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Abstract 
 
The phenomenon of global fragmented production and associated trade in intermediate 
products, including intangible assets, has changed how economists study globalization and 
how new public policies are shaped.  Understanding cross-border flows of disembodied 
knowledge, often associated with intellectual property (IP), is essential to analyzing how 
modern economies operate.  Available data to document these international IP-related 
knowledge flows – namely cross-border payments for IP - are distorted by various factors.  
Tax planning by multinational enterprises has seriously distorted the measurement of cross-
border IP flows, affected national measurement of imports, exports, GDP and productivity.  
The tax-induced mismeasurement could be more than 35% of global Charges for Use of 
Intellectual Property (CUIP), and greater for individual countries particularly high-tax-rate 
countries.  International initiatives to address tax base erosion and profit shifting and other 
statistical initiatives on global value chains will improve future measurements of cross-border 
IP flows, improving the understanding of both the creation and uses of IP.   
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Introduction 
 
The phenomenon of global fragmented production and associated trade in intermediate 
products, including intangible assets, has changed how economists study globalization and 
how new public policies are shaped.  
 
In this light, understanding cross-border flows of disembodied knowledge, often associated 
with intellectual property (IP), is essential to analyzing how modern economies operate.  
Sadly, available data to document these international IP-related knowledge flows – namely 
cross-border payments for IP - are distorted by various factors.  Indeed, IP-related tax 
avoidance strategies have biased measures of trade, GDP and productivity.  
 
Economic work on the role of intangibles in GDP has for the last decade focused on the 
impact of intangible assets formation.  Data sources and methods for translating metrics of 
activity on R&D, software, design, creative work, human capital formation and, to a less 
extent, business organization, are now understood and published in a consistent format for 
most major world economies.1  However, progress on developing similarly rigorous 
approaches for trade in intangible assets or in the payments for use of IP is much less well 
advanced.  This is particularly true for international IP payments, which are affected by 
multinational enterprise tax planning.  In order for national statistics to provide a realistic 
picture of the ‘knowledge economy’, they need to measure better both asset formation and 
their uses, including cross-border intangible flows.   
 
While these distortions have been known for some time, for a lack of alternative, the statistics 
on cross-border use or licensing of IP have been used frequently to study the cross-border 
trade in ideas.  Yet, in more recent years the shifting of IP-related payments as a critical 
component of tax avoidance and other strategies of multinational firms have been discussed 
more prominently.  The recent G20/OECD Base Erosion and Profit Shifting Project and the 
European Commission’s State Aid legal case against Apple Corporation in Ireland are 
testament to this renewed policy and regulatory interest. 
 
Against this background, the following questions are discussed in this paper:  1) the extent to 
which cross-border IP payment data refer to (i) the origin of IP creation and/versus (ii) the 
destination of IP commercialization;  2) how IP-related transfer pricing and other strategies 
impact trade data, including cross-border IP payments, and GDP data;  3) the mechanisms 
introducing distortions to cross-border IP payment data;  4) the general magnitude of the 
measurement problem, its growth over time, and effects on specific bilateral flows;  and 5) 
measures that could be taken to restore the validity of these statistics. 
 
Bottom-line:  Tax planning by multinational enterprises has seriously distorted the 
measurement of cross-border IP flows, affected national measurement of imports, exports, 
GDP and productivity.  The tax-induced mismeasurement could be more than 35% of global 
Charges for Use of Intellectual Property (CUIP), and more for individual countries particularly 
high-tax-rate countries.  International initiatives to address base erosion and profit shifting 
and other statistical initiatives on global value chains will improve future measurements. 
 
The paper is structured as follows.  In section 1, the trend of increased cross-border trade in 
ideas is described; a related taxonomy is presented.  The main data sources assessing 
these flows are portrayed in section 2.  In section 3, the main distortions to these flows are 
assessed.  Then, in more detail, in sections 4 and 5, the tax effects on cross border IP 
measures are described and the sources, magnitudes and trends in the tax distortions are 
presented.  Finally, in section 6, the paper discusses some initial possible approaches to 
reducing mismeasurement distortions.  These improvements then need to be integrated with 
work done on intangible asset formation to produce a version of national accounts, which 
accurately reflects value added and economic activity. 
 

                                                
1 For an up-to-date summary, see “Capitalism without Capital” by Jonathan Haskell and Stian Westlake (2017). 
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The  r i s e  o f  c r os s - bor de r  t r a de  i n  I P  
 
Technology, business innovations, and falling trade costs have transformed the organization 
of global production.  The unbundling of the production process and the geographical 
dispersion of different stages of production are the key elements of this transformation.   
 
Increasingly, multinational enterprises (MNEs) source input and technology from suppliers 
worldwide.  This reflects a fragmentation of the production process in the manufacturing and 
services industries, with increases in task-based manufacturing, intermediate trade and the 
outsourcing of services.  As a result, a greater number of countries participate in global 
production and innovation networks.2  Manufacturers exposed to these networks experience 
technological and organizational learning, possibly leading to industrial upgrading. 
 
The analytical and statistical efforts to better assess and understand “Global Value Chains” 
(GVCs) are growing rapidly.  Excellent efforts are under way to assess the value-added of 
individual countries in the production of goods and services worldwide.  Some of these new 
approaches are trade-related, such as the joint OECD/WTO Trade in Value-Added.  Other 
well-known approaches use decomposition techniques with world input-output databases to 
trace the value-added in the production of final goods.3 
 
It is now a common assumption that intangible assets in the form of technological 
knowledge, software, and other know-how are key in the analysis of increasingly fragmented 
production.  Similar to the increased trade in intermediate products, a greater international 
exchange of knowledge – and thus disembodied rather than embodied technology flows - 
takes place. 
 
The causes and consequences of this cross-border trade in ideas are manifold:  
 
• As firms focus on their core competitive advantage, they purchase essential 

technologies from third parties rather than developing themselves, also propelling the 
vertical disintegration of knowledge-based industries.4  

• The increasing existence of “technology markets”, backed by (i) new business models 
such as IP-licensing, (ii) information technologies, (iii) more legal and practical 
experience with technology transactions, and (iv) increased IP protection worldwide 
allow for such technology transactions to increasingly take place.  

• The operations of MNEs have led to more intra-company transfers of technology, also 
because of increased foreign direct investment. 

• Factory-less production is on the rise in which firms outsource their manufacturing 
activities but control the underlying IP (including the brand name) and hence control the 
production and value chain outcome.  

• The mix of productive assets in business has shifted decisively since 1990 to the point 
where a majority of capital investment in developed economies is in technology, 
software, design, creative works, brands, human capital and business organization.  
About half of these intangible investments are ‘owned’ via formal IP rights.5 

 
In sum, these factors have spurred an increase in both inter-company and intra-company 
trade in disembodied know-how.  Such knowledge is frequently subject to registered IP, such 
as patents and industrial designs, and unregistered IP, such as copyright and trade secrets.  
 

                                                
2 WIPO (2011a). 
3 Timmer et al (2014) 
4  See Arora et al (2001) and WIPO (2011b) chapter 2.  The licensing-in of key technologies occurs both within 
and across firms in high-income economies, but they are also playing a key role in explaining the growth of firms 
in fast-growing, low-income countries. 
5 Estimates of business intangible investment for the United Kingdom and the role of IP rights are estimates in 
work commissioned by the UK IPO from Imperial College.  https://www.gov.uk/government/publication/uk-
intangible-investment-and-growth 

https://www.gov.uk/government/publication/uk-intangible
https://www.gov.uk/government/publication/uk-intangible
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Ensuring the accurate measurement of exports and imports of the trade in IP is essential.6 
Yet, the measurement of GVCs, the one that is particularly relevant to the 2017 edition of the 
World IP Report, is subject to significant valuation and distortion issues.  The types of 
market-based transactions of IP are manifold: the outright sale of originals, the temporary 
licensing of copies/technology, but also more complex arrangements such as cross-licensing 
deals, patent pools and joint R&D ventures or cost-sharing arrangements. 
 
Importantly for measurement purposes, these exchanges can take various formalized 
market-based transactions of which some entail explicit pecuniary transactions – including 
notional payments for intra-corporate IP transfers among headquarters and company 
affiliates - and others involve the sharing of technology without explicit payment from buyer to 
the seller (see table 1 for a taxonomy) . In all likelihood, some of the below transaction types 
involve self-declared estimates or are unrecorded in existing statistics, hence biasing 
estimates of trade in IP, mostly downward.  
 
First, the easiest to trace are formalized IP-based transactions, such as the licensing or 
purchase of IP between two parties, either across or within companies.  Even transactions 
within MNEs, and thus between affiliates, or technology sharing agreements – such as cross-
licensing arrangements - are supposed to leave a statistical trace.  As explained in section 2, 
MNEs assign and report values associated to their internal IP flows, although the accuracy 
and consistency across countries of these values are at stake.  
 
The same holds true for mutual sharing agreements. It is known that a large share of the 
value of intangibles comes from cross-licensing of patent portfolios.  The cross-licensing 
agreement involves no direct exchange of payment, if the value of each party’s relevant IP is 
considered to be the same.7 Still, while these transactions are non-pecuniary, they are 
supposedly declared with a notional value of the exchange.   

                                                
6 OECD (2014). 
7 Grindley et al (1997) describe these agreements as important in industries like electronics, semiconductors, 
aircraft, and automobiles. In these industries firms typically cross-license their entire related set of patents to each 
other. 
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Table 1:  Taxonomy of formalized and informal technology transactions 
 
Formalized IP-
based 
transactions or 
sharing 
agreements 

Pecuniary and 
recorded 

Market-based 
transactions with one 
buyer paying seller 
 
Transactions among 
headquarters and 
affiliates involving 
notional estimates of the 
transaction 
 

Commercial licensing of a 
specific technology with 
contract and payment / Sale or 
purchase of a patented 
industrial process 
 
Intra-company transfers 

Nonpecuniary 
but recorded 

Mutual sharing of 
technology 

Cross-licensing, patent pools 
 

Informal 
technology 
sharing  

Nonpecuniary 
and unrecorded 

Non - Market-based use 
of third party technology 
with no associated 
payment 
 
IP infringement 

Implicit, unwritten cross-
licensing arrangements or 
covenants not to sue 
 
Consent decrees 
 
Unrecorded intra-company 
transfers 
 
Patent infringement or piracy 

 
Finally, and coming to informal (non-pecuniary and unrecorded) IP transactions, it is well-
known that a fair share of technology transfer is implicit and not formalized, leaving no 
specific contractual or financial trace.  Specifically, technology firms are known to use each 
other’s patented technologies as part of more tacit and unwritten sharing agreements and 
without suing each other.  Consent decrees, frequent in high-tech or copyright industries and 
emanating from the intersection of antitrust and IP law, also play a role in this respect; 
effectively forced technology-sharing agreements. 8  These implicit and unwritten cross-
licensing agreements might have significant importance in sectors such as high-tech and 
information technology industry.  They leave no statistical trace which could be used to infer 
the transfer of value or intangible assets between firms.9  This also results in an 
underestimation of actual flows. 
 
Obviously, this is also the case for unauthorized uses of intangible assets and proprietary 
rights.  Practically speaking, the non-authorized use of registered IP, and thus the violation of 
IP rights (e.g. the infringement of patent rights, but also counterfeiting and piracy) are 
arguably a sizeable characteristic of the modern-day global economy.  While unauthorised 
and unrecorded, this phenomenon might well play an important role in influencing GVCs’ 
behaviours. 
 
In sum, for the analysis of GVCs, it is important to recognize that only (i) pecuniary, market-
based, authorized transactions, or (ii) self-declared, notionally valued IP transactions, are 
captured by official statistics.  Even in these two cases, the proper valuation of licensing 
transactions is complex, leaving room for arbitrariness or misreporting reflecting tax or other 
considerations.  
 
The next section describes the available data to capture cross-border IP-based transactions 
which are formally agreed, and which leave an actual or notional financial trace. 
  

                                                
8 A consent decree is an agreement or a settlement that resolve a dispute between two parties without admission 
of guilt.  
9 Hören et al (2015) traces the history of this phenomenon in the semiconductor industry.  
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Av a i l a b l e  da t a  o n  c r os s - bor de r  I P - r e l a t e d  f l ow s  
 
As set out in table 2, two official sources exist to trace cross-border IP flows, namely (i) 
international trade data that set out cross-border receipts and payments for the purchase or 
use of IP, and (ii) tax data.  
 
As regards the former, these international trades in services data are now commonly 
available through the balance of payment (BoP) statistics at the level of countries.  They are 
reported at the global level by the BoP statistics collected by the International Monetary Fund 
(IMF) and available in the World Development Indicators (WDI) database, and at the level of 
the OECD – and a few non-OECD economies – as technology balance of payment data.  
 
In addition, a limited number of specific countries publish these data in a more fine-grained 
fashion – also capturing intra-company transfers - based on specific quarterly, annual or 
other surveys.  The United States (US), in particular, has been publishing detailed intra- and 
inter-firm data on IP flows for some time (see section 2.1.3).  Only a few national data 
sources allow for such a breakdown, namely Canada, Finland, Israel, Italy, Japan, 
Netherlands, Poland, Sweden and the US.  Yet, even for these few high-income economies, 
not all of these data are detailed enough for the analysis of intra-corporate IP flows.   
 
Table 2:  Two official sources to trace the cross-border payments for IP 
 

Data type Data  Source Periodicity Availability 
International 

trade data 
Charges for the 

use of IP, 
receipts10 

IMF, BoP Annual 
 

1962-2015 

More than 140 countries 
 

 Technology 
balance of 
payments 

OECD Main Science 
and Technology 

Indicators 

Annual 
 

1985-2015 

selection of OECD 
countries plus Argentina, 

Romania, Russia, 
Singapore, South Africa 

 National data for 
charges on IP 

US Bureau of 
Economic Analysis, 

Survey of U.S. 
Multinational 
Enterprises 11 

Quarterly, 
Annual and 

Each five years 

United States, and other 
select OECD economies 

 Contracts related 
to intellectual 

property 

Central Bank and the 
National 

Industrial Property 
Institute (INPI) 

Annual Brazil 

     

Tax data Royalty data Tax administrations Various U.S., potentially other 
countries 

 
Without doubt, the measurement of such IP transactions is an important component of 
improved measurement of intangibles in GVCs.  Improving statistical collection of these 
direct, market based measures provide a means of estimating the stock of intangibles as well 
as tracing their flow between industries.12  Regularly these data are also used to estimate the 
so-called international technology transfer between countries, associated technology 
diffusion and absorption, and to grasp the relative technological prowess of nations.13  In this 
view, net exporters of IP assets display a surplus in their technology balance of payments 
whereas net importers of IP assets display a deficit.14  According to the OECD Handbook on 
Economic Globalisation Indicators, these data also measure the internationalisation of 
technology (OECD, 2005). 
 

                                                
10 Prior to 2005 labeled as “payments and receipts for royalties and licensing fees”.  Data on royalty and license 
fees have been collected for a long time, although pre-1996 many countries recorded these receipts and 
payments on the capital account of their BoP.   
11 U.S. International Services Database, Detailed Statistics for Cross-Border Trade. 
12 Robbins (2006 and 2009). 
13 Kumar (1998). 
14 FAPESP (2010). 
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2.1 International trade data and balance of payments 

 
The most widely reported metric on disembodied technology trade relates to the international 
receipts and payments for the “authorized use of intangible assets and proprietary rights”.15 
One advantage of these data is that they are published by most countries in a timely and 
regular (yearly or quarterly) manner. 
 
