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Additionally, there is one important difference between the specification in Equation 
(1) above, and the equivalent equation in the London Economics study.  In the 
London Economics study the market capitalisation explanatory variable is that of the 
entire market of that country, whereas in Annex II it is the market capitalisation of 
company i.  Since the dependent variable is turnover, which is defined as dollar 
trading volume divided by market capitalisation,58 this means that the dependent 
variable is a linear function of one of the explanatory variables; this means that the 
resulting estimation is subject to the problems with collinearity, primarily bias and 
inconsistency in the estimated coefficients. 

Finally, the authors conclude that a 1% decrease in trading costs, ceteris paribus, 
leads on average to an estimated increase in trading turnover of 1% for all markets.59 
An examination of the estimated β1 coefficients in Table 9 reveals that the only model 
that produces an estimate close to that value is the Between Effects estimator.  
Notwithstanding the discussion of the problems arising from correlation of the firm-
specific effect with the regressors and the potential dynamic misspecification, the 
authors appear to choose to adopt a model that is subject to both of those statistical 
problems. 

Direct vs. Indirect Trading Costs 

The econometric relationship attempts to estimate the impact of a change in trading 
costs on trading turnover (a commonly used proxy for liquidity).  A common 
decomposition of trading costs distinguishes between explicit and implicit costs:60 
explicit costs are direct costs of trading, such as brokerage commissions, taxes, etc.; 
implicit costs, also sometimes referred to as indirect costs, are costs borne by 
investors when trading securities for which there is no explicit accounting.  The two 
largest sources of implicit costs are: (i) the bid-ask spread, since shares are 
purchased at the ask price and sold at the bid, with the difference paid as to the 
market maker as compensation for providing immediacy; and (ii) the price impact of 
large trades, since trades that exceed the number of shares the market maker is 
willing to trade at quoted bid and ask prices, can move prices in the direction of the 
trade. 

The authors of Annex II define as their measure of trading costs, which is used in 
turn to estimate the impact of eliminating the barriers to cross-border trading, the 
quoted bid-ask spread.  In other words, they use a measure of the implicit costs of 
trading as a proxy for the total trading costs associated with cross-border trades. 
There are several problems with this specification: 

• First, Domowitz, Glen and Madhavan (2001) find that explicit costs and implicit 
costs “are not substitutes for each other.”61   

• Secondly, implicit costs in the EU 15 and some Eastern European markets 
account for only approximately one third of total trading costs.62 

• Thirdly, the implicit assumption by the authors of Annex II that explicit costs are 
a constant proportion of total trading costs is refuted by the evidence in both 
Domowitz et al. (2001) and the Clearstream-Deutsche Börse (2002) study that 
explicit costs have constituted a declining fraction of total costs.   

                                                 

58 The Working Document, Annex II, p.4 
59 The Working Document, Annex II, p.9. 
60 See, for example, Domowitz, Glenn, and Madhavan (2001). 
61 op. cit., p.228. 
62 Domowitz et al. (2001).  See also Table B.2 in Appendix B. 
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• Fourthly, the study also fails to take into account that market structure (for 
example, dealer vs. automated limit order book) has a significant impact on both 
the bid-ask spread and market impact costs.63 

The authors use the estimated reduction in total transactions costs derived from the 
estimates of the extra-costs of cross-border post-trading from the Clearstream and 
Euroclear studies as a proxy for the reduction in the bid-ask spread.  As noted by the 
authors, however, the bid-ask spread provides a proxy for the implicit costs of trading 
only (although it does not capture market impacts), and does not capture explicit 
trading costs (such as commissions or direct fees).   

Moreover, there is a crucial difference between the bid-ask spread and the total 
transactions costs that it is meant to proxy for: the bid-ask spread is a variable cost 
that increases with the size of the trade (and may be an increasing function of the 
trade size for large trades), whereas the incremental cross-border post-trading costs 
are primarily fixed (ceteris paribus) and therefore decreasing on a per share basis as 
the size of the trade increases.  A given reduction in the overall transactions costs 
arising from elimination of cross-border barriers would not necessarily lead to a 
change in the bid-ask spread of the same magnitude due to the existence of fixed 
costs.   

Heterogeneity Across Countries 

The econometric model is estimated using five different regression techniques.  The 
regression coefficients are reported for each of the individual countries (except 
Switzerland) as well as for all countries for the “between effects” and “fixed effects” 
model results only.  In the subsequent analysis the authors rely on the between 
effects estimates. 64   The results show relative heterogeneity between the EU 
countries, with the estimated elasticity for most EU-countries being in the range of -
1.9 to -2.4, although there are a few significant outliers.   

Based on the estimated elasticity for all of the 21 countries included in the dataset, 
the authors conclude that a 1% reduction in the bid-ask spread on average leads to a 
1% increase in trading turnover.   

The authors rely on the measure of elasticity calculated across all 21 countries in the 
dataset in the further analysis.  Some averaging across countries may be advisable 
in certain circumstances, for example as here where there is limited information 
about the extent to which the impact of integration on the transactions costs may 
differ across countries.  The disparate nature of the European post-trading industry, 
however, suggests that the modelling should allow for or at least attempt to extract as 
much information as possible on country (exchange) specific impacts.  Table B.2 in 
Appendix B, reproduced from Stoll (2000), shows the degree of heterogeneity across 
EU countries as to the proportion of trading costs that are explicit and implicit.  This, 
coupled with the considerable dispersion in the estimated coefficients from the 
trading cost regressions reported in Annex II, argues for careful calculation of the 
impact of trading turnover on trading costs, on a country-by-country basis. 

                                                 

63 For example, see Stoll (2000). 
64 The elasticities estimated using the fixed effects model are significantly lower than those estimated 
with the between effects model (-0.28 vs. -1.00 for all countries), which suggests that the model 
specification has considerable impact on the estimated results.   
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To use the average measure of elasticity across all countries to estimate the 
economic impact of eliminating the barriers to cross-border trading is to assume that 
all countries’ equity markets will react in the same way and to the same degree.  This 
is contradicted by empirical evidence that the relationship between trading turnover 
and bid-ask spreads is different for electronic markets than it is for physical 
exchanges, and for limit order books than it is for dealer markets.  Given the wide 
variety of both types of markets and the degree of development of the equity markets 
in the various countries of the EU, this could mean that the results for each country 
could be vastly different than for the average across countries; this is especially 
relevant since the data used by the authors of Annex II do not include several 
emerging markets.  Furthermore, this average measure of elasticity has been 
calculated using data on six non-EU countries. 

