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TAX REFORM AND FOREIGN 
DIRECT AND PORTFOLIO

INVESTMENT

Michael P. Devereux
University of Warwick
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ISSUES

1. Closed-economy traditional concerns: 
minimise economic distortions to investment, 
financial policy, incorporation 

– low effective marginal tax rate – preferably zero, as with cash 
flow tax 

2. Open economy – distortions to location of 
capital and profit

– depends on effective average tax rates and statutory rates
– optimal policy for outbound investment?
– tax competition for inbound investment 
– or a destination-base

• Role of personal taxes?
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Taxation of dividends: 
a lesson from the UK ?

• In 1997, UK pension funds owned 22% of UK 
equities

• They received tax rebate of £25 per £100  
cash dividends from UK companies 

• Broadly, offsetting tax (ACT) levied at 
company level if dividends paid out of foreign 
income

In 1997, rebate was abolished. What happened? 
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Why no effect ?

• Theory says effect depends on average 
tax rate of all investors who own some UK 
equities

• UK pension funds represent a small share 
of wealth of all such investors

• Removal of subsidy induced UK pension 
funds to sell UK equities; but price at 
which others were willing to buy was 
unchanged
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Changes to Portfolio composition

1997 2000
% of UK pension funds 
assets held in UK equities

76.5 68.8

% of UK equities owned by 
UK pension funds

22.1 17.7

% of UK equities owned by 
non-UK investors

24.0 32.4
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Effects on dividends and 
investment

• Change in form of dividends (to foreign 
income dividends)

• No evidence of:
– an increase in total funds used to pay 

dividends (is current US increase in 
dividends per share because low tax rate is 
temporary ?)

– a decrease in investment
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Territoriality, tax competition and 
dividend taxes

• No clear guide from theory to compare 
territorial and worldwide systems

But
• US credit system may affect tax rates set 

elsewhere
• Is territoriality consistent with personal 

taxes only on dividends from foreign 
source income?
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Territorial v Worldwide 

Territorial Worldwide

Austria, Belgium, 
Canada, Denmark, 
Finland, France, 
Germany, Italy, 
Luxembourg, 
Netherlands, Portugal, 
Spain, Sweden

Greece, Ireland, UK
USA
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Statutory Corporation Tax Rates
1982 and 2004
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To briefly sum up, I’m

• Sceptical that reductions in dividend taxes 
have much effect

• Not (very) alarmed by move to territorial 
system

• Puzzled that dividends from domestic and 
foreign sources should be treated 
differently

• Enthusiastic about developing the 
destination-basis approach
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The effects of dividend taxes on equity prices:
a re-examination of the 1997 UK tax reform

Stephen R. Bond
(Nuffield College, Oxford and Institute for Fiscal Studies)

Michael P. Devereux
(University of Warwick and Institute for Fiscal Studies)

Alexander Klemm
(Institute for Fiscal Studies and University College London)

November 2005

Abstract

We re-examine the impact on UK equity prices of the 1997 UK divi-
dend tax reform, which removed a tax credit for an important group of
investors: UK pension funds. The tax-adjusted CAPM suggests that the
impact should depend on an average of tax rates across all investors, and
that pension funds should reduce their holdings of the tax-favoured asset,
UK equities. Given that UK pension funds are small relative to the to-
tal size of the world capital market, a small open economy-type argument
implies that the main effect of the reform would be to reduce UK pension
funds’ ownership of UK equities, with little impact on the price of UK eq-
uities. We present evidence which is consistent with these hypotheses. We
discuss why previous research (Bell and Jenkinson, 2002) reached the dif-
ferent conclusion that this tax reform had a large negative impact on UK
share prices.

Acknowledgement: This paper is part of the research of the Large Busi-
ness Tax Programme at the Institute for Fiscal Studies, supported by the
Hundred Group, the Inland Revenue, and the ESRC Centre for Public Pol-
icy. We thank Tim Besley and Jim Poterba for helpful comments.
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1 Introduction

We re-investigate the impact of dividend taxes on equity prices, using evidence

based on an important tax reform in the UK in 1997. Before 1997, UK pension

funds, and UK insurance companies managing pension-related assets, received an

effective subsidy on dividend income, equal to 20% of all cash dividends received

from UK companies. This subsidy cost around £5 billion per annum, equivalent

to approximately 20% of UK corporation tax revenue. Before 1997, UK pension

funds owned around 30% of all UK equities, and held approximately three quarters

of their equity holdings in UK companies. This dividend subsidy was removed by

the new Labour government in its first budget in 1997. We investigate the impact

that this tax reform had on UK equity prices.

In an earlier paper, Bell and Jenkinson (2002) (BJ henceforth) used this tax

reform to examine whether UK pension funds were “the marginal investors” in

UK equities, implying that UK equity prices should reflect the post-tax and post-

subsidy valuation of UK pension funds. Ignoring other factors, the value to a UK

pension fund of a cash dividend of £100 from a UK company fell from £125 before

the reform to £100 after the reform. If UK pension funds were “the” marginal

investors, then the ex-day fall in the market value of the company on payment of

£100 of cash dividends should have been £125 before the reform and £100 after

the reform; that is the drop-off ratio (the change in the market value expressed

as a proportion of the cash dividend) should have fallen from 1.25 to 1 - a fall of

20%. BJ did find a large fall, especially for large companies, although their central

estimate is from around 1.05 to 0.85. They argued that this is consistent with the

prices of UK equities being determined by the valuations of UK pension funds.

They also presented evidence that the change in drop-off ratios was greater for

companies with higher dividend yields, consistent with the proposition that UK

pension funds were the marginal shareholders principally for UK companies which

paid high dividends.

The contribution of this paper is twofold. First, we note that the dominant

role given to the tax treatment of UK pension funds in the discussion of BJ is

inconsistent with standard asset pricing theories when different investors have

1
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different tax rates. In models such as those based on Brennan (1970), there is

no unique marginal investor. Rather, the effect of dividend taxes on share prices

depends on an average of tax rates across all investors. Moreover, given the size

of UK pension funds relative to the world capital market, there is little reason to

expect a large impact on UK share prices from a tax reform that affected only

this class of investors. Second, we present a more detailed empirical analysis of

the behavior of ex-day drop-off ratios in the UK, both around the 1997 tax reform

and over a longer period. While the mean drop-off ratio did fall in the UK in the

second half of the 1990s, we show that this was associated with an increase in the

proportion of observations with very high implied tax rates on dividends, not with

a fall in the proportion of observations with very low implied tax rates on dividends

- as would be expected if the elimination of a uniquely favorable tax treatment

of dividend income for UK pension funds was the main explanation. Similar

fluctuations in the mean drop-off ratio are also observed in earlier periods, when

there were no changes to the tax treatment of UK pension funds. This evidence

on mean drop-off ratios in the UK thus suggests that fluctuations associated with

non-tax influences are too large to allow reliable conclusions about the impact of

dividend taxes on share prices to be based on changes in the mean drop-off ratio

during short periods around tax reforms.1

The theoretical problem with BJ’s conclusion is that in the presence of het-

erogeneous tax treatments, there is no reason to suppose that any one group of

investors should be “the” marginal investors. We take a marginal investor to be

any investor who is just willing to hold an asset at its prevailing price. That is,

given the portfolio of the investor and the risk characteristics of two assets, the

investor will hold both assets at the prevailing prices only if the risk-adjusted rate

of return from the two assets is equal. If the risk-adjusted rate of return from

asset A exceeded that of asset B, then the investor would sell B and buy A. This

would continue up to the point at which the two risk-adjusted rates of return are

1Chetty, Rosenberg and Saez (2005) document similar volatility over time in the behaviour of
the mean drop-off ratio in the US, and draw the same conclusion. Interestingly their estimates
show that there was also a sharp fall in the mean drop-off ratio in the US in the second half of the
1990s, although there was no similar tax change in the US that would explain this development.

2
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equalized, or until some other constraint intervenes. The most likely constraint

is a short-selling constraint; the investor cannot have unlimited negative holdings

of asset B. If there is a constraint that holdings cannot be negative, then it is

possible that the investor will hold only asset A.2 In this case, the investor is not

marginal; small changes in the price of A will not necessarily induce any change in

the investor’s portfolio allocation between A and B. But if the investor does hold

both A and B, then he is a marginal investor; small changes in the price of A will

affect the portfolio allocation. BJ’s characterization of UK pension funds being

“the” marginal investors in UK equities therefore implies that all other investors

are at a corner solution in their portfolio allocations: either they are completely

specialized in UK equities or they hold no UK equities. This is clearly false.3

Fortunately, we do not have to go far to find an alternative model. The simple

tax-adjusted capital asset pricing model (CAPM), first set out by Brennan (1970),

and used in numerous studies since,4 suggests that many investors with different

tax rates can nevertheless all be marginal investors. To follow the example above,

as the investor switches his portfolio more and more towards specialization in asset

A, the benefits of diversification are reduced: his portfolio becomes more risky.

The investor needs to balance this increased risk against the higher expected return

from A; the increase in risk is likely to generate an outcome in which the investor

holds positive amounts of both assets. Extending this, suppose that there are

two investors, with different tax rates; investor i has a higher tax rate on B and

investor j has a higher tax rate on A. Then we should expect some, but not

complete specialization. Investor i will hold a larger proportion of his portfolio in

A, and j will hold a larger proportion of his portfolio in B. However, both remain

marginal investors. According to the Brennan (1970) model, the impact of the

taxes on the prices of A and B should depend on an average of tax rates across

2Litzenberger and Ramaswamy (1980) present a version of the tax-adjusted capital asset
pricing model (CAPM), described below, with short-selling constraints, which also generates tax
clientele effects.

3Another possibility is that some investors face high trading costs, and therefore do not
respond to small changes in the price of an asset.

4A large literature has examined the implication that that the required return on a stock
depends on the dividend yield. See, for example: Litzenberger and Ramaswamy (1979, 1980,
1982), Black and Scholes (1974), Miller and Scholes (1982), Kalay and Michaely (2000).

3
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all investors. In Section 3 we briefly sketch a version of this model.

What does this imply about the impact of the tax treatment of UK pension

funds on the price of UK equities? First, note that before 1997 UK pension funds

were subsidized only on dividends from UK equities. The pre-1997 tax regime

therefore created a strong incentive for UK pension funds to switch away from

a well-diversified portfolio to one which was disproportionately made up of UK

equities.5 As they made this switch, their portfolios would become more risky since

some benefits of diversification would be lost. Meanwhile, other investors would

also lose some benefits of diversification, since the availability of UK equities for

the purposes of their diversification would be reduced. This may imply that other

investors would only sell UK equities to UK pension funds at a premium. The

existence of this premium would also reduce the ultimate holding of UK equities

by UK pension funds.

But in practice what would be the likely size of this premium? UK equities

are traded in an international market. In world terms, UK pension funds are

small investors. Also in world terms, UK equities are a small class of assets.

Thus, as UK pension funds sought to increase their holdings of UK equities, there

would be a large number of other investors willing to sell these assets. Also these

assets represent only a small proportion of the total assets in the world available

for diversifying risks. That is, the reduction in opportunities for diversification

available to other investors would be small. As a first approximation, the premium

which UK pension funds would have to pay to acquire additional UK equities would

be close to zero.

But if this is correct, then the tax treatment of UK pension funds would

be essentially irrelevant in determining the price of UK equities. Effectively, UK

pension funds could buy as many UK equities as they wanted, at a price unaffected

by this tax distortion. What limited the holdings of UK equities by UK pension

funds was not a premium on the price, but the cost of bearing higher risk.

5There may of course be other, non-tax reasons for domestic institutions to favour portfolios
that are overweight in domestic assets, or to have a ‘home bias’. This does not alter the basic
argument we are making here. By a ‘well-diversified’ portfolio, we simply mean the allocation
that would be optimal in the absence of this tax distortion.

4
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In turn then, what would be the effect of the 1997 tax reform? Since UK

pension funds no longer benefited from this subsidy on UK dividends, they would

no longer want to distort their portfolio allocations towards UK equities for this

reason. After 1997, they would be expected to reduce their holdings of UK equities,

in order to reduce their overall risk, but there is no reason to expect a large

effect on the price of UK equities, since the valuation of UK equities by all other

investors was essentially unchanged. This asset pricing theory thus predicts that

there could be large effects on the portfolio allocations of UK pension funds, but

not on UK equity prices. Note that this would be the case even if UK pension

funds previously owned a large proportion of UK equities - as long as they and

many other investors were not at corner solutions in which they were completely

specialized in particular assets.

Now consider how BJ’s conclusion fits into this framework. Essentially, BJ

claim that - before 1997 - a UK company worth £100 in the absence of tax would

have a market value of £125, since that was its value to UK pension funds. But if

this were true, then why were such assets also held by other shareholders? Prior

to 1997, about one sixth of all UK equities were held by non-UK investors. None

of these investors could have valued this company at £125.6 It is hard to believe

that the benefits of diversification arising from holding UK equities could have

been so great as to induce other investors to pay such a huge premium.

As a first step towards considering more detailed empirical evidence, it is useful

to review movements in the UK stock market index on and after the announcement

of the 1997 tax reform. The FTSE 100 index is presented in Figure 1, between

1995 and 2002. As is well known, there was considerable variation in the index

during this period, with the index almost doubling between 1995 and 1999 before

falling back. The date of the 1997 tax reform is marked by the vertical line. If eq-

uity valuations had followed the BJ prediction, then, ceteris paribus, there would

have been a 20% fall in the value of the index on the announcement of the reform.

