged 15.2

percent of corporate profits from 1982 to 1993 but grew to 27.3 percent ($441 billion) of

corporate profits in 2016.2

Second, MNEs own significant stocks of intangible capital (e.g., intellectual property,

brands, blueprints) and have a presence in countries that vary widely in corporate tax rates.

These characteristics allow MNEs to legally take advantage of differences in national tax

regimes to shift profits from high-tax jurisdictions—such as the United States—to low-

1This is the appropriate accounting under the international statistical guidelines that the Bureau of
Economic Analysis follows.

2Data on parent and affiliate value added are from Bureau of Economic Analysis (2022b) and Bureau
of Economic Analysis (2022g). The corporate profit data are from Bureau of Economic Analysis (2021g).
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tax jurisdictions, such as Bermuda. Increasingly common profit-shifting practices include

transfer pricing and complex global structuring related to intangible capital, in which an

MNE effectively underprices intangible capital when“sold”from one of its entities in a high-

tax jurisdiction to another of its entities in a low-tax jurisdiction or engages in a series of

transactions among subsidiaries that are strategically located in order to reduce the MNE’s

effective global tax rate.3 For U.S. MNEs, these strategies allow them to book earnings in

low-tax foreign affiliates in ways that are disproportionate to the economic activity carried

out in those affiliates.4 These tax strategies have generated discussion among both the

compilers and users of official statistics regarding the treatment of transactions within

MNEs and their effect on national statistics.5

The effects of profit shifting on value added can be illustrated through a concrete

example. Consider the iPhone, which is developed and designed in California but assembled

by an unrelated company in China, with components manufactured in various (mostly

Asian) countries. Taking some hypothetical ballpark figures, suppose the bill of materials

and labor costs of assembly amount to $250 per iPhone and the average selling price is

$750, for a gross profit of $500 per phone. For simplicity, assume that there are no further

costs of retailing and that all iPhones are sold to customers outside of the United States.

Two important questions arise from this simple scenario: First, defining GDP as total

domestic value added, how much should each iPhone contribute to U.S. GDP? Second,

given the profit-shifting practices described above, how much of each iPhone’s gross profit

is actually included in U.S. GDP?

To answer the first question, note that the $250 paid to contract manufacturers and

suppliers in Asia is not part of U.S. GDP, whereas how much of the $500 gross profit should

be attributed to U.S. GDP depends on where that value is created. If consumers are willing

to pay a $500 premium over the production cost for an iPhone, it is because they value

the design, software, brand name, and customer service embedded in the product. If we

3Another common strategy is to have subsidiaries in high-tax jurisdictions borrow funds from the
subsidiaries in low-tax ones, thereby reducing the profits in the former and raising them in the latter.

4See Grubert and Mutti (1991) and the subsequent literature.
5See, for example, Lipsey (2009; 2010), Rassier (2017), United Nations, Eurostat, and Organisa-

tion for Economic Co-operation and Development (2011), United Nations (2015), and the proceed-
ings of a March 2018 meeting of the NBER Conference on Research in Income and Wealth (confer-
ence.nber.org/confer/2018/CRIWs18/summary.html). Although the OECD’s transfer pricing guidelines
call for an “arm’s-length principle,” which requires firms to apply market prices to related-party transac-
tions, this is difficult to do in practice because many intrafirm transactions do not have market equivalents.
For example, how should Apple value the intellectual property, marketing, and brand associated with the
iPhone, when these intangible assets are developed in the United States but used in foreign subsidiaries?
These intangibles are not traded in organized markets, so it is very difficult to judge whether the assigned
values are correct.
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assume these intangibles were developed by managers, engineers, and designers at Apple

headquarters in California (Apple, U.S.), then the entire $500 should be included in U.S.

GDP. In the national accounts, the $500 would be a net export under “charges for the

use of intellectual property” in expenditure-based GDP, matched by an increase in Apple’s

earnings in income-based GDP. To the extent that some intangible assets were created

outside of the United States, only the appropriate share of the gross profit and related net

exports would accrue to the United States.

As to the second question, the gross profit actually included in U.S. GDP may be small

as a result of national accounting conventions. Suppose that Apple generates intangible

assets in the United States and legally transfers them to a foreign affiliate (e.g., one in

Ireland). Payments for the use of intellectual property will accrue in Ireland rather than

in the United States, which means that the returns to Apple U.S.’s intangible assets are

attributed to an Apple affiliate outside the United States and not included in U.S. GDP. In

this case, the returns are captured in “income on U.S. direct investment abroad (USDIA),”

which is used, along with foreign direct investment in the United States (FDIUS), to

calculate U.S. gross national product (GNP),

GNPt = GDPt + income on USDIAt − income on FDIUSt + /− · · · (1)

Thus, relative to the conceptual measure, U.S. net exports, corporate profits, and GDP

are understated and earnings on USDIA are overstated.6

Profit shifting results in retained profits and other assets accumulating in foreign affili-

ates, particularly in affiliates located in low-tax jurisdictions (Foley, Hartzell, Titman, and

Twite, 2007). To illustrate the prevalence of this situation, Table I reports, by host coun-

try, the total assets (cash, receivables, property, plant, and equipment, etc.) owned by the

foreign affiliates of U.S. MNEs relative to several production-related measures.7 Canada is

not considered a low-tax jurisdiction but is an important destination for U.S. foreign direct

investment. The other countries in the table are the well-known “tax havens” in Europe,

the Caribbean, and Asia. The ratio of total assets to physical capital (property, plant,

and equipment; PPE) for U.S.-owned foreign affiliates in Canada is 6.4, whereas this ratio

averages almost 300 for European tax havens Ireland, Luxembourg, the Netherlands, and

Switzerland, and more than 90 for Barbados, Bermuda, and the U.K. Caribbean Islands.

6Income on FDIUS is income earned on foreign direct investment in the United States, the foreign
counterpart to income on U.S. direct investment abroad.

7Data for PPE are from Bureau of Economic Analysis (2022e), for compensation are from Bureau of
Economic Analysis (2022c), for employment are from Bureau of Economic Analysis (2022d), and total
assets are from Bureau of Economic Analysis (2022f).
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Table I – Assets in U.S.-owned foreign affiliates, 2012

Ratio of U.S.-owned foreign affiliate total assets to

PPE Compensation Employment
(mil. USD)

World 16.8 39.0 1.8
Canada 6.4 21.2 1.2

Ireland 20.0 142.7 10.9
Luxembourg 1,019.6 1,380.0 121.6
Netherlands 97.7 115.3 8.7
Switzerland 59.9 60.0 7.7

Barbados 41.8 1,444.7 43.3
Bermuda 130.8 1,475.5 155.8
U.K.I., Caribbean 101.2 3,330.2 199.8

Hong Kong 40.3 39.3 2.7
Singapore 18.6 50.3 3.1

Notes: Adapted from Lipsey (2010). Total assets are the sum of all financial (e.g., cash, re-
ceivables) and non-financial (e.g., PPE, inventories) assets on a historic cost basis—that is,
amounts reported on firms’ financial statements under U.S. generally accepted accounting prin-
ciples (GAAP). United Kingdom Islands (U.K.I.), Caribbean, consist of the British Virgin
Islands, Cayman Islands, Montserrat, and Turks and Caicos Islands.

Measuring assets relative to employment (number of employees) or compensation yields

similar patterns.8

The goal of this paper is to calculate an alternative measure of U.S. GDP and several key

aggregate statistics by adjusting for the effects of MNE profit shifting on value added. For

this purpose, we use confidential MNE survey data, collected by the Bureau of Economic

Analysis (BEA) for the period 1982–2016.9 The survey data cover the worldwide operations

of U.S. MNEs and contain, among other key measures, information on their employment,

PPE, and R&D expenditures. We also use annual data for transactions in income on

direct investment published by BEA in the International Transactions Accounts (ITAs),

also available for 1982–2016.

Profit shifting confounds the relationship between the location of economic activity

8These cross-border strategies can wreak havoc on the official statistics of economies like Ireland and the
Netherlands. As one example, annual Irish GDP growth in 2015 was 26 percent, compared to a consensus
forecast by economists of 7.8 percent. This large discrepancy was almost entirely due to the unexpected
movement of legal ownership of MNE assets to the country (Eurostat, 2016).

9The firm-level survey data, which by law are confidential, are collected for the purpose of producing
publicly available aggregate statistics on the activities of multinational enterprises.
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and the location of reported profit. To realign reported profit and economic activity, we

use the firm-level data to reattribute earnings on USDIA among a U.S. parent and its

foreign affiliates. This reattribution method is derived from a simple model of profit-

maximizing firms and implies that the total worldwide earnings of an MNE are attributed

to its constituents based on their shares of the MNE’s global wage bill, physical capital

stock, or stock of intangible capital. It should be noted, however, that our simple method

assumes away real factors that can create differences in the returns to productive factors in

different locations. Primarily for this reason, our results should be interpreted as estimates

rather than exact measurements.

Since the aggregate earnings of U.S. MNEs are disproportionately booked to low-tax

jurisdictions with little real economic activity, our adjustment reattributes their reported

earnings toward the United States and other higher-tax jurisdictions, thereby increasing

measured U.S. GDP. We use our estimates to compute an adjusted measure of domestic

business-sector value added and related statistics for the United States, for 1982–2016.

For comparability with earlier work (Fernald, 2015), we use domestic business-sector

value added as our measure of output. From 1982 to 1999, our adjusted series is never

more than 0.6 percent larger than official business-sector value added. Starting in the

late 1990s, profit shifting, and the resulting adjustments, grow rapidly. Profit shifting

peaks in 2010 resulting in an adjustment that is more than 1.7 percent larger than official

business-sector value added. Profit shifting has since ebbed, and our adjustment is about

one percent larger than official business-sector value added for 2013–2016. Our estimated

profit shifting is concentrated into a few sectors that include intangible-intensive industries

such as electronics manufacturing, pharmaceuticals, and information technology. When

we partition our sample by R&D intensity, we find that profit shifting raises value added

in these sectors by as much as 6.6 percent in 2008. In the non-R&D intensive firms, profit

shifting never increases value added by more than one percent.