This estimated elasticity for all countries (-1.006), used in the further analysis, is 
lower than all but two of the individual country parameters, which range from -0.67 
(UK) to -3.3 (for Ireland).  The estimated elasticities for the EU countries tend to be 
greater (more negative) than those of the non-EU countries, so this specification may 
have downwardly biased the estimated results, and could have been taken as a 
prudent measure, but the authors do not make any specific reference as to why this 
approach has been taken. 

4.1.3. Estimating the Impact of Transactions Costs and Market 
Liquidity on the Cost of Capital 

The authors of Annex II ascribe the relationship between the cost of capital on the 
one hand, and transaction costs and liquidity on the other, to the requirement by 
investors of higher expected returns as compensation for higher transaction costs. 
While true, this is only part of the story.  As pointed out by London Economics, the 
benefits of the integration of financial markets include: lower liquidity risk (as turnover 
increases), and less uncertainty about an asset’s value as a result of more 
informative prices and improved price transparency (as the quality and amount of 
information reflected in prices increases).  These all result in a lower return required 
by investors on a given equity security. 

The second step of the analysis in Annex II sets out to estimate the elasticity of the 
cost of capital with respect to the bid-ask spread (as a proxy for transaction costs) 
and trading turnover (as a proxy for liquidity).  This estimated elasticity is combined 
with the estimated relationship from the first stage (bid-ask spread and turnover) as 
well as the estimated reductions in transactions costs reductions arising from 
financial integration (from Annex I) to estimate the resultant change in the cost of 
capital from the elimination of the extra costs of cross-border post-trading.   

Modelling Issues 

The cost of capital is modelled as a function of transactions cost and market liquidity, 
where the cost of capital is approximated from the current year’s dividend yield and 
the transactions costs and market liquidity are approximated by the quoted bid-ask 
spread and the trading turnover, as before.  The authors base their model on the 
work of Domowitz and Steil (2000), and use as a measure of investors’ required 
return on the equity shares of a company a simple constant growth dividend discount 
model: 

 i
i
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where kEi is the cost of equity for company i, di1 is the dividend per share expected to 
be paid by company i, pi0 is today’s price per share of company i’s shares, and gi is 
the expected long-term growth rate of dividends.  However, the authors of Annex II 
appear to ignore the expected growth rate and use only the dividend yield as the 
measure of the cost of equity. 

The choice of measure of the cost of capital used in Annex II has some important 
implications for the subsequent analysis and ensuing calculations of the economic 
impact.  The constant growth dividend discount model in equation (2) is not suitable 
for all companies. In particular, it will lead to underestimating the required return for 
companies experiencing growth rates that are higher than the long-term growth rate.  
Secondly, the expected growth rate is an important component of required returns, 
and ignoring it will lead to understating the cost of capital even for those companies 
where equation (2) is the appropriate measure.  Thirdly, not all companies pay a 
dividend to shareholders, particularly companies experiencing high growth; for such 
companies the dividend yield in (2) will be zero, and the cost of equity capital will 
again be understated. 

The model of the relationship between the cost of capital and transactions costs and 
liquidity estimated in Annex II is: 

 ititititjit
j

jit tttccccc εαθββγ +++++= −∑ 21 , (3) 

where ccit is the cost of capital for company i, and the other variables are as defined 
above.  In order to avoid mis-specified regressions, lagged values of the cost of 
capital are included; the sum of the estimated coefficients on the lagged dependent 
variables will give an estimate of the degree of persistence in the equation.  The 
estimated coefficient for the trading costs (the quoted bid-ask spread) is statistically 
and economically significant; however, the coefficient for turnover is not.   

Since the authors have previously found a statistically significant linear relationship 
between the trading costs and turnover, the estimated regression of the cost of 
capital is likely to suffer from a statistical problem known as multicollinearity – a linear 
relationship between two or more independent variables – which can lead to 
problems with the estimated coefficients and their standard errors.  There exist 
multiple tests and statistical techniques which can be used to overcome the problems 
inflicted by multicollinearity, but the authors do not discuss any specific attempts to 
deal with this issue.  Moreover, had the authors estimated the relationship between 
trading costs and turnover as a system of equations rather than as a univariate 
equation, this problem could have been avoided. 

Heterogeneity Across Countries 

The modelled relationships show a high degree of heterogeneity across countries; 
this can be seen in Table 10, which reproduces the dynamic specifications.65  This 
would suggest that reductions in transactions costs could have different impacts on 
the costs of capital – and ultimately the overall economic activity – in different 
countries in the EU.66  This result is not surprising given the differences in the post-
                                                 

65 The regression coefficients are not provided for the model specifications relied on in the further 
analysis.  
66 The results for three countries – Belgium, Denmark and Greece – are problematic.  “No reasonable 
results could be obtained” for Greece, and for Belgium and Denmark “the long-run effect cannot be 
computed”. Working Document, Annex II, p.12. 
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trading industry structures and in the cost of capital in different countries of the EU.67  
However, the authors do not use these estimates to present country-specific analysis.  
In the further analysis the authors rely on the between effects estimated elasticity for 
the EU 14 countries of -0.19.68  It is not clear whether the inclusion of country specific 
data for all EU 25 countries would substantially change the results, however given 
the much higher level of transactions costs in the Eastern European markets it is 
likely.  The authors do not provide enough information to allow us to re-estimate their 
results on a country-specific basis.   