Clearly, this did not happen. Instead the index continued to rise. It is conceivable

6Some investors in countries which had a tax treaty with the UK also received a tax credit
associated with the cash dividend, but at most this amounted only to around 6%, implying a
valuaton of £106.

5
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that other announcements in Gordon Brown’s first budget may have overshad-

owed the dividend tax reform. However, it is difficult to think of precedents for

announcements of changes in economic policy producing the required 20% rise in

the stock market, at least in developed countries.

Further analysis of the behavior of UK drop-off ratios reveals that the fall in the

mean drop-off ratio emphasized by BJ was associated with a sharp increase in the

proportion of observations where share prices rose on the ex-div day, generating a

negative value for the measured drop-off ratio. It is not clear how this development

could be related to the dividend tax reform. A similar pattern was observed in

the late 1980s, with the mean drop-off ratio being low and the proportion of

observations with negative values being high in the period after the 1987 stock

market crash. We are aware of no tax explanation for these patterns in the late

1980s. In line with similar evidence presented for the US by Chetty, Rosenberg

and Saez (2005), we conclude that the mean drop-off ratio in the UK is too volatile

for short term fluctuations around tax reforms to provide reliable evidence on the

effects of dividend taxation on the stock market valuation of firms.

In the next section we present a brief summary of the UK dividend tax regime

before and after the 1997 reform. Following that, in Section 3 we outline a sim-

ple version of the Brennan (1970) tax-adjusted CAPM model, which serves to

highlight the features of the market which are important in determining prices.

In Section 4, we summarize the empirical predictions of the model and set out

how we implement empirical tests. Section 5 presents the data, and Section 6 the

results. We conclude in Section 7.

2 The Taxation of Dividends in the UK

The 1997 UK tax reform has already been described by BJ; here we briefly sum-

marize the main elements of the dividend tax regime both before and after 1997.7

From the early 1970s until 1999, the UK operated a partial imputation system.

On paying a cash dividend, UK firms were obliged to pay a proportion of the

7A more detailed description of the tax system is provided in Bond et al (2005), where we
investigate the impact of the 1997 reform on company dividend payments and investment.

6
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dividend in tax: Advance Corporation Tax (ACT). Subject to restrictions (prin-

cipally that the dividend did not exceed UK taxable profit), the ACT could be

credited against the main corporation tax charge, and thus generally only affected

the timing of corporation tax payments. In addition, however, UK shareholders

could also claim a credit against the UK income tax due on the receipt of the

dividend. In general, ACT was charged at the basic rate of income tax (20% for

dividend income in 1997) on the grossed-up dividend (i.e. the cash dividend plus

the ACT). Hence basic rate shareholders were deemed to have paid tax in full

on any dividends received, and consequently did not have to pay any further tax.

Higher rate taxpayers, whose marginal tax rate was 40%, had to pay additional

tax. For a £100 cash dividend, they had to pay tax on the grossed-up value of

£125, i.e. a total of £50, but they could offset against that the £25 tax credit,

leaving them with another £25 to pay.

The crucial element of the tax regime for our purposes is that tax-exempt

UK shareholders were entitled to claim a tax rebate equal to the ACT paid by

the firm. Just before the tax reform in 1997, this was worth 25% of the cash

dividend (equivalent to 20% of the grossed-up dividend). As noted earlier, the

cost of paying this rebate prior to 1997 was around £5 billion per year, around

20% of UK corporation tax revenue.

The 1997 tax reform abolished this cash rebate for UK pension funds, and the

pension-related assets of UK insurance companies. Other tax-exempt sharehold-

ers - charities, non-tax-paying individuals, and holders of tax-advantaged personal

equity plans - were unaffected. Some tax treaties also provided for non-UK share-

holders to receive part of the tax credit - worth approximately 6% of the cash

dividend. They too were unaffected by the 1997 reform.

In 1999 the system was further reformed. The cash rebate was now abolished

for most other non-tax-paying individuals,8 including those foreign shareholders

that used to receive some benefit.9 The credit rate was halved to 10%, but UK

8Charities received temporary compensation for this loss. Holders of ‘Individual Savings
Accounts’ continued to receive credits until 2004.

9For foreign shareholders this was achieved by halving the tax credit to 10% and applying a
withholding tax of 10%, rather than by formally abolishing the credit.

7
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tax-paying shareholders were unaffected, as income tax rates on dividend income

were also reduced. At this time, ACT was also abolished, and new payment

arrangements were introduced for companies paying corporation tax.

3 A Simple Portfolio Model

We present a simple version of the one period tax-adjusted CAPM model of Bren-

nan (1970) which has been widely used to study the case of shareholders with

heterogeneous tax rates.10 The aim here is to identify the effects of differences

in tax rates, not only across investors, but also across assets for an individual

investor.

There are a large number, N , of investors. Investor i has an endowment of

Xi, which is divided between two risky assets, H and W , and a risk-free asset.

Investor i holds Hi shares at price p in asset H, Wi shares at price q in W , and

the remainder, Bi = Xi−pHi− qWi, in the risk-free asset. Dividends from H and

W , denoted DH and DW , are taxed at rates mH
i and mW

i respectively, net of any

dividend tax credits. Capital gains are taxed at rate zi for both assets. Interest

income from the risk-free asset is taxed at rate mi. Dividends are assumed to be

known, but the prices of the risky assets at the end of the period, denoted ePH andePW , are stochastic. Random variables are denoted with a tilde - their expected

values at the start of the period are shown without the tilde.

The end-of-period wealth of investor i is eZi, where

eZi = (1 + r (1−mi))Bi

+
³ ePH + (1−mH

i )D
H − zi

³ ePH − p
´´

Hi

+
³ ePW + (1−mW

i )D
W − zi

³ ePW − q
´´

Wi

= Xi + (1− zi)
n
ρiBi +

h eGH + γHi D
H
i
Hi +

h eGW + γWi DW
i
Wi

o
(1)

where eGi is the stochastic capital gain on asset i eg. eGH = ePH − p, where r is the

10See, for example, Litzenberger and Ramaswamy (1979, 1980, 1982), Gordon and Bradford
(1980), Auerbach (1983) and Michaely and Villa (1995).

8

Page 24



risk-free interest rate,

ρi =
(1−mi)r

(1− zi)
(2)

is the tax-adjusted discount rate of investor i, and

γHi =
(1−mH

i )

(1− zi)
and γWi =

(1−mW
i )

(1− zi)
(3)

are the tax discrimination variables of investor i for assets H and W respectively.

Investors choose H and W to maximise

Vi = Zi −
ϕi

2
var( eZi) (4)

where ϕi is a risk aversion parameter. The form of ϕi is important: we discuss

two special cases below.

The expected value of eZi, denoted Zi, is equal to the expression in (1), with

the stochastic capital gains terms replaced by their expected values. The variance

of eZi is

var
³eZi

´
= (1− zi)

2
¡
H2

i σ
2
H +W 2

i σ
2
W + 2HiWiσHW

¢
(5)

where σ2H , and σ
2
w are, respectively, the variances of ePH and ePW , and σHW is the

covariance.

Assuming an interior solution in which the investor simultaneously holds all

three assets, the investor’s demand for each asset can be derived from the first

order conditions for Hi and Wi , which are:

Hi =
GH + γHi D

H − pρi
ϕi(1− zi)σ2H

− WiσHW

σ2H

and Wi =
GW + γWi DW − qρi

ϕi(1− zi)σ2W
− HiσHW

σ2W
(6)

We can use these demand equations to solve for the equilibrium prices, and

rates of return. Suppose there are, in aggregate, H andW shares in the two risky

assets respectively. Define λi = 1/(1−zi)ϕi so that a higher λi implies either lower

risk aversion or a higher capital gains tax rate. Aggregating the first expression
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for Hi over N investors and rearranging implies

H =
NX
i=1

Hi =
GH

P
λi +DH

P
λiγ

H
i − p

P
ρiλi

σ2H
− σHWW

σ2H

=

P
λi
£
GH + γHDH − pρ

¤
σ2H

− σHWW

σ2H
(7)

where γH and p are weighted averages:

γH =

P
γHi λiP
λi

(8)

and ρ =

P
ρiλiP
λi

(9)

An equivalent expression holds for asset W . Alternatively, we can express the

equilibrium expected return to purchasing a share in H, as

GH + γHDH

p
= ρ+

[σ2HH + σHWW ]

p
P

λi
. (10)

This takes a familiar form: the expected return is equal to the weighted average

return on the risk-free asset, plus an adjustment for risk. The definition of the

weighted average return is discussed below. The risk adjustment depends on the

variance of the end-of-period price of the asset itself and the covariance with the

end-of-period price of the other risky asset, where the weights on these two terms

depend on their relative size in the overall market. If asset H is sufficiently small

relative toW , then only the covariance term matters. This expression is consistent

with Brennan’s (1970) model of the CAPM with personal taxes and has been the

subject of extensive empirical testing.11

The portfolio choice of investor i depends on his own tax rates relative to that

of other investors. Specifically,

Hi =
λiHP
λi
+

λi
(σ2Wσ2H − σ2HW )

½
(γHi − γH)σ2WDH − (γWi − γW )σHWDW

− (ρi − ρ) (pσ2W − qσHW )

¾
.

(11)

Clearly, investor i will tend to hold more or less of H, depending on whether his

tax parameter, γHi is above or below the weighted average, γH . If, for example,

11See, for example, Litzenberger and Ramaswamy (1979, 1980, 1982), Black and Scholes
(1974), Miller and Scholes (1982), Kalay and Michaely (2000).
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γHi =1.25 and γH = 1, as was broadly the case for UK pension funds holding UK

equities before 1997, then pension funds would hold more of this asset. How much

more depends on the risk of the two assets and the investor’s risk aversion, λi.

For example, the more risk averse is the investor (the lower λi), the less would

be the tendency to have additional holdings of this asset in response to favorable

tax treatment. Of course, the tax treatment of the other assets also affect the

holdings of H. Advantageous tax treatment of the return from W or the risk-free

asset relative to a weighted average of other investors (ie. γWi > γW or ρi > ρ)

would reduce holdings of H by investor i.

To examine the effects of differential taxation further, it is necessary to examine

the weighted average tax rates. It is useful to simplify by assuming that all

investors face the same rate of capital gains tax on all assets, in which case the

weighted averages depend only on the risk aversion parameter, ϕi:

γH =

P
γHi /ϕiP
1/ϕi

and ρ =

P
ρi/ϕiP
1/ϕi

(12)

Now consider two special cases:

(i) all investors have the same degree of risk aversion: ϕi = ϕ for all i. In

this case,
P

λi = N/(1− z)ϕ and γH and ρ reduce to unweighted averages across

all investors. One implication of this is that individual holdings of the risky assets

do not depend on the initial endowment. Consider (11), but setting the tax rates

faced by all investors on each asset to be the same. Then the second term is zero

and Hi = H/N : all investors hold the same number of shares in H. Any difference

in endowments is reflected only in the holding of the risk-free asset. Of course,

holdings of the risky assets are affected by tax rates; but the fact that holdings

differ across investors is not reflected in the construction of the average tax rates,

which are unweighted. This is because each investor is at a margin and is equally

likely to trade part of the the holding.

A simple alternative to this is:

(ii) risk aversion differs only across endowments: ϕi = ϕ/Xi.12 In this case,

12Of course it is straighforward to allow for differences in preferences as well as endowments.
For example, ϕi = θi/Xi where θi represents individual preferences.
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the weights for γH and ρ are initial endowments:

γH =

P
γHi XiP
Xi

and ρ =

P
ρiXiP
Xi

. (13)

This is more intuitive; abstracting from differences in taxes again, holdings of

risky assets are exactly proportional to the endowment since λi/
P

λi = Xi/
P

Xi.

Note though that again the weighted tax rates do not depend on the holdings of

each asset: indeed, the weights for H andW are the same. Suppose investor i has

a tax advantage from H and hence holds a greater proportion of his investment

in H compared to other investors. It is not the case that the weighted average

tax rate for H disproportionately reflects i’s tax rate. As in the previous case,

all investors are at the margin; the difference from the previous case is that since

holdings are proportional to the endowment, then a wealthier investor would trade

more in response to a change in, say, the expected end-of-period price. As a result,

his tax rate is weighted more.

It is interesting to note the consequences of taxes varying only across investors,

so that mi = mH
i = mW

i and hence (γHi − γH) = (γWi − γW ) = (ρi − ρ) for all

investors. In this case, investor i would hold more or less than the weighted average

(λiH/
P

λi) holding, depending on whether he faced a relatively high tax rate

(that is, whether γHi ≷ γH), and on the sign of σ2WDH−σHWDW−(pσ2W − qσHW ).

Even in this case, it is therefore generally not true that all investors would divide

their portfolio across assets in the same way. Hence the weights for constructing

the average tax rates would still not be equal to relative holdings of the individual

assets.

However, finally note that from (10), the market valuation of each asset de-

pends only on the tax rates applied to that asset. An implication of this is that

expression (10) is equally valid in considering the price implications of the recent

US dividend tax reform, even though that tax reform applied to dividends from

all equities. The US tax reform reduced the dividend tax rate for US personal

investors. The effect of this on US equity prices depends on how the average tax

rate across all investors in US equities was affected. If the group of US taxpayers

affected was sufficiently small, relative to tax-exempt US investors and non-US

investors, then again as a first approximation, there would be little or no impact
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on US equity prices.13

We note three qualifications to this simple model. First, we have assumed an

internal solution in which all investors hold all assets. Consider the introduction

of a subsidy to a group of investors on the income from asset H. This will induce

those investors to switch their holdings in favour of H. They will continue to do

so either up to the point at which, at the margin, the gain from the subsidy is

exactly offset by the additional risk they bear by moving away from an optimally

diversified portfolio - this is characterized by (6) - or until those investors have

switched all their holdings to asset H. In practice we do not observe investors

holding only one form of asset, and so (6) seems the most likely equilibrium.