Our methodology for estimating profit shifting does not use data on tax rates nor does it

make a priori assumptions about “tax haven” countries. We find, however, that most of the

profit shifted out of the United States is shifted to low-tax jurisdictions. For example, 42

percent of the total adjustment in 2016 is derived from the Netherlands and 30 percent

is from Bermuda. Ireland, Luxembourg, and the U.K. Caribbean Islands round out the

list of top profit-shifting destinations. Besides the United States, we find that higher-tax

countries such as France, Germany, and Italy receive positive adjustments to their earnings

on USDIA reported in official statistics.

Adjusting for profit shifting affects many aspects of economic measurement. We address
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four important ones here. First, when we add the shifted profit to corporate income, we

need to also make an adjustment to the expenditure accounts. This manifests as an

increase in U.S. exports, shrinking the trade deficit, e.g., in 2016, from 2.6 percent of GDP

to 1.8 percent. If we assume that profit shifting is only occurring through intangible asset

allocation, then our adjustment would leave the existing goods trade deficit unchanged and

increase the existing services trade surplus.

Second, shifting profits out of foreign affiliates decreases the rate of return on USDIA.

Our profit-shifting adjustment narrows the gap between the rate of return on USDIA and

the rate of return on FDIUS—helping to resolve the investment-income puzzle (Albertus,

2019; Gourinchas and Rey, 2007). For the period 1982–2016, the average rate of return

on USDIA falls from 11.7 percent to 7.3 percent, while the (unadjusted) return on FDIUS

is 4.6 percent.10 The adjustment matters more in the later part of our sample. From

2005–2016, the adjusted rate of return on USDIA is 6.9 percent while the (unadjusted)

return on FDIUS is 6.2 percent. Our adjustment dramatically decreases the rate of return

on FDI in tax haven countries from 14.2 percent to 1.7 percent and has a smaller effect on

the rate of return in non-tax-haven countries, lowering the rate of return from 10.3 percent

to 9.6 percent.

Third, the increase in value added we estimate implies that value added per worker

(labor productivity) is affected by profit shifting. The growth in profit shifting during the

2000s is particularly interesting, as it coincides with the slowdown in productivity growth in

official statistics (Fernald, 2015), which begins in 2004. Our adjustment raises productivity

growth from 2004 to 2010 by 13 basis points per year, a modest increase that does not

overturn the productivity slowdown. However, this modest effect at the aggregate level

masks sizable effects for industries with widespread profit shifting. For example, when we

classify 4-digit industries based on their R&D intensity (a proxy for intangible capital),

the upward revision to productivity growth for R&D-intensive industries between 1999 and

2008 is 9 times larger than for non-R&D-intensive industries (and 4 times larger than the

aggregate).

The comparison of R&D-intensive and non-R&D-intensive industries reveals another

pattern that—while not directly related to the adjustment—is relevant for the broader

discussion about productivity growth. R&D-intensive industries have seen much faster

productivity growth—a factor of 3 times more—than the rest. This is another manifes-

tation of the rising productivity dispersion across firms, and we extend this finding of

divergence by two more decades.11 Finally, the fact that R&D-intensive industries grew at

10We lack the data to adjust the return on FDIUS. We discuss this further in Section 6.
11Decker, Haltiwanger, Jarmin, and Miranda (2016) document, over the past 20 years, the rise of
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the remarkably fast pace of 4.7 percent per year compared with only 1.5 percent for the

rest suggests that the slowdown in aggregate productivity growth was primarily driven by

a slowdown in non-R&D-intensive firms.

Fourth, the reattributed income we measure is an increase in domestic corporate profits.

This is an increase in capital income, which lowers labor’s share of aggregate income.

There is significant interest in the recent downward trend in labor’s income share (Autor,

Dorn, Katz, Patterson, and Van Reenen, 2020; Karabarbounis and Neiman, 2014). In the

aggregate, our adjustments imply that the measured labor share falls by 0.9 percentage

points more than the labor share in official statistics (1987–2008). The concentration

of our adjustment in a few industries implies that the largest differences in labor-share

trends occur in NAICS sectors 33 (including electronics and computers) and 32 (including

pharmaceuticals and petroleum). In NAICS sector 33, the adjusted labor share falls by

2.6 percentage points more than in official statistics (1987–2008) and, In NAICS sector 32,

the adjusted labor share falls by 3.1 percentage points more (1987–2008).

Finally, while our focus is on the profit shifting of U.S. MNEs, for some of the same

reasons, foreign MNEs may have also shifted profits out of the United States, having a fur-

ther downward effect on measured U.S. GDP. The BEA surveys cover the U.S. affiliates of

foreign MNEs but unfortunately do not cover (most of) their foreign operations, including

their foreign parent operations. Without this latter piece of data, estimating adjustments

for foreign MNEs with the BEA survey data alone is not feasible. It is possible, however,

to combine data from commercial databases to make progress on this question, and, in

Section 6, we construct a data set of the largest technology-intensive foreign MNEs that

have operations in the United States. Our results indicate a similar profit-shifting behavior

by these corporations, further affecting measured U.S. GDP and the related measures. In

our admittedly incomplete analysis, we find the magnitudes of the effects for foreign MNEs

to be smaller than those for U.S. MNEs.

1.1 Related literature

Most of the evidence of MNE profit shifting comes from cross-country regressions of MNE

profits (or income) on tax rates. Dharmapala (2014) provides a comprehensive survey.

These studies find a strong relationship between differential tax rates and income attri-

bution. In contrast, we do not use tax rate data in our methodology, however, consistent

with the previous literature, we find the largest effects of profit shifting in the well-known

productivity dispersion across firms in the United States. Andrews, Criscuolo, and Gal (2016) find similar
patterns in as study of OECD countries.
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“tax havens.” In Section 4.3, we estimate the semi-elasticity of profits to tax rates in ways

consistent with the early literature and arrive at very similar results.

In the literature that uses microdata to study profit shifting, Clausing (2016) uses

aggregate data from the same data set that we use to estimate profit shifting in U.S.

MNEs. Using estimates of the elasticity of MNE income to tax rates, she computes the

cross-country distribution of MNE income under the counterfactual that all countries tax

profits at 30 percent. The difference between the counterfactual income levels and the

observed income levels is attributed to profit shifting. For 2012, she finds profit shifting

to be $258 billion, compared with our estimate of $144 billion. Clausing (2016) uses her

estimates to compute forgone tax revenues, while our focus is on measurement in the real

economy.12

Most similar in approach to our work is Torslov, Wier, and Zucman (2020). Like we

do, they use simple relationships derived from profit maximization to estimate aggregate

profit shifting. Our data allow us to estimate profit shifted by U.S. multinationals while

Torslov, Wier, and Zucman (2020) derive a measure of profit shifting by all of the world’s

multinationals. In 2015, we estimate U.S. shifted profit to be $157 billion while they

estimate $143 billion. Using aggregate data, they estimate profit shifting for a large number

of countries for 2015, whereas we study only the United States going back to 1982. Our

time-series approach puts the 2015 estimates in perspective: Our estimated $157 billion of

shifted profit is down more than 17 percent from peak profit shifting in 2010.

Compared to Torslov, Wier, and Zucman (2020), the microdata we use allow us to

provide more detail regarding the industry in which profit shifting takes place and the

characteristics of the firms shifting profits. For example, we find that profit shifting is

concentrated in firms with significant R&D spending. This evidence provides support for

the theory that firms use intangible assets to facilitate profit shifting. Another important

benefit of the microdata is that we directly observe which countries U.S. firms are shifting

profits in to and out of, whereas Torslov, Wier, and Zucman (2020) allocate shifted profit

as being proportional to variables such as service exports. We find their approach and ours

to be complementary and the similarity of our aggregate results an important robustness

check for both studies.

As we discuss in Section 2, our method can be interpreted as the formulary apportion-

12Our adjustments are different than those in Clausing (2016) because we use a net adjustment concept.
We calculate net adjustments (i.e., adjustments for directly held affiliates less adjustments for indirectly
held affiliates) using the microdata. Our aggregate adjustment for directly held affiliates in 2012 is $290
billion. Online Appendix C presents our aggregate adjustment for each year, broken down into adjustments
for directly held affiliates and indirectly held affiliates.
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ment approach that has been primarily applied in multijurisdictional tax practice. The

treatment of global income under formulary apportionment is widely explored in multi-

disciplinary research, and formulary apportionment has been proposed as an alternative

to the complexity and subjectivity of transfer pricing for the allocation of international

tax obligations within MNEs.13 We do not, however, view our profit shifting estimates as

the outcome of imposing a formulary tax system. Changing taxes (any of them) would

generate endogenous responses by firms, which would have to be modeled.

In Section 2, we present our method for reattributing profits within the firm and how

this is reflected in GDP. In Section 3 we discuss the data. In Section 4, we present

our estimates of profit shifting and discuss their time-series, geographical, and industrial

composition. In Section 5, we report the impact of our adjustments on several aspects of

economic measurement, and show how our adjustments matter more for R&D-intensive

firms and industries. Section 6 takes a preliminary look at measurement of the foreign

MNEs operating in the United States and Section 7 concludes.

2 Measurement framework

The data on U.S. MNEs from the BEA surveys report, among other variables, profits,

compensation, R&D expenditures, PPE, and identifying characteristics such as country

and industry of operation. We observe these data for the parent and each affiliate in an

MNE. We discuss the details of the data set in the next section. The issue at hand is

that the profits reported in each location do not necessarily reflect the profit earned in

that location: Unpriced shared resources and profit shifting among entities in the MNE

can lead to a disconnect between the two. Our goal is to estimate a measure of the profit

earned in each entity of the MNE. We take the difference between the estimated profit

and the reported profit to be the profit shifted to or from the entity. We construct our

profit measures so that total profit within the MNE remains constant—our procedure

reapportions worldwide profit across the members of an MNE.