Table 10  
Dynamic Specifications for the Cost of Capital 

 Estimated  
Persistence 

Estimated 
Coefficient of 
Trading Costs 

Estimated 
Coefficient of 

Turnover 

Estimated 
Long-Term 

Trading Cost 
Effect 

 ∑
j

jγ̂  
1̂β  2β̂  

∑−
−

γ
ββ
ˆ1

ˆ01.1ˆ
21  

UK 0.490 1.189 0.071 2.189 
France 0.679 0.151 0.084 0.205 
Germany 0.142 0.320 0.042 0.323 
Italy 0.657 0.198 0.051 0.427 
Spain -0.241 0.225 0.034 0.153 
Austria -1.213 0.337 -0.128 0.211 
Belgium 1.057 0.097 0.036 n.a. 
Ireland 0.865 0.239 -0.067 2.272 
Finland 0.818 0.105 -0.006 0.612 
Denmark 1.002 -0.011 -0.005 n.a. 
Sweden 0.155 0.244 0.084 0.188 
Portugal 0.462 0.168 -0.030 0.368 
Netherlands 0.807 0.332 -0.009 1.768 
Average 0.437 0.276 0.012 0.792 
 

ititititjit
j

jit tttccccc εαθββγ +++++= −∑ 21  

Source: Annex II, Table 8. 

The analysis fails to take account of different market mechanisms in the different 
countries in the EU, by relying on the estimated elasticity for the 14 EU countries as a 
whole.  This is particularly relevant in relation to the new accession countries, for 
which data is not included in this analysis.  For example, Stoll (2000) and Domowitz 
et al. (2001), both cited in Annex II, have shown that the type of market (for example, 
dealer vs. limit order book) will affect the costs of trading.69   

The authors also claim that “the estimation of the price elasticity is of minor 
importance with respect to the impact on the cost of capital.”70  This is contradicted, 
however, by the results in Domowitz and Steil (2000), Stoll (2000), and Domowitz, 
Glenn and Madhavan (2001). 

                                                 

67  See Oxera, The Cost of Capital: An International Comparison, City of London/London Stock 
Exchange, June 2006. 
68 As for the relationship between turnover and transactions costs, the fixed effects estimated elasticity 
is significantly lower, while the dynamic specifications lead to significantly higher estimates. 
69 See Appendix B herein for a more detailed review of these papers, as they apply to the analysis in 
Annex II. 
70 Annex II, p.12. 
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4.1.4. Estimating the Impact of Changes in the Cost of Capital on 
GDP 

In the final stage of the analysis estimates the impact of a change in the cost of 
capital on the level of GDP.  The authors rely on a variant of the Cobb-Douglas 
model of GDP growth with estimates of key parameters, including the estimated 
change in the cost of capital, to calculate the change in GDP: 

 ( ) KLAY ln1lnlnln αα −++= , (3) 

where Y is GDP, A is a parameter for total factor productivity, and L and K are labour 
and capital with their share as α and (1- α) respectively.  In this specification, the cost 
of capital is the equilibrium marginal product of capital, MPK. 

Heterogeneity Across Countries 

Again, average values for the EU are applied for key parameters to estimate an 
overall impact of reductions in transactions costs on GDP.  While this approach is 
consistent with the use of average parameters elsewhere in the analysis, as noted 
above the results indicate significant heterogeneity across countries.  Taking an 
average approach may therefore hide substantial dispersion in potential gains across 
different regions of the EU.  It would therefore have been informative to present the 
results for individual countries, to highlight any substantial differences across 
countries, and to confirm that an average approach does not lead to unduly large 
deviations from the country-specific results. 

4.2. Key Uncertainties and Sensitivity of Econometric Results 

While average estimates provide useful information, it is important to understand how 
robust they are to key assumptions, to identify key sensitivities and to understand the 
ranges of uncertainty.  Analysing sources of uncertainty in econometric analysis may 
also help to identify gaps in information or understanding, and to assess both the 
potential value of new information and which new information should be collected.  In 
this section we discuss a number of aspects of uncertainty around the Commission’s 
analysis, with particular focus on the sensitivity of the Commission’s results to key 
underlying assumptions.   

The authors of Annex II present a number of sensitivity analyses around their central 
estimates.  As discussed above, the econometric analysis exhibits a wide range of 
uncertainty around the central estimates.  Undertaking single-factor sensitivity 
analysis with respect to trading costs, the authors estimate the relationship between 
reductions in the bid-ask spread71 and increases in GDP as depicted below, where 
the upper and lower bounds are based on deviation from mean values of 30%.  The 
authors do not provide any basis for their choice of confidence interval.  Not 
surprisingly, the estimated transactions cost reductions shows a wide distribution of 
possible gains, as shown in Figure 7 of Annex II, which constitutes the extent of the 
Commission’s sensitivity analysis.   

                                                 

71 Where the estimated reduction in transactions costs are used as the reduction in the bid-ask spread.  
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Factors not Accounted for in the Analysis 

There are a number of factors which have not been taken into account in the 
analysis, some which would likely increase the estimated benefit from integration and 
some which would likely reduce it.   

A key uncertainty to consider is the extent and pace of future financial integration.  As 
previously discussed, the extent of post-trading integration differs extensively across 
different national and regional market segments in the EU.  The Commission’s 
quantitative analysis implicitly assumes “full integration”, i.e. removal of all barriers to 
cross-border trading.  In reality what is likely to occur is an “intermediate case” where 
barriers to cross-border trading decrease in varying proportions across the EU.  For 
example, it is likely that regional groupings may develop where cross-border trading 
is integrated, reflecting the predominance of market activity.   

The econometric results indicate significant heterogeneity across different regional 
exchanges.  Estimating an “average” reduction across the EU may therefore hide 
substantial dispersion in potential gains across different regions of the EU.  It would 
therefore have been informative to present the results for individual countries, to 
highlight any substantial differences across countries, and to confirm that an average 
approach does not lead to unduly large deviations from the country-specific results.  
The authors do not provide enough information to enable us to produce such an 
analysis.  We would therefore encourage the Commission to publish their dataset so 
that we and others can undertake additional work on this important topic.  Any 
differences in potential gains would also help inform whether there are differences in 
the appropriateness of initiatives across countries. 