Second, as argued by Miller and Scholes (1978), it may be the case that trading

costs deter some investors responding to small changes in the prices or expected

returns from particular assets. If only a subset of all investors respond to new

information, then at the margin, it is only the tax rates of those "marginal"

investors which will be reflected in the weighted average tax rates. The relevance

of this observation for examining the UK tax reform depends on whether the

weight of UK pension funds should be higher than if all investors were taken into

account. This is a key empirical issue which we address below.

Third, this model ignores trading around the ex-div day. To prevent a tax-

favoured investor holding only asset H cum-div and then diversifying ex-div, it is

necessary to introduce some cost to this trading strategy. For example, there may

be transaction costs, or a risk of unfavorable underlying price movements around

the ex-div day. Michaely and Villa (1995) develop a theoretical model in which

ex-div day trading is allowed but is endogenously limited. Lasfer (1995) presents

empirical evidence that ex-day returns in the UK are not significantly affected

by short-term trading. We follow BJ in assuming that an analysis of UK ex-day

returns can in principle identify the impact of dividend taxation.

13Chetty, Saez and Rosenberg (2005) provide more detail on this US tax reform, and empirical
evidence on its impact on US equity prices.
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4 Empirical Implications

This model suggests two empirical hypotheses about the impact of dividend taxes.

First, the overall effect of dividend taxes on share prices reflects the weighted

average tax rate of all investors, γH . What does this suggest about the impact of

the 1997 UK dividend tax reform on UK share prices? Even taking the second

special case above, UK pension funds control only small proportion of the total

wealth invested in all markets. Any change in their tax rate is therefore likely to

have a negligible effect on UK equity prices. Thus:

Proposition 1 The 1997 tax reform should have little or no effect on the prices

of UK equities.

We test this proposition below using the standard technique of analyzing drop-

off ratios. When a share goes ex-dividend, marginal shareholders are indifferent

between either selling the share at the cum-dividend price, thus forgoing the div-

idend, or keeping the share and thus receiving the dividend. Denote the cum-div

price by Pc, the ex-div price by Pex, and the dividend by D. Then following Elton

and Gruber (1970), and using (10), we have

Pc − Pex = γD (14)

or
Pc − Pex

D
= γ. (15)

The term on the left hand side of this expression is the drop-off ratio (DOR):

the fall in the price expressed as a proportion of the dividend. The term on the

right hand side is the tax discrimination variable, described above. The DOR can

therefore be used to estimate the average value of the tax discrimination parameter

γ - which determines the share price.

In practice, we measure Pc at the end of trading on the last day the share trades

cum-dividend, and Pex at the end of trading on the first day the share trades ex-

dividend. Clearly, the difference between these two prices will reflect not only the

dividend payment, but all other news about the value of the firm that emerges on
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the ex-div day. Averaging across a large number of independent observations on

DORs is therefore required to obtain a useful estimate of γ. Adjustments can also

be made for market movements on ex-div days (see below).

For comparison with BJ, we follow their approach in estimating γ. Briefly,

assume, following Lakonishok and Vermaelen (1983), that the price changes are

random variables which can be written as

Pc − Pex = θD + � (16)

where the � are independently distributed with

E(�) = 0 and var(�) = P 2
c σ

2; (17)

that is the standard deviation of the unexplained price change is assumed to be

proportional to the share price. As proposed by Boyd and Jagannathan (1994),

an efficient estimate of γ, before and after the tax reform, can then be found by

estimating
Pc − Pex

Pc
= θ1

D

Pc
+ θ2F

D

Pc
+ e (18)

where

e =
�

Pc
and hence var(e) = σ2. (19)

In (18), θ1 provides an estimate of γ prior to the tax reform. F is a dummy

variable which takes the value of 0 for observations before the tax reform and 1

for observations after the tax reform; hence θ2 is an estimate of the change in

γ following the tax reform. Following BJ, and based on microstructure models

developed by Boyd and Jagannathan (1994) and Frank and Jagannathan (1998),

which suggest a negative intercept in such a regression, a constant term may also

be included.

A further common adjustment is to account for market movements on the ex-

div day multiplied by a historic estimate of the correlation between the return

on the share and the return on the market. That is, we replace Pex with P ∗ex =

Pex − PcβR
m where Rm is the return on the market on the ex-day, and β is the

CAPM measure of risk of that equity.
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The second empirical prediction concerns holdings of UK equities. Expression

(11) makes clear that, ceteris paribus, any investor will tend to hold more of a

given asset - say H - when his tax discrimination variable for that asset (γHi ) is

above the average of all investors (γH). As is clear from the discussion above,

until 1997 the value of γ for UK pension funds holding UK equities was 1.25 and

therefore significantly above the average value across all investors. However, after

1997, this value fell to 1. This implies that:

Proposition 2 UK pension funds should hold a disproportionately high share of

UK equities before 1997, but this share should fall after 1997. By contrast, other

investors should hold a disproportionately low share of UK equities before 1997,

but should increase their share after 1997.

To investigate this proposition, we report evidence on the composition of equity

portfolios before and after 1997 for UK pension funds and other institutional

investors, and we report evidence on the share of UK equities held by different

classes of investors.

5 Data

We set up our data to mirror as closely as possible the data used by BJ, to ensure

that any differences we encounter are not caused by the samples.

Specifically, we use data from Thomson Financial Datastream on dividend

payments of quoted UK companies. This data set contains one observation per

payment, i.e. typically two observations per firm per year, as most UK firms pay

an interim and a final dividend in each accounting year. We merge daily data

on share prices and return indices into this data set, keeping in each case the

observation on the day when the share first trades ex-dividend and on the day

before, i.e. the ex-dividend and cum-dividend prices.

Before running regressions, we clean the resulting data sets as follows. We

drop any observations where core data are missing, such as the payment date,

the ex-dividend date, the (cum- or ex-dividend) share price or the value of the

dividend. We also drop observations where the last cum-dividend observation
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predates the ex-dividend observation by more than 5 trading days. We drop a few

observations for which we cannot work out the accounting year end date, because

we need this in order to match the dividend payment data with information from

company accounts. After matching the data with company accounts, we drop all

firms for which the sum of individual dividend payments over the year does not

match up with the total dividend payment reported in the accounts. Then we

drop all dividend payments that were designated as Foreign Income Dividends,

as the tax treatment for this form of dividends was different. We also drop any

observation for which the share price did not move on the ex-dividend date, which

suggests that there was no trading. Finally we drop outliers, which we define as

DORs in excess of 5.

As explained above, we adjust returns for general market movements using the

CAPM. To allow comparisons with BJ, we follow their approach in estimating

the correlation of each share’s monthly returns with market returns (β). We thus

run separate regressions of each share’s monthly return (including capital gains

and dividends) on the monthly return of the FTSE All-Share index during the 5

years preceding the tax reform. We only keep shares with at least 36 historical

observations.

The cleaning procedure used by BJ is virtually the same as ours, except that

they did not delete data where the sum of dividend payments differed from the

figure reported in company accounts, and they did not drop outliers as defined

above. Hence our sample is slightly smaller than theirs, with data on 7966 dividend

payments by 1275 firms.

[ADD DISCUSSION OF SAMPLE DESCRIPTIVE STATISTICS

HERE IF POSSIBLE]

6 Results

This section first presents empirical evidence on the behavior of drop-off ratios in

the UK. It then briefly considers evidence on UK equity ownership.
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6.1 Bell and Jenkinson (2002) replication

The recent paper by BJ uses the 1997 reform to test whether taxes affect the

valuation of dividends and to attempt to find the identity of what they refer to

as “the” marginal shareholder. We first replicate their main findings using our

sample, confirming that the mean drop-off ratio did fall significantly in the UK

in the late 1990s. We then look in more detail at the nature and timing of this

change in the distribution of drop-off ratios, and consider fluctuations in the mean

drop-off ratio over a longer horizon.

Table 1 presents the results obtained from estimating mean drop-off ratios

for pre-reform and post-reform periods in a similar way to BJ, based on OLS

estimation of equation (18). Columns 1 and 2 reproduce the results from BJ;

columns 3 and 4 present our replications. Like BJ, we compare the 30 month

period before the 1997 tax reform with the 30 month period after the reform.

Following BJ, we report results for the sample of all firms and for the sub-sample

of the largest 250 firms. Our results are very similar to those obtained by BJ.

While we estimate a smaller fall than BJ, we confirm that there was a significant

fall in the mean drop-off ratio in the UK after July 1997, particularly for larger

firms.

We implemented a number of robustness checks, which suggested that these

results are robust. Specifically, we considered the following alternative specifica-

tions. (a) Including a constant term to allow for certain ex-dividend day trading

behavior as suggested by microstructure models in Boyd and Jagannathan (1994)

and Frank and Jagannathan (1998): this does not affect the estimated coefficients.

(b) Not correcting the ex-div price (Pex) for market movements: this hardly affects

the coefficients and leads to slightly more significant falls in the mean DORs. (c)

Not dealing with heteroskedasticity, i.e. just regressing the DOR on a constant

and a post reform dummy: this does not affect the results for the sample of large

firms. For the full sample, this reduces the estimated fall in the mean DOR by

half. The estimated fall in this case is only significant at the 13% level.

Before extending the investigation, it is worth discussing the interpretation of

these results. It is true that the estimated change in the mean DOR, at least
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for the larger companies, is close to the theoretical drop in the value of γ for UK

pension funds: 20% (BJ) or 17% (our results) as against 20% in theory. However, if

pension funds were “the” marginal shareholders, then the estimated levels of these

mean DORs are not as expected. If pension funds were the marginal shareholders,

the mean DOR should be around 1.25 before the reform and 1 after the reform.

For the largest firms, the empirical results suggest a mean DOR of around 1 before

the reform and around 0.8 after the reform.

Of course, based on the asset pricing model set out in Section 3, we would

not expect the mean DOR to reflect only the tax rates of UK pension funds, but

rather an average across all investors in UK equities. While the levels of the mean

DORs before and after the reform could reflect an average across investors, from

this perspective, the significant fall in the mean DOR is more surprising.

6.2 Drop-off ratios and dividend yields

BJ also consider changes in the mean DOR for sub-samples divided by dividend

yields. The 1997 tax reform affected those shareholders with the highest valuation

of UK company dividends. In the presence of clientele effects, highly taxed in-

vestors would be expected to hold shares in low-dividend-paying firms, and lightly

taxed (or subsidized) investors would be expected to hold shares in high-dividend-

paying firms. This suggests that, before 1997, UK pension funds were more likely

to be “the” marginal shareholders for UK firms with relatively high dividend

yields. If this were the case, then the 1997 reform is expected to have most impact

on the mean DOR for high-dividend-paying firms.

BJ report results that appear to support such clientele effects. Specifically they

use annual data on dividend yields to divide their observations in the pre-reform

and post-reform periods, separately, into quintiles. They then compare the mean

drop-off ratio for each quintile in the pre-reform period with the mean drop-off

ratio for the corresponding quintile in the post-reform period. We replicate these

results in Table 2.14 Like BJ, we find that the mean DOR fell significantly only

14Unlike BJ, we present results based on individual dividend payments, rather than artificial
portfolios made up of all dividend payments on the same day. BJ state that results were similar
in both cases.
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when comparing observations with relatively high dividend yields, although it is

not the case that observations in the top quintile had the largest or most significant

drop.

Given that the rationale for splitting the sample by dividend yields is based on

the tax preference of UK pension funds for a high dividend yield in the pre-reform

period, it would seem more appropriate to divide the full sample into quintiles

based on dividend yields in the pre-reform period only. We use data on average

dividend yields in the pre-reform period to divide our sample of firms into quintiles.

We then compare the mean drop-off ratio for each quintile in the pre-reform period

with the mean drop-off ratio for the same sub-sample in the post-reform period.

Unlike the procedure used by BJ, this ensures that we are comparing mean drop-off

ratios for the same firms in the two sub-periods.

Table 3 presents these results. When the samples are classified in this way, it

is notable that the fall in the mean drop-off ratio becomes small and statistically

insignificant for the sub-sample with the highest dividend yields in the pre-reform

period. The clear pattern in the behavior of drop-off ratios by dividend yields

reported by BJ is thus quite sensitive to the precise way in which their sub-

samples were chosen. Moreover, and regardless of the method used to select the

sub-samples, we can note that the pattern of estimated mean drop-off ratios in

the pre-reform period provides little support for the view that the tax treatment

of UK pension funds was particularly important for the stock market valuation of

UK firms with relatively high dividend yields.15

6.3 Evidence on the distribution of DORs

To investigate the behavior of DORs further, we now consider the distribution

of DORs. The 1997 tax reform reduced the tax discrimination parameter γi for

the class of shareholders which previously had the highest valuation of dividends.

If UK pension funds were indeed “the” marginal investors for certain types of

UK firms, the fall in the mean DOR reported in Table 1 should be associated

with compression in the upper part of the distribution of DORs. Essentially, the

15Consistent with this, we find that the simple correlation coefficient between the DOR and
the dividend yield in the pre-reform period is less than 1%.
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highest values of γi were eliminated by the tax reform, while lower values of γi
were unaffected.

