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Tax-induced international mobility 
of talent is a controversial public pol-
icy issue, especially when tax rates differ 
substantially across countries and migra-
tion barriers are low as in the case of the 
European Union. High top tax rates may 
induce top earners to migrate to countries 
where the tax burden is lower, thereby 
limiting the redistributive power of gov-
ernments by creating tax competition. 
Such concerns have featured prominently 
in recent tax policy debates in Europe, 
including the introduction of the 50 per-
cent top marginal tax rate in the United 
Kingdom in 2010 (reduced to 45 per-
cent in 2013) and a temporary 75 percent 
top marginal tax rate on labor income 
in France in 2013–14. Furthermore, the 
introduction in many European coun-
tries of preferential tax schemes for high-
skilled foreign immigrants represents 
prima facie evidence of tax competition 
in internationally integrated labor mar-
kets. Preferential tax schemes for high-
skilled foreign workers have been intro-
duced in Belgium, Denmark, Finland, the 
Netherlands, Portugal, Spain, Sweden, 
and Switzerland. A summary of all such 
existing schemes in OECD countries is 
provided by OECD.1 The key empirical 
question is how international migration 
by high-skilled workers responds to tax 
differentials across countries.

An enormous body of empirical lit-
erature has studied the effect of taxation 
on labor supply, earnings, and reported 
income for tax purposes within countries. 
In our 2009 study, Joel Slemrod, Seth 
Giertz, and I review the large recent lit-
erature on the effects of marginal tax rates 
on reported income.2 However, there is 
almost no empirical work on the effect 

of taxation on the mobility of workers 
across countries. In two recent studies, we 
investigate the importance of tax-induced 
migration effects among top earners.

Evidence from the European 
Football Market

In our 2010 paper, Henrik Kleven, 
Camille Landais, and I study whether 
top tax rates affect the international 
mobility of football players in Europe.3 
International mobility among foot-
ball players has recently been the sub-
ject of heated discussion in the United 
Kingdom in connection with the increase 
in the top marginal tax rate from 40 per-
cent to 50 percent. Supposedly, the star 
player Cristiano Ronaldo moved from 
Manchester United to Real Madrid in 
2009 partly to avoid the announced 50 
percent tax in the United Kingdom and 
to benefit instead from the so-called 
“Beckham Law” in Spain, a preferential 
tax scheme offering a flat tax of 24 per-
cent to foreign residents. The nickname 
for this tax scheme was coined a few years 
earlier when another star player, David 
Beckham, also moved from Manchester 
United to Real Madrid to benefit from 
the scheme. Arsène Wenger, the emblem-
atic manager of Arsenal Football Club, 
commented on the U.K. tax reform by 
saying that “with the new taxation sys-
tem, (...), the domination of the Premier 
League will go, that is for sure.”4

The football market offers three 
important advantages for the study of 
mobility. First, international mobility has 
been very common in the professional 
football market since the Bosman rul-
ing by the European Court of Justice in 
1995 that lifted pre-existing restrictions 
on player mobility. In the absence of 
such restrictions, cross-border mobility is 
higher in the football market than in most 
other markets owing to the fact that the 
game is the same everywhere and involves 

very little country-specific human capi-
tal. This makes the football market a 
valuable laboratory to begin the study 
of tax-induced mobility across countries. 
Football players may provide an upper 
bound on the migration response to tax-
ation for the labor market as a whole. 
Obtaining an upper bound is crucial for 
gauging the potential importance of this 
policy question, especially in the long run 
as labor markets become more interna-
tional and country-specific human capital 
declines in importance.

Second, extensive data on the careers 
and mobility of professional football play-
ers can be gathered for most countries 
over long time periods. For this project, 
we have gathered exhaustive data on the 
career paths of all first-league football 
players for 14 European Union countries 
over the past 30 years, as well as perfor-
mance data for all first-league teams.

Third, and most importantly, there 
are many sources of variation in tax pol-
icy which can be exploited to identify the 
causal effect of taxation on mobility in 
the football market. In particular, a num-
ber of countries have experimented with 
special tax schemes offering substantially 
lower tax rates to immigrant football play-
ers, including Denmark (1991), Belgium 
(2002), and Spain (2004). An analysis 
of these tax schemes produces convinc-
ing evidence that international mobility 
patterns do indeed respond to taxation. 
For example, when Spain introduced the 
Beckham Law in 2004, the fraction of for-
eigners in the Spanish league immediately 
and sharply started to diverge from the 
fraction of foreigners in the comparable 
Italian league. Moreover, exploiting the 
specific eligibility rules in the Beckham 
Law, we show that the extra influx of for-
eigners in Spain is driven entirely by play-
ers eligible for the scheme with no effect 
on ineligible players.