Additionally, the authors note that because the estimated relationship assumes iso-
elasticity, i.e. the elasticity is the same for every level of transactions costs (which 
may not hold in reality), differences in estimated parameters should not necessarily 
be interpreted as indicating differences in the magnitude of impact of reductions in 
transactions costs.  Even with iso-elastic demand curves, however, the estimated 
relationship will hold at the mean.  Thus the difference in estimated coefficients 
indicates differences in responsiveness to a reduction in trading costs at the mean. 

The extent of market integration will have an impact on the reduction in unit costs 
that will be achieved.  Likewise, the speed of adjustment will have an impact on the 
estimated benefits, particularly with reference to the evolution of the counterfactual.  
Furthermore, the behavioural relationships of market participants may change over 
time.   

There are also a number of unaccounted for factors which would likely increase the 
estimated benefits from integration.  The Commission highlights a number of areas of 
further possible benefits from integration of the post-trading industry which they have 
not accounted for in their analysis.  It is unlikely to be possible to model or quantify 
the impact of such changes with a reasonable degree of certainty.  It again highlights 
the uncertain nature of this type of analysis. 
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Conclusion 

It is inherently difficult to quantify the economic effects of integration of European 
post-trading infrastructures, and any such estimates will inevitably be associated with 
a significant degree of uncertainty.  A number of studies, however, have presented 
estimates which suggest that the possible benefits from achieving a more integrated 
EU post-trading infrastructure may be very significant.  The Working Document 
prepared by the European Commission assesses that post-trading infrastructure 
integration could increase EU-wide GDP by as much as 0.2%-0.6%.  We have noted 
a number of shortcomings in this study.  However, even if such estimates were to be 
found to be overly optimistic, they indicate the potential for substantial gains are 
achievable from increased integration of these infrastructures, and this very important 
topic deserves continued attention. 
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5. Post-trading Within the Overall Context of the 
Financial Markets 

The Commission and other studies have pointed out that one reason for the relative 
lack of cross-border trading is the higher and/or additional costs involved in the 
clearing and settling of such trades.  However, that is not the only reason.  As we 
discuss below, there are numerous factors that have been considered as possible 
explanations for the persistent fact that investors in all countries tend to invest less in 
foreign assets than is considered “optimal” or prudent.72 

True financial market integration involves all parts of the value chain, and it is 
therefore crucial to consider the question of post-trading in the larger context of 
integration of all parts of the financial market infrastructure and how changes and 
consolidation in other parts of the value chain can and have affected the post-trading 
industry cross-border trading.  To that end, we discuss in this section:  

• Whether the increase in cross-border trading envisioned by the Commission is 
likely to come from new trading, or from existing domestic investing. 

• The various factors (other than transactions costs) that can cause investors to 
invest less internationally than financial theory suggests they should.  This is 
known as the home country bias, and could act as a brake on the volume of 
cross-border trading if it persists even after the higher costs of cross-border 
trading are eliminated.73  

• The different role of institutional and individual investors and their likely 
participation in international investing; and 

• Whether there are market mechanisms already in place that have allowed 
investors to make international investments without having to trade cross-border 
(this includes cross-border listing, consolidation of exchanges, exchange-traded 
funds (“ETFs”), and the marketing of international investment funds and UCITs). 

Users of clearing and settlement services, both brokers and investors, are 
increasingly sensitive to the prices charged for those services.  For many 
sophisticated institutional investors (for example, algorithmic traders), transactions 
costs can materially affect the attractiveness and profitability of a trade; therefore, 
any changes in market structure or regulatory policy that lead to reductions in one or 
more components of transactions costs can reasonably be expected to lead to an 
increase in trading activity.  

The Commission has, in Annex II of the Working Document, attempted to estimate 
the expected impact of a reduction of transactions costs on trading, and through 
trading overall economic activity.  However, the measure of transactions costs used 
in their analysis, the bid-ask spread, is not truly representative of the transactions 
costs associated with clearing and settlement (see more detailed discussion, above).   

                                                 

72 The terms “optimal” and “prudent” are here used in the context of modern portfolio theory, and denote 
portfolio allocations that either maximise expected utility of wealth (optimal) or that minimise the 
expected volatility of the investor’s portfolio (prudent). 
73 “Nevertheless, investors may be expected to rebalance their portfolio towards foreign securities due to 
the reduction of cross-border custody fees.” Annex I, p.25. 
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The Commission clearly envisages that the increased level of financial market 
integration that will be created by removing the remaining barriers to cross-border 
trading will lead to higher levels of trading.74  An important question that, so far, has 
not been addressed by the Commission is whether this increase in cross-border 
trading hypothesised by the Commission will be new, additional trading that 
otherwise would have not taken place, or will it be the result of investors reallocating 
their portfolios?  

5.1. The Source and Nature of the Cross-Border Trading 

Annex II of the Working Document contains the Commission’s quantitative 
assessment of the expected impact on trading (what the Annex uses as a proxy for 
market liquidity) of a reduction in transactions costs of the magnitude associated with 
the elimination of the extra costs of cross-border trading.  Their analysis asserts that 
a decrease of 1% in trading costs (ceteris paribus) will lead to an increase in trading 
turnover of approximately 1%.75  This suggests that the 7% to 18% range by which 
trading costs could be reduced by eliminating the extra post-trading costs associated 
with cross-border trades would lead to a 7% to 18% increase in total trading of 
shares in Europe.  

Laying aside the econometric and data issues with the model that is the basis for this 
conclusion (discussed elsewhere in this report), there are questions that remain 
unanswered: for example, where will this large increase in trading come from; and 
will it be a one-time or a permanent increase. 

The type of investor (individuals or institutions) who is likely to invest cross-border in 
the European Union will similarly have an impact on the extent and magnitude of the 
potential cost savings and economic impact.  This is because of the large economies 
of scope and scale in financial markets, and the different trading cost structures for 
individuals and institutional investors.   