Our adjustment is computed for each year. We omit time subscripts for simplicity.

Assume that an entity n within an MNE m operates the production function ymn =

θmnk
αmn
mn ℓγmn

mn h1−αmn−γmn
mn , where k is physical capital, ℓ is labor, h is intangible capital, and

13See, for example, Avi-Yonah (2010), Avi-Yonah and Benshalom (2011), Avi-Yonah and Clausing
(2007), Fuest, Hemmelgarn, and Ramb (2007), and Runkel and Schjelderup (2011). Rassier (2014) and
Rassier and Koncz-Bruner (2015) propose formulary apportionment as an alternative method for attribut-
ing the profits component of income-based value added to foreign affiliates of U.S. MNEs. They do not,
however, consider the consequences for other measurements or the distribution of profit shifting across
countries, industries, firms, and time.
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θ is productivity. We can write the profits earned in an entity as

πmn = ymn [pmn − cmn(wmn, rmn, qmn)] , (2)

where p is the price of the entity’s output and cmn(wmn, rmn, qmn) is the unit cost function

associated with the production function. w is the wage, r is the rental rate of capital, and

q is the rental rate of intangible capital. Profit shifting means that profits reported in the

data (πreported
mn ) may differ from πmn. Our goal is to recover πmn from the available data.

Consider allocating profits using factor payments. We take labor compensation as an

example. Profit maximization implies that the profits of an entity can be expressed as

πmn = wmnℓmn (µmn − 1) /γmn, (3)

where µ = p/c(r, w, q) is the gross markup. If µ and γ are identical across entities in the

MNE, then we can compute the entity’s profits as its share in the global wage bill times

the global profits of the MNE,

πmn =
wmnℓmn∑Nm

k=1wmkℓmk

× πm, (4)

where πm is the sum of the profits of each entity in the MNE.14

We observe everything on the right-hand side of (4), which allows us to estimate the

profit earned in each entity in the MNE, which we denote π̂mn. When markups and labor

shares are identical within the MNE, π̂mn = πmn.

How does our estimator behave if there is intra-MNE heterogeneity in markups and

labor shares? We can rewrite (4) as a function of the weighted average of all of the markups

and labor shares in the MNE,

π̂mn = πmn

(
µmn − 1

γmn

)−1 Nm∑
i=1

wmiℓmi∑Nm

k=1 wmkℓmk

µmi − 1

γmi

. (5)

If the entity has a larger markup-labor-share ratio compared with the compensation-

weighted average within the MNE, then π̂mn < πmn. Note that factor prices and pro-

ductivity (θmn) do not need to be identical across entities within MNEs, and markups and

labor shares do not need to be identical across MNEs.

14To see this, replace πm with the sum of πmn and substitute (3). Further details are available in Online
Appendix A.
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Expressions analogous to (4) also hold for physical-capital payments (rmnkmn) and

intangible-capital payments (qmnhmn). In theory, each of these approaches should yield the

same estimate for profit earned, but measurement error and differences in markups and

production technologies across entities will generate different profit estimates. In light of

this, we propose a simple weighted average of the three approaches,

π̂mn =
1

3

[
wmnℓmn∑Nm

k=1wmkℓmk

+
rmnkmn∑Nm

k=1 rmkkmk

+
qmnhmn∑Nm

k=1 qmkhmk

]
× πm. (6)

The average of the three factors is easy to compute and the data are available for almost

all of the entities in our data set. In the multijurisdictional tax literature, this approach

is known as formulary apportionment. We adopt this language, referring to compensation

and physical- and intangible-capital payments as apportionment factors and ϵmn = π̂mn −
πreported
mn as the adjustment for entity n. We do not, however, view our measurements as

the counterfactual outcome of taxation based on formulary apportionment. Changing to a

formulary tax system would generate an endogenous response by MNEs, which we would

need to model.

We are focused on the adjustment to the U.S. parent of the MNE. We adopt the

convention that the parent is the first entity, n = 1. The aggregate adjustment to the

United States is the sum of the ϵm1 over all MNEs. We analyze this aggregate adjustment

in Section 4 and discuss its implications in Section 5.

2.1 National accounting

When we reattribute profits to the United States, we are decreasing income reported as

earned on direct investment abroad. In the national income and product accounts, we need

to make a second entry to match the change in income earned on direct investment. How

we make this second entry depends on how the MNEs are shifting profits. The three profit

shifting methods most often discussed are: 1) Pricing goods and services sold within the

firm so that the high-tax affiliate earns small profits and the low-tax affiliate earns large

profits (transfer pricing of goods and services); 2) Pricing intrafirm financial transactions

so that high-tax affiliates make large payments to low-tax affiliates (essentially, transfer

pricing of loans); and 3) Moving ownership of intangible assets to low-tax affiliates at a

price below their true value and charging high-tax affiliates for the use of the intangible

assets (essentially, transfer pricing of intangible-asset services).

Our adjustments are not informative about the profit-shifting methods used—they will

return the same estimated profits under any form of profit shifting. The multinational tax
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literature, as well as our analysis below, finds convincing evidence that suggests MNEs are

using intangible assets to shift profits. Thus, we assume that all profit shifting is carried

out through intangible asset transactions. This assumption implies that the profits we

reattribute to the United States are for the use of intangible assets, and the additional

U.S. profits should be accompanied by an increase in U.S. exports of services.

GDPincome = compensation of employees+ ↑ corporate profits + · · · (7)

GDPexpenditure = consumption +↑ exportsservices+exportsgoods + /− · · · (8)

This assumption has no impact on our results, except for our adjustment to the trade

balance discussed in Section 5.1. Our assumption means that the services trade balance

will increase, but the goods trade balance will be unchanged. To the extent that some

profit shifting is happening through transfer pricing of goods, the goods trade balance

would need to be adjusted, too.

Given our assumptions, one dollar of earnings on USDIA reattributed to the parent

will increase corporate profits and, thus, income-based GDP, by one dollar. In order to

balance the expenditure account, the implication is that “charges for the use of intellectual

property” (an export of services) and, thus, expenditure-side GDP, will also increase by one

dollar. The current account balance of the balance-of-payments account remains unchanged

because the increase in exports offsets the decrease in earnings on USDIA.

3 Constructing the adjustment

We focus on domestic business-sector value added from the National Income and Product

Accounts (NIPAs) published by BEA, which abstracts from the household, government,

and nonprofit sectors of the economy. Following (6), we construct adjustments to business-

sector value added using annual survey data collected by BEA on U.S. MNEs. The survey

data include financial and operating activities based on income statement and balance

sheet information reported under U.S. GAAP for U.S. parents and their foreign affiliates.

In accordance with International Monetary Fund (2009), an enterprise is an affiliate of the

parent enterprise when the parent owns at least 10 percent of the enterprise’s voting stock

or equivalent.15 These surveys are required to be completed for all U.S. parents, and surveys

are required to be completed for all foreign affiliates based on thresholds for assets, sales,

15In 2016, 86 percent of affiliates were majority-owned by their U.S. parents and 78 percent were wholly-
owned.

12



and net income. From these surveys, we use, for each parent and affiliate, compensation,

net property, plant, and equipment stocks, and stocks of intangible capital, which we use

as apportionment factors. The surveys are also our source of earnings reported on U.S.

parents and foreign affiliates, as well as the U.S. parent’s reported voting interest in a

foreign affiliate.

To construct adjusted aggregate output, we need the apportionment factors and profits

for each entity in each MNE.

3.1 Apportionment factors

We use compensation of employees (wages and salaries plus employer-paid benefits), net

PPE stocks, and stocks of intangible capital as apportionment factors. Each factor has

advantages and disadvantages.

Compensation reflects both the number of employees and their wages. If workers are

paid their value marginal product, then compensation reflects variation in economic activ-

ity across industries and countries. Compensation is based on market transactions rather

than financial accounting conventions, and, thus, adjustments constructed using only com-

pensation may provide the most objective measure of economic activity. Compensation,

however, may not reflect the actual economic owner of intangible capital and may not

reflect the provision of services through means such as digital technology, which do not

require a physical presence.

Net PPE stocks represent the net book value of property, plant, and equipment—based

on financial accounting records. It covers structures, machinery, equipment, special tools,

deposit containers, whether owned outright or held under a capital lease. It also includes

construction-in-progress, capitalized tangible and intangible exploration and development

costs and land, timber, mineral rights and similar rights owned. For foreign affiliates, the

data are from annual BEA surveys. For U.S. parents, survey data are available only in

quinquennial benchmark years. Firm-level parent data for the interim years were generated

using linear interpolation and extrapolation.16

Intangible capital stocks were generated annually at the parent and affiliate level using

BEA survey data on R&D expenditures and a perpetual inventory method. The method

uses an assumed annual depreciation rate of 26 percent, which is based on an average of

depreciation rates that are used for R&D capital stocks in the U.S. Fixed Assets Accounts

(Bureau of Economic Analysis, 2022a).

16In addition, we confirm the robustness of our results with use of capital expenditures in lieu of net
PPE because capital expenditures are reported each year for U.S. parents.
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Note that we are using stocks of physical and intangible capital, rather than the pay-

ments to these factors as dictated by (3). Our data do not include the rates of return on

these assets. If factor returns differ across different entities of an MNE, this will influence

our measurement—an issue we avoid when we use compensation of employees.17

3.2 Economic profits

There are several profits measures in the BEA MNE data, each one serving a different

purpose. For our research, the most important features are that the measure of profits

reflects current production and avoids double counting so that we can compute an accurate

measure of the worldwide MNE profits to be reapportioned (Blouin and Robinson, 2020).