To examine this prediction, Figure 2 plots various quantiles of the distribution

of DORs over the same sample period used in Table 1. In fact we see the opposite

pattern, with the fall in the mean DOR after 1997 being associated with a fall in

drop-off ratios at the bottom end of the distribution. The upper quartile increases

from 1.3 in 1995 to 1.4 in 1999, with no sign of any reduction following the 1997 tax

reform. In contrast, the bottom decile falls steadily throughout this period, from

0.1 in 1995 to -0.6 in 1999. This indicates that there was a considerable increase in

the proportion of observations with negative drop-off ratios. A negative drop-off

ratio is found when the firm’s share price increases (relative to the market) on

the ex-dividend day, notwithstanding the loss of the entitlement to the dividend

payment. We discuss this development further below, but note that shifts at the

bottom end of the distribution of DORs are not easily explained by the change in

the tax treatment of UK pension funds. More generally, Figure 3 shows that the

distribution of DORs widened after 1997, while differences in the tax treatment of

different classes of investors were reduced. This suggests that developments other

than the 1997 tax reform may have been the dominant influence on the behavior

of UK drop-off ratios during this period.

6.4 Further evidence on timing

We now extend the analysis to consider more carefully the timing of these changes

in the mean drop-off ratio, and the longer term evidence. Following BJ, our

regression analysis in Tables 1-3 neglected precise timing issues, as there was just

one post-reform dummy: the test compared a 30 month period before the reform

with a 30 month period after the reform. In order to see more precisely when the

fall in the mean DOR occurred, we can estimate the mean DOR for 6 month and

12 month periods. To maintain comparability with the previous results, we again

use the GLS estimation procedure explained in Section 4. Table 4 presents these

estimates of mean DORs for each year and half-year from 1995 to 1999.

The annual estimates suggest that the mean DOR did not fall significantly until
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1999, although the tax reform was implemented in July 1997. The six monthly

estimates suggest that there was a marked fall in the second half of 1997. However

they also show that there was a larger increase in the mean DOR in the second

half of 1998, which stops this showing up in the annual estimate for 1998. Indeed

the mean DOR in the second half of 1998 is the highest found for any of these

six-month periods. This indicates that there are substantial fluctuations in these

estimates of mean DORs, which may have little to do with tax changes.

To explore this further, we consider longer term evidence. Figure 2 plots

annual and six-monthly estimates of mean DORs between 1988 and 2000.16 Our

original sample period is marked here by the two vertical bars, with the tax reform

occurring in the middle of that period.

This evidence confirms that the behavior of the mean DOR in the UK is indeed

erratic. There is a sharp increase from 1988 to 1991, which is not explained by

any change in the tax treatment of UK pension funds. Both the fraction of equity

owned by tax-exempt institutions (see below) and their tax treatment were stable

over this period. The tax discrimination parameter γ for UK pension funds fell

from 1.33 in 1992 to 1.25 in 1994, when the rate of the refundable dividend tax

credit was reduced from 25% to 20%. However we see that there was no fall in

the mean drop-off ratio for UK companies over this period. The period studied by

BJ is thus unique in showing an association between a significant fall in the mean

DOR and an increase in dividend taxation for UK pension funds. Furthermore,

the mean DOR at the end of this period, in the second half of 2000, is very similar

to that at the start of the period, in the first half of 1988, although the relevant

tax discrimination parameter for UK pension funds had fallen from 1.33 to 1.

These fluctuations in the mean drop-off ratio appear to be associated with

changes at the bottom end of the distribution, and in particular with the fraction

of observations where the drop-off ratio is negative. Table 5 reports annual figures

for the share of observations with negative drop-off ratios. This fraction falls

sharply from 1988 to 1991 and increases sharply towards the end of the 1990s,

mirroring the fluctuations in the mean drop-off ratio shown in Figure 2. Negative

16Unfortunately we do not have the required data on dividend payments to calculate DORs
before 1988.
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values for the drop-off ratio - observations where the share price increases despite

the share going ex-dividend - seem to be most common in periods when the stock

market is both volatile and rising. This was the case immediately after the 1987

stock market crash, and again during the dot com bubble period of the late 1990s.

These developments in the tail of the distribution of drop-off ratios appear to exert

a strong influence on the behavior of the estimated mean.

The behavior of the mean drop-off ratio in the US provides further grounds for

doubting whether the fall in the UK emphasized by BJ was related to the 1997 UK

dividend tax reform. Estimates presented in Chetty, Rosenberg and Saez (2005)

show that the mean DOR in the US also fell sharply over the period studied by BJ,

from around 0.8 in 1994 to around 0.4 in 2000, with the sharpest fall also occurring

from 1999 to 2000. Using data over the period 1963-2004, Chetty, Rosenberg and

Saez show that such fluctuations in the mean DOR in the US are not uncommon,

and display little relationship with changes in dividend taxation. Our evidence

for the UK supports their conclusion: estimates of mean drop-off ratios are too

volatile to provide reliable evidence about the impact of dividend taxes on the

stock market valuation of firms.

6.5 Equity ownership

The second proposition discussed in Section 4 concerned the share of UK equities

in the portfolios of UK pension funds. This share is expected to fall after the

July 1997 tax reform eliminated a major tax advantage for UK pension funds of

dividends from UK companies. This prediction also applies to the holdings of

UK insurance companies insofar as they relate to the provision of pension plans,

although not to the provision of life insurance.

Table 6 reports the proportion of UK equities in the total equity holdings of UK

pension funds, insurance companies and unit trusts between 1990 and 2001. The

UK share of pension fund equity portfolios did indeed fall sharply, from around

three quarters at the end of 1996 to around two thirds by the end of 2001, having

been quite stable during the first half of the 1990s. The UK share of insurance

company equity portfolios also fell, from around 80% to around 75%, having also
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been stable in the period before this tax reform. In contrast, for unit trusts -

mutual funds whose tax treatment did not change at all in 1997 - there was a

temporary increase in the UK share of their equity holdings immediately after the

tax reform, although this has since returned to its pre-reform level. This indicates

that the change in the composition of equity portfolios observed for UK pension

providers was not common to all UK institutional investors during this period.

The smaller fall for insurance companies relative to pension funds is consistent

with the tax change affecting only part of insurance company portfolios.

Table 7 reports estimates of the fraction of total UK quoted equity owned

by different types of shareholders, for the years between 1990 and 2000 for which

these estimates are available. The last observation before the July 1997 tax reform

refers to the end of 1994, when UK pension funds owned 28% of equity quoted on

the London stock exchange. This share fell to 18% by the end of 2000, although

it is not possible to date precisely the timing of this fall. The share owned by UK

insurance companies has been much more stable. This suggests that the fall in

UK equity as a share of insurance company total equity holdings, shown in Table

6, reflected an increase in the total size of their portfolios rather than a fall in their

holdings of UK equity. The fall in the share of UK equity owned by UK pension

funds was accompanied by an increase in the share of UK equity owned by foreign

shareholders, which rose from 16% at the end of 1994 to 32% by the end of 2000.

While this was partly a continuation of a longer term trend, it seems likely that

this increase in foreign ownership of UK equity was given further impetus by the

reduced attractiveness of UK equity to UK pension funds after the abolition of

refundable dividend tax credits in July 1997.

As we discussed in Section 3, the effect on the valuation of UK equities would

depend on the size of the premium required by foreign investors to increase their

exposure to UK-specific risks. A negligible change in this risk premium is consis-

tent with the absence of any noticeable effect on the level of the UK stock market

(Figure 1). At first sight this is inconsistent with the change in the mean drop-off

ratio after 1997 emphasized by BJ, but as discussed earlier in this section, there

are reasonable grounds for doubting whether this fall in the mean drop-off ratio
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was driven by the change in the tax treatment of UK pension providers.

7 Conclusions

The abolition of refundable dividend tax credits in July 1997 represented a sub-

stantial increase in the taxation of dividends paid by UK companies for an im-

portant group of shareholders: UK pension funds, and UK insurance companies

providing pension plans. Bell and Jenkinson (2002) argued that this tax reform

had a substantial impact on the stock market valuation of dividends paid by UK

firms, implying that UK pension providers were “the” marginal investors in UK

equity, at least in the period before the tax reform.

We question this conclusion on both theoretical and empirical grounds. When

different investors are subject to different tax rates, the Capital Asset Pricing

Model suggests that the market valuation of dividends should depend on an av-

erage of tax rates across all investors holding UK equities. While this gives some

weight to the tax treatment of UK pension funds, it is not consistent with the dom-

inant role suggested by Bell and Jenkinson. In this model, all investors that hold

both UK equities and other assets are marginal, with differences in tax treatments

just offset by differences in exposure to risks at the optimal portfolio allocations.

Moreover, since the wealth invested by UK pension providers is small relative to

the size of the world capital market, as a first approximation we would expect a

change in the tax treatment of UK pension funds to have little or no effect on the

pricing of UK equities. The first-order effects of this tax reform should be seen in

a shift in the composition of pension providers’ portfolios away from UK equities.

This affects equity prices only to the extent that other investors - notably foreign

investors - require a higher risk premium to take up additional holdings of UK

equity.

Bell and Jenkinson (2002) base their empirical conclusion principally on a fall

in the mean drop-off ratio in the UK after July 1997. We confirm that this fall

occurred, but question whether it can confidently be attributed to the abolition of

refundable dividend tax credits for UK pension funds. The largest fall occurred in

1999, some eighteen months after the tax reform. While the tax change affected
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investors with the highest valuation of UK dividends, the main change occurred in

the lower tail of the distribution of drop-off ratios. As in the US, the mean drop-

off ratio in the UK is shown to fluctuate erratically over a longer time period.

Indeed the period studied by Bell and Jenkinson (2002) appears to be unique in

showing an association with changes to the tax treatment of UK pension funds.

Interestingly, Chetty, Rosenberg and Saez (2005) have shown that there was also

a sharp fall in the mean drop-off ratio in the US in late 1990s. Presumably this

fall in the US was not driven by the tax treatment of UK pension funds; though it

may have been driven by factors that were common to the US and the UK stock

markets during this dot com bubble period.

We share the skepticism of Chetty, Rosenberg and Saez (2005) about the use

of mean drop-off ratios to test hypotheses about the impact of dividend taxation.

Mean drop-off ratios are simply too volatile to attach causal significance to short-

run fluctuations around tax reforms.

We report evidence on the ownership of UK equities that are consistent with

the predicted changes to the composition of UK pension fund portfolios after

this tax reform in 1997. UK pension funds have reduced their exposure to UK-

specific risks following the abolition of a uniquely favorable tax treatment of UK

dividends. Foreign shareholders have increased their holdings of UK equities over

the same period. Noting the relative size of UK and foreign investors, asset pricing

theory does not suggest that this should have had a major impact on the market

valuation of UK equity. This is consistent with the absence of a crash in the UK

stock market on the announcement of this tax reform; and, in our view, it is also

consistent with a closer examination of the available empirical evidence.
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Table 1: Regression results obtained by BJ and replication 
 BJ 

all firms 
BJ  
largest 250 

Replication 
all firms 

Replication 
largest 250 

Observations 8837 2348 7966 1565 
     
pre 07/97 0.890** 

(0.018) 
1.028** 
(0.027) 

0.904** 
(0.013) 

0.978** 
(0.024) 

Δ post 07/97 -0.106** 
(0.029) 

-0.204** 
(0.041) 

-0.080** 
(0.024) 

-0.168** 
(0.050) 

Notes: Heteroskedasticity-robust standard errors in parentheses. Results obtained by regressing DORs 
multiplied by D/Pc on D/Pc, and a post-reform dummy multiplied by D/Pc. Stars indicate the level of 
significance (*: 10%, **: 5%). 

 

 

 

Table 2: Regression results by dividend yield quintiles 
 (1) (2) (3) (4) (5) 
Observations 
 

1594 1593 1594 1593 1592 

pre 07/97 0.821 0.834 0.912 0.927 0.917 
 (0.050)** (0.033)** (0.028)** (0.025)** (0.023)** 
Δ post 07/97 -0.021 0.007 -0.114 -0.114 -0.078 
 (0.086) (0.053) (0.051)** (0.040)** (0.043)* 
Notes: Heteroskedasticity-robust standard errors in parentheses. Results obtained by regressing DORs 
multiplied by D/Pc on D/Pc, and a post-reform dummy multiplied by D/Pc. Sample split by dividend 
yield quintiles before and after reform, where (5) is the top quintile. Stars indicate the level of 
significance (*: 10%, **: 5%). 

 

 

 

Table 3: Regression results by pre-reform dividend yield quintiles 
 (1) (2) (3) (4) (5) 
Observations 
 

1387 1649 1633 1598 1525 

pre 07/97 0.765 0.859 0.908 0.935 0.910 
 (0.058)** (0.035)** (0.025)** (0.025)** (0.023)** 
Δ post 07/97 0.014 -0.041 -0.086 -0.122 -0.032 
 (0.081) (0.057) (0.040)** (0.046)** (0.044) 
Notes: Heteroskedasticity-robust standard errors in parentheses. Results obtained by regressing DORs 
multiplied by D/Pc on D/Pc, and a post-reform dummy multiplied by D/Pc. Sample split by pre-reform 
dividend yield quintiles, where (5) is the top quintile. Stars indicate the level of significance (*: 10%, 
**: 5%). 