 

2.1.1 IMF Balance of payments, charges for IP 
As part of their national BoP statistics compilation systems, countries report IP-related 
receipts and payments with other countries under the title “Royalties and license fees” (RLF), 
or in more advanced reporting systems as “Charges for the use of intellectual property” (see 
Box 1).   
 
Box 1:  The item “Charges for the use of intellectual property n.i.e.” is defined as follows: 
 

• Charges for the use of proprietary rights, such as patents, trademarks, copyrights, 
industrial processes and designs, trade secrets and franchises, where rights arise from 
research and development, as well as from marketing 
 

• Charges for licenses to reproduce and/or distribute intellectual property embodied in 
produced originals or prototypes, such as copyrights on books and manuscripts, computer 
software, cinematographic works and sound recordings, and related rights, such as for the 
recording of live performances and for television, cable or satellite broadcast.16 
 
 
Some main trends 
 
The associated data show that the rise of GVCs has coincided with increasing cross-border 
trade in ideas and IP across countries since the 1990s.17   
 
Figure 1 depicts the growth of cross-border licensing trade in the world economy and also 
shows the acceleration of this trade since the 1990s in high-income countries and then as of 
the 2000s in upper-middle income countries mostly through Asian economies and in 
particular China.  The growth occurs in both absolute and relative terms to overall trade.   
That said, the participating countries in this trade also increased significantly.  In 1990, 62 
countries reported making licensing payments but by 2015, this number had increased to 
more than 120 countries.   
 
In nominal terms, international RLF receipts increased from USD 3.5 billion in 1970 to 
approximately USD 700 billion in 2015.  Over the period 1990-2015, RLF receipts and 
payments in the world economy grew at a fast rate – 10 percent per annum.18  
 
  

                                                
15 The IMF defines RLF as including “international payments and receipts for the authorized use of intangible, 
non-produced, non-financial assets and proprietary rights ... and with the use, through licensing agreements, of 
produced originals or prototypes ...”. 
16 IMF (2009) and UN et al (2011). 
17 See Athreye et al (2010), WIPO (2011a), and IMF (2011). 
18 Some of this increase may be driven by under-reporting in the pre-1990 period.  
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Figure 1:  RLF receipts and payments, in USD billion and as share of trade 
 

 
Source:  Authors based on World Development Indicators, updated 02/01/2017 
 
Still today, high-income countries make up for the bulk, precisely close to 99 percent of RLF 
receipts – almost unchanged from ten to fifteen years earlier – and for 84 percent of royalty 
payments – a decline from 91 percent in 1999 (see Figure 2 and Table 3 for the trade 
balance).  
 
Figure 2:  Charges for the use of IP, in USD billion and as share of trade 
 

Payments Receipts 

  
Source:  Authors based on World Development Indicators, updated 02/01/2017 
 
Figure 3 shows that the regional groupings Europe & Central Asia and North America 
dominate IP receipts whereas East Asia & Pacific today is number two in the world in terms 
of IP-related payments.  As a region, only North America is showing a surplus.  
 
 
  



10 
Figure 3:  Charges for the use of IP, in USD billion 
 
 

  
Source:  Authors based on World Development Indicators, and www.mapsofworld.com 
(right). 
 
Table 3 shows royalty and license fee receipts and payments for the top countries in 2015.  
The U.S. has the largest amount of receipts (exports) followed by the Netherlands and 
Japan.  Ireland has the largest amount of payments (imports) followed by the Netherlands 
and the U.S.  The U.S. and Japan are the largest net exporters of IP services while Ireland 
and China are the largest net importers.  Of particular note is the discrepancy between the 
US$358 billion of total payments and $318 billion of total receipts.  A number of tax havens 
do not report RLF receipts, but there are other reasons for this discrepancy discussed below. 
 
Table 3:  Royalty and license fee receipts and payments, 2015, in USD million 
 

Largest countries by receipts or payments, sorted by receipts  
      
 Receipts  Payments  Receipts 

less 
payments 

United States 124,665  39,495  85,170 
Netherlands 39,081  47,096  -8,015 

Japan 36,631  16,990  19,642 
United Kingdom 17,541  12,427  5,115 

Switzerland 16,178  12,932  3,246 
France 14,974  13,962  1,012 

Germany 14,585  8,917  5,668 
Sweden 8,828  4,173  4,655 

Ireland 7,457  75,114  -67,657 

Korea, Rep. 6,199  9,831  -3,633 
Canada 4,126  9,384  -5,258 

Singapore 3,302  17,285  -13,983 
China 1,085  22,022  -20,938 

      
World 318,712  358,807  -40,095 

      
Source:  IMF Balance of Payments, World Development Indicators database 

 
 
 
  

http://www.mapsofworld.com/
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The improvement of underlying standards and methodologies  
 
In recent years, significant progress has been achieved to deliver more reliable data on 
cross-border technology payments (IMF 2009, UN et al, 2011).  Steps have been taken to 
improve international accounting standards of national accounts and BoP to better record 
transactions of firms participating in global production (de Haan et al, 2014, and UN ECE, 
2015).  
 
First, these steps include strengthening the harmonization of the System of National 
Accounts 2008 (SNA) (UN et al, 2008).  As of then, the SNA recognizes five categories of IP 
assets:  1. R&D, 2. Mineral exploration and evaluation, 3. Computer software and databases, 
4. Entertainment, literary and artistic originals, and 5. Other IP products (IPP).19  
 
Second, the IMF Balance of Payments and International Investment Position Manual, in its 
fifth edition (BPM5) has helped harmonize some of the related norms since 1996.  Prior to 
this harmonisation, there were different conventions on where this data were recorded, with 
some countries recording this data only in the capital account of the BoP.  The BPM5 also 
provided a finer classification of trade in services in which IP transactions fall. Following 
publication of BPM5, the United Nations Interagency Task Force on Statistics of International 
Trade in Services recommended an extended breakdown of charges for the use of IP 
through the Manual on Statistics of International Trade in Services (MSITS) – see also Box 
1.11 in WIPO (2013) for more detail.20  
 
Third, in the sixth edition of the IMF’s Balance of Payments and International Investments 
Position Manual (BPM6), the item “Charges for the use of IP not included elsewhere” was 
introduced – replacing the notion of “RLF payments and receipts.”  BPM6 has clearer 
definitions and the possibility to break out different IP-related transactions such as the 
licensing of software, franchising or the purchase of patented technology.  See table 4.21  
These data include more than just patents and technology-related payments.  Rather, as 
evidenced by the RLF data, international trademark licensing and franchising, the purchase 
and sale of software; entertainment, literary and artistic originals such as musical and film 
recordings; and industrial processes and designs (including trade secrets), are included. 
 
  

                                                
19 Each of the five categories of IPP can be broken down into the following IPP types:  (i) The original IPP - 
whether produced on own account or sold (customized), (ii) Licences to reproduce the IPP, and (iii) Copies of the 
original which owners may use for more than a year. 
20 These data are part of international trade in commercial services statistics, and usually derived from enterprise-
based surveys in accordance with MSITS and the Extended Balance of Payments Services  (EBOPS) 
classification.  Following these recommendations, RLF, or the new charges for the use of IP should include 
license fees paid for the use of produced originals or outcomes of R&D and trademarks and franchises.  Also, the 
methodology makes a difference between temporary right to use, outright sales, and full transfers of IP rights.  
Similarly, in previous recommendations, a sale of the IP asset was supposed to be under the capital account, i.e. 
as non-produced non-financial assets.  In the new recommendations, the sale of other IP-based products should 
be included under the appropriate service that produces them, i.e. software originals should be shown separately 
under computer services; audio-visual (films, music) originals should be shown under audio-visual services.  The 
only exception here is trademarks; their sale is not currently considered on a par with the sale of other IP rights, 
which are treated as produced assets.  The sale of trademarks, therefore, is still treated under the capital account 
as a non-produced non-financial asset. 
21 BPM6, table 10.4, “Treatment of Intellectual Properties,” p. 176. 
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Table 4:  Switchover from BPM5 to BPM6 

 
Source:  UN et al (2011). 
 
The BPM6 change also separates stock/asset from flow/income concepts.  The sales of the 
outcomes of R&D (patents and copyrights) are classified for SNA purposes as “Research 
and development services.”  Transactions in the rights to use, distribute or reproduce 
outcomes of R&D (royalties and licenses) are classified as “Charge for the use of IP.”  Some 
countries have not yet adopted and implemented this change in the BPM6.  Under the old 
standard, “intangible assets” were classified under the capital account, but now as outright 
sales and purchases are treated as trade in R&D services, which enables the recommended 
measurement of R&D as domestic investment.22  
 
Also, under the old standards, the item “intangible assets” (which was classed under the 
capital account) included – with no possibility of distinction between the items – both sales of 
patents and licences and other transactions (whose amounts were increasing over time) that 
were not strictly classifiable.  In the new BPM6, sales of patents and licences deriving from 
R&D are kept distinct from other trade in “intangible assets” and are no longer entered in the 
capital account but under services, in the item “Research and development services”. 
 
 

2.1.2 OECD’s technology balance of payments  
The OECD’s Technology Balance of Payments (TBP) follows the same methods as for the 
IMF BoP manuals; while often more recent and offering a wider range of details on the type 
of international technology and know-how transfers, it is mostly available only for OECD 
economies, and with varying degrees of granularity.23  
 
Main trends 
 
In terms of receipts the US, Ireland and Germany rank first (Figure 4).  In terms of relative 
importance, the main technology exporters as a percent of gross domestic product (GDP) 
are small economies such as Ireland, Luxembourg, the Netherlands, Sweden, and 
Switzerland.  
 
The magnitude of Ireland's surplus in technology receipts stands out. In the case of Ireland, it 
is known that the strong presence of foreign affiliates (particularly US and UK firms in the 
area of IT) and related intra-firm transactions play a role, potentially also affected by transfer 
pricing.  In response to increasing efforts to reduce tax avoidance, some MNEs have chosen 
to relocate their intangible assets to countries with both favourable taxes for IP and actual 
R&D activity. Interestingly, during patent on-shoring, payments for IP (imports) increase 
significantly, whereas later royalty receipts ensue (IMF, 2016). 
  

                                                
22 Fetzer, James J. et al, “BEA’s Initiative to Expand and Reconcile Trade in Services Statistics: New Detail for 
Improved Analysis,” mimeo, April 11, 2017   https://www.gtap.agecon.purdue.edu/resources/download/8436.pdf 
23 OECD (1990). 
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Figure 4:  Technology balance of payments, 2015 
 
Receipts (current prices, USD millions) 
 

Receipts as a share of GDP (current PPP$) 

  
Payments (current prices, USD millions) 
 

Payments as a share of GDP (current PPP$ 

  
Source:  Authors based on OECD TBP Database, March 2017 
 
Specifically the OECD data capture the money paid or received for the purchase and use of 
patents, licences, know-how, trademarks, patterns, designs, technical services (including 
technical assistance) and for industrial research and development (R&D) carried out abroad. 
Four main categories apply in the OECD data: transfer of techniques (through patents and 
licences, disclosure of know-how); transfer (sale, licensing, franchising) of designs, 
trademarks and patterns;  services with a technical content, including technical and 
engineering studies; as well as technical assistance; and industrial R&D.  
 
Based on OECD data, manufacturing accounts for a large percentage of RLF payments in 
the high-income countries with available data.24  The manufacturing sectors that dominate 
technology trade vary from country to country, although technology trade in chemical 
products, computer and office machinery and nonelectrical machinery appears to be fairly 
globalized.  
 
The OECD data also shows that the preferred form of disembodied technology trade also 
differs across countries.25 
 
  

                                                
24 Athreye et al (2011). 
25 Idem. 
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2.1.3 National enterprise-surveys:  Example of US BEA data 

The US Bureau of Economic Analysis (BEA) also follows the IMF guidelines but it is more 
detailed in its reporting structure. Importantly, its data is unique as it breaks out intra-
company IP receipts and payments.26  Surveys of MNEs help identify these intra-firm 
transactions.27 
 
Main trends 
 
The US receipts for IP have grown consistently over the last years and more recent quarters 
(see Figure 5), standing at about 5-6 percent of the total trade in services.  Industrial 
processes, audio-visual services and computer software account for the vast majority of 
receipts.  
 
Figure 5:  Charges for US receipts relating to IP, in USD million and in percent of 
services exports 
 

 
Source:  U.S. BEA 
 
Importantly for this study, the data for the US shows that the majority of IP payments and 
thus imports– slightly more than 70% of all recorded payments in 2015 - consist of intra-firm 
payments, down from 75 % in 2000.  In terms of IP receipts, and thus exports, this is about 
62% in 2015, about stable as compared to 2000.   
 
The percentage of affiliated trade in IP (imports) is highest for software and trademarks 
(81%), followed by industrial processes (77%), audio-visual products about 43%, and no data 
for franchising (Figure 6).  The percentage of affiliated trade in IP (imports) is highest for 
industrial processes and trademarks at 72%, franchise fees at 71%, followed by software 
with 56%, Audio-visual and related products at about 45% (with books and movies at about 
45% whereas the levels are much more modest in Broadcasting and recording of live events, 
with a mere 12% (latest available). 
  

                                                
26 In 2010, the BEA redesigned its surveys of trade in services to collection transactions between affiliate and 
non-affiliated companies to have the same level of detail.   
27 Lanz et al (2011).  
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Figure 6:  Exports of IP, in USD million and in percent  
 

 
 

Source:  U.S. BEA 
 
Only a few countries report this data separately, possibly Canada, Finland, Israel, Italy, 
Japan, Netherlands, Poland, Sweden, and the United States.  As discussed, this point 
matters greatly for the later discussion of possible distortions.  
 
For countries where detailed data is available, it is known that IP-related payments mostly 
consist of intra-firm payments, i.e., payments between subsidiaries and company 
headquarters.  Given the fungible and mobile nature of IP assets between a company’s 
headquarters and various subsidiaries, related party transaction data can thus be affected by 
tax-induced transfer pricing problems and related considerations of where research leading 
to IP is effectively performed, and where the IP is finally located/registered. 
 
 

2.1.4 National registration:  Brazilian technology contract database 
Brazil’s statistics on disembodied technology come from its Central Bank and the National 
Industrial Property Institute (INPI).  Following national regulations, and as described in detail 
in Box 1.12 of the WIPO (2013) and in Lutz et al (2013), INPI registers contracts related to 
the transfer of technologies.  By law, companies are obliged to register technology or 
franchise contracts, in order to enable the Central Bank to process and facilitate outward 
payments of royalties and license fees.  In Brazil, such registration also allows income tax 
deduction of these expenses. The contracts under consideration involve the licensing of 
industrial property rights, such as trademarks, patents, utility models, industrial designs and 
integrated circuits.  They also include contracts on knowledge transfer not involving IP rights, 
such as know-how agreements and technical assistance services and franchise contracts. 
 