Among the BEA profits measures, there are two that reflect current production and avoid

double counting: direct investment earnings and profit-type return. We focus on direct

investment earnings for three reasons. First, and most importantly, direct investment

earnings is one of the components used to derive GNP from GDP, and the essence of our

adjustment is a reallocation of earnings from GNP to GDP. Second, direct investment

earnings covers all foreign affiliates whereas profit-type return covers only majority-owned

foreign affiliates. Third, direct investment earnings is less likely to be affected by incomplete

knowledge or incomplete reporting on BEA surveys of the full scope of the ownership

hierarchies within the MNE. By using direct investment earnings, we are reapportioning

profits from where they are booked to where they are earned. For a discussion of the

various BEA profit measures and their uses, see Clausing (2020).18

Our measure of profits reflects current production that is consistent with the profits

component of GDP calculated by the factor income approach. Profits of U.S. parents are

calculated as net income minus capital gains and losses, minus profits of their foreign affil-

iates on which the U.S. parent has a claim, plus charges for depletion of natural resources.

Profits of foreign affiliates on which the U.S. parent has a claim—our measure of foreign

profits—are calculated as foreign affiliate net income minus capital gains and losses plus

charges for depletion of natural resources, the result of which is multiplied by the parent’s

direct voting interest in the foreign affiliate. Profits of indirectly-held foreign affiliates are

included in the equity income of the directly-held foreign affiliates so that coverage of the

parent’s share of foreign affiliate profits is complete. Nevertheless, this method of focusing

17To the extent that the MNE maximizes profits jointly across entities within the MNE, the internal
capital market will equalize rates of return across entities.

18Transactions in income on USDIA include earnings and net interest receivable. Earnings include a
U.S. parent’s share of its foreign affiliate’s net income less capital gains and losses, less income from equity
investments, and plus depletion. Earnings are either distributed as dividends or reinvested as further direct
investment. Net interest is very small relative to earnings on U.S. outbound direct investment and is not
a production measure included in GDP, so we do not include it in our adjustments.
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on directly-held foreign affiliates does affect the country-by-country reallocations described

in Section 4.2. Foreign profits are reapportioned from the location of their highest aggre-

gation in the foreign affiliate ownership chain (the country by which they are classified in

the U.S. international transactions accounts) to where they originated.

3.3 Adjusted output

We compute the entity-level adjustments and aggregate the parents’ adjustments (ϵm1) for

all U.S. MNEs. We add this aggregate adjustment to nominal expenditure-based business-

sector value added and to nominal income-based business-sector value added. Let M be

the set of all U.S. MNEs and Y VA be either income- or expenditure-based nominal value

added as officially reported. Adjusted value added, Ŷ VA, is

Ŷ VA = Y VA +
∑
m∈M

ϵm1. (9)

We take the geometric average of the two adjusted value added series and deflate them

using the implicit price deflator for business-sector value added.19

4 The adjustment

Figure 1A presents the aggregate adjustments as a share of business-sector value added:

the sum of the ϵm1 from (9) divided by Y VA. Our baseline adjustment defined in (6) is

labeled “weighted adjustment.” We plot total income on USDIA for reference. In Figure

1B, we plot the adjustment in real dollars.20

From 1982 to 2000, the adjustments grow, but very slowly, and never exceed 0.6 per-

cent of value added in any year. This changes in the early 2000s, as income on USDIA

surges, and the weighted adjustments grow to more than 1.7 percent of value added. The

cumulative increase in U.S. GDP from the adjustment is substantial. From 2000 to 2016,

the weighted adjustment adds $2.05 trillion to GDP. The adjustments peak in 2010 at $189

billion and decrease to $140 billion in 2016.21

19Some requisite survey-level data on U.S. parents were not collected for 1983–1988 and 1990–1993.
However, aggregate statistics on transactions in income (direct investment income and portfolio income)
are available for all years. We linearly interpolate the nominal adjustment for 1983–1988 and 1990–1993.

20An earlier version of this paper, titled “Offshore profit shifting and domestic productivity measure-
ment,” reported results using gross direct investment income. The results reported here are based on net
direct investment income. Our qualitative findings are unchanged, but the magnitude of our adjustments
are attenuated.

21In related work, Torslov, Wier, and Zucman (2020) estimate profit shifting by all of the world’s MNEs
(relative to tax harmonization) in 2015. They find an adjustment to the United States of $142.6 billion
compared with our estimate of profit shifting by only U.S. MNEs of $156.5 billion.
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Figure 1 – Aggregate adjustments

(A) As share of business-sector value added
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In Figure 2A, we plot the adjustment when either compensation, physical capital, or

intangible capital is the only factor used to compute the apportionment weights, as in (4).

From 2000 to 2016, the weighted adjustment adds $2.05 trillion to GDP. Over the same

period, the compensation-based adjustment adds $1.78 trillion, the PPE-based adjustment

adds $1.47 trillion, and the intangible-capital-based adjustment adds $2.73 trillion. The

adjustment derived from only intangible capital reflects the fact that MNE R&D spending

is largely done by the parent.

Figure 2B gives a sense of the variability of our adjustment. We compute the weighted

adjustment in 100 bootstrapped samples of our data and report the 25th and 75th percentile

adjustment as dashed lines. The shaded area corresponds to two-standard-deviation bands

around the adjustment. Prior to about 2005, the variance around the adjustment is quite

small. It increases somewhat after 2008 and the standard deviation in 2016 is $27.2 billion.
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Figure 2 – Robustness

(A) Weighting schemes
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4.1 The dynamics of aggregate profit shifting

In this section, we examine the factors that shaped the evolution of the aggregate adjust-

ment: its rapid growth from the late-1990s to 2010 and its tapering off thereafter.

I. Tax laws and regulations

The rise in profit shifting in the 1990s spurred enormous research interest in academics

(e.g., tax scholars in accounting, economics, and law) as well as in government agencies

(e.g., the Department of the Treasury and Congress). The research identifies three changes

in tax regulations as important drivers of the rise in profit shifting in the 1990s and its

tapering off in the last decade. Here, we briefly summarize the most relevant parts of these

tax regulations and provide a more extensive discussion in Online Appendix D.

The rise in profit shifting coincides with two major changes in tax regulation in the

1990s. The first is the 1995 revision of IRS regulations on cost sharing agreements (CSAs).

In a CSA, one geographic unit of an MNE—typically a foreign affiliate in a tax haven

country—shares the cost of developing a new technology with its U.S. parent and, in

return, is granted rights to royalties on a portion of the sales of products or services using

that technology. This change made it much easier for MNEs to use CSAs to transfer their

intellectual property at advantageous prices to their foreign affiliates, which then collect

the royalties and profits accruing to those intellectual properties.

The second change occurred in 1997 when the IRS introduced what would become

known as the “check-the-box” regulation, which aimed to simplify how U.S. corporations

classified their various subsidiaries. Check-the-box allowed a U.S. MNE to disregard a
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foreign affiliate by “checking the box” on Form 8832. When a disregarded entity receives

a payment from another entity in the enterprise, this transaction is not taxable, as the

payment is viewed as occurring within a consolidated entity. This change made it easier for

U.S. MNEs to set up chains of foreign affiliates whose payments to each other were not taxed

by the IRS. This arrangement made profit shifting an even more effective tax reduction

strategy because now a U.S. MNE could also shift profits from its foreign subsidiaries

in higher-tax jurisdictions to the one(s) in tax havens, without making those transfers a

taxable event from the perspective of the IRS.

The pivotal role played by CSAs and check-the-box regulation for driving profit shifting

was well understood by tax authorities, tax scholars, and MNEs.22 Starting in the mid-

2000s, the IRS increased its efforts to reduce the tax base erosion caused by profit shifting

and tightened the rules governing CSAs, issuing Temporary Regulations in 2008 and Final

Regulations in 2011. In testimony to the U.S. Senate in 2013, Harvard law professor

Stephen Shay described the pre-2011 regulations as“much more relaxed”than the post-2011

regulations (Senate Committee on Homeland Security and Government Affairs, 2013). This

comment suggests that the combined IRS guidance on “buy-in payments” and “platform

contributions”gradually made it more difficult for MNEs to use CSAs to transfer intangible

assets. The timing of these tighter new rules (as well as stricter enforcement) lines up very

well with the tapering off of profit shifting—and hence in our adjustments.23

II. Petroleum

As we discuss in more detail below, the oil and gas industry accounts for a large share

of our adjustments to U.S. GDP. Given the large swings in oil prices during our sample

period, we examine how they have contributed to variation in our adjustments over time.

Companies in the petroleum industry often face resource taxes and royalties (in addition

to corporate income taxes) that create strong incentives to manage tax liabilities. Perhaps

in response to these incentives, the structure of firms in the petroleum industry lends

itself to an array of profit shifting strategies. Exploration and production affiliates may be

thinly capitalized, and transportation, insurance, hedging operations, and intercompany

loans create transfer pricing opportunities. A U.S. multinational petroleum company,

22For example, in a 2007 report to the U.S. Congress, the Treasury Department wrote that“[t]he Treasury
Department believes that CSAs under the current regulations pose significant risk of income shifting from
non-arm’s length transfer pricing (U.S. Department of the Treasury 2007).” For detailed summaries of
how these regulations have affected profit shifting, see Sullivan and Cromwell, LLP (2011) and Senate
Committee on Homeland Security and Government Affairs (2013).

23Sullivan and Cromwell, LLP (2011) discuss various pieces of evidence on how profit shifting and transfer
pricing became a key focus for the IRS, especially after the mid-2000s. They also mention the creation of
a new director-level position as evidence of a “heightened focus on transfer pricing issues” within the IRS.
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for example, agreed in 2017 to pay 340 million AUD in extra taxes to the Australian

government in regard to intercompany loans that were made at above-market rates (Smyth,

2017).

In Figure 3A, we plot the price of crude oil, which was relatively stable around $20 per

barrel from about 1986 to 1999 but had a very strong run-up from 2000 to 2014, during

which time it quadrupled to $93 per barrel (Federal Reserve Bank of St. Louis, 2022).