 

 

Page 45



Table 4: Estimated drop-off ratios by year / half-year 
Half year Yearly Half-yearly  
1995h1 .92 

(.02) 
1995h2 

.91 
(.02) .88 

(.03) 
1996h1 .87 

(.03) 
1996h2 

.89 
(.02) .91 

(.03) 
1997h1 .92 

(.03) 
1997h2 

.89 
(.02) .84 

(.04) 
1998h1 .80 

(.04) 
1998h2 

.88 
(.03) .95 

(.04) 
1999h1 .77 

(.06) 
1999h2 

.76 
(.04) .76 

(.04) 
Notes: Heteroskedasticity-robust standard errors in parentheses. Results obtained by regressing DORs 
multiplied by D/Pc on D/Pc for each year and half-year using the full sample of firms. 

 

 

 

Table 5: Share of negative DORs 
Year 88 89 90 91 92 93 94 95 96 97 98 99 00 
Share of 
negative 
DORs 
(%) 

21 14 13 9 15 12 12 9 10 13 15 16 20 

Notes: Calculated for full sample of firms. 
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Table 6: Share of UK equities in total equity holdings of pension funds, long-
term insurance companies and unit trusts 
 Pension Funds Insurance Companies Unit trusts 
1990 75.0% 80.9% 64.9% 
1991 74.2% 79.6% 62.0% 
1992 76.2% 80.3% 60.4% 
1993 74.9% 78.2% 60.1% 
1994 74.6% 77.9% 56.4% 
1995 75.7% 77.7% 62.1% 
1996 76.6% 79.0% 58.8% 
1997 76.5% 80.5% 66.9% 
1998 75.5% 80.6% 64.6% 
1999 70.7% 76.7% 63.0% 
2000 68.8% 78.6% 59.5% 
2001 67.1% 75.1% 59.2% 

Source: Financial Statistics, tables 5.1A and 5.1B. 

 

 

 

Table 7: Beneficial Ownership of UK equities 
 1990 1991 1992 1993 1994 1997 1998 1999 2000 
UK Pension 
Funds 

31.7 31.3 32.4 31.7 27.8 22.1 21.7 19.6 17.7 

UK Insurance 
Companies 

20.4 20.8 19.5 20 21.9 23.5 21.6 21.6 21.0 

Foreign 
Shareholders 

11.8 12.8 13.1 16.3 16.3 24 27.6 29.3 32.4 

Source: National Statistics (2003), table A; end of year figures. No data available for 1995 and 1996. 
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Figure 1: FTSE 100 index, 2nd of July 1997 indicated by vertical line. Source: 
Thomson Financial Datastream 
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Figure 2: The distribution of estimated DORs 
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Figure 3: DORs from 1988 to 2000 
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Notes: Results obtained by regressing DORs multiplied by D/Pc on D/Pc for each year and half-year 
using the full sample of firms. 
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I.   INTRODUCTION 

As explicit taxes on international trade have diminished, so the potential impact of domestic 
taxes on international trade has become more apparent and controversial. In the early days of 
the European Union, for example, the elimination of internal customs barriers led to sharp 
disagreements, especially between France and Germany, as to the trade impact of the 
differing forms, levels and balance between direct and indirect taxes in the various member 
states (Sinn, 1990). That same debate has rumbled on for many years in the United States, 
where it is quite commonly argued that the remission of VAT on exports places foreign 
countries at an unfair competitive advantage in world markets relative to those (notably of 
course the US) more reliant on the corporate income tax. This view underlay the long-
running dispute at the WTO over the Foreign Sales Corporation (and predecessor DISC and 
Successor EITI) legislation of the United States. Although (perhaps because) this scheme and 
its successors have now been removed, the same concern continues to be expressed, and 
indeed has left its mark on the current tax reform debate. A recent example is the argument of 
Hartman (2004) that the US suffers strongly from the lack of border tax adjustment to the 
corporate tax, relative to firms located in countries heavily reliant on the border-adjusted 
VAT.  
 
These arguments are commonly treated with some contempt by theorists, who point to the 
trade-neutrality of a destination-based VAT levied at a uniform rate, and downplay the 
potential impact of reliance on origin-based taxes by invoking equivalence results between 
source and origin-based taxes: see for example the response to Hartman by Viard (2004). But 
(as indeed Viard stresses, and will be seen below), the scope of these results is limited, so 
that at a theoretical level the issue remains unresolved. Perhaps even more fundamentally, it 
seems clear, after fifty years or so of this debate, that many (perhaps mainly non-economists) 
simply find these arguments of principle unpersuasive, and continue to believe that the 
structure of the domestic tax system, particularly in relation to corporate taxes and the VAT, 
affects export performance. 
 
Against this background of strongly held views and some theoretical ambiguity, this paper 
seeks to establish some stylized empirical facts. Using panel data for 27 OECD countries 
over the period 1967-2003 (somewhat less, for some regressions, given data limitations), we 
ask: Do countries that rely more on value added taxes, and/or less on corporate taxation, tend 
to have higher or lower net exports? The focus here is on net exports, it should be noted, 
rather than on export or trade intensity (meaning exports or the sum of exports and imports 
relative to GDP)—which have been the focus of the few previous studies in this area—
because one key route by which the corporate tax may affect trade is through the capital 
account. This then requires an inherently dynamic analysis, because of the intertemporal 
budget constraints linking net exports over time.1  
                                                 
1 Having said this, we should note too that we obtain broadly the same results as below using instead export 
intensity as the dependent variable, as is reported in the Appendix. 
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Surprisingly, given the heat of the debate, these questions have received almost no empirical 
attention. The impact of the VAT on export and trade intensity has recently been considered 
by Desai and Hines (2005), who find, for high-income countries, somewhat mixed results: in 
the presence of fixed effects, a simple dummy representing the presence or absence of a VAT 
has no effect on either export or trade intensity; the share of VAT in total tax revenue in 
2000,2 however, is significantly, negatively related to both.3 On the trade impact of the 
corporate tax, closest to the concerns here is a recent result of Slemrod (2004). Investigating 
(for about 100 countries at different income levels, observed in four years), not the impact 
but the determinants of the corporate tax, he finds a significant positive association between 
corporate tax revenues relative to GDP and trade intensity. This paper takes a different tack 
from these in focusing on net exports, and on the potential dynamics of tax effects, in using a 
full time series of data for VAT revenues and rates, and in addressing the tax mix argument 
directly by including both corporate tax and the VAT. 
 
The plan of the paper is as follows. Section II provides a simple framework that brings out 
some key theoretical considerations and guides the empirics. A preliminary investigation of 
the properties of our sample is presented in Section III. Section IV then describes our 
empirical strategy and reports results. Section V concludes. An appendix describes the 
dataset and variables used in the estimation, and presents some subsidiary empirical results. 
 
 

II.   TAX STRUCTURE AND NET EXPORTS: ANALYTICS 

This section considers the ways in which tax structure might affect exports, using as 
framework for this a simple model that will also guide the empirical analysis to follow. 
 

A.   A simple model 

The analysis focuses on a small, open, two-period economy. This ‘home’ country is inhabited 
by a representative consumer with preferences defined over consumption in the 
two periods. There is a single produced good, which can be used either for consumption or 
investment; all nominal prices, including the exchange rate in both periods, are normalized at 
unity.

),( 21 CCU

4 In the first period, there is an endowment Y —which can be thought of as the sum of 
current production and accumulated assets, both fixed by past decisions—that can be 

                                                 
2 With revenue data available to them only for a single year, note that this is a country-specific constant 
throughout the post-VAT introduction period of the panel. Observations in which no VAT is present, so that 
VAT revenue is necessarily zero, are also included in these regressions. 

3 For the full set of countries in their sample, in contrast, both the VAT dummy and reliance on VAT revenue 
are significantly and negatively associated with both trade intensity and the export share.  

4 Thus any movements in general price level or the exchange rate are effectively absorbed into the interest rate; 
and the interest arbitrage condition below implicitly encompasses an exchange parity condition. 
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supplemented by borrowing an amount b from the rest of the world, with these resources then 
either consumed, invested in amount K in domestic production, or lent abroad in amount B. 
Thus, in the absence of tax, .1 BbYC −+=  In period 2 the investment yields output 

with F assumed strictly concave, and interest is paid at the gross rate R on amounts 
invested at home and received at the rate r (gross of home country taxes) on loans to the rest 
of the world. Capital does not depreciate, so that, still in the absence of tax, 

 There is assumed to be no cross-ownership of domestic 
fixed factors, so that all rents accrue to the home country. 

),(KF

.)1()1()(2 BrbRKFKC +++−+=

 
To capture the issues raised in the introduction, allowance is made for four types of tax.5 The 
home country taxes consumption on a destination-basis (that is, irrespective of whether 
domestically-produced or imported) at the (tax-exclusive) ad valorem rate —this 
corresponds to a single-rate broad-based VAT—and on an origin basis (on all consumed 
commodities, whether the consumption is at home or abroad) at the (tax-inclusive) ad 
valorem rate  There is also a source-based tax on the return 

VT

.OT )()1( KFTO− to home 
investment at the rate of , and a residence-based tax on all the home resident’s savings, 
whether left at home or put abroad, at the rate  (both rates tax-inclusive, and any 
production tax paid assumed to be deductible). There is no explicit taxation of rents to the 
domestic fixed factor, a point to which we return later. All tax revenue in period i is returned 
to the consumer as a lump sum amount 

ST

RT

iT which they take as given in their own decision-
making.  
 
The budget constraint in period 1 is thus 
 

101 ))(1()1( TBbKYTCTV +−+−−=+ ,    (1) 
 
where ),(11 KYTCTT

OV −+= while in period 2 it is  
 
  202 ))1(1()1())()1)(1()(1()1( TBTrbRKFTTKTCT RRSV +−+++−−−+−=+  ,  (2) 
 
where .))()]1)(1)(1(1[ 022 rBTRbTKKFTTTKTCTT RSRSV O

++−−−−++=  Since the home 
investor can either invest at home for a net return of )1)(1( RS TTR −−  or abroad for a net 
return of  (and similarly the foreign investor can take either r or , before 
paying foreign taxes) arbitrage ensures that in equilibrium: 

)1( RTr − )1( STR −

 
                                                 
5 Allowing for all four to be levied simultaneously is a matter of brevity rather than realism. While the model 
implies, for example, that capital may be subject to both source and residence-based taxes, this is to capture 
conveniently situations in which only one or the other is levied. 
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rTR S =− )1( .      (3) 
 
Combining (1)-(3) and using the definition of iT , gives: 

*
1

)(
1

2
1 Y

r
RKKFY

r
C

C ≡
+
−

+=
+

+ ,    (4) 

 
which equates the present value of consumption to that of the endowment and rents (the latter 
denoted by *Y ). This, it should be stressed, is the intertemporal budget constraint of the 
overall economy, not that perceived by the representative citizen (which will reflect the 
various taxes and transfers in operation, though these wash out in aggregate). 
 
As a final preliminary, note that net exports, on which interest here focuses, are 
 

bBCYE −=−≡ 11       (5) 
 
in period 1 (the equality coming from (1) and the definition of 1T ), while in period 2 they are 
(from (2) and the definition of 2T  )  
 

BTRbrCKFKE S ))1(1()1()( 22 −+−+=−+≡ .   (6) 
  
In present value, combining (5) and (6) and using (3) gives 
 

,0
1

2
1 =

+
+

r
EE        (7) 

 
so that the present value of net exports is zero. 
 
Substituting from (1) and (2) for consumption in each period, the problem solved by the 
consumer is to choose K and B to maximize 
 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

+−+++−−−+−
+

+−+−−

V

RRSO

V

O

T
TBrTbRKFTTKT

T
TBbKYT

U
1

))1(1()1())()1)(1()(1(
,

1
))(1( 21   (8)  

     
with r being taken as given (the small country assumption) and borrowing from abroad b 
correspondingly determined as a residual, given the infinitely elastic supply of funds from the 
rest of the world, and with the iT  also taken as parametric. The necessary conditions for this 
are 
 

B:         0))1(1)(,(),( 212211 =−++− rTCCUCCU R    (9) 
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K:   0))()1)(1(1)(,(),( 212111 =′−−++− KFTTCCUCCU RS                     (10) 
 
where derivatives are indicated by primes, except that  denotes iU ./ iCU ∂∂  
 

B.   Trade and indirect taxation 

Consider first the impact of the commodity taxes,  and . This is simple: each cancels 
out of the necessary conditions and so neither has any effect on the real equilibrium, an 
irrelevance result related to but distinct from the equivalence results on which much has been 
written.

VT OT

6 In particular, neither commodity tax has any effect on the level of exports in any 
period. The reason for this irrelevance is straightforward. Neither tax affects production 
decisions, since both bear only on items of final consumption. Thus the present value of 
lifetime consumption, being equal to the present value of lifetime income, is also unaffected; 
and thus each tax is effectively lump sum, being levied on the consumption side in the case 
of the destination–based tax and the income side in the case of the origin tax.  
 