According to these data, approximately 1,000 technology contracts between a foreign 
licensor and a national licensee are registered per year.  The vast majority of these contracts 
relate to technical assistance services (76 percent), which are followed by know-how 
agreements (10 percent), trademark licenses (7 percent) and franchise contracts (3 percent).  
 
Given that only the number of deals is recorded, but not the value of the deals, these 
proportions do not necessarily reflect the actual amounts involved in the remittances.  As 
noted in FAPESP (2010), it is also known that firms could attempt to use their trade accounts 
to transfer payments pent up by INPI’s and the Central Bank’s coordinated controls, via 
under invoicing of exports or over invoicing of imports. 
 
Few (or no) countries outside Brazil maintain such a database, which is publicly accessible. 
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2.2 Tax data  

 
Another government source of royalty data are from corporate tax returns.  Corporate tax 
data are not as comprehensive as data from administrative surveys, since some royalties will 
be received or paid by non-corporations.  However, given the likely concentration of cross-
border IP royalties in large multinational corporations, tax data can provide an important 
complement to the Balance of Payment data as well as potentially provide additional 
information. 
 
A number of countries publish aggregate corporate income tax statistics, which in some 
cases include information about royalties.  For instance, the U.S. Internal Revenue Service 
(IRS) Statistics of Income publishes annual corporate tax statistics, which include royalties 
received by industry.  The royalties are not separated between IP and other sources of 
royalties.  The aggregate tabulations do not separately breakout royalties paid.  The IRS 
publishes bi-annually information from US MNEs’ foreign tax credit calculations, which 
includes combined information on rents, royalties and license fees.  Biannual data on foreign-
owned domestic US corporations includes information on both receipts and payments of 
royalties, cost-sharing transactions, and sales, leases, and licenses of intangible property 
rights.  Similar data for foreign affiliates of US MNEs is not published.  Based on analysis of 
available data for the G20/OECD BEPS project, the US published the most detailed 
information about MNEs and their cross-border tax statistics. 
 
When the BEPS Project considered improving transfer-pricing documentation to be included 
in Country-by-Country reports (CbCR) to tax administrations, the initial draft template 
included royalties paid to and received from constituent entities.28  Given feedback from the 
business community, that data was dropped from the final data included in the CbCR.  
Although much of the focus has been on the CbCR template, the increased transfer pricing 
documentation includes a local file MNEs must provide to tax administrations which will 
include more detailed information relating to specific intercompany transactions.  The amount 
of intra-group payments and receipts for different types of transactions, including payments 
and receipts for royalties, interest, products and services needs to be reported.29  
Unfortunately, the local file will not be provided in a standardized format and consistent 
definitions so will not be readily analyzed particularly for aggregated tabulations.  Such data 
might be analyzed through the use of statistical sampling to reduce processing costs. 
 
Some countries already collect information on cross-border related party transactions.  The 
Australian Taxation Office requires certain taxpayers to complete an annual international 
dealings schedule, which contains information on international related party transactions, 
which can include dealings in intangible assets.  Although tax administrations have detailed 
information about taxpayers’ positions, unless the information is able to be compiled and 
aggregated, such as the US corporate tax return information or with the CbCR template, the 
data will be unlikely available for economic and statistical analysis.   
 
Another potential source is public companies’ financial statements.  Most companies do not 
report royalty income and payment streams separately (for exceptions see table 1.6 in 
WIPO, 2011a).  A look at Apple Corporation’s 2014 annual report shows that the term 
“royalties” was mentioned one time and “licenses” nine times; yet no financials are provided. 
 
The reality is thus the following:  While we know from many studies that profit shifting is 
significant in non-US countries, the US appears to be one of the very few countries which 
actually has tax data in place to analyze such tax-related actions in detail.  As with the BEA 
data, the US tax data in this area is likely the best possible; many countries do not release 
aggregate corporate tax statistics, and even fewer show breakouts for MNEs.  
 
The potential for more detailed tax information on cross-border IP flow exists, but it is not 
being realized in many countries, and is unlikely to be an achievable result in the near future. 

                                                
28 http://www.oecd.org/ctp/transfer-pricing/discussion-draft-transfer-pricing-documentation.pdf.  
29 OECD (2015k). 

http://www.oecd.org/ctp/transfer-pricing/discussion-draft-transfer-pricing-documentation.pdf
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Ke y d i s t o r t i ons  
 
With the increasing importance of IP to global economic growth and development, the 
statistical measures of cross-border IP flows is more important than ever.  Policymakers 
need the best measures of national economic activity (GDP), trade (exports and imports), 
and productivity.   
 
Particularly as they relate to nations’ development and commercialization of IP, the statistical 
measures are unfortunately distorted by a number of factors.30  In many cases, measures of 
cross-border IP flows are understated, appearing smaller than they actually are.  In other 
cases, the IP flows are overstated in some countries while understated in others.  This 
section identifies some of the key distortions, which merit further attention in the development 
of improved national statistics.   
 
 

3.1  Incomplete reporting 
 
Global flows of IP, measured in the Balance of Payments as charges for the use of 
intellectual property (CUIP), not included elsewhere, total US$319 billion receipts and 
US$359 billion payments in 2015 (see table 3).  The USD 40 billion discrepancy between 
total receipts and payments indicates a statistical problem.  Many countries do not report 
CUIP receipts and/or payments, thus contributing to an undercount.  Countries, such as the 
Bahamas, Bermuda and the Cayman Islands, which are home to many MNE affiliates with IP 
holding structures, have not reported royalty receipts.   
 
Some of the other under-reporting distortions include:  
 
- Incomplete surveying:  Frequently, only firms with R&D activities are surveyed for their 

royalty receipts and payments, whereas other companies might also license in 
technology, hence leading to an underestimation (OECD, 2005).31  

- Difficulty of separating disembodied from embodied technology flows:  As described in 
OECD (2005), intangible IP flows often take place in conjunction or in addition with high-
technology exports or imports or direct investments.  While they ought to be reported as 
technology payments or receipts, in principal, in reality they are often difficult to identify 
separately from a firm’s other transactions. 

- Payment for intangibles via channels other than technology payments:  If payment is 
made through channels other than technology payments, e.g. payments in the form of 
profits, dividends or overcharging for capital goods, then the payments for intangibles are 
not recorded appropriately (OECD, 2005). 

- Disaggregation:  International transfer of IP ‘bundles” which generate know economic 
value can often be assessed as individual rights which on their own have lesser total 
value.  The individual rights can be reassembled at their destination. 

- Tacit and non-pecuniary IP flows, and, of course, straight-out infringements of IP rights of 
third parties, which are unauthorized, result in under counting of cross-border IP flows.  

                                                
30 Some of the most important distortions were initially reported in Madeuf (1984) and OECD (1995). 
31 In some countries, surveys concerning the TBP are combined with R&D surveys (same sample).  So the 
collected data could be underestimated, especially as far as payments are concerned, since firms without any 
R&D of their own which import technology from abroad are not taken into account. 
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3.2  Non-valuation measurement issues 

 
Individual countries’ national statistics could reflect IP activity that could exaggerate the 
amount of real economic activity occurring in some countries, while understating it in other 
countries.  Three types of issues are described below.  
 
First, Special Purpose Entities (SPE) that are often used for IP or financial holding 
companies can increase measured inflows and outflows, as a result of serving as an 
intermediary or flow-through.32  In the case of IP holding companies, total imports and 
exports of IP could be large relative to little or no economic activity in the country.  Efforts to 
measure the net as well as gross flows are underway in the case of SPEs.   
 
Second, characterization of cross-border IP flows can affect measured CUIP.  While imports 
and exports of CUIP should net, if there is transformation in the character of the payments, 
such as from royalties to dividends, on one side of the transaction, then the relative IP 
position of countries would be distorted.  This is likely to happen in the case of SPEs.  Many 
countries have “territorial” tax systems where dividends from affiliates in other countries are 
not taxed, while royalty payments are taxed.  In some countries withholding tax rates are 
different for dividend and royalty payments.  These tax differences can result in tax planning 
that affect the classification of payments as royalties.33 
 
Third, profits from IP associated with contract manufacturing undertaken in other countries 
can increase the exports from the country of the contractor.  An increase in the number of US 
MNEs moving their headquarters and IP to Ireland resulted in a significant increase in 
measured Irish GDP since the value added from the IP is treated as from Ireland while most 
of the economic activity was done through contract manufacturing outside of Ireland.34  The 
origin and source of profits and ease with which firms can relocate these according to their 
organizational capability – e.g. how they manage their global supply chains and the market 
structure – matters greatly in this respect. 
 
Fourth, combining the provision of services (annual flows) with the acquisition of capital 
investments (stocks) can provide a misleading picture of a country’s IP capabilities.  Annual 
flows result from the accumulation of investment capital, which is different than increments of 
the outstanding stock of IP capital.  As a result of the BEPS Project, some companies are 
moving their IP from tax havens to countries such as Ireland where actual research and 
development is occurring.  As in the case of Ireland (IMF, 2016), the strategic transfer of IP 
portfolios from headquarters and between subsidiaries can show as large IP-related 
payments/imports from the recipient country.  Acquisitions of IP by an Irish subsidiary from a 
tax haven subsidiary, setting transfer mispricing aside, increases CUIP payments from 
Ireland.  The inflow of purchased IP capital into Ireland explains part of the large net deficit in 
CUIP in Ireland, as shown in table 3.35  The U.S. has not yet implemented the BPM6 
changes separating transactions in the sale versus the rights to use or distribute the 
outcomes of R&D, so CUIP receipts and payments commingle stocks and flows.36 
 
Distinguishing between types of IP flows (capital vs. provision of services, intra-firm vs. extra-
firm trade) would provide additional insights in the IP capabilities of countries.  Most countries 
do not report the same level of disaggregation in the BoP data, neither the forms of IP flows, 
nor the form of intra-firm versus extra-firm trade.  The four categories of transactions involved 
in technology transfers are not defined in the same way in all countries.   
  

                                                
32 Rassier (2015). 
33 Another important issue of characterization is what is measured in CUIP not included elsewhere.  Significant IP 
is allocated to other categories of trade in services, such as R&D services. 
34 Irish Central Statistical Office (2017). 
35 CUIP is affected by purchases/sales of IP between related affiliates.  Relocations of entire balance sheets 
including intellectual property are added to a country’s balance sheet, without affecting imports and investment 
metrics.  Ibid. 
36 Fetzer et al (2017). 
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Unfortunately, the level of detail that is, at present, typically collected on international 
transactions in IPPs is less than ideal for the purposes described in the relevant manuals 
(UN ECE, 2015; OECD, 2010).  If properly implemented by countries, the new MSITS 
(2010), and corresponding EBOPS, will improve the situation. 
 
 

3.3  Valuation and other tax issues 
 
One of the important IP measurement issues results from multinational enterprises’ tax 
planning and organizational structures.  IP often plays a critical role in this planning.  
Favourable government policies, including lower tax rates for certain tax IP income, so-called 
“patent boxes”, increase the likelihood of tax-induced investment and potential profit shifting.  
 
The amount and valuation of cross-border IP flows is affected by countries’ tax rules.  
Illegally evading taxes often results in undercounting of the related economic activity.  
Differential tax treatment of royalties and dividend payments may result in changing the 
character of payments to reduce taxes.  More important are the distortions from the 
mispricing of transactions between related parties to reduce a MNE’s global tax liability.   
 
Due to reliance on contractual and legal concepts rather than economic substance, many 
MNEs were able to legally use transfer prices to shift profits from entities in high-tax-rate 
countries to related entities in low-tax-rate countries.  The total pre-tax profit of the 
consolidated entity was the same, but its global tax liability was reduced.  The corporate 
profits of low-tax-rate countries were increased while the corporate profits of high-tax-rate 
countries were reduced.  Similarly export prices were increased and import prices were 
reduced for low-tax-rate countries, and vice versa for high-tax-rate countries.  Likewise, GDP 
was artificially higher, relative to the actual economic activity, in low-tax-rate countries while 
GDP was artificially reduced in high-tax-rate countries. 
 
These tax distortions in both valuation and quantity are described more fully in the next two 
sections, and summarized in Box 2. 
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Ta x  e f f e c t s  on  c r os s - b or de r  I P  m e a s ur e s  
 
National statistics on cross-border IP measures are affected by countries’ tax policies.  Lower 
effective tax rates on IP investments can attract additional real investment in research and 
development.  Low tax rates can encourage more registrations of patents in countries.  Low 
marginal tax rates can encourage multinational enterprises to shift taxable income and 
reported financial profit from higher-tax-rate countries to lower-tax-rate countries.  These tax 
effects, particularly base erosion and profit shifting effects, can distort the measurement of 
cross-border intellectual property receipts, payments and assets.   
 
 

4.1 Tax policies affecting real IP activity and IP-related measurement 
 
Many countries’ tax policies have provisions to encourage research and development and 
the commercialization of intellectual property.37  National tax policies include tax credits for 
expenditures on R&D, immediate tax deductions for the full cost (and in some cases a 
multiple of costs) of R&D investments, and increasingly lower tax rates on income earned 
from IP and certain other investments (so-called “patent boxes”).  These tax policies increase 
the after-tax profitability of R&D investments in a country, thus encouraging more investment 
by domestic companies and more foreign direct investment by MNEs.  These types of tax 
policies also encourage increased patent registrations, which are often a proxy measure for 
IP development.  
 
National accounts measure the real economic activity in countries, and thus are designed to 
measure the real economic activity of cross-border IP flows and assets and their value.  As 
noted above, receipts and payments of “charges for the use of IP not included elsewhere 
(n.i.e.)” include a significant amount of cross-border IP activity, although other cross-border 
IP activity is included in specific services, such as computer software.  The sale of IP assets 
is now treated as Research and development services in the national income accounts of 
countries that have implemented that part of BPM6.  Also, IP can be embedded in goods, 
and thus not separately measured as a service.   
 
Tax policies can affect the measurement of cross-border IP activity in two ways, as shown in 
Figure 7.  First, tax policies may affect the volume of IP activity that is included in the national 
accounts.  Countries’ tax policies and the interaction of those policies may encourage some 
IP activity to be structured in such a way that the activity is not included in national statistics, 
or included on a gross rather than net basis.  For instance, MNEs use of SPEs, such as 
royalty and licensing companies, may facilitate tax minimization and distort the measurement 
of imports and exports relative to real economic activity.  Tax planning to minimize being 
subject to income or withholding taxes in particular jurisdictions can affect the quantity of 
measured IP activity in a country.  
 
Figure 7:  Tax Effects and IP 
 

 
 
                                                
37 OECD/STI (2016) 
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Second, tax planning results in cross-border activity being inappropriately valued to minimize 
MNEs’ overall tax liability.  Related party transactions are to be valued at market prices for 
both national statistics and tax accounting, but since the price of transactions between 
related parties under common control are not arms’-length, the “transfer prices” must be 
imputed or estimated.  Given significant differences in marginal tax rates between countries, 
MNEs can minimize their total tax liability if net reported income is shifted from high tax rate 
countries to low tax rate countries by transfer mis-pricing between cross-border affiliated 
companies.  Aligning transfer-pricing outcomes with the location of actual value creation is 
very complex with the potential for manipulation as well as conceptual and measurement 
disagreements between MNEs and tax administrations, and between tax administrations in 
different countries.  Fortunately, some progress is made as part of the G20/OECD Base 
Erosion and Profit Shifting (BEPS) initiative to better align the location of reported income 
and the location of actual value creation, as described in more detail below. 
 