A feature of recent years has been the increasing presence of institutional investors 
in share trading.  This has occurred in several ways: first, the proportion of share 
trading done by institutions rather than individual investors has been steadily 
increasing.  This has been due in large part to the fact that individual investors have 
been shifting away from direct investments in shares to indirect investments in assets 
such as investment funds and insurance policies.76 

The increasing tendency of individual investors to invest indirectly in company shares 
by buying intermediated products (such as investment funds) rather than by buying 
shares directly, means that retail trades of the type documented and analysed in 
Annex III of the Working Document will be increasingly rare and increasingly 
irrelevant as far as determining the economic impact of changes in cross-border 
post-trading.  Given the large economies of scope and scale in the post-trading 
industry, a larger portion of trades will be done by institutional investors who tend to 
incur lower costs on a per share basis than retail investors, and for whom reductions 
in post-trading fees are likely to be smaller on a relative basis. 

                                                 

74 For example, see the Working Document, p.43, and Annex II of the Working Document, p.9. 
75 Annex II of the Working Document, p.9. 
76 See, for example, E. Philip Davis, “Pension Funds and European Financial Markets”, 2003. 
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For example, the implementation of the UCITS Directive which allows the marketing 
of funds issued by an intermediary in one EU country to investors in other countries, 
may lead to lower levels of cross-border trading by individuals, since this is an 
alternative and potentially cheaper way for an individual investor to achieve the same 
level of international asset allocation at potentially lower cost.77 

Recent trends in both the United States and Europe have been for institutional 
investors to account for an increasing proportion of trading in equity markets. For 
example, in the United States, institutional holdings increased from 34% of equity 
capitalisation to 54% during the period 1981 – 1996.78  According to another study, 
institutional investor holdings as a proportion of GDP increased from 42% in 1980 to 
58% in 2000 in the United Kingdom, from 20% to 84% in Germany, and from 12% to 
120% in France.79   

However, institutional investors are not homogeneous in their investment behaviour 
or cost structure.  Pension funds tend to have different investment strategies than 
investment funds or insurance companies.  Within the investment fund universe, 
there is a wide range of investment behaviours and strategies ranging from the 
passive approach of index funds to actively managed funds specialising in specific 
sectors or strategies (for example growth vs. value).  Whether an institutional investor 
is an active or a passive investor will have quite distinct implications for the likelihood 
of cross-border trading.  For example, many active managers use algorithmic trading 
strategies to locate the best price for a security in all markets in which it trades; such 
investors are more likely to take advantage of the elimination of the remaining 
barriers to cross-border trading which in turn means that they will gain from reducing 
the incremental costs associated with cross-border settlement. 

Similarly, institutional investors may also face constraints on their ability to invest in 
other markets (e.g. as per specifications in their prospectuses) which may limit 
increases in cross-border trading from this source.  If this trend of an increasing 
proportion of trading by institutional investors continues, we can expect that any 
increase in cross-border trading will be largely due to the activity of institutional 
investors.  If that is so, then the expected marginal benefit that comes from the 
reduction in cross-border post-trading costs is likely to be smaller, since the extra 
costs are smaller for institutions on a per-share basis.  However, that could be offset 
by the fact that institutional investors have considerable market power and therefore 
are more likely to be successful in negotiating reductions in these fees with CSDs 
and CCPs. 

5.2. Other Factors the Commission Needs To Take Into 
Consideration 

Removing the barriers to cross-border trading may not lead to the higher levels of 
trading anticipated by the Commission.  Factors other than transactions costs may 
have an impact on investors’ decisions as to whether or not to trade cross-border.  
These include: the home-country bias; the structure of trading markets and the 
impact on trading costs; cross-listing; cross-border exchange consolidation; and the 
increased importance of intermediated products (such as ETFs and UCITs).  

                                                 

77 The role of UCITs as a potential means of circumventing the barriers to cross-border investing is 
discussed below, in Section 5.2.2. 
78 See Cai, Fang and Zheng, Lu, “Institutional Trading and Stock Returns” (2004), EFMA 2001 Lugano 
Meetings. Available at SSRN: http://ssrn.com/abstract=251941.  
79 Davis, E. Philip, 2002, “Pension Funds and European Financial Markets”, Brunel University. 
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5.2.1. The Impact of Home Country Bias 

It has long been documented that investors do not allocate their portfolios across 
countries in the manner modern portfolio theory would suggest is optimal, and that 
“foreign” securities are underweighted in the portfolios of both individual and 
institutional investors.  This phenomenon is known as the “home country bias”.80  For 
example, European investors overweight domestic equities by from 40 to 60%.81  In 
fact, the 2002 White Paper by Clearstream and Deutsche-Börse attribute the low 
level of cross-border trading volume to home country bias.82 

An assumption implicit to the Commission’s analysis and discussion of the impact of 
removing the Giovannini barriers is that they are the only factor preventing European 
investors from altering the pattern of their investment behaviour and rebalancing their 
portfolios to eliminate the home equity bias.  The Commission implicitly assumes that 
the higher transactions costs imposed on investors by the barriers are responsible for 
the home equity bias. 

There have been several reasons put forward for the home equity bias, of which 
transactions costs are only one: others include differences in expected returns across 
investors in different countries;83  the perception by investors that investments in 
foreign countries are “riskier”;84 investors are more comfortable investing in “familiar” 
domestic stocks than they are in “unfamiliar” foreign stocks;85 and “optimal inside 
ownership theory”.86 

The Commission’s view of the home bias is based on the transactions cost 
explanation.  This is based on the view that because of incremental transactions 
costs not faced by domestic investors, one expects investors to hold more domestic 
stocks than predicted by financial theories, because these costs are effectively a 
barrier to investment that lessen the benefits of international diversification. 