This rise in oil prices, coupled with the relatively inelastic demand for oil, boosted both

domestic and foreign income earned by MNEs in this sector relative to the rest of the U.S.

economy. If we assume that the propensity of U.S. MNEs in this sector to shift profits

was unchanged, the sector’s contribution to the aggregate adjustments will increase along

with the rise in oil prices. In Figure 3B, we plot the aggregate adjustments that excludes

the petroleum sector (dashed red line) against the baseline adjustment (solid blue line)

reproduced from Figure 1. The gap between the two adjustments is small when the price

of oil is low and grows large when the price of oil increases, peaking in 2010.

Figure 3 – The petroleum industry

(A) The price of West Texas Intermediate Crude
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4.2 Adjustments for other countries

Our adjustments are reattributions of earnings on USDIA among the parent and foreign

affiliates of each U.S. MNE. As evident in Figure 1, in 2016, 32 percent of earnings on

USDIA are reattributed to the United States, which we treat as an increase in U.S. GDP.

From which countries did these earnings on USDIA originate? The largest reattributions

to the United States are concentrated in seven countries, all of which are considered to

be low-tax (or high privacy) destinations for MNE profit shifting (Table II and Figure 4).
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Table II – Adjustments in other countries, 2016

Percent share of Percent share of

adjustment DI income adjustment DI income

Decrease in earnings Increase in earnings
Netherlands 42.1 64.5 Germany 7.96 211.7
Bermuda 30.0 81.8 France 5.37 242.5
Ireland 23.1 54.3 United Kingdom 4.58 26.8
Luxembourg 17.8 65.2 Canada 4.01 26.8
U.K.I., Caribbean 21.0 84.2 Italy 3.68 296.3
Switzerland 12.1 46.9 China 3.08 34.6
Singapore 10.6 52.5 Japan 2.13 88.0

Notes: The total adjustment in 2016 is $140.3 billion. In the column DI income, we report the earnings
adjustment minus net interest payments as a share of the published USDIA income for the country (Bureau
of Economic Analysis, 2022h). The United Kingdom Islands (U.K.I.), Caribbean, include the British Virgin
Islands, Cayman Islands, Montserrat, and Turks and Caicos Islands.

Consistent with the popularity of the “double Irish with a Dutch sandwich” tax reduction

strategy (Sanchirico, 2015), the Netherlands is the largest source (42.1 percent) and Ire-

land is the third-largest source (23.1 percent) of earnings on USDIA reattributed to the

United States. The top seven also includes tax havens Bermuda, Luxembourg, Singapore,

Switzerland, and the U.K. Caribbean Islands.

Note that the earnings on USDIA reattributed away from countries does not mean that

the GDP of those countries is overstated because earnings on foreign direct investment

and GDP are different measurement concepts. In particular, earnings on foreign direct

investment are measured on an immediate-counterparty basis, which means that profits

from production at an indirectly-held foreign affiliate, such as an affiliate in Germany, are

included in the equity income, and thus, earnings on USDIA of a directly-held foreign

affiliate, such as an affiliate in the Netherlands. In contrast, the profits component of GDP

is measured based on where production is presumably taking place, which, in the example,

may be either Germany or the United States, as determined under our methodology by

the apportionment factors for the parent and affiliates.24

24We can compare our estimates to those from Torslov, Wier, and Zucman (2020) for a handful of
countries in 2015. Torslov, Wier, and Zucman (2020) estimate income shifted by all of the world’s multi-
nationals while our estimates capture profit shifting from only U.S. MNEs. We tend to attribute more
income to the United States from these European tax havens than they do. We estimate $34.9 bil. (vs.
their $8.4 bil.) for Ireland, $29.4 bil. (vs. $14.2 bil) for Luxembourg, $44.3 bil. (vs. $14.4 bil.) for the
Netherlands and $15.8 bil. (vs. $13.7 bil.) for Switzerland. In our data, we observe the countries in which
the MNE operates and directly measure profit shifting by host country. Torslov, Wier, and Zucman (2020)
observe aggregate profit shifted and assume that profit shifting is proportional to bilateral service exports.
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Figure 4 – Geographical reattribution of earnings of U.S. MNEs, 2016 (bil. USD)

United States: +$140.3

Ireland: -$32.5

Luxembourg: -$25.0
Netherlands: -$59.1
Switzerland: -$17.0

Bermuda: -$42.1

U.K.I. Caribbean: -$29.5Singapore: -$14.9

Notes: The United Kingdom Islands (U.K.I.), Caribbean, are made up of the

British Virgin Islands, Cayman Islands, Montserrat, and Turks and Caicos Is-

lands.

As a result, our adjustments are positive for some countries (besides the United States)

as well. The seven countries with the largest positive reattribution of earnings on USDIA

are listed in Table II. None of these countries are considered tax havens. Overall, the

reattribution pattern supports the concern that profit shifting affects measurement as a

result of earnings on USDIA being shifted to affiliates in countries with relatively low tax

rates.25

4.3 Relationship to tax rates

Our apportionment method does not use tax rate differences across countries; our method

relies only on measures of economic activity. It is evident, however, that our measures of

shifted profits are correlated with tax rate differentials. Much of the literature on profit

shifting has looked for evidence of tax-motivated profit shifting by running cross-country

25While we show in Figure 2A that the adjustment in the United States is relatively invariant to the
weighting scheme, this may not be true in other countries. In the online appendix, we report a version of
Table II where we weight by only compensation, PPE, or R&D stocks. The results are largely unchanged
except for Ireland. The adjustments that use only compensation or R&D stocks increase the amount of
income reattributed away from Ireland from $32.5 billion to $43.8 billion and $44.4 billion, respectively.
When measured using only physical capital, the adjustment to Ireland is only $8.1 billion.
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regressions of the form

log(πi) = β0 + β1τi + β2ℓi + β3ki + ui, (10)

where πi is a measure of reported affiliate profit in country i, τi is a measure of the effective

tax rate in country i, ℓi is a measure of labor used by affiliates in country i, ki is a measure

of the physical capital stock used by affiliates in country i, and ui is a classical error term.

This particular specification is from Hines and Rice (1994), which is estimated using data

on the foreign affiliates of U.S. multinationals for 1982, drawn from the same data that we

use.

In column 1 of Table III, we report an estimate of (10) using the 1982 data. We find

a coefficient (a semi-elasticity) of –3.21 compared to –2.83 in Hines and Rice (1994). The

different values reflect differences in our measure of profits and a slightly different sample

of countries. In their model, the theoretical relationship between profits and taxes is

log(πi) = log(ρi) + c1τi + c2, (11)

where πi is the reported affiliate profit, ρi is the profit derived from real economic activity,

and c1 and c2 are constants. In the model, ρi is derived from capital and labor, which

leads to the ℓi and ki terms in (10). In contrast, we have directly computed ρi, so our

theoretically consistent version of (10) is

log(πi)− log(ρi) = β0 + β1τi + ui, (12)

the estimates of which we report in the second column of Table III. We find a semi-elasticity

with respect to tax rates of –5.15. We view the similarity of our tax semi-elasticity—derived

using no data on tax rates—to that from specifications that explicitly model profit shifting

as a function of the tax rates to be an important consistency check on our results.

Since we have computed ρi directly, we can further study the relationship between tax

rates and profit derived from real economic activity. In column 3 in Table III, we regress ρi

on tax rates and measures of labor and capital inputs. Once we have removed the shifted

profit from the reported profit, the tax rate is no longer significant. Our methodology

appears to have removed the tax-motivated profit from the reported profit.
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Table III – Shifted profits and tax rates

(1) (2) (3)

log(unadj. profit) log(unadj profit
adj. profit

) log(adj. profit)

Tax rate –3.21 –5.15 0.41
(0.48) (1.02) (0.49)

Labor compensation 0.44 0.34
(0.13) (0.14)

Physical capital 0.41 0.64
(0.13) (0.14)

Constant 1.99 2.62 -1.94
(0.41) (0.38) (0.41)

Adj. R-squared 0.92 0.31 0.95
Observations 56 56 56

Notes: Standard errors are reported in parentheses.

4.4 Industry composition

How is our adjustment distributed across industries? In Table IV, we report the adjust-

ments by two-digit NAICS industry of the U.S. parent in 2016.26 We report an industry’s

adjustment as its share of the total adjustment and as its share of the industry’s unadjusted

value added. The industrial composition of the adjustment is consistent with the idea that

firms use intangible assets to shift profits to low-tax jurisdictions.

The industry responsible for the largest contribution to the adjustment is NAICS sec-

tor 33, which includes the intellectual-property intensive electronics and computer manu-

facturing industries. NAICS sector 32—a subset of manufacturing—makes up 27 percent

of the total adjustment. This industry is dominated by pharmaceuticals (a part of chem-

icals) and petroleum, which we have discussed above. (To avoid disclosure of confidential

data, we cannot report the exact adjustments for these industries.) The pharmaceutical

industry’s profits are largely derived from its intellectual property, which provides ample

opportunities for profit shifting. A major U.S. pharmaceutical company, for example, has

licensed the manufacturing rights to some best-selling drugs to its Irish subsidiary (Bergin

and Drawbaugh, 2015). NAICS sectors 51 and 54—which include software publishing, data

processing and hosting, and computer system design—make up 16 percent of the aggregate

26The industry of the affiliate closest to the parent is often NAICS 55—holding companies—which is
not very informative about the industrial composition of the sub-affiliates held by the affiliate holding
company.
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Table IV – Adjustment by industry of U.S. parent, 2016

Adjustment (percent)

Key industries Share of Share of
total adjustment ind. value added

33 Computers, electrical equip., motor vehicles 36.32 4.65
32 Petroleum, chemicals, plastics, wood, paper 27.01 5.30
54 Legal, computer sys. design, scientific R&D 8.28 0.83
51 Publishing, information, data processing 8.12 1.17
52 Finance, insurance 5.58 0.53
31 Food, textiles, apparel 3.24 1.55
21 Mining 3.22 2.07
53 Real estate, leasing 2.31 0.13
80 Other services, except government 2.10 0.74
22 Utilities 1.94 0.90
56 Administrative services 1.53 0.38
42 Wholesale trade 1.20 0.15
48 Transportation, warehousing 0.93 0.22
23 Construction 0.28 0.05
60 Education, health care −0.13 −0.01
44 Retail trade −0.29 −0.04
11 Agriculture, forestry, fishing, and hunting −0.51 −0.43
55 Management of companies and enterprises −0.56 −0.22
70 Arts, entertainment, accommodation −0.58 −0.10

adjustment. As in the pharmaceutical industry, the “information” industry derives much

of its profit from intangible assets and low marginal-production costs. NAICS sector 52 is

responsible for 5.6 percent of the total adjustment. The foreign operations of the insurance

industry, for example, are concentrated in Bermuda—a country whose corporate tax rate

is zero.