 

4.2 General tax factors that distort the measurement of cross-border IP activity 
 
This section describes tax factors that can distort the measurement of cross-border IP 
activity.  Before describing specific tax factors, it may be helpful to describe at a high-level 
the relationship between national statistics, financial accounting statistics and tax statistics.   
 
National statistics for cross-border IP flows are generally derived from surveys of businesses 
and other administrative records.  The value of IP flows and assets are based on the 
reported values by the businesses.  The BoP statistics manual generally discourages 
imputations or deviations from the reported values, but notes that in the case of MNEs 
creating “notional units” and assigning values may be necessary to measure economic 
activity for national accounts.  Thus, although national statistics are generally based on the 
reported financial values for businesses, measurement of cross-border activity by MNEs may 
be a necessary deviation, although raising concerns about accuracy and consistency across 
countries.38  Few, if any, national statistical offices make such imputations for MNE transfer 
mispricing.  
 
Corporate taxable income measures generally start from companies’ financial statements, 
based on national generally accepted accounting principles (GAAP), although there can be 
significant “book-tax” differences for certain items, such as accelerated tax depreciation and 
the tax treatment of stock options.39  In the case of cross-border flows, both financial 
accounting and tax accounting look to an arms’-length standard for measuring prices 
between related companies under common control.40  Intercompany pricing within a group is 
eliminated as part of a consolidated group financial statement, but is necessary for 
unconsolidated company financial statements, which are often necessary for national 
regulatory and tax purposes.  The arms’-length standard requires companies to value a 
related party transaction similar to the value of a comparable transaction with an unrelated 
third-party company.   
 
The value assigned to cross-border transactions of related parties is referred to as a “transfer 
price”; it is not an observed market price, but rather has to be determined based on 
comparable transactions or based on a valuation methodology.  The cross-border transfer 
price between related parties can have significant tax consequences, if the two jurisdictions’ 
marginal tax rates differ.  These tax differences can often be much greater than non-tax 
operational issues affecting the transfer pricing between related entities.  Thus, transfer 
prices determined for tax purposes are generally used for financial statements.41  If tax 
transfer prices are not used for financial statements, then there would be a strong 
presumption that the tax transfer price was inappropriate. Therefore, tax transfer pricing is 

                                                
38 United Nations Economic Commission for Europe (UNECE), 2015. 
39 Spengel et al (2012), Hanlon et al (2010). 
40 Halligan (2015).  
41 Klassen et al (2017) find 16% of a small sample of US MNEs “decouple” their tax transfer prices from internal 
prices used to assess financial performance.  Decoupling is highly predictive of MNEs that choose to minimize 
cash taxes paid in their transfer pricing strategies rather than avoiding disputes with tax administrations. 
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likely to be included in macroeconomic statistics.  In the case of the sale of goods between 
related parties, customs valuations are used which also rely on transfer pricing.  Although 
customs valuations are typically based on market values, customs valuations can differ from 
income tax transfer prices.42 
 
Tax structuring of business operations and legal entities often affect MNEs’ financial 
accounts.  If a MNE does not have a sufficient tax presence in a country (i.e. “permanent 
establishment”), then the MNE is unlikely to have a pro forma financial statement for a 
hypothetical entity operating in the country.  If a MNE sets up a SPE that is often a tax 
intermediary in a country, there may be significant financial activity without economic activity.   
 
In the national accounting of cross-border activity, the difference between economic 
ownership and legal ownership has become more important.  Economic ownership better 
measures the economic activity of MNEs in different countries.  In the past, many MNEs 
used legal contractual language for ownership for international transfer pricing purposes. 
After the G20/OECD BEPS Project, economic substance is now more important rather than 
legal contracts.  Legal contracts may be a useful starting point in an analysis of income 
allocation, but the underlying economic contributions of assets, functions and risks are the 
determinants of where income is created, and for appropriate transfer pricing.  Contractually 
assuming a risk is not sufficient if the enterprise does not exercise control over that risk nor 
has the financial capacity to assume the risk.  Similarly, actual control of performance of 
outsourced functions, such as the development, enhancement, maintenance, protection and 
exploitation of the intangible, is necessary.43 
 
Income for tax purposes has generally been assigned to countries based on the source of 
the income, where the value is created and the production occurs.  However, some 
economists have argued that income should be taxed where the consumer is located since it 
is less likely to be manipulated or to cause economic distortions in the location of production.   
Proposals for a destination-based cash-flow tax, formulary apportionment based on sales, or 
assignment of business income to the residence of the owners have been suggested as 
replacements for the current corporate income taxes.44  These proposals would often 
eliminate the need for transfer pricing for tax purposes within MNEs, but could make 
measurement of MNEs’ activity in countries more difficult, requiring separate national 
account notional units and imputations of income, which currently are needed for tax liability 
determinations. 
 
 

4.3 Specific tax factors affecting IP measurement 
 
Several specific tax factors can distort national statistics from IP.  The most well-known, and 
possibly the most important, factor is transfer mis-pricing.  Transfer mis-pricing is where non-
arms’-length valuations are used for related party transactions.  This can distort national 
statistics toward higher valuations in low tax rate countries and lower valuations in high tax 
rate countries.   
 
Several other potential distortions can result from the quantity of activity being mismeasured, 
even if the prices used are market prices.  Structuring of business operations, entities and 
transactions may result in less measured economic activities in certain countries.  In some 
cases, the structuring may facilitate transfer mis-pricing, but may result from tax minimizing 
strategies to avoid income tax in a jurisdiction, minimize withholding taxes, or simply take 
advantage of lower tax rates.  There has been less focus on the extent of mismeasurement 
due to quantity issues.45 
  

                                                
42 Blouin et al (2016). 
43 OECD, BEPS Actions 8-10: 2015 Final Reports, p. 63-4. 
44 Auerbach et al (2016), Viard et al (2015), Avi-Yonah et al (2013). 
45 Rassier et al (2015).  
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4.3.1 Non-arms’ length pricing between related companies   

 
As noted earlier, transfer prices between related entities in a MNE under common control are 
necessary to measure the amount of economic activity in a country as well as the income 
from that economic activity in a country.  National income statistics generally rely on self-
reported financial accounts, which are in most instances based on transfer prices determined 
for tax purposes.  Although financial accounts for unconsolidated entities of a MNE require 
transfer prices, it is unlikely that the transfer prices for financial accounts would differ 
significantly from those used for tax or customs purposes.  If companies use two different 
transfer prices, they would likely be subject to greater scrutiny by the tax authorities.  
 
Countries use the arms’ length principle as the basis for their transfer pricing rules.  The 
arms’ length principle is incorporated in bi-lateral and multilateral treaties and is part of the 
OECD and UN Model Tax Conventions.  Most countries follow the interpretation published in 
the OECD’s Transfer Pricing Guidelines for Multinational Enterprises and Tax 
Administrations.  A report was first published in 1979, revised and published as Guidelines in 
1995, and updated in 2010.  The BEPS Project amended the guidelines for countries that 
formally subscribe to the guidelines based on an agreement of the 44 countries participating 
in the project and representing 90 percent of the world’s economies.46 
 
The arms’-length principle requires that transactions between related entities be priced as if 
the entities were independent, operating at arms’ length and engaging in comparable 
transactions under similar conditions and economic circumstances.  Where the chosen 
transactions with third-party information (“comparables”) are not sufficiently similar, 
adjustments are appropriate for tax purposes.  The arms’ length principle, while less than 
perfect in practice, has been a practical approach for both tax administrations and taxpayers 
to measure taxable income and minimize double taxation.  However, the application of the 
existing guidance with its prior perceived emphasis on contractual allocations of functions, 
assets and risks, has been subject to manipulation to lower MNEs’ tax liabilities.  Application 
of the guidance based on contractual terms was leading to outcomes not corresponding to 
the value created through the economic activity of the various entities of a MNE group.  
 
Figure 8:  Example of IP development and use with tax intermediary 
 

 
Figure 8 shows how the insertion of a related entity in a low-tax-rate country with minimal 
functions and tax transfer pricing based on legal ownership could shift profits from both the 
source jurisdiction of the IP and the use jurisdiction of the IP in higher tax rate countries. If 
the purchase price or royalties for the IP are understated, then profit can be shifted from 
Company A to related Company B in the low-tax-rate country.  If the transfer pricing for the 
use of the IP is overstated, then profit can be shifted from Company C to related Company B 
in the low-tax-rate country.47   

                                                
46 OECD BEPS Action 8-10 report (2015), OECD BEPS Explanatory Statement (2015). 
47 This is the type of situation cited in the European Commission’s State Aid investigation of Ireland and Apple 
Corporation.  At http://europa.eu/rapid/press-release_IP-16-2923_en.htm.  

http://europa.eu/rapid/press-release_IP-16-2923_en.htm
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Some additional illustrations of MNE tax structuring involving IP to potentially lower total 
taxes are shown in Annex 1, based on European Commission State Aid investigations.  It is 
important to note that while the three examples are based on U.S. MNE’s, the EC is 
investigating a number of non-US MNEs.  In addition, empirical studies described in Section 
5 find significant profit shifting using IP and other techniques by non-US MNEs and affecting 
all countries, including low-income countries. 
 
The focus of the revised OECD transfer pricing guidance specifically addresses transactions 
involving intangible assets including IP, the appropriate allocation of risk, and the appropriate 
levels of returns to funding intangible developments.  The future rules will better align the 
location of taxable profits with the location of economic activities that generate them, but will 
depend on their implementation by national governments, the effect on multinational 
operations, and the procedures to resolve transfer-pricing disputes between taxpayers and 
governments.   
 
Thus, the distortions in the national accounts from transfer mis-pricing should be reduced in 
the future, but the extent of the reduction will be dependent upon specific outcomes and 
unintended consequences.  Meanwhile, transfer mis-pricing distorted national accounts in 
the past, and most likely to varying degrees by country and across time.   
 
One example of transfer mis-pricing is the case of so-called “cash boxes,“ as illustrated in 
box 3.  This is where a capital-rich MNE group member gets assigned a return for funding 
the economic activity undertaken by another group member.  Thus, extremely large profits 
have been assigned to subsidiaries with a minimal number of employees with minimal skills 
because contractually they earned a high return for owning the IP and funding the R&D 
activity of another related entity.  In the case of “cash-box” entities, the parents often made 
equity contributions that were used to fund the R&D; in some cases, the subsidiary funding 
was for R&D performed by the parent.  Reliance on legal constructs rather than the 
economic substance of assets, functions and risk, and the application of inappropriate 
methodologies, can result in significant misalignment of profits and mismeasurement of 
where the value is created, as shown in the example below.  
 
Similar to the cash-box example, some MNEs have selected comparables for various 
functions of their related entities, leaving a large residual for the legal owner of the intangible, 
even if the legal owner provided little contribution to the economic activity.  Such an 
approach is not allowed under the revised OECD transfer pricing guidelines. 
 
Intangibles often involve cost contribution arrangements (CCAs) between related parties that 
share the contributions and risks of joint development, production or obtaining of intangibles.  
If the contributions to and benefits of the CCA are not valued appropriately, profits can be 
shifted away from the location where the value was created and actual economic activities 
performed.  The contractual terms of a CCA do not necessarily reflect economic reality.  For 
example, contributions to a CCA should not be measured at cost if it is an unreasonable 
basis for determining the relative contributions of the participants.  An inappropriately low 
basis reduces the earnings of the contributor of existing intangibles, typically an entity in a 
high-tax-rate jurisdiction, leading to a non-arms’ length result.   
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Box 3:  Cash-box” transfer mis-pricing example 
 
A multinational group decides to develop an intangible anticipated to be highly profitable 
based on Subsidiary B’s existing intangibles, its experienced R&D staff and its track record.  
Under the development agreement, Subsidiary A funds development costs of $100 million 
annually for the first five years and becomes the legal owner of the intangible, while 
Subsidiary B performs and controls all activities related to the development, enhancement, 
maintenance, protection and exploitation of the intangible.  The intangible is anticipated to 
earn $550 million in profit for the next ten years (years 6 to 15).  Subsidiary B licenses the 
intangible from Subsidiary A and makes contingents payments annually to Subsidiary A for 
the right to use the intangible, based on returns of purportedly comparable licenses, leaving 
Subsidiary B with an anticipated return of $200 million annually from selling products based 
on the intangible.  Thus, under the prior transfer pricing approach, Subsidiary A earned $350 
million annually, while Subsidiary B earned $200 million annually, as shown in table 5. 
 
Table 5 Income allocation involving “cash-box”:  transfer mispricing and appropriate 
arms’ length (ALS) methodology 
 

 
 
Under the new transfer pricing guidance, the assets, risks and functions of Subsidiary A 
would be examined, and due to its role limited to pure funding, its anticipated remuneration 
would only be a risk-adjusted rate of return on its funding commitment.  If based on 
comparables, this risk-adjusted return might realistically be 11 percent, and then Subsidiary 
A’s return would be $110 million annually, while Subsidiary B’s return would be $440 million 
annually. Based on a detailed functional analysis and application of the correct method, the 
returns to Subsidiary A, likely located in a low tax rate country, would be reduced by more 
than two-thirds while the returns of Subsidiary B, likely in a higher tax rate country would be 
more than doubled. 

 
Transfers of intangibles between related parties can shift future income to low tax 
jurisdictions if the transfer price is not set correctly.  In Google’s Double Dutch Irish Sandwich 
transaction48, the R&D was performed in the U.S., and then was transferred to a Bermuda 
subsidiary without triggering much, if any, taxable gain in the U.S. since the valuation of the 
IP was low at an early stage in development.  The subsequent developments proved that the 
IP was highly profitable.  With unique hard-to-value intangibles, information asymmetries 
between taxpayers and tax administrations make it difficult to administer appropriate 
valuations.   With detailed knowledge of an intangible’s development and commercial 
possibilities, taxpayers can better foresee future potential value of the IP exploitation than tax 
administrations at the time of the transfer; yet not incorporate fully their internal forecasts in 
the transfer price.  The revised OECD guidelines provide that ex post results can provide 
presumptive evidence of uncertainties at the time of the transaction, but the question is 
whether the information used ex ante took into account reasonably foreseeable 
developments and events and the reliability of the ex ante information.49  
 
The source of the distortions from transfer mis-pricing is due not to the concept of arms’ 
length pricing, but to its application in practice.  Prior reliance on legal contracts was often 

                                                
48 See description and graphic in the next section. 
49 BEPS Action 8-10 report, p. 109-112. 

       Transfer  Appropriate 
mis-pricing ALS methodology  

Subsidiary A: Low tax rate country,  
cash-box funder     $350   $110 
Subsidiary B: High tax rate country,  
R&D & commercialization     $200   $440 
 
Source: OECD/G20 BEPS Action Report 8-10, Example 6, p. 119-120. 
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not a realistic portrayal of the economic contributions of the related parties to the contract.  
Taxpayers had incentives to use the Transfer Pricing Guidelines in legal, but narrow, ways 
that could shift profits from high tax rate countries to low tax rate countries.   
 