This irrelevance of both destination and origin based consumption taxes to export behavior 
rests on a number of assumptions. The first, evident from the analysis above, is that the rates 
at which they are applied do not change over time. A fully anticipated increase in the rate of 
VAT, for example, has effects akin to those of an increase in the rate of residence-based 
taxation, since it lowers the real return to saving. Consumers would be expected to bring 
consumption forward to avoid the higher tax in the second period, so that net exports 
decrease in the first period and increase in the second. (Formally, the effect is equivalent to 
that of a increase in the rate of residence-based taxation, discussed below). Second, with only 
one consumption good in each period the model above cannot capture the important feature 
of reality that effective rates of commodity taxation commonly vary quite widely across 
commodities. In terms of the destination-based VAT commonly deployed, in particular, non-
tradables are often subject to a relatively low tax rate—non-traded foodstuffs, in particular, 
are often exempted on equity grounds, and the coverage of services is commonly incomplete. 
In this case the VAT will tend to decrease the size of the tradable sector and hence export 
intensity, with production and consumption shifting to non-tradables (Feldstein and Krugman 
(1990)). Quite how this effect would manifest itself in the pattern on net exports over time, 
however, is not clear. Third, another important feature of VAT reality is imperfect refunding 
of VAT paid in inputs used by exporters: controlling such refunds is a key administrative 
challenge in many countries, especially in the developing world but also in the OECD 
countries in the empirical analysis below. If such refunds are not properly paid, the VAT acts 

                                                 
6 The equivalence result in the present context is the observation that if )1/( VVO TTT += then the two taxes 
raise the same present value of tax revenue; so long as the government is freely able to borrow or lend, they thus 
lead to the same real allocation even if revenue is not returned to the consumer as a lump sum. For a general 
statement of equivalence results, see de Meza, Lockwood and Myles (1994) and, in an intertemporal context 
similar to that here, Genser, Haufler and Sørensen (1995). 
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in part as an export tax. As is noted by Desai and Hines (2005), this too would be expected to 
reduce the size of the tradables sector, and reduce export intensity.  
 
One other point should be noted. This is that the effects of the origin-based tax are quite 
different from those of the source-based corporate tax, . Thus one cannot argue for 
irrelevance of the corporate tax by asserting that it is analogous to an origin tax and then 
invoking irrelevance or equivalence results on the latter. The key point here is that the origin 
tax to which these results apply is a tax only on final consumption goods, whereas a source 
based tax applies to all output. The latter thus has distorting effects on production more akin 
to this of a production tax levied on all stages of production—and for which, given the 
distortion of production choices, the irrelevance and equivalence results do not apply. 

ST

 
C.   Trade and corporate taxation 

Turning to the impact of corporate taxes, note first that (9) and (10) together imply that 
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Consider first the effects of the source-based tax,  (with the residence-based tax  set to 
zero). Using (3), the right of (4) can be written as:  

ST RT

r

TK
T

rTKF
YTY

S
S

S

S +

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

−
+≡

1

)(
1

)]([
)(*    (13) 

 
which, using (11), is readily shown to be decreasing in Thus the present value of 
consumption falls. To derive the impact on exports, note that since in this case the right of 
(12 ) is simply

.ST

),1( r+β which is unchanging, maintaining the equality requires that  and 
both fall. This fall in  in turn means, from (5), that first period exports rise; and since 

the present value of exports is zero, this in turn means that exports in the second period must 
fall.  

1C

2C 1C

 
                                                 
7 This is stronger than is needed for the results below. 
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The intuition is straightforward. A source-based tax on corporate income reduces investment 
at home, meaning greater capital exports (or less capital imports) in the first period, which is 
financed by running a greater trade surplus (or smaller deficit);8 one can think of the 
increased capital exports leading to an exchange depreciation. In the second period income, 
net income from abroad is higher as a consequence of the increased capital exports in the 
first, enabling a smaller trade surplus.  
 
For the residence-based tax, note first from (11) that domestic investment is unchanged and 
hence so too, using also (3) in (4)(with  set to zero), is the present value of lifetime 
consumption. But then from (12) it is readily verified that  increases.

ST

1C 9  Hence net exports 
fall in the first period and rise in the second—the opposite pattern to that of an increase in the 
source tax. The reason is again straightforward. A residence-based tax has no effect on the 
level of investment at home, since it does not affect the return required by non-resident 
investors. It does however lower the net return on savings faced by the home consumer, 
which—given our assumption on preferences—leads to lower savings. This means less 
investment abroad in period 1, which implies a lower trade surplus. This again reverses itself 
in period 2, when the reduction in income from abroad implies a higher trade surplus.  
 
Source- and residence-based corporate taxes thus have very different effects on the pattern of 
net exports. There is some reason to suppose, however, that—point for point—the former are 
likely to be stronger in practice. This is because the impact of source-based taxation arises 
from the tax-sensitivity of the location of real investment, which is now thought to be quite 
marked,10 while that of residence-based taxation arises from the interest-sensitivity of 
aggregate savings, the significance of which remains less clear. 
 
Several issues arise in extracting empirical guidance from these results. A first—given that 
they lead to quite difference conclusions—is whether corporate taxation is best seen as 
source- or residence-based. In practice, corporate tax systems often have a significant 
element of source taxation. This may be explicit, with outright exemption of corporation’s 
earnings from abroad: this is the case, for example, in the Netherlands. Or it may be implicit. 
                                                 
8 Sinn (1985) argues that an effect of this kind explains the high level of capital imports into the U.S. following 
a cut in effective marginal corporate tax rates in 1981. 

9 Using (4)  in  (12) defines implicitly by   )(1 RTC
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where, by the argument in the text, *Y is independent of  Differentiating with respect to , the result 
follows from concavity of  

.RT RT
).(Cu

10 See for example the surveys in Hines (1999) and de Mooij and Ederveen (2003). 
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For while many countries—including the United States and United Kingdom—in principle 
apply the residence principle (allowing a non-refundable credit against their own taxes for 
those paid abroad), their taxes typically only apply when a multinational’s subsidiary abroad 
pays dividends to the parent, so that those taxes can be deferred (and hence reduced in 
present value) by delaying that repatriation. While most OECD countries now have 
controlled foreign corporation rules, under which profits of subsidiaries earned abroad—
typically in low-tax jurisdictions—may be brought into tax even if not repatriated to the 
parent, the scope of their application remains limited. All this brings many countries’ 
corporate tax systems close to ones of de facto source taxation.  
 
Second, the corporate taxes in the model above bear only on the marginal return to 
investment and savings, leaving the return to the fixed factor untaxed. The closest empirical 
analogue to , for example, is the marginal effective tax rate, not the statutory or any 
measure of the average effective rate. In practice, however, corporate taxes are likely to bear 
also on intra-marginal returns, so the question arises to how the taxation of rents would affect 
the analysis above. So long as the fixed factors themselves are internationally immobile—so 
that the rents are location-specific—such taxation will have no effect on the level of real 
investment, so that the impact can only be in the form of income effects operating through 
the raising of tax revenue itself. And to the extent that the home country levies tax on rents 
that would otherwise accrue to its own residents, there will be no effect at all in the model 
above, given the assumption that revenue is returned to the consumer as a lump sum.  

ST

 
Thus it is only to the extent that the fixed factor is owned by non-residents that even income 
effects will arise. A home country tax on rents accruing to foreigners, for example, allows an 
increase in the present value of lifetime consumption. Given the assumption on preferences 
above, this will be taken entirely as an increase in ; with production unchanged, period 1 
exports will thus fall, with a reduced trade surplus reflecting increased borrowing from 
abroad in anticipation of the greater receipts in period 2. This effect will be weakened under 
alternative assumptions on preferences, but will not be reversed so long as any of the 
anticipated increase in revenue is reflected in present consumption.  

1C

 
Further effects will arise if the fixed factor is internationally mobile, as in the recent literature 
on the concept and impact of average effective tax rates (as in Devereux and Griffith (2003), 
for example). In this respect, an increase in the corporate tax will tend to drive real 
investment abroad, so that the effects will be closely akin to those of the source based tax 
analyzed above. 
 
A third set of issues relate to the limits and interpretation of the model itself. In an 
overlapping generations or Blanchard-Yaari framework, for example, the condition that the 
present value of net exports be zero—of which heavy use was made above—does not apply. 
The essence of the intertemporal optimization would remain the same, however, so that the 
effects shown above are again likely to leave their mark. The question also arises as to how 
to interpret, for practical purposes, the two periods into which the model divides the future. 
To the extent that anticipatory adjustment to tax changes may take the form of stock 
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adjustment, the first period is naturally thought of as corresponding to fairly brief, short-run 
effects. Sluggish adjustment of real investment, on the other hand, is likely to slow the 
response to changes in source taxes. The safest empirical course, pursued below, is to 
recognize the potential complexity of dynamic effects and leave the rest to the data. 
 
One last limitation—which applies also to the analysis of indirect taxation above—deserves 
emphasis. This is the assumption that all tax revenue is returned to the consumer as a lump 
sum. In the more plausible case in which it is not, the path of public expenditure may be 
affected by either a change in the present value of tax receipts or, if the government is 
constrained in its ability to borrow, by a change in its time path, And changes in public 
expenditure may themselves affect export performance, If government expenditure is 
concentrated on non-tradables, for example, a shift that an enabled an increase in government 
expenditure may also lead to reduced exports by this route. 
 
 

III. THE DATA: A FIRST LOOK 

The sample—summary statistics for which are provided in the appendix—is an unbalanced 
panel of 27 OECD countries, covering the period after VAT introduction in each country. 
The estimation period is from 1967 to 2003, and the total number of observations is 573.  
 
Figures 1 and 2 present scatter plots depicting the relationship between the trade balance (net 
exports relative to GDP) and reliance on corporate taxes and VAT, respectively. The 
correlation coefficient between the trade balance and VAT reliance is positive but only 
marginally significant at 0.07. That between trade balance and corporate tax reliance is also 
positive, but in this case it is highly significant, at 0.35. These simple plots thus suggest that 
net exports are positively associated with both VAT reliance and corporate tax reliance, 
albeit only weakly so in the case of the former. 

 
Figures 3 and 4 depict the time series behavior of these variables by plotting the unweighted 
annual averages of the trade balance, and the degree of revenue reliance on VAT and 
corporate taxes in our sample. There is again a suggestion of a positive association between 
net exports and both VAT and corporate tax reliance in our sample, though the correlations 
are not significant. 
 
Little can be safely concluded from these simple correlations, however, since they abstract 
from the impact on net exports of other factors, may be contaminated by various biases, and 
do not address the dynamics of interest here. These considerations call for a closer 
econometric analysis, to which we now turn.  
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Figure 1. Trade Balance Against VAT/GDP 
 

-.2
-.1

0
.1

.2
ne

t e
xp

or
ts

 a
s 

a 
sh

ar
e 

of
 G

D
P

0 .05 .1 .15
VAT as a share of GDP

 
 
 
 

Figure 2. Trade Balance Against CIT/GDP 
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Figure 3. Trade Balance and VAT Reliance, Unweighted Yearly Average 
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       Figure 4. Trade Balance and Corporate Tax Reliance, Unweighted Yearly Average 
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IV. Empirical Analysis 
 
After outlining the empirical strategy, this section reports results for both static and, our main 
focus, dynamic specifications. 
 

A. Econometric Specification and Issues 
 

The basic form of the equation that we estimate is, for country i at time t: 
 

)()( ,

2

0,

2

01, ktik kktik ktitiit CITVATNXNX −=−=− ∑∑ ++++= γβφµα   
 

ititktik XTAX εθδ +′++ −∑ )( ,      (14) 

where NX denotes net exports of goods and services (relative to GDP), CIT and VAT are 
variables relating to the corporate tax and VAT respectively—we use several variants—TAX 
denotes the sum of all tax revenues (relative to GDP), the vector X denotes other conditioning 
variables (including GDP per capita and various geographic controls, described in the Data 
Appendix), iα and tµ  are country- and time-specific effects respectively, and itε  is an 
idiosyncratic error term. We allow for up to two lags in the variables of interest: at least one 
lag is required in order to pick up the potential sign reversals of the impact of tax changes 
suggested by the theory above. The inclusion of the overall tax ratio TAX/GDP, allows for 
the possibility that net exports are affected by taxes in general rather than by the VAT and 
corporate tax in particular.  
 
The coefficients on the current values of the corporate tax and VAT reliance variables ( 0γ  
and 0β , respectively) capture their short run impacts on the trade balance, while the long run 
effects are given by:11

                 
φ
γγγ

−
++

=∆
1

210
CIT                  

φ
βββ

−
++

=∆
1

210
VAT            (15) 

The theory predicts that, in so far as the corporate tax approximates to a source-based tax, its 
short run impact should be an increase in net exports, 00 >γ , with a subsequent reduction 
and consequent sign reversal of the effect, picked up in 1γ  and/or 2γ (if it occurs within two 
years), and, ultimately, a permanent reduction in net exports. To the extent that these changes 
sum in present value to zero, one might expect the long run effect to be small: this leads one 
to focus on the hypothesis of no long run effect: 0=∆CIT . In so far as the corporate tax 
approximates a residence-based tax, the expectation is of the opposite sign pattern of effects: 
a short run reduction in net exports followed by an increase . For an idealized single rate 
                                                 
11 Note that when TAX/GDP is included in these regressions, these coefficients are to be interpreted as relating 
to changes in VAT or CIT whose revenue impact is offset by changes in other tax instruments. 
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VAT, the theory predicts no effect in either short or long runs ( ),00 =∆= VATβ at least if 
changes in the tax rate are unanticipated. But VATs are rarely so perfect, and changes are 
sometimes preannounced, so the expected pattern of effects is less clear.  
 