The industries that are not significant contributors to the aggregate adjustment tend

to be those in which it is difficult to uncouple the physical location of production from

the point of sale. These industries include construction, transportation, education, health

care, and other services.

5 The implications of profit shifting

In the previous section, we have shown how multinational profit shifting affects the mea-

surement of aggregate output. In this section, we discuss how our adjustments to output
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Figure 5 – Trade balances

(A) Total trade balance
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(B) Goods and services trade balances
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feed through to four key trends in the U.S. macroeconomic data. We begin with interna-

tional variables and conclude with domestic measurement.

5.1 External balances

The income we reattribute to the United States is matched with a flow of exports from the

United States to the rest of the world. In the aggregate, the effect of our adjustment on

the U.S. trade balance, relative to GDP, can be seen in Figure 5A: The increase in exports

makes the trade balance less negative.27 The effect of the adjustment (the gap between the

solid and dashed lines in Figure 5A) is small throughout the 1980s and 1990s (less than

0.5 percent of GDP), but then grows rapidly after the turn of the 21st century. In 2016,

the unadjusted trade balance is –2.6 percent of GDP, and the adjusted trade balance is

–1.8 percent of GDP.

Our assumption is that the reattributed income is the result of intangible assets created

in the United States, so the offsetting exports would be classified as “charges for the

use of intellectual property” and counted as a service export from the United States. In

Figure 5B, we plot the trade balance for goods and services separately. Our adjustment

does not change the goods trade balance, so the only differences between the adjusted and

unadjusted goods trade-balance-to-GDP ratios are from changes to GDP in the adjusted

measure. Our adjustment makes the services trade balance more positive, and, as before,

the effect grows over time and especially rapidly in the 2000s. In 2016, the unadjusted

services trade balance is 1.4 percent of GDP, and the adjusted services trade balance is 2.2

27The trade balance data are from Bureau of Economic Analysis (2021e).
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percent of GDP.

The adjustment to services trade, but not to goods trade, is the only result in which

our assumption about the form of profit shifting plays a large role. If we had assumed all

profit shifting was done through transfer pricing of intermediate goods between parents

and affiliates, we would have only adjusted the goods balance and left the service balance

unchanged. In reality, profit shifting occurs through both practices, but our evidence sug-

gests that intangible assets are an important source of profit shifting. Since our approach is

not directly informative of the profit shifting method, we make the simplifying assumption

that it is all done through intangible assets.

The large effects of our adjustment on the trade balance raise a natural question: What

is the effect on the current account? As is evident from equation (1), our adjustment

decreases income on USDIA and increases exports of services by the same amount, leaving

the current account unchanged. The current account does not change because we assume

that interest payments between the parent and affiliates are unaffected by the adjustment.

Bruner, Rassier, and Ruhl (2018) consider additional adjustments for interest payments

and find a small, negative adjustment to the current account.28

5.2 FDI returns

Net international investment income for the United States is positive, even though the

U.S. net international investment position is negative. Gourinchas and Rey (2007) show

that this is the result of two factors: U.S.-owned foreign assets are riskier and less liquid

than foreign-owned assets in the United States (a composition effect) and a rate of return

differential within asset classes. Curcuru, Thomas, and Warnock (2013) argue that the

rate of return differential is primarily driven by the rate of return differential on foreign

direct investment and Wright and Zucman (2018) conclude that FDI return differentials

are explained by the low foreign taxes paid by U.S. MNEs.

In the published data, U.S. MNEs have persistently earned higher returns on their

foreign direct investment than foreign MNEs earn on their direct investment in the United

States (Hausmann and Sturzenegger, 2007; McGrattan and Prescott, 2010). This can be

seen in Figure 6A, in which the unadjusted return on USDIA is greater than the unadjusted

return on FDIUS. The return on USDIA is computed as the after-tax income earned on

U.S. foreign direct investment abroad divided by the stock of U.S.-owned foreign direct

investment, measured at historical cost (Bureau of Economic Analysis, 2021f). The return

28Bruner, Rassier, and Ruhl (2018) examine the effects of profit shifting on other parts of the U.S.
national accounts and balance of payments accounts. Their analysis is limited to a single year however,
whereas here we examine the entire path of adjustments going back to 1982.
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on FDIUS is computed analogously. From 1982 to 2016, the average return on USDIA is

11.7 percent and the average return on FDIUS is 4.6 percent. Starting in 2000, the average

difference between the two closed to 1.2 percentage points, down from an average of 4.1

percentage points in 1982–2000.

Figure 6 – Direct investment returns

(A) Returns on total direct investment
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(B) Returns on direct investment by country type
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Several explanations of the return differential have been offered, including unmeasured

assets—so-called dark matter—and asymmetries in risk, competition, and the distribution

of firm ages. Profit shifting by U.S. MNEs is another possibility. By shifting profits to

their foreign affiliates, U.S. MNEs boost the income earned on their foreign assets, and

thus, their returns. We compute the adjusted rate of return on USDIA by subtracting our

aggregate adjustment from reported income on USDIA and divide the result by the stock

of U.S. foreign direct investment abroad.29 The adjusted return, plotted in Figure 6A,

shifts the return on USDIA down bringing it close to the return on FDI in the United

States. The average return on USDIA falls from 11.7 to 7.3 percent.

We can say more about the adjusted total return on USDIA by separating the host

countries into tax haven countries and non-havens.30 In Figure 6B, we plot the adjusted

and unadjusted returns for the two groups of countries.31 The adjusted return for non-

haven countries is lower than the unadjusted return in the early part of the sample and

higher than the unadjusted return in the later part of the sample. The rate of return in the

29We lack the data to adjust the return on FDIUS. See Section 6 for details.
30Tax-haven countries are: Bahamas, Barbados, Bermuda, Costa Rica, Hong Kong, Ireland, Liechten-

stein, Luxembourg, Netherlands, Panama, Singapore, Switzerland, and U.K. Islands–Caribbean.
31Data on direct investment positions by country are from Bureau of Economic Analysis (2022j) and

direct investment income is from Bureau of Economic Analysis (2022i).
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haven countries falls significantly: The average return in haven countries falls from 14.2

percent to 1.7 percent.

Revisiting our earlier comparison of total FDI returns, it seems reasonable to compare

the return on FDIUS (the United States is not a tax haven) to the adjusted return on

non-haven countries. The average adjusted return on non-haven countries is 9.6 percent

compared to the average return on FDIUS of 4.6 percent. This suggests a more nuanced

interpretation of the rate-of-return puzzle. The difference in total returns is largely elim-

inated by adjusting for profit shifting, but among non-haven countries, the United States

continues to earn a premium on its foreign direct investments.

Our simple adjustment raises many questions: What industries and countries are most

affected? How do returns on U.S. MNE domestic assets compare to the adjusted return on

USDIA? How do we adjust the stocks of FDI for profit shifting? Answering these questions

requires digging deeper into the data. Further measurement issues arise and stocks of FDI

at disaggregated levels are difficult to construct. We leave these interesting questions to

future research.

5.3 Productivity

A striking feature of the U.S. data is the slowdown in aggregate productivity growth

that began in or around 2004.32 Our adjustment increases the growth rate of U.S. GDP

between 1998 and 2010. Our adjustment does not change measured labor input, so faster

GDP growth will imply faster labor productivity growth.33

We follow Fernald (2015) in constructing labor productivity as output per hour worked

in the domestic business sector.34 The unadjusted labor productivity growth rate over

the entire period averages 2.05 percent per year. This period is often broken into three

subperiods that displayed distinct growth patterns: 1982–1994, 1994–2004, and 2004–2016.

The unadjusted labor productivity growth rate averaged 1.84 percent per year from 1982

to 1994, 3.08 percent per year from 1994 to 2004, and fell to 1.41 percent per year in the

32Productivity growth has slowed down in many countries. Since our adjustment does not change global
output, it cannot be the source of the slowdown in every country. The adjustment in the United States is
particularly large, so we are studying its impact on productivity.

33Our adjustments do not change the measured U.S. capital stock because, in practice, intrafirm sales
or transfers of intellectual property are not deducted under the perpetual inventory method, so adjusted
TFP will change in the same way as labor productivity. When a parent transfers an intangible asset to
an affiliate, we assume the economic ownership of that intangible asset does not change—and neither does
the capital stock.

34Data on hours worked are from (Bureau of Economic Analysis, 2021h), (Bureau of Labor Statistics,
2022), and (Bureau of Labor Statistics, 2021a).
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last period (2004–2016). We report cumulative and average annual productivity growth

rates in Table V.

Figure 7 – Aggregate cumulative labor productivity growth
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(B) Difference between adjusted and unadjusted
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We construct adjusted labor productivity by dividing our adjusted measure of business

sector value added (Figure 1B) by the same hours-worked series we used in constructing

unadjusted labor productivity. In Figure 7A, we plot the cumulative growth of adjusted

and unadjusted labor productivity. Unadjusted aggregate labor productivity grew by 69.8

log percentage points over the period. Our adjustment increases cumulative productivity

growth to 70.2 percent. From Figure 7A, it is clear that the adjustment does not affect

aggregate productivity in a substantial way until the 1990s, with most of the adjustment

occurring after 2000.