The “facts and circumstances” nature of a detailed functional analysis of individual 
complicated transactions between related parties means that reasonable economists and tax 
professionals can disagree on the underlying assumptions, comparable third-party 
transactions chosen, and/or the valuation methodologies used.  Transfer pricing is cited as 
the most difficult issue for MNE tax departments, as well as tax administrations.50 
 
The amount of transfer mis-pricing distortions depends on a number of factors described in 
Section 5, including tax rate differentials across countries, the transfer pricing laws and 
Guidelines, and governments’ transfer pricing enforcement rules. 
 
 

4.3.2 Tax intermediation of IP services 
IP holding companies are often set up as SPEs for tax and non-tax reasons, which raise the 
possibility of “merchanting of services” within a MNE group.51  Supplementary presentations 
in national accounts showing both gross and net service flows have been proposed in BPM6 
and MSITS 2010.  An example of Ireland’s supplementary report indicates how merchanting 
can affect balance of payments.52   
 
SPEs often are established as part of tax planning strategies designed to reduce corporate 
income tax and withholding taxes.  SPEs can have large financial flows but few employees or 
tangible assets.  Barclays Corporation reported on its initial public EU country-by-country tax 
report that its Luxembourg subsidiary earned EUR 1.4 billion in profits in 2013 with only 14 
employees.  Around the same time, the new chief executive office of the bank reported that it 
would be closing its Structured Capital Markets group, based in Luxembourg that was 
involved in tax minimization strategies.  Two years later, the Luxembourg subsidiary had 
turnover and profit of only one-third its earlier level with three times as many employees.53   
 
An example of some SPEs used in a tax minimization strategy is the well-publicized Double 
Dutch Irish Sandwich used by Google, as illustrated in Figure 9.  An IMF report graphic54 
(below) shows the structuring and flows of the IP developed in the U.S., the sales to 
customers in the UK, and the intermediaries in Ireland and Netherlands to get the income to 
Bermuda at an overall 2.4 percent tax rate.55  The intermediaries in Ireland and the 
Netherlands help avoid withholding taxes on non-portfolio payments between EU countries.  
  

                                                
50 EY (2014). 
51 UNECE (2015). 
52 UNECE (2015), p. 148. 
53 https://www.home.barclays/citizenship/reports-and-publications/country-snapshot.html.  
54 IMF (2013). 
55 https://www.bloomberg.com/news/2010-10-21/google-2-4-rate-shows-how-60-billion-u-s-revenue-lost-to-tax-
loopholes.html/ 

https://www.home.barclays/citizenship/reports-and-publications/country-snapshot.html
https://www.bloomberg.com/news/2010-10-21/google-2-4-rate-shows-how-60-billion-u-s-revenue-lost-to-tax-loopholes.html/
https://www.bloomberg.com/news/2010-10-21/google-2-4-rate-shows-how-60-billion-u-s-revenue-lost-to-tax-loopholes.html/
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Figure 9:  Graphic of structuring of Double Irish Dutch Sandwich 

 
Source:  IMF (2013), “Taxing Times,” Fiscal Monitor, October. 
 
UNCTAD in its World Investment Report 2015 estimates significant profit shifting and 
revenue losses in low-income countries due to offshore investment hubs, many of which are 
done through SPEs.  The analysis finds that the rate of return on FDI is 1-1.5 percentage 
points lower for each 10 percent share of inward investment originating from offshore 
investment hubs and tax havens.  Shifted profits were estimated to be around 50 percent of 
the reported profits of MNEs, and lost revenue to low-income countries was estimated to 
range from USD 66 to 120 billion annually. 
 
 

4.3.3 Economic presence without permanent establishment 
International tax treaties define the terms on which a country can subject a company to its 
corporate income tax.  The concept of permanent establishment (PE), jurisdiction to tax, 
includes not only a substantial physical presence in the country but also situations where a 
non-resident carries on business in the country via a dependent agent.  The 2013 BEPS 
Report stated that “In an era where non-resident taxpayers can derive substantial profits from 
transactions with customers located in another country, questions are raised as to whether 
the current rules ensure a fair allocation of taxing rights on business profits, especially where 
the profits from such transactions go untaxed anywhere.”56 
 
To the extent that national statistics are based on metrics based on self-reported business 
surveys, likely relying on tax records to some extent, weaknesses in the tax PE rules could 
result in distortions to the national statistics.  For example, some MNEs replaced 

                                                
56 BEPS Action Report 7. 
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arrangements under which a local subsidiary traditionally acted as a distributor subject to PE 
with “commissionaire arrangements” not subject to PE.  The interpretation of the PE rules 
resulted in a shift of profits out of the country where the sales take place without a 
substantive change in the functions performed in the country.  In addition, MNEs could 
fragment their operations among multiple group entities to qualify for exceptions to the PE 
status for preparatory and ancillary activities.   
 
Thus, economic activity and the associated business profits in some countries could be 
understated due to the non-identification of MNEs operating in their country.  PE status is a 
significant issue for MNEs not only in terms of income tax liability but also compliance and 
other regulatory measures, so having thresholds for PE status where income tax liability is 
minimal could enhance economic efficiency and tax administration.  Where significant 
economic activity is involved, triggering tax liability could result in more reported economic 
activity in some countries, and less in other countries.  For economic activity without PE, 
national accounts would have to set up notional units and impute income based on some 
formula, per BMSD4.  For economic activity with PE, MNEs would have the equivalent of a 
branch in the country and there would be a tax income statement.  Such an income 
statement would require appropriate transfer prices.  Particularly in the case of digital activity, 
which lends itself to activity without physical presence in the country of the consumers, IP 
likely has a significant involvement in the economic activity.   
 
This section has described three types of distortions of national income accounting related to 
the measurement of IP resulting from MNEs’ tax minimization.  Transfer mis-pricing can 
affect the valuation of IP service flows as a result of inappropriate valuations different from 
arms’ length prices.  The volume of activity in a country can be distorted as a result of 
“merchanting” of services through IP holding companies or non-identification of companies 
doing business in a country because they have avoided tax status.  The next section 
describes empirical studies that provide some quantification along certain dimensions of 
these distortions.   
 
 
Sour c e s ,  m a g n i t u de s  a n d  t r e nd s  i n  t a x  d i s t o r t i ons  o f   
c r os s - bor de r  f l ow s  i n  na t i ona l  s t a t i s t i c s  
 
This section describes a number of empirical studies and quantitative measures of the tax 
distortions of measures of cross-border IP flows in national statistics.  Specific examples of 
individual company’s tax strategies that assign income to countries other than the location of 
the creation of the IP or the use and commercialization of the IP illustrate the issues involved.  
The measurement distortion issues affect both the quantity and the valuation of the IP 
financial flows.  Government hearings on tax avoidance focused the attention of 
policymakers on the separation of where profits were taxed from where the economic 
activities took place and value was created, resulting in the G20/OECD BEPS Project.   
 
Estimates of the aggregate magnitude of the distortions globally and for individual countries, 
however, have only been rough orders of magnitude or ranges given the complexity of the 
transactions involved, the lack of reliable and comprehensive data, and the need to estimate 
the separate effects of profit shifting from the real effects of differences in countries’ tax 
rates.  Empirical work to date has shown that profit shifting of IP flows has been significant 
and increasing during the past two decades.   
 
Understanding the sources of the tax distortions is an initial step, which helps in 
understanding the findings and limitations of the empirical studies that have attempted to 
separate profit shifting from changes in real cross-border economic activity.  Changes in the 
sources of the tax distortions also provide an indication of how the magnitude of the 
distortions has changed over time in the past and the potential changes in the future. 
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5.1 Sources of the tax distortions to cross-border IP flows 
 
Countries set their tax and fiscal policies to benefit their citizens, and thus it is not surprising 
that countries have a heterogeneous mix of tax policies.  Countries have different levels of 
tax and spending ratios as a percent of GDP.  Countries have different mixes of income, 
consumption, payroll and property taxes.  Countries have different statutory tax rates on the 
various tax bases.  Countries also have different tax incentives, and the design of those 
incentives, for economic development, R&D, employment, and other social purposes.   
 
Countries compete for capital investment, employment and revenues of multinational 
enterprises through their tax systems with tax rates, tax bases, tax incentives and tax 
administrative practices.  MNE foreign direct investment in a country is incentivized by lower 
tax burdens as well as by productivity-enhancing government infrastructure and public 
education.  However, attempts to encourage investment, employment and revenue can 
create tax differences between countries that encourage shifting of taxable income with only 
minimal, or possibly no, change in real economic activity.    
 
Since 1998, the OECD has focused on stopping “harmful tax competition”.  The most recent 
efforts have focused on the lack of transparency in connection with government tax rulings 
and preferential tax regimes that risk being used for artificial profit shifting due to a lack of 
substantial economic activity.57  The IMF highlighted tax spillovers where one country’s tax 
policies can reduce the tax collections of other countries and also encourage other countries 
to lower their corporate tax rates.58  The BEPS project focused on the numerous ways in 
which MNEs were legally taking advantage of gaps in the international tax rules to shift 
taxable profits from high-tax-rate countries to low-tax-rate countries to reduce their global tax 
liabilities.   
 
Much of the focus on tax profit shifting has been on corporate tax rates, which have been 
declining in most countries over the past three decades.  Differentials in corporate tax rates 
are a major source of the tax distortions in cross-border IP flows, and have been the most 
measured.  However, tax competition in the design of tax bases has also been occurring.  
Tax competition through favourable tax administrative rulings, which have generally not been 
transparent, has occurred.  Other taxes, including withholding taxes and value-added taxes, 
can affect the flow of cross-border IP. 
 
 

5.1.1 Corporate income tax differentials 
Global foreign direct investment has grown by over 6 times, at an average annual rate of 
7.8%, over the past twenty-five years59 as more economies opened to foreign investment 
and global supply chains became dominant business models.  Corporate income taxes 
matter in MNEs’ decisions whether to invest in a particular country, the amount of that 
investment and the types of investments.   
 
There are a multitude of corporate tax rates cited in news articles, government reports and 
academic studies.  Box 4 describes three corporate tax rates that are most relevant for 
analyzing MNE cross-border tax behaviours.  While other tax rates are important for 
analyzing the effects on real foreign direct investment, statutory marginal tax rates (SMTR) 
are the most relevant tax rates for analyzing profit shifting.   
  

                                                
57 BEPS Action 5 Report (2015). 
58 IMF (2014).  
59 http://data.worldbank.org/indicator/BM.KLT.DINV.CD.WD.  

http://data.worldbank.org/indicator/BM.KLT.DINV.CD.WD
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Box 4:  Which tax rate matters? 
 

A dozen or more different tax rates are used in various analyses and presentations.  The top 
statutory corporate tax rate is often referred to as the “headline” rate.  Financial statements 
present effective tax rates that are the accrued income tax liability as a percentage of pre-tax 
financial profits.  National statistics are used to calculate average tax rates of corporate 
income tax collections as a percentage of national pre-tax corporate profits.  Economists 
calculate a marginal effective tax rate (METR) on hypothetical investments earning zero 
economic profits, incorporating tax depreciation rates and interest deductibility to measure 
tax systems’ effects on the level of domestic investments.  Tax policy economists also 
calculate average effective tax rates (AETR) on hypothetical investments earning economic 
rents or “excess profits”, which can affect MNEs’ choice of location of investments. 
 

DeMooij et al (2008) examine the various measures of corporations’ responsiveness of 
investment to a change in a tax rate, “elasticity,” with a meta-analysis of the many empirical 
academic studies.  They concluded that the appropriate tax rate depends on what is being 
measured, as shown in table 6.  When MNEs are making decisions about in which country to 
invest (a discrete location choice), they look at the expected future total tax burden on their 
expected corporate profits, an AETR.  They find that a synthesis of the empirical studies 
finds that a ten-percentage point reduction in the average effective tax rate, relative to other 
countries’, increases in-bound FDI by 12 percentage points.   
 
Within a given country, the METR on investment matters with respect to the level of domestic 
investment.  They find that a 4-percentage point increase in domestic investment results from 
a ten-percentage point reduction in the METR.   
 
With respect to profit shifting across countries, including IP cross-border flows, the SMTR, 
relative to other countries’, is what matters.  They report that the empirical studies as of 2008 
found that profit shifting increased by 20 percentage points for each 10-percentage point 
reduction in the SMTR.  They did not distinguish between IP and other profit shifting. 
 
Table 6:  Magnitude of the responsiveness to corporate tax rates 
 
Type of activity  Relevant tax rate  Estimated responsiveness 
 
Profit shifting   Statutory marginal tax rate (SMTR)  -2.0 
FDI discrete location   Average effective tax rate (AETR)  -1.2 
Marginal FDI   Marginal effective tax rate (METR)  -0.4 
 
Source:  De Mooij et al (2008). 
 
SMTRs apply to incremental changes in taxable income.  So if a MNE can shift taxable 
income from a country with a 40 percent SMTR to a country with a 15 percent SMTR, the 
amount of tax paid on the shifted income will decline by 25 percentage points, or 63 percent.  
The amount of after-tax profits would increase from 60 percent of pre-tax profits to 85 
percent of pre-tax profits.  Similarly, if a MNE can shift taxable income from the country with 
the 15 percent SMTR to a tax haven with a zero corporate SMTR, the amount of tax paid on 
the shifted income would decline by 15 percentage points, or 100 percent, while the amount 
of after-tax profits would increase 18 percent. 
 
Reductions in SMTRs also reduce the METR, which affects the level of investment in a 
country, and the AETR, which affects the choice of country in which FDI is made.  SMTRs 
affect not only profit shifting but also real investment decisions.  Thus, when analyzing the 
effect of SMTRs on profit shifting, it is necessary for analysts to separate profit shifting from 
changes in real economic activity.  
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With the reduction in the UK and US corporate statutory tax rates in the mid-1980’s, most 
other countries followed by reducing their corporate tax rates, a trend that has continued 
albeit at a slower pace since the financial crisis. 
 
Figure 10 shows the decline in the statutory corporate tax rates of OECD countries from 
1981 to 2016.   Based on the decline in average corporate tax rate rates, one might expect 
that the incentive to shift profits to minimize tax liability would be reduced.  However, profit 
shifting occurs because of differences in the SMTRs between countries, rather than the 
absolute level of the tax rate.  The tax differential between a country and a tax haven with a 
zero corporate statutory marginal tax rate is the country’s own SMTR, but the vast majority of 
cross-border IP flows are between non-tax haven countries.  And MNEs would still find it 
advantageous to shift profits to a tax haven from a country with a 5 or 10 percent SMTR.   
 
Figure 10:  Average Top Statutory Marginal Tax Rate of OECD countries, 1981-2016 
 

 
Source:  Business Roundtable (2015)  
 
While average OECD statutory corporate tax rates have been declining, the tax differentials 
between countries have been widening, as measured by the variation (standard deviation) of 
tax rates.  Although the variation in OECD corporate tax rates did not change much between 
2000 and 2017 on an unweighted basis, a significant increase in the variation has occurred 
when measured on a GDP-weighted, R&D-weighted, services trade weighted and CUIP-
weighted basis, as shown in table 7.  The standard deviation of the top statutory marginal tax 
rate on general corporate income (the headline rate) increased from 5.5 percentage points in 
2000 to 9.0 percentage points in 2017 when weighted by CUIP.  Unweighted OECD tax rates 
treat the U.S. and Estonia equally.  
 