Recent research has shown that transactions costs alone are insufficient to explain 
the full extent of the home bias in investor portfolios around the world.  For example, 
Glassman and Rodick (2001) develop a mean-variance model of portfolio choice 
including transactions costs; they show that transaction cost barriers to investment 
would have to be of an enormous magnitude to provide a reasonable explanation of 
the home bias effect.87  Similarly, Ahearne, Griever, and Warnock (2001) show that 

                                                 

80  See, for example: Catherine Mann and Ellen E. Meade, “Home Bias, Transactions Costs, and 
Prospects for the Euro: A More Detailed Analysis”, unpublished working paper, Institute for International 
Economics, 200?; K. Lewis, “Trying to Explain Home Bias in Equities and Consumption”, Journal of 
Economic Literature 37, 1999, pp.571–608; K. French and J. Poterba, “Investor Diversification and 
International Equity Markets”, American Economic Review 81, 1991, pp.222–226; B. Solnik, “Equity 
Home Bias and Regret: An Equilibrium Model”, unpublished working paper, HEC Paris, 2005. 
81 See, for example, Solnik (2005).  
82 ibid., p.16. 
83 French and Poterba (op. cit.). 
84  K. Jeske, “Equity Home Bias: Can Information Cost Explain the Puzzle?”, Economic Review of 
Federal Reserve Bank of Atlanta, 3rd Quarter 2001, pp.31–42. 
85 G. Huberman, “Familiarity Breeds Investment”, Review of Financial Studies 14, 2001, pp.659–680. 
86 Bong-Chan Kho, Rene Stulz, and Francis E. Warnock, “Financial Globalization, Governance, and the 
Evolution of the Home Bias”, National Bureau of Economic Research Working Paper 12389, July 2006. 
87 Glassman, D. A., and L. A. Riddick, 2001, What causes home asset bias and how should it be 
measured?, Journal of Empirical Finance 8, pp.35-54. 
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ownership restrictions and transactions costs are only second-order effects in 
explaining the cross-country holdings of foreign stocks.88 

The expected returns explanation for the home bias is derived from mean-variance 
analysis where, in the absence of exchange rate risk, there is a linear relationship 
between expected returns and country weights in the optimal portfolio.  French and 
Poterba (1991) introduce the concept of heterogeneous expectations, and show that 
to hold a portfolio biased towards the home market an investor would have to expect 
more (less) return from the home (foreign) market than equilibrium expected return. 
They conclude that “substantial differences in expected returns across countries are 
needed to rationalize observed portfolio holdings.” 89  Moreover, institutional 
differences between markets, such as differential taxes, transactions costs, 
management and custodial fees, cannot explain the observed differential. 

A related line of explanation holds that foreign investments seem “riskier” to investors 
than domestic investments.  This is a case of heterogeneous expectations, where it 
is the expected risk (measured by the variance-covariance matrix) of assets that 
differs rather than the expected returns.  While it can explain some of the home bias 
effect, it is not sufficient to explain the degree of home bias that is observed in 
investor portfolios.  

To explain the home bias phenomenon, recent research has suggested that 
behavioural models are required: in such a model, investors in one country consider 
investments in other countries to be riskier than they really are.  This differential view 
of riskiness arises from a lack of familiarity with investments in other countries.  As 
developed in the research of Huberman (2001) and Gehrig (1993), this is a type of 
asymmetric information approach, where the amount or quality of information about 
foreign investments is inferior to that about domestic investments. 

Finally, the “optimal inside ownership” explanation of the home bias effect put 
forward by Kho, Stulz, and Warnock is based on corporate governance.  Since 
foreign investors can only own shares not held by insiders there will be a large home 
bias in countries in which insiders own large stakes in companies.  Therefore, for the 
home bias to be substantially reduced, insider ownership has to decrease in 
countries where it is high.  Concentrated inside ownership is likely to occur in 
countries where corporate governance is poor, so that improvements in corporate 
governance make it possible for ownership of companies to become more disperse 
and for the home bias to decrease.  They find that data on US investors and for 
Korean companies supports their theory. 

There is also recent evidence that the home country bias in Europe is not likely to be 
eliminated, because of structural changes in the European economy and markets.90  
The chief benefit of diversification, namely the reduction in risk by allocating 
investments across multiple assets and/or markets, depends on the assets in 
question being less than perfectly correlated.  If the degree of correlation between 
two assets or markets increases, due to elimination of barriers, the reduction or 
elimination of currency risk, or changes in market structure, then there will be fewer 

                                                 

88 Ahearne, A. G., W. L. Griever, and F. E. Warnock, 2001, Information costs and home bias: An 
analysis of U.S. holdings of foreign equities, Federal Reserve Board, International Finance Division, 
Working Paper 691 (Updated), Washington, D.C. 
89 French and Poterba (1991), op. cit., p.223. 
90 Kpate Adjaoute and Jean-Pierre Danthine, “EMU and Portfolio Diversification Opportunities”, Centre 
for Economic Policy Research Discussion Paper No. 2962, 2001. 
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diversification opportunities.  In other words, the “cost” of the home country bias is 
reduced.  

Adjaoute and Danthine (op. cit.) show that this has in fact been the case within the 
Eurozone, and that “the increased conformity of stock returns implies that 
international diversification across the Euro-area on the basis of a pure country 
allocation model has increasingly smaller benefits.”  They find that diversification 
opportunities are much better across industrial sector levels than across countries.  
Since it is possible to diversify across sectors without having to purchase “foreign” 
securities the home country bias may persist despite the removal of barriers to cross-
border investing. 

5.2.2. Circumventing Barriers to Cross-border Trading 

5.2.2.1. Cross-Listing 

One of the most enduring traits of the financial markets is their ability to find ways 
around barriers: many financial products that are now taken for granted came about 
because of a perceived need to overcome a problem or circumvent a barrier 
(physical, legal, or regulatory). 91   It is entirely plausible that participants in the 
European financial markets might have developed products or other solutions to the 
problem of cross-border investing.  The list of possible ways to circumvent the 
barriers to cross-border trading includes: the listing of equities in multiple countries 
and/or multiple exchanges; the consolidation of exchanges and trading platforms 
which can lead to effectively the same result; and the development of new products 
by regulators and financial institutions. 

As pointed out by Deutsche-Börse and Clearstream International in their 2002 White 
Paper,92 there are different implications for total trading costs for trades in dual-listed 
shares than there are for cross-border trades.  Dual-listed shares typically have lower 
direct costs than buying the same shares in a cross-border transaction, since the 
trade is a domestic transaction for the investor.  However, the trading volume is 
typically much lower than in the home market for the same shares, and thus the 
indirect trading costs, mostly market impact, are likely to be much higher for large 
trades in the dual-listed market than in the home market. 