The corporate tax and VAT variables are likely to be endogenous, not least since they share a 
common denominator with the dependent variable. For this reason, we also report results 
using the basic rates of the two taxes, though these are conceptually imperfect and, in the 
case of the corporate tax, reduce the sample size. In addition, we will need to control for 
biases arising from the presence of the lagged dependent variable. Hence, our preferred 
empirical strategy is be to rely on instrumental variables (IV) or generalized method of 
moments (GMM) procedures that control for biases due to unobserved firm-specific effects 
and lagged endogenous variables.12 For this we will use suitably lagged values of our 
regressors as instruments. In the absence of higher order-serial correlation in the residuals, 
and provided the instruments are correlated with the endogenous variables but not with the 
error term, the GMM estimator consistently estimates the parameters of our model. This is so 
even when we include the lagged dependent variable and other endogenous variables as 
regressors in our model.  

 

B. Results 
 
This section reports a range of empirical equations estimated along the lines described above. 
Though not reported, all specifications include year dummies to control for any unobserved 
common time-specific effects. All standard errors are heteroskedasticity-robust. 
 
Static results 
 
To fix ideas, and relate our results to those in the previous contributions noted in the 
introduction, we begin by presenting results using a static specification, constraining the 
coefficients on all the lagged variables in (14) to be zero and so relating the trade balance to 
only the current values of the corporate tax and VAT reliance variables. 
  
Table 1 investigates the effect of the VAT. Column 1 is a very simple specification, 
including only VAT reliance (that is, VAT revenue relative to GDP). Column 2 adds the log 
of GDP per capita, to control for income differences, and geographic controls (area of the 
country and dummy variables that equal 1 for landlocked and island economies). In both  

                                                 
12 See Arellano and Bond (1991) for the form of this one-step GMM estimator, which exploits overidentifying 
restrictions. 
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Table 1. The VAT and Net Exports 
 

 1 2 3 4 

(VAT/GDP)t 0.070 0.106    -0.575**    -0.544** 
 (0.078) (0.092) (0.245) (0.245) 

(TAX/GDP)t        -0.194*** 
    (0.067) 
Constant 0.001 -0.005   
 (0.013)  (0.017)   

Observations  573  573     573   573 

R-squared 0.09 0.11    0.62   0.63 

F-statistic 1.48 1.67 12.67 12.88 
     

 
Notes:  
1/ Robust standard errors in parentheses. 
2/ * means significant at 10%; ** significant at 5%; *** significant at 1%. 
3/ Col 1: Year Effects only; Col 2: Year Effects, GDP controls and Geographic controls;  
    Cols 3 and 4: Year Effects, Country effects, GDP controls and Geographic controls. 
 

 
cases, the coefficient on the VAT reliance variable is insignificant. In column 3, however, 
country-specific fixed effects are added capturing the effect on exports of time-invariant 
features of individual economies. In this case, the coefficient on the VAT reliance variable 
becomes significantly negative, suggesting that the previous results may have been biased by 
correlations between omitted country-specific variables and our VAT variable. Column 4 
adds as an additional regressor the overall tax revenue as a share of GDP. This variable 
enters with a significantly negative coefficient, while that on the VAT variable remains 
significantly negative and of similar magnitude to that in column 3. These results are 
reminiscent of those of Desai and Hines (2005), though they focus on gross rather than net 
exports; and indeed we find a similar pattern of effects for the former. 
 
Table 2 turns to the impact of the corporate tax. Columns 1 to 4 use the same specifications 
as in Table 1,13  but replace the VAT variable with corporate tax revenue as a share of GDP. 
In all cases, there is a significant, robust, large and positive association between corporate 
taxes and export performance. Broadly speaking, a one percentage point increase in corporate 
tax revenue relative to GDP, compensated by increases in other taxes, increases net exports 
by rather more than one percentage point. Adding basic controls thus confirms the loose 

                                                 
13  The sample comprises only observations for which a VAT is in place (so as to clearly identify the effects of 
moving to consider the two jointly); broadly similar results are obtained using all observations  for which the 
corporate tax variable is available.  

 14

Page 79



  

visual impression from Figure 2: contrary to what appears to be a widespread view, increased 
reliance on corporate tax revenues tends to be associated with a stronger net export position. 
 
The final column of Table 2 investigates the combined effects of both the corporate tax and 
the VAT. The VAT reliance variable emerges in column 5 as insignificant in the presence of 
the corporate tax variable, suggesting that in Table 1 the VAT variable may have been 
proxying for the omitted corporate tax variable. Finally, column 6 of Table 2 controls for the  
 
 

Table 2. Corporate Taxes and Net Exports 
 

 1 2 3 4 5 6 

(CIT/GDP)t       1.182***      1.219***       1.291***       1.479***       1.441***       1.270*** 
 (0.183) (0.180) (0.167) (0.169) (0.172) (0.244) 

(TAX/GDP)t         -0.317***      -0.309***      -0.233*** 
    (0.064) (0.064) (0.077) 

(VAT/GDP)t     -0.300 -0.182 
      (0.215)  (0.327) 

Constant -0.014 -0.021         -0.072*** 
  (0.009)  (0.012)    (0.020) 

Observations  573  573    573    573    573    546 

R-squared 0.17 0.20   0.66   0.68   0.68   0.68 

F-statistic 3.05 3.17 15.00 16.15 16.01 14.67 
       
 
Notes:  
1/ Robust standard errors in parentheses. 
2/ * means significant at 10%; ** significant at 5%; *** significant at 1%. 
3/ Column 1: Year Effects only; Col 2: Year Effects, GDP controls and Geographic controls; Cols 3 to 6: Year Effects, 
Country effects, GDP controls and Geographic controls; Col 6 uses first lags of VAT, corporate tax and total tax 
variables to instrument their current values. 
 
 
 
endogeneity of our tax variables by instrumenting their current values with their first lags. 
Thus does not change the conclusion from column 5: export performance is unrelated to 
reliance on VAT, but positively related to reliance on corporate taxes.  
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Dynamic results 
 
Our main interest, however, is in the dynamic specification (14), since it is this that allows 
for the more complex effects, especially in relation to the corporate tax, that are suggested by 
the theory. Estimation is by GMM, as discussed above, using as instruments suitably lagged 
values of net exports and our regressors. For this, we proceed, as is standard, by first-
differencing (14) to eliminate the country-specific fixed effects, and capture the time-specific 
fixed components by including time dummies. Thus the model actually estimated relates the 
first-differenced trade balance in period t to its own lag, the first-differenced measures of 

 and  in periods t, (t -1) and (t -2), and differences in controls. Though not shown, 
all specifications include time dummies and log GDP per capita to control for income 
differences; time invariant characteristics (such as the geographic controls) drop out in the 
differencing. Instrument validity is evaluated reporting the p-value of the Sargan Statistic 
(also known as Hansen’s J statistic), which is a test of overidentifying restrictions under the 
joint null that the model is correctly specified and the instruments are valid. The properties of 
the residuals are described by the p-values of the m1 test to detect first-order serial 
correlation (which we expect to find if the presumed specification is correct) and of the m2 
test proposed by Arellano and Bond (1991) to detect second-order serial correlation in the 
first-differenced residuals (which we wish to reject).  

iVAT iCIT

 
Results are reported in Table 3. Column 1 reports the basic specification given in (14), using 
VAT and corporate tax reliance as the tax variables of interest. The coefficient on the lagged 
dependent variable is significantly positive, as one would expect, and all the diagnostics are 
satisfactory—the same is true of all reported results, and so this is not commented on further. 
Our main interest attaches, of course, to the tax variables. And here the results are both 
striking and in some respects surprising. 
 
Beginning with the corporate tax, the coefficient on the current value reliance is significantly 
positive, while those on the first lag and second lags are negative (albeit individually 
insignificant in the latter case). This pattern of sign reversal is exactly as the theory above 
predicts for a source-based corporate tax. The point estimates imply that a one point increase 
in reliance on the corporate tax is associated with an increase in net exports of 0.83 percent of 
GDP, reflecting—in terms of the theory above—the movement of capital away from the 
reduced net returns at home. In the following year, net exports recover by 0.84 percent of 
GDP, leaving them14 0.23 points lower than prior to the tax change. The overall impact on 
net exports remains negative thereafter—consistent with increased income from abroad as a 
consequence of the initial reallocation of capital abroad—and converges to zero. After 10 
years, net exports are a little under 0.02 percentage points lower than prior to the tax  
 

                                                 
14 Taking account of the effect through the lagged dependent variable. 
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Table 3. Dynamic Specifications 
 

 1 2 3 4 5 6 
 
NX t-1       0.732***       0.404***       0.715***       0.661*** 

 
      0.781***       0.772*** 

 (0.090) (0.066) (0.077) (0.103) (0.045) (0.047) 
 
(CIT variable) t      0.831**     1.307**     1.000**   1.006*     0.057**     0.059** 
 (0.397) (0.526) (0.507) (0.538) (0.029) (0.029) 
 
(CIT variable) t-1     -0.838**  -0.757*  -0.935*    -0.955**    -0.066** -0.061* 
 (0.410) (0.457) (0.489) (0.453) (0.032) (0.033) 
 
(CIT variable) t-2       -0.013          -0.230      -0.122       -0.170   
 (0.168) (0.202) (0.210) (0.189)   
 
(VAT variable) t      -1.371*** 0.001 0.008       -0.049  
 (0.521) (0.001) (0.335)  (0.325)  
 
(VAT variable) t-1     0.974**    -0.003** 0.105  0.029  
 (0.427) (0.001) (0.290)  (0.254)  
 
(VAT variable) t-2 0.273 0.000 0.162    
 (0.308) (0.002) (0.234)    
 
(TAX/GDP) t    -0.197**      -0.499***      -0.335***  -0.376**      -0.261***      -0.282*** 
 (0.100) (0.188) (0.147) (0.163) (0.086) (0.108) 
 
(TAX/GDP) t-1     0.256** 0.173     0.352**       0.347***       0.204***       0.209*** 
 (0.110) (0.126) (0.124) (0.116) (0.061) (0.074) 
 
(TAX/GDP) t-2  -0.141* 0.072      -0.078      -0.048   
 (0.081) (0.112) (0.074) (0.077)   
 
Constant 0.001       0.001***       0.001***       0.001*** 0.010 0.010 
 (0.001) (0.001) (0.001) (0.001) (0.010) (0.007) 
 
Observations 492 344 492 492 298 298 
 Diagnostic tests (p-values) 
First-order s.c.  0.006 0.022 0.007 0.011 0.004 0.003 
Second-order s.c. 0.490 0.167 0.402 0.425 0.201 0.196 
Sargan 1.000 1.000 1.000 1.000 1.000 1.000 

CIT variable CIT/GDP CIT/GDP CIT/GDP Statutory Corporate Tax Rate 
VAT variable VAT/GDP Standard VAT rate VAT/consumption VAT Revenue/Consumption 

 
Notes:  
1/ Robust standard errors in parentheses. 
2/ * means significant at 10%; ** significant at 5%; *** significant at 1%. 
3/ Instruments consist of : (i) (t – 3) to (t – 5) values of net exports and the tax variables and (t – 1) to (t – 3) 
values of log GDP per capita in columns 1 to 4; and (ii) (t – 2) to (t – 4) values of net exports and the tax 
variables and (t – 1) to (t – 3) values of log GDP per capita in columns 5 and 6. 
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increase.15 In the long run, the effect converges to zero: formally, the null that 0=∆CIT  
cannot be rejected.16

 
Strong dynamic effects also emerge for the VAT. An increase in VAT reliance reduces net 
exports sharply in the short run. The effect is largely reversed, but not eliminated, after one 
year, leaving an overall reduction in net exports that persists indefinitely but converges to 
zero: again, the17 null hypothesis of no long run effect cannot be rejected. The absence of a 
long run effect is consistent with theory. The dynamics, and their strength, are harder to 
rationalize. Anticipatory behavior does not seem to provide an explanation. Suppose, for 
example, that all increases in VAT rates are pre-announced, that consumers bring 
consumption forward in response but not by so much that revenue actually falls once the 
increase in the VAT rate applies. Then periods of high VAT reliance would be ones of low 
consumption, and hence of strong net exports—not weak, as found here. Alternatively, the 
negative impact on net exports might reflect the working out of the Feldstein-Krugman 
effect, or (perhaps less plausibly for these OECD countries) less than full refunding of input 
VAT to exporters. Or the result might simply be an artifact of movements in consumption 
due to other causes: if some other shock causes consumption to be high in some period, so, 
all else equal, VAT revenue will be high and net exports low. 
   
To investigate this latter possibility, columns 2 and 3 of Table 3 repeat the exercise using, 
VAT variables intended to capture more closely the parametric features of the tax. Column 2 
uses the standard rate of the VAT.18 This though will not capture the impact of the additional 
rates applied in many countries, and of exemptions. To provide a handle on these, column 3 
uses the ratio of VAT revenue to total consumption. With both variables, the short run effects 
found for VAT reliance vanish (except for the second lag using the standard VAT rate, the 
coefficient on which is in any event small). Using these alternative proxies, there is thus no 
convincing evidence that reliance on VAT has any significant explanatory power for the 
trade balance in either the short or the long run, suggesting that the results found for VAT 
reliance were indeed arising from the confounding effects of exogenous shocks to 
consumption.  
 