Most countries have tax incentives to encourage R&D, typically tax credits for R&D 
expenditures and/or accelerated tax depreciation.  Some countries have started providing 
lower corporate tax rates on certain types of income from IP or intangibles, so-called “patent 
boxes.”  Tax credits and accelerated depreciation subsidize the up-front investments in R&D, 
whether ultimately profitable or not. Patent boxes subsidize R&D by lowering tax rates on 
future income of profitable R&D investments.  The standard deviation of the CIT rate on 
patent income increased from 5.5 percentage points in 2000 to 13.5 percentage points in 
2017 when weighted by CUIP, the most relevant weight for patent income.   
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Table 7:  Average and variation in statutory corporate income tax rates of 
OECD countries, 2000, 2010 and 2017 
 

  Unweighted GDP 
weighted 

R&D 
weighted 

Services 
trade 

weighted 

CUIP 
weighted 

Average statutory headline CIT rates 
2000 32.5 38.7 39.2 37.3 37.9 
2010 25.5 33.4 34.8 30.2 30.9 
2017a 24.1 31.5 31.9 28.1 27.7 

Average CIT rates on patent income 
2000 31.8 38.6 39.3 37.3 37.9 
2010 21.8 31.0 32.8 25.3 25.7 
2017a 19.3 28.1 29.1 21.9 21.7 

Variation in statutory headline CIT rates 
2000 7.1 5.5 5.1 6.8 5.5 
2010 6.3 6.3 5.8 6.9 8.7 
2017a 6.2 6.2 6.6 7.6 9.0 

Variation in CIT rates on patent income 
2000 8.9 5.9 7.1 6.8 5.5 
2010 9.0 9.5 8.1 11.5 14.5 
2017a 8.5 10.9 10.1 11.7 13.5 

Source:  Authors' calculations, OECD tax database, World Development 
Indicators  a/ 2017 rates but 2015 data for GDP, services trade and CUIP, 2013 
data for R&D  

 
Figure 11 shows the increasing variation in national corporate tax rates despite declining 
average CIT rates.  It also shows the increasing disparity between general CIT rates and 
rates on patent income.  The tax differentials between countries, which motivate profit 
shifting, have widened greatly when comparing the tax rates on patent incomes.   
 
Figure 11:  Average corporate tax rates and the variation in tax rate differentials within 
OECD countries, 2000-2017 (OECD weighted averages by GDP) 

 

 
Source:  Authors’ calculations based on OECD corporate tax rate statistics 
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Low STMRs on highly mobile IP income raised concerns about increased profit shifting, 
given the ease at which IP assets and income could be transferred between countries.  
Several empirical studies found evidence of profit shifting into countries with patent boxes, 
and greater profit shifting where there were no requirements for the R&D to be performed in 
the country.60  The BEPS project, as part of its focus on harmful tax competition, requires 
patent boxes to have a “nexus” requirement so lower tax rates apply only to income from 
R&D conducted in that country.61  Box 5 shows the favourable tax treatment of patent income 
in OECD and selected other countries as of 2014.   
 
Box 5:  “Patent box” regimes – low tax rates on certain IP income flows 
 
 
A number of countries have enacted “patent box” regimes with lower corporate tax 
rates on certain types of income from intellectual property.  Table 8 shows the 
countries with lower corporate tax rates, as of 2014, on certain types of qualifying 
intellectual property, and the year of the patent box introduction. 
 
Table 8: Tax treatment of IP in selected OECD and G20 countries, 2014  

Source: G20/OECD BEPS Action 11 report. 

Since 2014, several other countries, Ireland, Israel and Italy, have enacted new patent 
box regimes others have modified their rules to require the “nexus” requirement of the 
BEPS Project, and several other countries are considering enacting new patent box 
regimes. 
 
Empirical studies of profit shifting generally use countries’ headline SMTRs in separating the 
effect of profit shifting from changes in real investment.  With the increasing use of patent 
box regimes, empirical studies will need to be more granular in their analyses with different 
tax rates applying to different types of income.  The financial statement data of 
unconsolidated MNE entities, however, does not currently provide such detailed information. 
  

                                                
60 Evers et al (2013), European Commission (2015). 
61 BEPS Action 5 report (2015). 
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5.1.2 Other tax distortion factors 
While SMTR differentials are the principal source of profit shifting, their effect can be 
heightened or diminished by other tax-system features.  In some cases, profit shifting can still 
occur between countries even if their SMTRs are the same.  Thus, empirical studies only 
using SMTR differentials are likely to underestimate the amount of profit shifting. 
 
The SMTR is not always the tax rate that applies at the margin for business investment 
decisions.  Several countries provided MNEs with special tax rulings that significantly 
reduced the tax rate on income shifted into the country.  Some of these tax rulings have been 
made public based on disclosures due to Parliamentary or Congressional inquiries, the EC’s 
State Aid rulings, and the Luxembourg Leaks.62   Although Luxembourg had a 28 percent 
SMTR, many MNEs were subject to much lower tax rates on certain types of income, 
including IP income.   
 
If one of a MNE’s subsidiaries is in a tax loss situation or has unused net operating loss carry 
forwards, then income shifted from a profitable subsidiary in a country with a positive SMTR 
to an unprofitable subsidiary in a country with the same SMTR would result in tax savings.   
 
State-owned enterprises (SOE) have an incentive to shift profits out of other countries even if 
their SMTRs are the same or lower.  Since the government is the owner of a SOE, its return 
can take the form of tax revenue or after-tax profits.  If the SOE is in Country A with a 25 
percent SMTR and one of its subsidiaries is in Country B with a 25 percent SMTR, if the SOE 
can shift $1000 out of Country B its total tax liability is unchanged but total income (tax 
revenue and after-tax profits) of the government owner of the SOE increases by $250.  If 
Country B has a STMR of 15 percent, profit shifting back to the SOE’s home country would 
still be attractive since while total taxes would increase by $100, Country A’s total income 
would increase by $150.   
 
Anti-avoidance rules can reduce the amount of profit shifting.  Several academic studies 
have found that tighter transfer pricing requirements, including increased documentation 
requirements, reduce the amount of profit shifting.63  The BEPS Project’s country-by-country 
reporting, a minimum standard accepted by the over 95 countries participating in the BEPS 
Inclusive Framework, will enable tax administrations to more effectively focus their limited 
resources on higher-risk transfer mispricing issues.  Although empirical studies have not 
examined the effect of additional tax administration resources, one would expect that many 
low-income countries would be more likely to be reduce profit shifting as a result of increased 
resource capacity, including technical training on issues such as transfer pricing.  A joint 
initiative by the OECD and the United Nations Development Program, Tax Inspectors without 
Borders, deploys tax experts to countries requesting assistance in audits of MNEs.  As of 
2016, eight pilot programs resulted in more than $260 million of additional tax collections.64   
 
The recent focus on profit shifting and harmful tax practices has resulted in revised transfer 
pricing rules to better ensure profits are taxed where economic activities take place and 
value is created; increased transparency of government rulings and the largest MNEs’ 
transfer pricing operations; increased multi-lateral cooperation in closing gaps in the 
international tax rules; and increased tax administration capacity building among low-income 
countries.  A number of MNEs have announced changes in their business operations, 
partially due to the increased focus on profit shifting that will more closely align reported 
profits and the underlying economic activities.65 
  

                                                
62 Australia (2014), European Commission (2014), https://www.icij.org/project/luxembourg-leaks.  
63 Lohse and Riedel (2013).  BEPS Action 11 report (2015). 
64 http://www.oecd.org/tax/tax-inspectors-without-borders-making-significant-progress.htm.  
65 Harpez (2015). 

http://www.oecd.org/tax/tax-inspectors-without-borders-making-significant-progress.htm
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5.2 Empirical studies of profit shifting of cross-border IP flows66 
 
An increasing number of empirical studies have found strong evidence of profit shifting due 
to tax rate differentials, while attempting to hold real economic activity constant.67  Most of 
the empirical studies have focused on three principal sources of profit shifting: transfer  
mis-pricing of imports and exports, including services; the strategic location of intangibles; 
and the strategic location of both internal and external debt.  Most analyses that have 
attempted to estimate the separate channels of profit shifting assign most of the profit shifting 
to transfer mis-pricing and the strategic location of intangibles.68  These two strategies of tax 
minimization are relevant for the allocation of cross-border income of IP since they affect 
countries’ operating surplus, GDP, exports and imports.69   
 
A number of studies have found high levels of responsiveness of profit shifting, particularly 
with respect to R&D intensive companies.  Unfortunately, the breadth and scope of these 
studies is limited to a few specific countries where detailed government micro-level data is 
available or to databases of financial statements that are incomplete and limited in their tax 
information. 
 
US Treasury economist Harry Grubert (2003) analyzed data from US MNEs’ tax returns and 
found US MNE subsidiaries located in countries with relatively low and relatively high 
statutory CIT rates engage in significantly greater volumes of inter-affiliate transactions.  This 
is consistent with BEPS related activity.  The analysis finds that R&D intensive companies 
engage in greater volumes of such intra-company trade. 
 
Grubert et al (2003) analyzed US MNEs’ tax return data and found the US “check-the-box” 
regulation encouraged the relocation of intangible assets abroad.  They provided evidence of 
a substantial migration of intangible assets abroad, in particular to low-tax-rate countries 
through hybrid entities and cost-sharing agreements.  Moreover, descriptive statistics 
showed that royalty payments among foreign affiliates increased sharply in the period 
considered, from entities in high-tax-rate countries to entities in low-tax-rate countries. 
Karkinsky et al (2009) analyzed the effect of statutory tax rates and other tax-related 
variables, such as withholding tax on royalties, on the number of European MNEs’ patent 
applications.  They found that low tax rates increase the probability that a firm applies for a 
patent in low-tax rate locations.  For a one-percentage point decrease in the rate of corporate 
tax, they found a 3.5 to 3.8 percent increase in patent applications in that country. 
Griffith et al (2011) estimated, based on data from the EPO on patents located in 14 
European countries, that a one percentage point decrease in the corporate tax rate 
increased patent applications in the country 0.5 to 3.9 percent.  They also simulated the 
impact of the enactment of a new IP box on tax revenue and found that lower tax rates result 
in losses in government revenues because they do not attract enough IP income to offset the 
revenue loss from the preferential tax rate applicable to current IP income. 
Beer et al (2013) found profit-shifting responsiveness is higher for subsidiaries with higher 
ratios of intangible to total assets.  Dischinger and Riedel also found that an affiliate’s pre-tax 
income response is more sensitive to tax rate differentials for groups with high ratios of 
intangibles to sales. 
 
Guvenen et al (2017) compare reported profits of foreign subsidiaries of US MNEs with 
estimated values based on labor compensation and unrelated-party sales in a country, and 
find significant differences related to countries’ corporate tax rates.  The report finds greater 
disparities due to tax transfer mispricing in industries with high levels of R&D.  
An OECD analysis found the tax sensitivity of profit shifting is almost twice as high among 
MNE groups with patents as for non-patenting MNE groups, controlling for a number of 

                                                
66 Parts of this subsection draw heavily on the BEPS Action 11 report which Tom Neubig played a principal author 
role. 
67 See BEPS Action 11 report (2015), Riedel (2015), Dharmapala (2014) 
68 Heckemeyer and Overesch (2013), based on a meta-analysis of 25 studies, estimate that the strategic location 
of debt accounts for about 30% of total profit shifting. 
69 The location of debt and related interest payments do not affect countries’ operating surplus or GDP. 
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factors affecting firms’ profitability.  A separate analysis found that preferential tax treatment 
of patents increases both patents invented in other countries as well as R&D activities.70 
 
A European Commission study found that lower tax rates on certain intangible income 
encouraged greater connection between the residence of inventors and the location of 
registration of patents if the rules require such connection.  Otherwise the lower tax rate 
encourages shifting of patent registrations and taxable income without a significant shift in 
real economic activity.71 
 
The issue of profit shifting is important to many low-income countries, including those with 
extensive natural resources.72  Several studies estimate the portion of corporate revenue lost 
is higher in low-income countries since they tend to rely more heavily on corporate income 
taxes as a share of total revenue, many have relatively high corporate tax rates, and many 
are constrained in their resource capacity for preventing tax avoidance.73  Although much of 
the profit shifting from low-income countries is due to strategic allocation of debt and transfer 
mis-pricing of commodities and interest payments, the global supply chains of what are 
considered commodities can also often have significant IP flows, such as for marketing, 
distribution and trading that are susceptible to transfer mispricing.74   
 
Changes to the international standards for reporting Balance of Payments statistics will 
expand available information on countries’ trade in services related to intangible property. 
The new standards call for the capitalization of R&D expenditures.  This will provide a basis 
for reporting the value of transfers of the ownership of intangibles produced by R&D 
expenditures as a component of trade in R&D services.  However, many intangible asset 
values are significantly greater than the capitalised value of their inputs, so to estimate the 
potential shifted income may require adjusting upward the reported trade value.  In countries 
that have not yet adopted this change, the transfer of ownership rights in intangible property 
is unlikely to be included in the trade in services category.  
 
Empirical studies show high responsiveness of MNEs to shifting mobile income, while the 
responsiveness of shifting real economic activity is significantly smaller.  A meta-analysis of 
empirical studies by DeMooij et al (2008) found an elasticity of the extensive FDI investment 
margin of -0.65, considerably smaller than the elasticities estimated for patent registrations75, 
smaller than the responsiveness of research and development expenditures76, and smaller 
than the responsiveness of profit shifting.   
 
Some empirical studies have found that the responsiveness to tax rates is higher for entities 
with significant intangible assets, because mispricing hard-to-value intangibles is easier 
and/or in magnitude greater than mispricing physical goods.77  Empirical analyses have also 
found larger mispricing among more highly differentiated physical goods, which may include 
embedded intangibles.78  The growth in importance of intellectual property within 
manufacturing and the production of products is making the distinction between goods and 
services in international trade increasingly unclear.  For example, the price of exports of 
goods may reflect a price for the good itself plus an embedded, but not separately stated, 
charge for the use of intangible property, a service component.  In this case, the transfer 
price of the good may include mispricing of the use of the intangible property that was 
produced in another country in earlier steps in the production chain. 
  

                                                
70 BEPS Action 11 (2015). 
71 European Commission (2015). 
72 Fuest et al (2011) and Fuest et al (2012). 
73 IMF (2014), UNCTAD (2015), Crivelli et al (2016). 
74 Platform for Collaboration on Tax (2017). 
75 DeMooij et al (2008). 
76 European Commission (2015). 
77 See table 3.A2.2 in BEPS Action 11 report for a summary of elasticity estimates of the responsiveness of intra-
firm exports and imports to corporate income tax differentials. 
78 Bernard et al (2006). 
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Although the range of empirical estimates of profit shifting behaviour is wide due to the 
different types of data used, different countries analyzed, and different statistical 
methodologies employed, it is clear that tax rate differentials have resulted in MNEs’ 
assigning taxable profits in locations other than those where the R&D investments were 
made and where the use of the IP and its commercialization occurred.  
 