Combining the evidence from tax 
reforms in all 14 European countries in 
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our sample, we find that the location 
decisions of players are very responsive to 
tax rates. But because labor demand by 
football clubs is relatively rigid — there 
can only be so many players in a club 
and only so many clubs in each national 
league — we also find strong evidence of 
sorting effects. Top-quality players are 
much more responsive than lower-qual-
ity players. In fact, we find that tax cuts 
to foreigners in a given country attract 
top-quality foreign players, but crowd out 
lower-quality foreign players as well as 
some domestic players.

Evidence from the Danish 
Preferential Tax Scheme for 
Highly Paid Foreigners

With Kleven, Landais, and Esben 
Anton Schultz in 2013, I study quasi-
experimental variation created by a Danish 
preferential tax scheme for high-earning 
immigrants enacted in 1992.5 Under this 
scheme, the tax rate on labor earnings 
is reduced to a flat rate of about 30 per-
cent for a period of up to three years. 
Eligibility for the scheme requires annual-
ized earnings above a threshold (indexed 
to average earnings growth and equal 
to about 100,000 euros in 2009), corre-
sponding roughly to the 99th percentile 
of the distribution of individual earnings 
in Denmark. This scheme is much more 
generous than the Danish regular tax sys-
tem, which imposes a top marginal tax 
rate of about 62 percent above 47,000 
euros (as of 2009). Absent the special 
tax scheme, workers with earnings above 
the scheme threshold would face average 
income tax rates of around 55 percent, 
about twice as high as the scheme rate. At 
the end of the three years of preferential 
tax treatment, the taxpayer becomes sub-
ject to the ordinary Danish tax schedule 
on subsequent earnings.

We find striking evidence that 
the scheme had a very large effect on 
the number of highly paid foreigners 
in Denmark. Figure 1 summarizes our 
results. It shows that the number of for-
eigners in Denmark above the eligibil-
ity threshold, the group affected by the 
tax scheme, doubles after the scheme is 

introduced relative to the number of for-
eigners slightly below the threshold. The 
latter represents a comparison group not 
affected by the tax scheme. This effect 
builds up in the first five years of the 
scheme and remains stable afterward. As 
a result, the fraction of foreigners in the 
top one-half of 1 percent of the earn-
ings distribution is 7.5 percent in recent 
years compared to a 4 percent counter-
factual absent the scheme. This very large 
behavioral response implies that the rev-
enue-maximizing tax rate for a scheme 
targeting highly paid foreigners is rela-
tively small, about 35 percent. This corre-
sponds roughly to the current tax rate on 
foreigners in Denmark under the scheme 
once we account for other relevant taxes, 
such as value-added taxes (VAT) and 
excises. Importantly, the revenue-maxi-
mizing tax rate on natives is much higher 
because the response of migration with 
respect to the net-of-tax rate among expa-
triate natives is very small. In other words, 
highly skilled expatriates, who would be 
eligible for the scheme if they haven’t 

been in Denmark for three years, do come 
back more because of the scheme. 

It can therefore be desirable from 
a single-country revenue perspective to 
adopt such preferential schemes target-
ing highly paid foreigners. At the same 
time, these schemes impose negative fis-
cal externalities on other countries by 
reducing their capacity to collect taxes 
from top earners. This tension between 
country welfare and global welfare in 
the design of individual income tax pol-
icy has loomed large in the debate about 
tax competition for a long time, but 
our paper provides the first compelling 
evidence that this is indeed a major 
empirical issue. Absent international tax 
coordination, preferential tax schemes 
to high-income foreigners could sub-
stantially weaken tax progressivity at the 
top of the distribution. International 
policy coordination and the design of 
rules regulating such special schemes in 
the European Union is therefore likely 
to be an important part of the European 
Union policy debate in coming years.

Figure 1: Migration Effects of the Danish Preferential Tax Scheme:
Number of Eligible vs. Ineligible Foreigners over Time

Notes: This figure shows the number of foreigners with earnings above the scheme eli-
gibility threshold (treatment series) from 1980 to 2005. As control groups, it reports the 
number of foreigners in Denmark with earnings between 80 percent and 90 percent of 
the threshold (control 1) and with earnings between 90 percent and 99.5 percent of the 
threshold (control 2). Both control series are normalized so that they match the treatment 
series in 1990: the year before the scheme was first implemented. The vertical line at year 
1991 denotes the year the scheme was first implemented. The scheme was enacted in 1992 
and applied retrospectively to all contracts starting after June 1, 1991. 
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Over the last decade, commodity 
futures have become a popular asset class 
for portfolio investors, just like stocks and 
bonds. This process is sometimes referred 
to as the financialization of commod-
ity markets. According to an estimate 
provided by the Commodity Futures 
Trading Commission (CFTC) in 2008, 
investment inflows to various commod-
ity futures indices from early 2000 to 
June 30, 2008 totaled $200 billion.1 The 
increasing presence of financial investors 
in commodity markets has led to a grow-
ing concern of the public and in pol-
icy circles as to whether financialization 
might have affected commodity prices 
and whether more government regulation 
in these markets is warranted. 