Changing the VAT variable—or omitting it altogether, as in Column 4—has no impact, 
however, on the dynamics found for the corporate tax: there is still a short run increase in net 
exports, turning into a vanishing, negative effect. And indeed the coefficients themselves are 
quite robust across these various specifications.  
                                                 
15 This calculation ignores the insignificant coefficient on the second lag of the corporate tax variable. 

16 The p-value on this hypothesis test is 0.91. 

17 The p-value is in this case 0.74. 

18 Available data on the standard rate of  VAT cover only the period 1984-2003, restricting the sample. 
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It could be, however, that the corporate tax reliance variable is subject to the same difficulties 
as just examined for the VAT: it might be, for example, that high net exports are associated 
with high export earnings that are then picked up in strong corporate tax revenues. Or it 
could be that high profits, associated with high corporate tax payments, lead to higher 
investment abroad . To address such possibilities, in columns 5 and 6 of Table 2—with and 
without the effective rate of VAT—we replace reliance on the corporate tax with the 
statutory corporate tax rate19 The coefficients naturally change, but the qualitative results do 
not: the VAT-related variable continues to have no shorter or long run effect, while the 
corporate tax is positively related to net exports  in the short run, but with the effect reversed 
after one period and converging to zero in the long run. The finding of powerful short run 
dynamics but no long-run effect from the corporate tax thus emerges as quite robust.  
 
We also experimented with using the marginal effective rate of corporate tax (METR) as the 
CIT variable.20 This proved to be insignificant (not shown, for brevity). That may simply 
reflect the difficulties of constructing such a summary measure of incentives to invest, 
especially over a period during much of which the dispersion of METRs across assets and 
activities was itself a significant policy concern. Another interpretation, combined with the 
results in the text, is that the effects at work arise largely from the average effective rate of 
corporate tax (AETR) rather than the METR (the former being a weighted average of the 
statutory and marginal effective rates,21 and tending, it seems, to be closely tracked by the 
statutory rate), and so reflect the impact of the corporate tax on the location of mobile 
projects yielding pure profits. 22

 
 

                                                 
19 This restricts the sample to 16 countries between 1983 and 2001. Note that there do not exist good panel data 
on corporate profits that would enable calculation of an ‘effective’ rate of corporation tax analogous to the VAT 
variable used above. 

20 As calculated by Devereux, Griffith and Klemm (2002), and again restricting the sample as in the previous 
footnote. 

21 Devereux and Griffith (2003). 

22 Three further points should be noted. First, broadly similar results are obtained using gross rather than net 
exports as the left hand variable: see columns 1 and 2 of Table A4 in the Appendix. Second, broadly similar 
results are also obtained if reliance on VAT and the corporate tax is instead measured by their revenues relative 
to all tax revenue, rather than GDP: this is shown in Column 3 of Table A4. Third, although not the focus of our 
interest here, total tax revenue as a proportion of GDP also enters typically enters the estimated equations with a 
strong effect, with an initial increase in the tax ratio leading to  a reduction in net exports followed by a reversal 
and, ultimately, no long run effect. Whether this reflects a temporary impact from the size of government—and 
similar results are obtained replacing the tax ratio by general government expenditure relative to GDP (not 
shown)-- or effects from other domestic taxes, such as the personal income tax, is left to future work.   
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V.   SUMMARY AND CONCLUSIONS 

The experience of OECD countries over the last thirty five years or so emerges from the 
analysis here as consistent with two sets of predictions as to the impact on the trade balance 
of the domestic tax system.  
 
First, the VAT itself appears to have no impact, in either short or long-runs, tending to 
confirm the view that it is inherently trade neutral. While an increase in reliance on the VAT 
is associated with strong dynamic effects—a sharp deterioration in net exports that quickly 
declines—this can be explained as an artifact of unrelated shocks to consumption.  
 
Second, and more striking, changes in the corporate tax have powerful dynamic effects, of a 
kind consistent with its being an essentially source-based tax. In the short run, increased 
corporate taxation is associated with increased net exports, consistent with the notion that 
such an increase leads capital to flow abroad. This increase turns into a persistent reduction 
in net exports, however, consistent with an increased inflow of income from abroad 
associated with the initial outflow. Over the long run, however, this effect declines to zero, 
leaving net exports unaffected. 
 
Some aspects of domestic tax policy, it seems, do have strong effects on trade performance. 
And they can be quite complex.  
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Appendix 
 
Data 

 
The sample is an unbalanced panel of 27 current OECD countries with a VAT, covering the 
period 1967-2003, in each case covering the period after VAT introduction in each country. 
Luxembourg and Mexico are excluded from the sample due to lack of tax revenue data and 
the US because it does not have a VAT. Data on GDP and exports are from the World 
Economic Outlook database, and on tax revenue from the OECD Revenue Statistics 
Database, which reports data from 1965 onwards. Data on final consumption expenditure are 
drawn from the World Development Indicators database. Statutory corporate tax rates are 
taken from Devereux, Griffith and Klemm (2002), for 16 OECD countries from 1983-2001. 
Statutory rates of VAT are from the Tax Policy Division at the International Monetary Fund. 
The geographic controls-country size, and dummies indicating whether the country is an 
island or landlocked—are from Rose (2002).  

 
Descriptive statistics of the main variables in the sample are reported in Table A1.  

 
Table A1. Descriptive statistics 

 
Variable Number of 

observations
Mean Median Standard 

deviation

Net Exports as a fraction of GDP 573 0.005 0.005 0.047

Exports as a fraction of GDP 573 0.355 0.318 0.158

Log GDP per Capita 573 10.767 10.001 2.436

Total Tax Revenue,  
as a fraction of GDP 573 0.372 0.372 0.077

VAT Revenue,  
as a fraction of GDP 

573 0.066 0.070 0.020

VAT Revenue,  
as a fraction of total consumption 573 0.082 0.088 0.036

Standard VAT Rate 461 17.5 18.6 5.373

Corporate Tax Revenue,  
as a fraction of GDP 
 

573 0.026 0.024 0.013

Statutory Corporate Tax Rate 334 0.389 0.386 0.120
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Table A2 reports the number of countries by year and Table A3 the balance of the panel. 
  

Table A3. Balance of Panel 
 

No. of years No. of countries 
  
  

3 1 
5 1 
9 1 

10 2 
11 1 
12 1 
13 2 
14 1 
15 1 
16 1 
18 2 
19 1 
24 1 
27 1 
31 4 
34 2 
35 1 
36 2 
37 1 

 
 
 

Table A2. Distribution of countries over years  
 

Year Observations 
 

 
1967 

 
  1 

1968   3 
1969   4 
1970   6 
1971   6 
1972   7 
1973 10 
1974 10 
1975 10 
1976 10 
1977 11 
1978 11 
1979 11 
1980 12 
1981 12 
1982 12 
1983 12 
1984 12 
1985 13 
1986 15 
1987 16 
1988 16 
1989 18 
1990 19 
1991 21 
1992 21 
1993 23 
1994 24 
1995 25 
1996 25 
1997 25 
1998 26 
1999 26 
2000 27 
2001 27 
2002 26 
2003 20 
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Table A4. Robustness 
 

 1 2 3 
 
LDV t-1

 
      0.862*** 

 
      0.915*** 

 
      0.729*** 

 (0.064) (0.036) (0.092) 
 
(CIT variable) t

 
    0.510** 

 
    0.067** 

 
  0.278* 

 (0.223) (0.028) (0.159) 
 
(CIT variable) t-1

 
   -0.602** 

 
     -0.075*** 

 
 -0.268* 

 (0.299) (0.016) (0.150) 
 
(CIT variable) t-2

 
      -0.038 

  
                  -0.018 

 (0.208)  (0.058) 
 
(VAT variable) t

 
      -0.656 

 
0.307 

 
    -0.514*** 

 (0.505) (0.247) (0.194) 
 
(VAT variable) t-1

 
    0.808** 

 
          -0.193 

 
      0.365*** 

 (0.371) (0.189) (0.141) 
 
(VAT variable) t-2

 
0.128 

  
0.105 

 (0.272)  (0.097) 
 
(TAX/GDP) t

 
     -0.276*** 

 
   -0.248** 

 
   -0.397** 

 (0.078) (0.090) (0.156) 
 
(TAX/GDP) t-1

  
    0.230** 

 
  0.202* 

 
      0.394*** 

 (0.113) (0.103) (0.104) 
 
(TAX/GDP) t-2

 
      -0.050 

  
                  -0.088 

 (0.076)  (0.063) 
 
Constant 

 
0.000 

 
          -0.001 

 
0.001 

 (0.000) (0.001) (0.001) 
 
Observations 

 
492 

 
298 

 
492 

 Diagnostic tests (p-values) 
First-order s.c.  0.003 0.004 0.007 
Second-order s.c. 0.203 0.207 0.225 
Sargan 1.000 1.000 1.000 
Dependent variable X/GDP X/GDP NX/GDP 
CIT variable CIT/GDP Statutory Tax Rate CIT/TAX 
VAT variable VAT/GDP VAT/consumption VAT/TAX 

 
Notes: 
1. Robust standard errors in parentheses. 
2/ *  means significant at 10%; ** significant at 5%; *** significant at 1%. 
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microeconomic theory; issues involving worker compensation and effects on 
productivity; governmental policies on discrimination, affirmative action and comparable 
worth; educational policy; unemployment; culture, language and diversity issues; the 
doctrine of employment at will; distribution of income within the household; and pricing 
and marketing policies. He has over 100 published articles and eight books. 
 
Professor Lazear's book Personnel Economics (MIT Press, 1995) expands on his 1993 
Wicksell Lectures. In 1998, he received the Melamed Prize, which cited this book as the 
best research by a business school professor anywhere in the world during the previous 
two years. He also received the 1994 Distinguished Teaching Award from Stanford 
University's Graduate School of Business and the 2000 Ph.D. Faculty Distinguished 
Service Award. In 2004, he was awarded the IZA Prize for Outstanding Achievement in 
Labor Economics. 
 
Professor Lazear is a member of President Bush’s Panel on Tax Reform and has been an 
advisor to the governments of Czechoslovakia, Romania, Russia Ukraine, and Georgia. 
 
Born in 1948, Professor Lazear grew up in Los Altos, California. He received his A.B. 
and A.M. degrees from the University of California at Los Angeles, and his Ph.D. from 
Harvard University in economics. 
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William Randolph 
 
 
Bill Randolph is an economist and Senior Analyst for the Tax Analysis Division of the 
Congressional Budget Office.  Until last winter, he was the Director for International 
Taxation at the U.S. Treasury’s Office of Tax Analysis.  Mr. Randolph has worked on a 
wide variety of domestic and international tax policy issues and written numerous journal 
articles in public finance and econometrics.  At the Congressional Budget Office, he 
currently studies the international dimensions of corporate tax incidence.  
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John M. Samuels 
 
 

John Samuels is GE’s Vice President and Senior Counsel for Tax Policy and 
Planning.  He is responsible for GE’s worldwide Tax Organization and for the 
Company’s global tax planning and tax compliance operations.  He is a member of GE’s 
Corporate Executive Council, the GE Capital Corporation Board of Directors and the GE 
Pension Board.   
 

Prior to joining GE in 1988, he was a partner in the law firm of Dewey, Ballantine 
in Washington, D.C. and New York City.  From 1976 to 1981 Mr. Samuels served as the 
Deputy Tax Legislative Counsel and Tax Legislative Counsel of the U.S. Department of 
Treasury in Washington, D.C. 
 

Mr. Samuels is the Chairman of the International Tax Policy Forum, a Fellow of 
the American College of Tax Counsel, a Trustee of the American Tax Policy Institute and 
a member of The Business Roundtable Tax Coordinating Committee.  He is a member of 
the University of Chicago Law School Visiting Committee, was an adjunct professor of 
taxation of NYU Law School (1975 to 1986), and a Visiting Lecturer at Yale Law School 
(1997-2006). 
 

Mr. Samuels is a graduate of Vanderbilt University (1966) and the University of 
Chicago Law School (1969), and received an LLM in taxation (1976) from NYU Law 
School. 
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Matthew J. Slaughter 

Matthew J. Slaughter was nominated by President Bush on September 22, 2005, 
and confirmed by the U.S. Senate on November 4, 2005, to serve as a Member of the 
Council of Economic Advisers.   Dr. Slaughter is currently on leave from Tuck School of 
Business at Dartmouth College, where he is an Associate Professor of Business 
Administration.  He is also currently a Research Associate at the National Bureau of 
Economic Research, a Visiting Fellow at the Institute for International Economics, and a 
Term Member at the Council on Foreign Relations. In recent years he has also been a 
Visiting Scholar at the Federal Reserve Board and the International Monetary Fund, and a 
Consultant at the World Bank and the U.S. Department of Labor. 

  Dr. Slaughter’s area of expertise is the economics and politics of globalization, 
work that has been supported by several grants from organizations including the National 
Science Foundation and the Russell Sage Foundation.  More than three dozen articles by 
Dr. Slaughter have been published as book chapters and in academic journals, and he also 
recently coauthored the book Globalization and the Perceptions of American Workers.  
He currently serves in various editorial positions for several academic journals dealing 
with globalization. 

  In addition to numerous presentations at academic conferences and seminars, in 
recent years Dr.  Slaughter has spoken to many non-specialist audiences and his work has 
been widely featured in the business media.  He has also been involved with individual 
companies and industry associations interested in fostering dialogue on issues of 
international trade, investment, and taxation. 

  Dr. Slaughter joined the Tuck faculty in 2002.  Prior to coming to Tuck, since 
1994 he had been an Assistant and Associate Professor of Economics at Dartmouth, 
where in 2001 he received the school-wide John M. Manley Huntington Teaching Award.  
Dr. Slaughter received his bachelor’s degree summa cum laude and Phi Beta Kappa from 
the University of Notre Dame in 1990, and his doctorate from the Massachusetts Institute 
of Technology in 1994. 

 

*      *     * 
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