In Figure 7B, we plot the difference between the adjusted and unadjusted cumulative

growth rates for 1990–2016. In the figure, we see that the effect of offshore profit shifting

peaked in 2010, at which time it added about 1.1 percentage points to cumulative produc-

tivity growth. Post-2010, the adjustment grows more slowly than GDP and the impact

on aggregate productivity growth falls. From 2004–2010, the adjustment grew faster than

GDP and added 13 basis points to annual productivity growth rates. From 2010 onward,

the adjustment grew slower than GDP and lowered annual growth rates by 12 basis points.

How does offshore profit shifting affect our understanding of the productivity slowdown?

Profit shifting was at work during both the productivity speed up and the slow down, so

the answer is not obvious. As reported in Table V, our adjustment adds five basis points to

annual growth rates during the fast-growth period and almost nothing in the slow-growth

period. This means that the average annual growth rate of measured productivity falls
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Table V – Labor productivity growth rates (log percent)

Cumulative growth rate Average annual growth rate

Unadjusted Adjusted Unadjusted Adjusted

1982–2016 69.8 70.2 2.05 2.07
1982–1994 22.1 22.0 1.84 1.83
1994–2004 30.8 31.3 3.08 3.13
2004–2016 16.9 17.0 1.41 1.41
2004–2010 12.4 13.1 2.06 2.19
2010–2016 4.6 3.9 0.76 0.64

to about 46 percent of that in the fast-growth period (1.41/3.08=0.46) in the unadjusted

data and by a bit more (1.41/3.13= 0.45) in the adjusted data. In the aggregate, profit

shifting makes the measured productivity slowdown a bit worse.

I. Productivity and R&D

Our findings in Section 4.4 support the idea that intangible assets are an important channel

for profit shifting. Attributing the return to intangible capital correctly is likely to make

a bigger difference in industries in which intangible capital is more important. To investi-

gate this hypothesis, we construct adjusted productivity measures for industries grouped

by their R&D intensities. We take R&D intensity to be a proxy for the importance of

intangible assets (e.g., patents, algorithms) in production.35

We use the survey data to calculate R&D intensity at the enterprise level—the U.S.

parent and all of its foreign affiliates. We calculate R&D intensity by dividing enterprise-

level R&D expenditures, aggregated across all available years, by enterprise-level sales to

unaffiliated parties, aggregated across all available years. We consider an enterprise to be

R&D intensive if its R&D intensity is at or above the 75th percentile. In most cases, R&D-

intensive enterprises include U.S. parents and foreign affiliates classified into industries that

are considered to be R&D intensive as defined in Moylan and Robbins (2007).36

In Figure 8A, we plot, as a share of unadjusted value added, the adjustments for R&D-

intensive and non-R&D-intensive industries. The adjustments for R&D-intensive industries

grow rapidly during the 1990s and early 2000s before decreasing, and then rebounding,

35Motivated by Bloom, Sadun, and Van Reenen (2012) and Fernald (2015), we also split our sample into
IT-using/non-IT-using and IT-producing/non-IT-producing firms. The differences between these groups
of firms are smaller than when we split firms by R&D intensity. Results using these other classifications
are reported in the online appendix.

36Employment by industry data are from Bureau of Economic Analysis (2021h) and Bureau of Labor
Statistics (2021b).
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Figure 8 – Adjustments and cumulative labor productivity growth, by R&D intensity

(A) Adjustments
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(B) Cumulative productivity growth difference
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post-2008. The adjustments for R&D-intensive enterprises as a share of value added are

substantially larger than those for non-R&D-intensive enterprises, with the adjustment for

R&D-intensive enterprises peaking in 2008 at 6.6 percent of nominal value added. Note

that the adjustment is 3.9 times as important in R&D intensive industries as it is in the

aggregate (Figure 1A). Profit shifting is concentrated in this group of R&D-intensive firms.

The impact of our adjustments on productivity growth by R&D intensity is evident

in Figure 8B, in which we plot the difference in cumulative labor productivity growth

between the adjusted and unadjusted series (this is the analogue of Figure 7B). From 1994

to 2016, adjusting for offshore profit shifting in the R&D-intensive industries adds 2.1 log

points to cumulative growth but only 0.2 log points in non-R&D-intensive industries. As

we observed in the aggregate data, the largest effects on productivity growth occurred in

the late 1990s and early 2000s (Table VI).37

II. Increasing productivity dispersion and R&D

There is another pattern in Table VI that is hard to miss: labor productivity in R&D-

intensive industries has grown much faster—by a factor of 3—relative to non-R&D-intensive

industries during the entire sample period. Furthermore, as seen in Figure 9, the produc-

tivity gap has widened at an accelerating rate up until the Great Recession, with R&D-

intensive industries growing 3 times faster between 1982 and 1994 and 4 times faster be-

37Nominal value added by industry is from Bureau of Economic Analysis (2019) and Bureau of Economic
Analysis (2021i). The price indexes by value added are from Bureau of Economic Analysis (2021a) and
Bureau of Economic Analysis (2021b).
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Table VI – Cumulative Labor Productivity Growth, by R&D (log percent), 1994–2016

Data range 82–94 94–16 94–04 04–16 04–08 08–16

R&D intensive
Adjusted 53.4 106.4 73.5 32.9 21.6 11.3
Unadjusted 53.3 104.3 71.1 33.3 19.4 13.8

Non-R&D intensive
Adjusted 18.6 32.0 21.1 10.8 2.5 8.3
Unadjusted 18.7 31.8 21.0 10.7 2.1 8.6

Figure 9 – Cumulative productivity growth by R&D intensity
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tween 1994 and 2008. Some recent papers have documented rising productivity dispersion

across firms in many developed economies since the turn of the 21st century (e.g., Decker,

Haltiwanger, Jarmin, and Miranda (2016) for the United States and Andrews, Criscuolo,

and Gal (2016) for OECD countries). Figure 9 extends these results by documenting pro-

ductivity divergence over a longer time horizon that begins in 1982. It also shows that

R&D intensity was an important differentiator between industries whose productivity grew

rapidly and those that lagged behind. Finally, and more importantly, it shows that the

slow growth in U.S. aggregate productivity was primarily due to the sluggish growth of

non-R&D-intensive industries—1.7 percent per year between 1982 and 2010—while R&D-

intensive industries grew at a remarkably fast pace of 5.6 percent per year.38 This observa-

38This pattern for the United States is consistent with the findings in Andrews, Criscuolo, and Gal
(2016) for other OECD countries.
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tion suggests that understanding the factors driving the productivity divergence could be

key for understanding the slowdown in aggregate productivity observed in many countries.

A fuller analysis of these patterns is beyond the scope of this paper, so we leave it for

future research.

III. Further implications for the measured slowdown

Under the accepted dating convention, our adjustments do not affect the aggregate pro-

ductivity slowdown—the adjustment speeds up growth both before and after 2004. We

could, however, also ask: Does our adjustment change the timing of the slowdown? A

series of papers (e.g., Anzoategui, Comin, Gertler, and Martinez, 2019; Garga and Singh,

2020) has hypothesized that the productivity slowdown is an endogenous response to the

recession that began in 2007. Fernald (2015) and others, however, have argued that the

slowdown started before the recession. In Figure 7A, the adjusted productivity series pulls

away from the unadjusted series and continues to grow after 2004. Does this push the

beginning of the slowdown past 2004?

In the online appendix, we plot the rolling average productivity growth rates for the

adjusted and unadjusted data. We do not find strong evidence that the timing of the

decline in aggregate productivity growth rates changes after the adjustment: The inflection

points of the two series are the same. It is worth noting, however, that the slowdown in

the R&D-intensive industries occurred later, in or around 2007. This suggests that the

innovation-driven mechanism in Garga and Singh (2020) may be at work, but, again, we

do not find strong evidence that the slowdown occurs later in the adjusted data.

Our adjustments result from profit shifting within MNEs, which is only one source

that can affect economic measurement as an explanation for the productivity slowdown.

Syverson (2017) starts from the basic quantitative fact that a reversal of the produc-

tivity slowdown would have required measured GDP in 2015 to have been 17 percent

higher: $3 trillion. Thus, even a modest fraction of the productivity slowdown explained

by measurement would imply hundreds of billions of dollars missing from GDP. While our

findings support up to $157 billion of unmeasured GDP, Syverson (2017) explains four

straight-forward reasons that would still challenge the measurement hypothesis as a single

explanation for the productivity slowdown. Byrne, Fernald, and Reinsdorf (2016) quantify

a number of possible areas of measurement—including information technology, intangi-

bles, “free” digital services, and globalization—that may explain some of the productivity

slowdown, and they also conclude that the measurement hypothesis cannot be a single

explanation for the productivity slowdown.

While our study focuses on output measurement, efforts to improve other core economic
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statistics that affect productivity measurement, such as price indices, have been launched in

response to the Boskin Commission (Boskin, Dulberger, Gordon, Griliches, and Jorgenson,

1996), which found a 1.1 percent bias in the Consumer Price Index. Recent academic

studies such as Aghion, Bergeaud, Boppart, Klenow, and Li (2019) explore nuances for

quality improvements in price measurement that may have been unknown to the Boskin

Commission and conclude that resulting missing productivity growth does not explain

the sharp slowdown in growth since 2005. Moulton (2018) summarizes changes made by

statistical agencies since the Boskin Commission and finds that the bias in the CPI has

been reduced to about 0.85 percent. Moulton (2018) concludes there is no evidence that

the overall bias has worsened since 1996. Thus, our results for productivity are consistent

with these related studies on economic measurement as an explanation for the productivity

slowdown.

5.4 Labor share of income

A well-established empirical regularity during much of the 20th century is the lack of a time

trend in labor’s share of aggregate income. This relationship appeared so robust that it

became one of Kaldor’s balanced growth facts and a key feature that macroeconomic models

aimed to match. A number of recent studies, however, find that the labor share has been

declining in recent decades—especially since the early 2000s (Autor, Dorn, Katz, Patterson,

and Van Reenen, 2020; Elsby, Hobijn, and Sahin, 2013; Karabarbounis and Neiman, 2014).