Since liquidity costs, mainly comprised of the bid-ask spread and market impact, 
have been shown to be the dominant cost factor for institutional investors, we can 
reasonably expect this group to trade in the market which has the highest liquidity, 
usually the issuing company’s home market.  Because liquidity costs are a function of 
trade size, the savings in these costs will most likely be larger than the higher 
absolute direct cost of a cross-border trade.  An exception to this is the case of 
companies whose home market is relatively small and whose shares are heavily 
traded on the major exchanges (for example, Nokia in London and Frankfurt). 

On the other hand, since most retail investors do not trade in order sizes where 
market impact costs come into play, the liquidity cost differential between the foreign 
market and the investor’s home market where the shares are dual-listed are not 
relevant.  Instead, the higher direct cost of the cross-border trade is likely to lead 

                                                 

91 For example, interest rate swaps, index funds, exchange traded funds, mortgage backed securities. 
92 Deutsche-Börse and Clearstream International, “Cross-Border Equity Trading, Clearing & Settlement 
in Europe,” White Paper, 2002. 
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these smaller investors to trade the dual-listed shares rather than undertake a more 
expensive cross-border transaction.  

This discussion naturally raises the question of the extent to which trading in cross-
listed securities takes place.  One of the largest exchanges in Europe, in terms of the 
number of companies listed and the trading turnover is the London Stock Exchange.  
As Figure 2 shows, there has been substantial trading turnover of European 
companies that have cross-listed on the London Stock Exchange, particularly those 
from France, Germany, Italy, and Spain.93  

Figure 2  
Trading Turnover of European Cross-Listed Companies on 

the London Stock Exchange 
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Source: London Stock Exchange. 

Similar to cross-listing, in terms of the effect for investors, is the consolidation in the 
market for stock exchanges in Europe: we discussed some of these trends in Section 
2.2.  Of particular note in this regard is Euronext, which since 2004 has had a single 
trading platform for all approximately 1,200 companies listed in the four countries 
whose stock exchanges form part of the consortium (see Table 11).  One side effect 
of this aspect of financial markets integration is that Euronext has disposed of all its 
post-trading activities, which are handled by LCH.Clearnet and Euroclear.  The single 
trading platform means that shares traded are effectively cross-listed, without 
needing to be in practice.  Table 11 shows the number of companies (and their 
market capitalizations) effectively cross-listed in this manner; while the total number 
of companies and shares traded may not have increased, it is important to realize 
that the consolidation of the national exchanges into a single trading platform has led 
to an effective cross-listing. 

                                                 

93 We attempted to determine the extent of dual-listing on other European exchanges, but were unable 
to ascertain a breakdown by country of origin of the dual-listed companies. 
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Table 11 
Effective Cross-Listing by Exchange Consolidation: Euronext 

 Number of 
Listed 

Companies 

Market Cap of 
Listed 

Companies 
(€ million) 

Total Turnover  
(€ million) 

December 2002 1,484 1,477,137 1,570,395 
December 2003 1,392 1,646,178 1,359,595 
December 2004 1,333 1,796,036 1,542,967 
December 2005 1,259 2,294,828 1,783,446 
December 2006 1,210 2,812,000 2,375,474 

Source:  Euronext website (www.euronext.com). 

 
As discussed above, NOREX is an association of eight stock exchanges in northern 
Europe and the Baltic.  Table 12 shows the number of companies listed, the market 
cap of the listed companies and the number of shares transactions on the NOREX 
exchange.  

Table 12 
Effective Cross-Listing by Exchange Consolidation: NOREX 

 December 2003 June 2006 

Stock Exchange Number of 
Listed 
Companies 

Market Cap 
of Listed 

Companies
 (€ million) 

Number of 
Transactions 

Shares 

Number of 
Listed 

Companies 

Market Cap 
of Listed 

Companies  
(€ million) 

Number of 
Transactions 

Shares 

Iceland 48 7,361 58,322 21 19,562 80,644 
OMX Copenhagen 195 96,438 1,920,313 181 150,054 2,673,702 
OMX Helsinki (2) (2) (2) 137 206,698 3,995,263 
OMX Riga (2) (2) (2) 41 1,770 20,573 
OMX Stockholm 282 255,536 9,379,767 271 383,263 8,907,227 
OMX Tallinn (2) (2) (2) 16 2,717 23,779 
OMX Vilnius (2) (2) (2) 43 5,898 59,640 
Oslo Børs 180 81,907 2,517,129 206 206,201 4,647,424 
Norex(1) 705 441,242 13,875,240 905 976,162 20,408,252 

Notes: (1) Excludes multiple listings of the same companies within NOREX. 
 (2) Not yet a member of NOREX. 
Source: NOREX Exchange website (www.norex.com). 

The key implication of both Table 11 and Table 12 is not the change in the number of 
listed companies or the number of shares traded (both of which are primarily affected 
by factors other than cross-border barriers).  Rather, it is that each and every one of 
those listed companies could have their shares purchased or sold by any investor in 
any of the other associated markets, without the usual cross-border restrictions or 
impediments. 

Therefore, the Commission’s goal of integrated securities markets where investors 
can and do invest across national boundaries at the same (or similar) cost as a 
domestic transaction is to a large extent closer to being achieved.  While clearing and 
settlement have not kept pace with the developments in cross-border trading, the 
necessary steps to achieve a similar degree of consolidation are in process. 

In terms of consolidated, integrated trading markets, there are presently two 
platforms (Euronext and NOREX) incorporating twelve exchanges (four and eight, 
respectively).  Figure 3 shows how much trading is taking place on these exchanges, 
and compares them with trading in equities in the other European equities markets. 
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Figure 3  
Equity Trading on European Exchanges 
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Available at FESE website (www.fese.be/en). 

 

Figure 3 shows that as the consolidation among exchanges has removed the trading 
barriers between a large number of exchanges, they come to account for a growing 
fraction of the total trading turnover in equities in Europe.  This is particularly true of 
Euronext, where the consolidation of the three exchanges in Belgium, France, the 
Netherlands, and Portugal has created the second largest exchange in Europe in 
terms of the value of shares traded. 