 

5.3  Potential magnitude of distortion of cross-border IP flows due to tax-induced 
profit shifting 

 
Several international organizations and an academic researcher have used different 
approaches to estimate the overall magnitude of profit shifting.   Ideally there would be a 
comprehensive database of unconsolidated firm-level data over multiple years with which to 
econometrically estimate the effects of corporate tax rate differentials on profit shifting.  Such 
a database does not exist.  The closest firm-level database has millions of financial account 
records for consolidated and unconsolidated entities globally, both domestic only and 
multinational enterprises.  However, the database is missing companies from many parts of 
the world, since MNEs headquartered in Europe accounted for 69 percent of the affiliated 
firms in the database, and of the affiliates with key financial information 78 percent were 
located in Europe.  Thus, the coverage of the US, BRIC countries and low income countries 
was far from complete.  Further, some of the affiliates that had been flagged in Parliamentary 
inquiries for large amounts of profit shifting were not included in the database or did not 
include financial information.79  Further to estimate the revenue consequences of profit 
shifting, only financial data, not tax return, information was available.   
 
Researchers have thus turned to several types of country-level aggregate data sources to 
assess the general magnitude of profit shifting, or have used elasticity estimates from 
individual firm data matched with country-level aggregate data.  Table 9 shows six estimates 
of the annual global revenue loss, and two estimates of annual losses in low-income 
countries, from base erosion and profit shifting.  
 
Table 9:  Estimates of global and low-income country fiscal effects from profit shifting 

 
 
These estimates were done at an aggregated basis so do not separate profit shifting from 
transfer mis-pricing and the strategic location of intangible assets from the strategic location 
of debt and other profit shifting tax minimization strategies.80  
 
What is clear is that profit shifting is occurring as a result of multiple tax minimization 
strategies of MNEs and does affect the measurement of cross-border IP flows and trade in 
services, both in quantity and valuation.  Estimates at the global or regional basis have to 
rely on aggregate country statistics, since individual firm information across countries is 
incomplete.  More detailed analysis using administrative records, including tax return 
information, could potentially provide estimates with a smaller range and greater reliability, 
but would still be estimates, since profit shifting has to be separated from shifts in real 
economic activity. 

                                                
79 BEPS Action 11 report (2015) 
80 The BEPS Action 11 report (2015) provides detailed information about these different analyses and the 
limitations of such estimates.   
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To provide a general magnitude of the potential mismeasurement of cross-border IP flows, 
we suggest starting from a global net revenue loss of overall profit shifting of roughly USD 
250 billion in 2015, and then sharing down this aggregate total that attributable to intellectual 
property.  The revenue loss from IP is then grossed back up to the magnitude of CUIP 
affected.  Based on a number of critical assumptions, the amount of profit shifting from cross-
border CUIP flows in 2015 could conservatively be on the order of USD 120 billion annually, 
as shown in Table 10.  This results in an understatement by at least 35% of the total trade in 
CUIP. This profit shifting represents a disconnect between the location of measured profits 
and the location of where the economic activity generating the profit resides.   
 
The starting point of total global net revenue lost from base erosion and profit shifting of USD 
250 billion (line 1 in table 10) assumes that profit shifting has continued to increase since the 
levels earlier in the decade on which the empirical estimates were based.  The estimate 
assumes (line 2) that roughly one-third of the total global revenue loss is from the strategic 
location of both internal and external debt, consistent with some firm-specific analyses.  This 
reduces the potential revenue loss from non-interest profit shifting to USD 168 billion (line 3).  
 
Table 10:  Estimate of global profit shifting of cross-border CUIP flows 

 

USD               
billions 

1. Net global revenue loss from total profit shifting, 2015 -250 
2. Exclude losses from tax shifting of interest income/expense (33%) 83 
3. Net global revenue loss from non-interest profit shifting -168 
4. Share of net global revenue loss from CUIP before adjustments (3%) -5 
5. Adjustment for higher profit shifting elasticities for IP (2x) -5 
6. Net global revenue loss from CUIP profit shifting -10 
7. Average tax rate differential, weighted by trade flows 8.3% 
8. Global net profit shifting of cross-border CUIP flows 121 
9. Average of exports and imports in CUIP, 2015 349 
10. Net profit shifting as percent of trade in CUIP 35% 

  Source:  Calculations by authors, described in text. 
 

CUIP is only a small share of total international trade.  Although the distinction between 
goods and services is increasingly blurred, roughly 70 percent of international trade is in 
goods, not services.  Data on the underlying detail of trade in services in the EU28 countries 
and the United States shows CUIP, not included elsewhere in national statistics, were only 
eight percent of total trade in services.  This leaves CUIP as only three percent of total 
measured trade subject to potential transfer mispricing and other non-interest profit shifting 
strategies.  Assuming CUIP has the same potential for profit shifting as non-CUIP trade, then 
there would a global annual net revenue loss of USD 5 billion associated with CUIP (line 4), 
but that is an unreasonable assumption.  
 
Empirical research has found profit shifting to be significantly higher in intangibles related 
activity, as described above The responsiveness of cross-border IP flows to profit shifting 
from corporate tax rate differentials is assumed to be two times the responsiveness of other 
profit shifting, an elasticity of at least -2.0.  This adjustment increases the annual global 
revenue loss from cross-border CUIP flows to USD 10 billion (lines 5 and 6).  It should be 
noted that the reported CUIP is a subset of total intangible assets with significant use of IP in 
other trade services, such as R&D services, plus the rates of return on IP are likely to be 
significantly higher than rates of return on goods and other services.  
 
Any estimate of the potential government revenue lost from profit shifting depends on the tax 
rate differential between the countries from which and to which the profit was shifted.  The 
amount of shifted profit will thus be the annual revenue loss from profit shifting related to IP 
divided by the appropriate weighted average tax rate differential.  Assuming the tax rate 
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differential on IP flows is 8.3 percentage points81 (line 7) results in an estimate, based on 
many assumptions, at around USD 120 billion annually (line 8) or about 35 percent of total 
trade in CUIP, at 2015 levels (lines 9 and 10).  Modifications to any of these assumptions 
would change the estimate, either higher or lower, but we believe as described above that 
this is a conservative estimate of the understatement of global CUIP.  
 
It should be noted that while profit shifting is zero-sum globally, the mismeasurement of 
global CUIP is unlikely to be zero-sum, and highly likely to be understated.  Fetzer et al note 
CUIP is a major area of asymmetry in trade in services statistics from national statistical 
agencies,82 which is apparent in the large discrepancy between total global receipts and 
payments of CUIP in table 3.  Tax minimization by MNEs in related-party transactions results 
in overcharges for imported services to high-tax-rate countries (payments) and undercharges 
for exported services (receipts), and the reverse for low-tax-rate countries.   
 
Table 3 shows that the two countries with the largest net exported CUIP services are the 
United States and Japan, which have some of the highest corporate income tax rates.  While 
Ireland and Singapore with low corporate tax rates are two of the largest net imports of 
services.  More importantly, a number of tax havens do not report CUIP receipts.  In addition, 
the labelling of royalty payments as dividends, or the conversion of royalty payments to 
dividends through SPEs, to avoid withholding taxes or take advantage of dividend 
participation exemptions, reduces measured CUIP.   
 
Tax-induced profit shifting affects the measurement of individual countries’ trade balances 
(imports and exports), GDP and productivity.  In addition, shifting taxable profits results in a 
significant global revenue loss with more losses from high-tax-rate countries than revenue 
gains from lower-tax-rate countries due to differences in countries’ corporate tax rates. 
 

1.4 CUIP mismeasurement for individual countries 
 
Given the current data limitations of measuring tax-induced profit shifting83, attempting to 
measure the CUIP measurement for individual countries would not be reliable.  However, the 
direction of the biases is clear with understatement of net exports by high-tax rate countries 
and overstatement of net imports by low-tax rate countries.  A few estimates for individual 
countries have been made of profit shifting by US MNE with business survey and tax return 
data, consistent with this pattern.   
 
Using US BEA annual surveys of U.S. based multinational firms and their affiliated firms 
abroad, Clausing (2016) estimated econometrically profit shifting from the U.S. to other 
countries.  She found that 82 percent of the “excess” income is booked in seven low-tax rate 
(“tax haven”) countries: the Bermuda, Caymans, Ireland, Luxembourg, Netherlands, 
Singapore and Switzerland.  Extending her analysis to the global profits of Global 2000 firms, 
she estimated that higher-tax-rate headquarter countries booked $1.1 trillion of profits in low-
tax-rate countries in 2012.  This profit shifting includes more than just from cross-border IP 
flows. 
 
Dowd et al (2017) report significant profit shifting into tax haven countries by U.S. 
multinationals based on tax return data.  They estimate that profit shifting between foreign 
affiliates is highly non-linear with respect to corporate tax rates with very high elasticities in 
shifting to tax havens.  Guvenen et al (2017) estimate, based US MNE data, that profit 
shifting reduces earnings on direct investment abroad of US multinationals by 65% or USD 
280 billion, with most coming from tax havens and from R&D-intensive industries.  Positive 
profit reattributions to other countries are concentrated in other high-tax rate countries, such 
                                                
81 BEPS Action 11 report (2015), p. 206.  The tax rate differential between G20/OECD countries did not include 
some important zero-rate tax havens, so the tax differential would be greater.  Based on 2012 US tax return data 
of foreign affiliates of US-headquartered MNEs, 17 percent of their total earnings and profits were earned in non-
OECD “tax havens” (Bermuda, British Virgin Islands, Cayman Islands and Singapore).  Adjusting for these tax 
havens, the weighted average tax rate differential is estimated to be 8.3 percentage points. 
82 Fetzer et al (2017), p. 13. 
83 OECD BEPS Action 11 report (2015). 
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as Japan, France and Italy. 
 
The effect on individual countries’ national account statistics would depend on a number of 
country-specific factors, including: 

• The country’s relevant statutory marginal tax rate compared to the relevant statutory 
marginal tax rate in the country’s IP trading partners.  The higher the absolute value of 
the tax rate differential, the larger the distortion. 

• The country’s anti-avoidance tax rules, such as transfer pricing, controlled foreign 
corporation, and permanent establishment rules, and their enforcement.  The stricter the 
actual enforced anti-avoidance rules, the lower the level of distortion. 

• The country’s treatment of intellectual property rights.  Weaker IP rights would reduce 
the amount of IP flow into the country and also the responsiveness of IP flows to the 
relative corporate tax rate differential. 

It should be noted that some countries act as if they willingly give up lost tax revenue to 
increase employment of their citizens.  In some cases, countries provide specific tax 
incentives, such as R&D tax credits, or government grants to attract high-paying jobs.  Weak 
anti-avoidance rules and/or weak or facilitating enforcement can effectively reduce a 
country’s tax rate on IP activity, thus encouraging some additional economic activity in the 
country.  A country with a high statutory marginal tax rate may effectively reduce its effective 
tax rate on mobile capital to keep jobs in the country.  Thus, a country may accept lower 
measured GDP, exports, corporate income and corporate tax revenue for more jobs and 
employment compensation.  
 
Prior estimates of tax-induced profit shifting have used aggregate statistics or a combination 
of elasticities from firm-level data combined with national statistics.  None of the estimates 
have been done with CUIP national statistics.  A potential approach to measuring the 
distortion in CUIP national statistics could analyse the effect of corporate tax rates, holding 
other factors constant, on the ratio of CUIP receipts as a percentage of R&D expenditures, 
similar to the OECD indicator described below.  Estimates of the “excess” royalty payments 
or CUIP relative to the actual R&D activity in the country could illustrate the potential 
distortions.84   
 
 

5.5 Main trends in cross-border IP orofit shifting 
 
Estimates of profit shifting are quite uncertain with a large range among the estimates that 
have been made.  Estimates of the tax losses from profit shifting have not been made across 
time; although there are some indications that profit shifting has been increasing over time. 
Grubert (2003) examined tax return and other data for US MNEs and found higher levels of 
profit shifting over time. Guvenen et al (2017) also find a significant increase in profit shifting 
by US MNEs since 2000.  
 
The BEPS project presented a number of indicators of BEPS that looked at trends in profit 
shifting.  One of the indicators measured the relationship between royalty payments received 
relative to R&D expenditures in the country.  The indicator, shown in Figure 12, shows a 
sharp increase in the ratio over time for a small group of countries.   
 
  

                                                
84 Most OECD, and all EU, countries now have intangible asset estimates available for the ‘stock’ of R&D 
expenditures as part of their national accounts systems.  Most also have stocks of Software investment.  These 
could help provide a benchmark for the CUIP payments and receipts in different countries. 
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Figure 12:  Concentration of royalty receipts to R&D expenditures 

 
Source:  OECD BEPS Action 11 report (2015), p. 62. 
 
A high value of the indicator suggests that the income streams from IP received in the high-
ratio countries is significantly higher, relative to other countries, than would be expected 
given the actual R&D expenditures in those countries, thus indicating the likelihood of profit 
shifting through royalty payments.  In 2012, the high ratio countries, those with ratios in 
excess of 50% to the average ratio of the remaining countries, earned 1.04 of royalties per 1 
of R&D spending.  This compared to only 0.18 of royalties per 1 of R&D spending in the 
other countries.  The ratio has a number of limitations and caveats, including that IP could be 
the result of R&D expenditures in prior years, and royalties are paid for more activities than 
just those derived from R&D expenditures, such as trademarks and copyrights.85 
 
Clausing (2016) estimated the trend in the revenue loss due to income shifting from the 
United States, showing a rapid raise after 2001, under USD 20 billion, and continued sharply 
after the 2008 recession through 2012 to over USD 110 billion.  Her estimated trend 
assumes a constant elasticity of profit shifting to corporate tax differentials, so the trend 
reflects the doubling of income of foreign affiliates between 2004 and 2012 plus a continuing 
decline in average foreign effective tax rates, which are the incentive to shift profits out of the 
U.S. As noted earlier, the variation in corporate tax rates among OECD countries has 
increased significantly between 2000 and 2017. 
 
An important question is whether significant changes in the international tax environment and 
national governments’ tax policies and administration will reverse what appears to be the 
recent trend toward more profit shifting, particularly affecting cross-border IP flows.  Tax 
authorities are focusing on these issues much more closely, as are more academic 
researchers, which will assist national account statisticians in improving their measurements.   
  

                                                
85 Estimates of the stock of all intangible assets (R&D, software, design, brands and copyright works) are 
available from the work of Carol Corrado, Jonathan Haskell and others in most major economies. 
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Pos s i b l e  a p pr oa c he s  t o  i m p r o v e  m e a s ur e s  o f  c r o s s - bor de r  I P  
f l ow s   
 
National statistics generally rely on self-reported metrics from business surveys, while 
minimizing imputations or notional units.  However, in the case of internal reporting of MNEs’ 
activities across countries, it has been suggested that imputations may be necessary to 
reduce distortions in the measurement of real production activity.  The exception is due to 
potential tax-induced distortions in self-reported cross-border transactions between related 
affiliates within MNEs.   
 