The decline in the labor share has led to a surge in interest in the measurement of the

labor (and capital) share. Our adjustment to GDP has implications for this measurement

issue as well. The income we reattribute to the United States is part of domestic capital

income (corporate profits), which has the effect of reducing the labor share and raising the

capital share.

To quantify the magnitude of this effect, in Figure 10A, we plot the unadjusted gross

labor share of income for corporate business: employee compensation divided by gross value

added.39 We also plot the adjusted gross labor share: employee compensation divided by

the sum of gross value added and our aggregate adjustment. As can be anticipated from

our previous findings, the adjustment grows over time and accelerates in the 2000s. The

unadjusted gross labor share fell from 0.647 in 2001 to 0.573 in 2016, for a decline of 7.5

percentage points, whereas the adjusted labor share fell from 0.641 to 0.565 during the

same time, for a decline of 7.5 percentage points. Profit shifting has its largest effect in

39This is one of the measures used by Bridgman (2017), who also demonstrates that the treatment of
depreciation and taxes affects the measured labor share. Our adjustment yields similar results regardless
of the measure considered.
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Figure 10 – Labor share in the United States
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Notes: “Computers, Elec. Equip” is the “Computers, electrical equipment, motor vehicles” (NAICS 33)
component of manufacturing. “Petroleum, chemicals” is the “Petroleum, chemicals, plastics, wood, paper”
(NAICS 32) component of manufacturing. Complete definitons of all industry groups are in the online
appendix.

2010, where the adjusted labor share is 1.3 percentage points lower than the unadjusted

share.40

The adjustment in the aggregate labor share of income is driven by a handful of indus-

tries. We plot the industry-level labor shares in Figure 10B for the “Computers, electrical

equipment, and motor vehicles” grouping and the “Petroleum, chemicals, plastics, wood,

and paper” grouping—these two industries had the largest adjustments in 2016.41 We plot

40Cooper, McClelland, Pearce, Prisinzano, Sullivan, Yagan, Zidar, and Zwick (2016) study significant
upward trends in pass-through business income since 1980. They use tax data for 2011 to identify who owns
partnerships and S-corporations and whose income may be interpreted as labor income rather than capital
income, but they do not estimate a measure of income attributable to individuals through partnership or
S-corporation income. They note, however, that in 2011, 25.6 percent of business income is attributable to
partnerships and 16.5 percent is attributable to S-corporations. Moreover, they find that the percentage
of partnership income that accrues to individuals is 31.5 percent and to S-corporations is 3.4 percent.
All S-corporation income accrues to individuals. Based on business income of $2.6 trillion in 2011, these
percentages imply partnership income attributable to individuals is $232.3 billion ($2.6 trillion x 0.256
x (0.315 + 0.034) and S-corporation income attributable to individuals is $429.0 billion ($2.6 trillion x
0.165) for a total of $661.3 billion that could be interpreted as labor income rather than capital income.
In 2011, our estimated adjustment for profit shifting is $152.1 billion, so the net upward effect on labor
income would be ($661.3-$152.1=) $509.2 billion under this alternative interpretation, which would imply
an increase in the labor share of income for 2011 from 0.572 to 0.631. While the income is attributable to
individuals for tax purposes, all business income earned by partnerships and S-corporations would continue
to be classified as capital income in the business sector rather than labor income in the household sector in
the U.S. national accounts, so this alternative interpretation would not affect labor shares under current
practice.

41Gross output and compensation data by industry are from Bureau of Economic Analysis (2021c) and
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the labor shares for all of our industry groupings in the online appendix. For 2000–2016,

the average labor share in the Petroleum group is 2.9 percentage points lower after adjust-

ing for profit shifting with the largest difference between the two series occurring in 2010 at

4.7 percentage points. In the Computers group, the average labor share is 2.1 percentage

points lower with the largest difference occurring in 2008 at 4.2 percentage points.

6 Foreign MNEs in the United States

Although the primary focus of this paper is the apportionment of the worldwide profits

of U.S.-owned MNEs, profit shifting by foreign-owned MNEs that operate affiliates in the

United States can also affect the measurements studied in the previous section. If foreign-

owned MNEs shift profit out of the United States, this will reduce U.S. GDP and income

on FDIUS (see (1) for the accounting identity).

Ideally, we could apply the methodology that we used for U.S.-owned MNEs to foreign-

owned MNEs operating in the United States and arrive at a measure of the profit shifting

by foreign MNEs. Data availability, however, poses difficulties. Whereas the BEA direct

investment surveys cover the worldwide operations of U.S.-owned MNEs, BEA does not

have the legal authority to collect data on the worldwide operations of foreign-owned MNEs

that own U.S. affiliates. Creating a data set comparable to the one we use to study U.S.

MNEs requires combining BEA data on the U.S. operations of foreign MNEs with data on

the foreign MNEs’ worldwide operations from a commercial data set such as Bureau van

Dijk’s Orbis. A particularly challenging aspect of this work is creating a match between

companies in the two data sets. A common numeric identifier does not exist in the two

data sets, so the linking must be done by name matching, which, because of inconsistencies

and ambiguities in company names, is imperfect and time consuming.

Nevertheless, to give a sense of the potential significance of profit shifting by foreign-

owned U.S. businesses, we develop a partial link between the BEA and Orbis data sets

for 2008, 2012, and 2015. Given our finding that R&D-intensive firms are most affected

by profit shifting, we construct a data set of large technology-intensive, foreign-owned

U.S. businesses containing the data needed to conduct an apportionment exercise. These

businesses account for about 40 percent of R&D spending by foreign-owned U.S. businesses

and 12 percent of employment in all foreign-owned U.S. businesses. The scope of our data

set is summarized in Table VII and more detail on the construction of the data set is in

the online appendix.

Bureau of Economic Analysis (2021d). Data availability on value added by industry limit our sample to
1987 onward.
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Table VII – Profit shifting

FDIUS USDIA

Number of Share of Share of Est. shifted Est. shifted
firms R&D spending employment profit (bil.) profit (bil.)

2008 137 0.45 0.13 2.1 182.2
2012 136 0.43 0.13 12.3 144.0
2015 127 0.32 0.11 3.5 156.5

Notes: The column labeled “Share of R&D spending” is the share of R&D spending by foreign-owned
U.S. businesses, and the column labeled “Share of employment” is the share of total U.S. employment in
foreign-owned U.S. businesses.

In the data set we have been able to construct, we find evidence that foreign-owned

MNEs operating in the United States are shifting profits out of the United States. In

Figure 11, on the vertical axis, we plot the reported U.S. share of worldwide profits for

each foreign-owned MNE in our sample. On the horizontal axis, we plot the apportionment

weight for the U.S. operations of each foreign-owned MNE.42 In our methodology, if there

was no profit shifting, the two measures would fall on the 45-degree line. Since each

point underlying the figure is data from an individual foreign-owned MNE operating in

the United States, to maintain the confidentiality of the survey data, we cannot show the

scatter plot. Instead, we report the locally-weighted central tendency of the scatter plot

(Lowess smoothed values) and the fitted values from an ordinary least squares regression.

In 2008 (not reported) and 2012, we find the U.S. share of profits is significantly below

the 45-degree line—particularly for foreign-owned MNEs with operations concentrated in

the United States. The locally-weighted central tendency of the scatter plot (Figure 11)

suggests that, for foreign-owned businesses with less than 20 percent of their worldwide

production attributed to their U.S. operations, their U.S. profits are roughly proportional

to their attributed U.S. production. However, the U.S. profits of foreign-owned businesses

with 20 percent or more of their worldwide production attributed to the United States are

significantly understated relative to their attributed production in the United States.

In the 2015 data, we find less evidence of foreign-MNEs shifting profit out of the United

States (Figure 11B). In this case, the firms in our sample have U.S. profit shares that are

roughly proportional to their production shares. This result is consistent with the increased

efforts by revenue authorities in the United States to deter profit shifting, but given the

incomplete nature of our data, it is difficult to know the extent to which this result reflects

a reduction in profit shifting by foreign MNEs or an artifact of our sample.

42We use employee compensation and net PPE—equally weighted—as apportionment factors.
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Figure 11 – Foreign-owned MNEs operating in the United States
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0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
U.S. apportionment weight

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

U.
S.

 sh
ar

e 
of

 w
or

ld
wi

de
 p

ro
fit

45-degree line

OLS fitted value

Lowess smoothed value

(B) 2015
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Altogether, if the profits of these foreign-owned businesses were reattributed according

to the weighted apportionment factors, their U.S. profits (and U.S. GDP) would have been

$2.1 billion higher in 2008, $12.3 billion higher in 2012, and $3.5 billion higher in 2015. It

is difficult to judge the magnitude of these figures given the small size of our data set, but

it does suggest that foreign-owned MNEs are shifting profit out of the United States.

Overall, our analysis, incomplete as it is, suggests that profits of foreign-owned MNEs

were being shifted out of the United States. This implies that our findings from the U.S.

MNE data (Section 4) are likely the lower bounds of profit shifting adjustment.

7 Concluding remarks

Using firm-level data on U.S. MNEs, we find that, on average, 38 percent of income gener-

ated from U.S. foreign direct investment abroad is reattributable to U.S. GDP. Adding this

shifted profit to value added increases U.S. GDP and decreases the trade deficit, the rate

of return on USDIA, and labor’s share of income. Profit shifting is concentrated in indus-

tries and firms with significant R&D expenditures. In our sample, profit shifting reached

its peak in 2010, but remains still a significant issue. In 2016, official domestic business-

sector value added in the United States was, on average, more than 1 percent—about $140

billion—lower than our adjusted measure.

We also examine profit shifting by the U.S. subsidiaries of foreign MNEs. The data

used to analyze these companies are not as complete as the BEA survey data that we

use for U.S. MNEs, so we are not able to provide a definitive assessment. That said, our
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preliminary findings—especially Figure 11—suggest a similar pattern. Further work on

this topic is warranted.
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