In particular, the synchronized boom 
and bust cycle in 2007–8 in a large num-
ber of commodities across the energy, 
metal, and agricultural sectors has led to 
a heated debate regarding whether spec-
ulation in commodity futures markets 

caused a bubble in commodity prices. 
Testing to determine whether there actu-
ally was a price bubble is challenging and 
deflects attention from analyzing more 
nuanced impacts of financialization on 
commodity markets. Mindful of these 
considerations, in a series of studies my 
co-authors and I focus on analyzing how 
the increasing presence of financial trad-
ers has transformed commodity markets 
through the economic mechanisms that 
underpin these markets: risk sharing and 
information discovery. This research sum-
mary provides an overview of these stud-
ies. Ing-Haw Cheng and I have also writ-
ten a broader review of the literature on 
the financialization of commodity mar-
kets and on the debate about whether 
there was a price bubble.2 

Evidence of Financialization 

Prior to the early 2000s, despite liq-
uid futures contracts being traded on 
many commodities, their prices offered a 
risk premium for idiosyncratic commod-
ity price risk, and had little co-movement 
with stocks or with each other.3 These 
aspects are in sharp contrast to the price 

dynamics of typical financial assets, which 
carry a premium only for systematic risk 
and are highly correlated with market 
indices and with each other. This contrast 
indicates that commodity markets were 
partially segmented from outside finan-
cial markets and from each other. 

Ke Tang and I present evidence that 
financialization has increased the integra-
tion of commodity futures markets with 
each other.4 We find that futures prices of 
non-energy commodities became increas-
ingly correlated with oil prices after 2004, 
when significant index investment started 
to flow into commodities markets. Figure 
1, on page 21, shows that while this trend 
intensified after the world financial crisis 
triggered by the bankruptcy of Lehman 
Brothers in September 2008, its presence 
was already evident and significant before 
the crisis. In particular, this trend was 
significantly more pronounced for com-
modities in the popular S&P-GSCI and 
DJ-UBS commodity investment indi-
ces than for those off the indices after 
controlling for a set of alternative argu-
ments. The trend increase in the differ-
ence in futures price co-movements with 
oil between indexed and off-index com-

1 OECD, “The Taxation of Mobile 
High-Skilled Workers,” chapter 4 in 
OECD Tax Policy Study No. 21: 
Taxation and Employment, Paris: 
OECD, 2011.
2 E. Saez, J. B. Slemrod, and S. H. 
Giertz, “The Elasticity of Taxable 
Income with Respect to Marginal Tax 
Rates: A Critical Review,” NBER 
Working Paper No. 15012, May 2009, 

and Journal of Economic Literature, 
50 (1) (2012), pp. 3–50.
3 H. J. Kleven, C. Landais, and E. 
Saez, “Taxation and International 
Migration of Superstars: Evidence from 
the European Football Market,” NBER 
Working Paper No. 16545, November 
2010, and American Economic 
Review, 103 (5) (2013), pp. 1892–
924.

4 Jonathan Northcroft, The Sunday 
Times, April 25, 2009.
5 H. J. Kleven, C. Landais, E. Saez, 
and E. A. Schultz, “Migration and 
Wage Effects of Taxing Top Earners: 
Evidence from the Foreigners’ Tax 
Scheme in Denmark,” NBER Working 
Paper No. 18885, March 2013, and 
Quarterly Journal of Economics, 129 
(1) (2014), pp. 333–78.

The Financialization of Commodity Markets

Wei Xiong*

* Wei Xiong is a Research Associate in the 
NBER’s Program on Asset Pricing and 
a Professor of Economics at Princeton 
University. His profile appears later in this 
issue.

http://www.nber.org/papers/w15012
http://www.nber.org/papers/w16545
http://www.thesundaytimes.co.uk/sto/sport/football/Premiership/article165256.ece
http://www.thesundaytimes.co.uk/sto/sport/football/Premiership/article165256.ece
http://www.nber.org/papers/w18885