Some measures have begun to be taken to improve the validity of cross-border IP flow 
statistics.  These efforts of the national statistical community should continue and be 
supported where needed with additional resources.  Additional initiatives in this area are 
needed as IP’s importance grows economically and fiscally.  Improved measurement is 
necessary for better policy decisions. 
 
Some of the distortions in the measurement of cross-border royalty payments and receipts 
were significant in the past due to tax-induced profit shifting.  Reported IP income, above 
what was earned on real resources invested in the creation and commercialization of IP, was 
shifted from higher-tax-rate countries to lower-tax-rate countries due to differences in 
marginal tax rates.   
 
Recent global and national initiatives in the areas of tax policy and tax administration are 
expected to reduce the amount of tax-induced profit shifting, and thus will reduce future 
distortions in the measures of cross-border IP flows.  However, additional steps by various 
stakeholders could further improve national statistics of cross-border IP flows.  Below are 
some suggested steps for some of the stakeholders. 
 
 

6.1 Potential actions of national statisticians  
 
1) Ensure implementation of improvements in data on better classification and new IP flow 

disaggregation 
2) Further extension of the work on SPEs as part of the OECD’s Benchmark Definition of 

Foreign Direct Investment, 4th edition, IMF’s BPM6, and improvements in the 
measurement of intangible investments, including capitalization of investments 

3) Closer cooperation with tax authorities, and qualified academic researchers, on 
economic activities of MNEs, including potential agreements to secure better information 
from tax return data, as is currently done in some countries 

4) Where possible, linking tax return data at the firm level with business financial account 
data would provide important insights.  For example, linked data could be used to better 
evaluate the effects of tax patent box claims on the effectiveness on R&D and revenue 
impacts. 

5) More focus on MNE activity, both inbound and outbound, including consideration of cost-
beneficial imputations in satellite accounts.  Additional work on identifying appropriate 
imputation methodologies is needed. 

6) Linking national satellite accounts on the stock of intangible assets with trade data would 
be provide better understanding of the location of creation and uses of IP. 

 
 

6.2 Potential actions of national tax administrations 
 
1) Closer cooperation with national statisticians and qualified academic researchers, 

including potential agreements to share tax return information on MNEs, as appropriate 
2) Analysis and aggregated publication of future country-by-country reporting data of MNEs 
3) Analysis and publication of aggregate tax return information from MNEs and domestic 

only firms, and details on income and expenses from intellectual property. 
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6.3 Potential actions of national and international policymakers and analysts 

 
1) Recognize the importance of empirical data on cross-border IP flows and support 

adequate resources for the collection and analysis of such data 
2) Increase transparency of tax incentives, particularly for the use of IP transactions by firms, 

such as declaration of the number of patents for which incentives are claimed.  
3) Increase transparency of IP ownership, which could improve markets for trading of IP and 

more consistent valuations. 86  
4) Reduce incentives (both tax and non-tax) for profit shifting through changes to national 

rules and as part of international agreements 
5) Adhere to the BEPS Inclusive Framework minimum standards on harmful tax practices, 

disclosures, and revised transfer pricing guidelines 
6) Support increased revenue mobilization in low-income countries through training and 

collaborative tax administration initiatives 
7) Support improved dispute resolution mechanisms to resolve potential double tax 

situations arising out of multiple countries claiming taxing rights to the same cross-border 
income. 

 
 

6.4 Academics 
 
1) Increase focus on profit shifting in low-income countries, including IP cross-border flows 
2) Increase analysis of governmental incentives for IP and their potential for distortions of 

reported cross-border IP flows, including improved measures of embedded IP 
3) Increase analysis of factors contributing to affiliate profitability.  If imputations are needed, 

what are appropriate estimation methodologies of affiliate profitability? 
 
 

6.5 Summary 
 
As described in this report, cross-border IP payment data does not accurately reflect the 
origin of IP creation or the destination of IP commercialization.  IP-related transfer mispricing 
and other tax minimization strategies distort current trade data, including cross-border IP 
payments, total imports and exports, GDP, and productivity of individual countries.  The 
general magnitude of the measurement distortions between countries, due to tax-induced 
profit shifting, is conservatively estimated at 35 percent of total Charges for the Use of 
Intellectual Property.  A number of other distortions could result in a substantial 
understatement of total global CUIP with significant distortions for individual countries’ trade, 
GDP and productivity measures.  These distortions have been increasing over time.  Recent 
international and national tax initiatives to reduce tax-induced profit shifting have started, 
which should result in reduction of profit shifting in the future. 
 
The distortion problem is not limited to just a few countries, since empirical studies find profit 
shifting occurring in many countries.  Profit shifting, however, is likely to be greater in higher-
tax-rate countries and lower-tax-rate countries, including tax havens.  Unfortunately, the data 
and analytical methodologies to estimate the distortions on a country-by-country basis are 
not adequate at the current time.  New future data from international initiatives will provide 
additional insights, but reliable estimates of profit shifting at the individual country level 
require significant improvements in both data and estimation techniques. 
 
Given the incomplete data and imprecise estimation of profit shifting to date, it would be 
unrealistic to attempt to make adjustments to historical data series for the tax-induced 
distortions.  The significance of the statistical distortions and their commensurate effect on 
countries’ fiscal resources has focused the attention of key stakeholders on these issues.  
The focus should be directed at improvements in self-reported business statistics through 

                                                
86 See voluntary effort in more transparent IP patent data:  https://oropo.net. 
 
 

https://oropo.net/
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improved international tax agreements, national tax policy changes, greater tax 
administration resources to ensure compliance with arms’-length transfer pricing rules, and 
increased data collection and analysis. 
 
Increased collaboration between national statistical offices, national tax administrations, 
businesses and academic researchers is needed to continue improvements of these national 
statistics measures of cross-border IP flows. 
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L i s t  o f  Ac r o n ym s  
 
AETR  Average effective tax rate 
BEA  Bureau of Economic Analysis (U.S.) 
BEPS  Base erosion and profit shifting 
BPM6  Balance of Payments and International Investment Position Manual,  

6th edition, IMF  
BRIC  Brazil, Russia, India and China 
CbCR  Country-by-country reports 
CIT  Corporate income tax  
CUIP  Charges for the use of intellectual property 
EBOPS Extended Balance of Payments Services classification 
FDI  Foreign direct investment 
GAAP  Generally accepted accounting priniciples 
G20  Group of Twenty countries 
INPI   National Industrial Property Institute  
IPP  Intellectual property products 
METR  Marginal effective tax rate 
MNE  Multinational enterprises 
MSITS  Manual on Statistics of International Trade in Services 
OECD  Organization for Economic Cooperation and Development 
PE  Permanent establishment 
RLF  Royalties and license fees 
SMTR  Statutory marginal tax rate 
SOE  State-owned enterprises 
SPE  Special purpose entities 
TBP  Technology Balance of Payments (OECD) 
UNCTAD United Nations Conference on Trade and Development 
UNECE United Nations Economic Commission for Europe 
 
.  
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Ann e x  1 :   I n f ogr a ph i c s  o f  Thr e e  Re c e n t  Eur ope a n  C o m m i s s i on  
S t a t e  Ai d  Ca s e s  w i t h  r e s pe c t  t o  t a x  p l a nn i n g  i n vo l v i n g  i n t a ng i b l e s  
a nd  r o ya l t i e s  
 
Example 1:  Apple/Ireland case involving attribution of profits to Irish company from 
European sales, with small percentage of profits attributed to Irish branch, and some 
royalties paid to headquarters 

 

http://ec.europa.eu/competition/publications/infographics/2016_07_en.pdf 

 
Example 2:  McDonald’s/Luxembourg case involving royalties paid from European 
franchisees to headquarter company in Luxembourg with royalties then paid to Swiss and US 
branches 

 

http://ec.europa.eu/competition/publications/infographics/2015_09_en.pdf 

  

http://ec.europa.eu/competition/publications/infographics/2016_07_en.pdf
http://ec.europa.eu/competition/publications/infographics/2015_09_en.pdf
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Example 3:  Starbucks/Luxembourg case involving transfer pricing for commodities and 
royalties for intangibles 

 

 

http://ec.europa.eu/competition/publications/infographics/2015_08_en.pdf 

  

http://ec.europa.eu/competition/publications/infographics/2015_08_en.pdf
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Ann e x  2 :   Re c e i p t s  a nd  p a ym e nt s  f o r  us e  o f  i n t e l l e c t ua l  p r op e r t y  
b y c ou nt r y ,  2 0 1 5  US D m i l l i o ns  
 

 
Charges for the use of 
intellectual property  

 

Charges for the use of 
intellectual property 

 Receipts Payments  
 

Receipts Payments 

Afghanistan 0 0  Dominican Republic na 89 

Albania 2 25  Ecuador na 72 

Algeria 2 247  Egypt, Arab Rep. na 214 

American Samoa na na  El Salvador 29 70 

Andorra na na  Equatorial Guinea na na 

Angola 17 265  Eritrea na na 

Antigua and Barbuda na 1  Estonia 11 43 

Argentina 171 1,909  Ethiopia na 2 

Armenia na na  Faroe Islands na na 

Aruba na 14  Fiji 0 4 

Australia 783 3,525  Finland 2,4 827 

Austria 883 1,461  France 14,974 13,962 

Azerbaijan 0 28  French Polynesia 0 3 

Bahamas, The na 18  Gabon na na 

Bahrain na na  Gambia, The na na 

Bangladesh 1 24  Georgia 1 7 

Barbados 33 12  Germany 14,585 8,917 

Belarus 23 130  Ghana na na 

Belgium 3,194 3,331  Greece 54 291 

Belize na 4  Greenland na na 

Benin 0 2  Grenada 0 6 

Bermuda 0 9  Guam na na 

Bhutan 0 0  Guatemala 16 243 

Bolivia 22 84  Guinea na 1 

Bosnia and Herzegovina 13 10  Guinea-Bissau na na 

Botswana 0 8  Guyana 3 18 

Brazil 581 5,25  Haiti 30 2 

Brunei Darussalam na na  Honduras 1 46 

Bulgaria 50 185  Hungary 1,504 1,388 

Burkina Faso 1 0  Iceland 230 84 

Burundi 0 0  India 467 5,009 

Cambodia 3 21  Indonesia 54 1,653 

Cameroon 0 8  Iran, Islamic Rep. na na 

Canada 4,126 9,384  Iraq na na 

Cabo Verde 0 8  Ireland 7,457 75,114 

Cayman Islands na na  Isle of Man na na 

Central African Republic na na  Israel 1,096 1,062 

Chad na na  Italy 3,048 4,331 

Channel Islands na na  Jamaica 6 51 

Chile 88 1,545  Japan 36,631 16,99 

China 1,085 22,022  Jordan 13 15 

Hong Kong SAR, China 623 1,938  Kazakhstan 1 149 

Macao SAR, China na 167  Kenya 60 147 
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 Charges for the use of 
intellectual property   Charges for the use of 

intellectual property 
 Receipts Payments   Receipts Payments 

Colombia 52 467  Kiribati na na 

Comoros na na  
Korea, Dem. People's 
Rep. na na 

Congo, Dem. Rep. na 11  Korea, Rep. 6,199 9,831 

Congo, Rep. na na  Kosovo 0 2 

Costa Rica 0 517  Kuwait na na 

Cote d'Ivoire 1 4  Kyrgyz Republic 1 6 

Croatia 46 268  Lao PDR na na 

Cuba na na  Latvia 7 34 

Curacao 10 26  Lebanon 24 34 

Cyprus na na  Lesotho 0 3 

Czech Republic 466 1,203  Liberia 59 na 

Denmark 2,069 1,227  Libya na na 

Djibouti na na  Liechtenstein na na 

Dominica na 1 

 
Lithuania 23 48 

 
 

 
Charges for the use of 
intellectual property  

 

Charges for the use of 
intellectual property 

 Receipts Payments  
 

Receipts Payments 

Luxembourg 1,611 3,129  Solomon Islands 1 5 

Macedonia, FYR 9 56  Somalia na na 

Madagascar 16 19  South Africa 103 1,708 

Malawi na 4  South Sudan na 0 

Malaysia 92 1,257  Spain 1,613 4,519 

Maldives na 5  Sri Lanka na na 

Mali 0 na  St. Kitts and Nevis 0 2 

Malta 282 429  St. Lucia na 4 

Marshall Islands na na  St. Martin (French) na na 

Mauritania na 11  St. Vincent/Grenadines na 3 

Mauritius 1 18  Sudan 0 0 

Mexico 308 873  Suriname 0 20 

Micronesia, Fed. Sts. na na  Swaziland 0 14 

Moldova 4 18  Sweden 8,828 4,173 

Monaco na na  Switzerland 16,178 12,932 

Mongolia 2 16  Syrian Arab Republic na na 

Montenegro 1 3  Tajikistan na na 

Morocco 3 96  Tanzania 0 2 

Mozambique 0 20  Thailand 85 4,121 

Myanmar 22 272  Timor-Leste na 0 

Namibia 0 10  Togo na 0 

Nepal na na  Tonga na na 

Netherlands 39,081 47,096  Trinidad and Tobago na na 

New Caledonia 1 4  Tunisia 22 21 

New Zealand 305 848  Turkey na 682 

Nicaragua na 1  Turkmenistan na na 

Niger na na  
Turks and Caicos 
Islands na na 
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 Charges for the use of 
intellectual property   Charges for the use of 

intellectual property 
 Receipts Payments   Receipts Payments 

Nigeria na 258  Tuvalu 0 na 

Northern Mariana Islands na na  Uganda 4 14 

Norway 510 570  Ukraine 85 358 

Oman na na  United Arab Emirates na na 

Pakistan 15 180  United Kingdom 17,541 12,427 

Palau na na  United States 124,665 39,495 

Panama 6 57  Uruguay 0 42 

Papua New Guinea na na  Uzbekistan na na 

Paraguay na 19  Vanuatu 0 0 

Peru 22 292  Venezuela, RB na 382 

Philippines 11 613  Vietnam na na 

Poland 415 2,431  Virgin Islands (U.S.) na na 

Portugal 89 698  West Bank and Gaza 0 1 

Puerto Rico na na  Yemen, Rep. na 5 

Qatar na na  Zambia na 2 

Romania 89 809  Zimbabwe 2 20 

Russian Federation 726 5,634     
Rwanda na 1  World 318,712 358,807 

Samoa 0 2  East Asia & Pacific 48,572 78,608 

San Marino na na  Europe & Central Asia 137,949 209,501 

Sao Tome and Principe na 0  
Latin America & 
Caribbean 1,345 12,113 

Saudi Arabia na na  
Middle East & North 
Africa 1,442 2,122 

Senegal 4 6  North America 128,791 48,888 

Serbia 45 180  South Asia 483 5,219 

Seychelles 1 2  Sub-Saharan Africa 130 2,356 

Sierra Leone 4 1  Low income 36 61 

Singapore 3,302 17,285  Lower middle income 759 9,222 

Sint Maarten (Dutch part) 0 2  Upper middle income 3,531 47,607 

Slovak Republic 26 522  High income 314,386 301,917 

Slovenia 58 221  
    

Blue statistics show the Most Recent Value (MRV) if data for the specified year or full period 
are not available; or growth rate is calculated for less than the full period. 
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