5.2.2.2. New Products 

Another way in which cross-border trading has been taking place has been through 
the development of offerings of investment funds that either specialise/concentrate in 
“foreign” (from the viewpoint of the investor) shares, or funds aimed at “foreign” 
investors (from the viewpoint of the fund manager) through the UCITS passport.  As 
described above, the trend in recent years has been for less trading in shares by 
retail investors and more investing through intermediated products such as 
investment funds and UCITs.   

UCITS are a new investment vehicle, and so it is not surprising that the trading 
turnover is considerably smaller than for equities.  Some exchanges apparently do 
not report UCITs trading statistics as a separate item to FESE, leaving gaps in the 
data and making formal comparisons hard. 

Finally, one of the fastest growing investment vehicles in recent years has been 
exchange traded funds (ETFs).  These assets can be traded, as their name implies, 
like individual company shares on stock exchanges, but they have the same risk 
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profile as investment funds.  According to the Financial Times, there were almost 400 
ETFs listed around the world as of the end of 2005.94  Of this total 28 are listed in the 
UK, of which 15 represent investments in European markets other than the UK.  
ETFs are not limited to equity markets, but also provide exposure to fixed income 
and property markets. Most ETFs are designed to track the total returns of a specific 
index (e.g., the DJ Euro STOXX 50) or a specific investment style (e.g., the DJ Euro 
STOXX Value).  

As of July 2006, there were 216 ETFs in Europe with assets of $71.3bn; the volume 
of trading in ETFs is a relatively small (but growing) fraction of total turnover.  Most 
observers expect the number and size of ETF offerings in Europe to increase 
significantly in the next few years.  The FSA notes that trading in ETFs in the UK 
doubled in 2005 from 2004.  

The impact of all these (and others that we may not have mentioned) mechanisms 
that are economically equivalent to cross-border trading, is to provide a way for 
investors to invest internationally more cheaply than a cross-border trade.  In the 
case of cross-listing and ETFs this is clearly the case as they are settled as domestic 
transactions.  It may also apply to UCITs and international investment funds.  

In the case of the two consolidated exchanges it is not yet the case that a cross-
border trade will execute as cheaply as a domestic transaction, but according to both 
Euroclear and NOREX this will be the case once the associated infrastructure is 
completed.  

With international investment funds, the cross-border trading is being done by the 
fund manager rather than by investors and since institutional post-trading costs are 
significantly lower than they are for individual investors total costs will be lower than 
they would be if all the individuals had done the trades themselves.  Whether the 
total costs are lower than the equivalent domestic transactions would have cost is an 
empirical question that cannot be readily answered. 

                                                 

94 Sharlene Goff, “FT Money: ETFs”, Financial Times, 7 January, 2006. 
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6. Summary and Conclusions 

In this report we have reviewed the Working Document released by the Commission 
and examined its analysis, methodology and conclusions.  We have focused on the 
quantitative analysis of the gains from integration of the European post-trading 
services industry.  

We note with interest the Commission’s recently stated intention of undertaking a 
major study of the post-trading industry.  We would encourage the Commission to 
address in its study the areas of ambiguity and uncertainty we have identified in this 
report. The following summarises some of the key points made within the body of this 
report. 

Comments on the estimated reduction in trading costs arising from eliminating 
the barriers to cross-border trading 

We have identified a number of areas where the estimates of the potential reduction 
in trading costs arising from integration of the European post-trading industry derived 
by the Commission are subject to uncertainty, the impact of which can be quantified, 
and a number of areas of uncertainty, the potential impact of which we cannot 
quantify but which we expect to have a material impact on the results.  

Additionally, we have identified a number of areas where the analysis could be 
extended (or contracted) to provide additional insights into the nature of the results. 
The lack of transparency between studies on which the Working Document relies, 
and availability of only high level data, both impede being able to make reliable and 
accurate estimates about the economic impact of removing the barriers to cross-
border trading. 

The common problem is the lack of up to date data in a common framework and 
collected and provided in a consistent and transparent manner.  It is for this reason 
that we welcome the Commission’s announcement that it will conduct a major study 
of the post-trading industry, and that part of that study will include gathering data. 

Wider implications of the Commission’s econometric analysis  

We note a number of observations about the econometric analysis contained in 
Annex II of the Working Document. 

The econometric results indicate significant heterogeneity across different regional 
exchanges.  Estimating an “average” reduction across the EU may therefore hide 
substantial dispersion in potential gains across different regions of the EU.  It would 
therefore have been informative to present the results for individual countries, to 
highlight any substantial differences across countries, and to confirm that an average 
approach does not lead to unduly large deviations from the country-specific results. 

The econometric analysis as presented does not differentiate between domestic and 
cross-border trades.  It is not clear what proportion of the share data relied upon 
represents cross-border trades, or whether the characteristics of the average cross-
border trade are similar to those of the average domestic trade in terms of trade size, 
frequency of trades inside and outside the bid-ask spread.  Furthermore, the authors 
do not appear to have tested whether the underlying economic relationships differ 
between domestic and cross-border trades; it is possible that the relationship 
between market liquidity and transactions cost would differ depending on the price of 
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trades. We would therefore suggest that when creating the new dataset on post-
trading activities that such data be incorporated to allow this level of analysis. 

Similarly, access to more, better and more recent data will remove the necessity of 
having to use a measure of implicit trading costs as a proxy for the true variable of 
interest, namely the total trading costs associated with cross-border trading.  

Finally, the Commission’s quantitative analysis implicitly assumes “full integration”, i.e. 
removal of all barriers to cross-border trading.  In reality what is likely to occur is an 
“intermediate case” where barriers to cross-border trading decrease in varying 
proportions across the EU.  Therefore it would be beneficial to the Commission and 
to industry participants to have an estimate of the economic impact of the 
intermediate case. 

Wider considerations 

There are several areas that we feel have not been addressed by the Commission in 
its work to date that can have an impact on cross-border trading, and therefore on 
clearing and settlement.  True financial market integration involves all parts of the 
value chain, and it is therefore crucial to consider the question of post-trading in the 
larger context of integration of all parts of the financial market infrastructure and how 
changes and consolidation in other parts of the value chain can and have affected 
the post-trading industry cross-border trading. 

The type of investor (individuals or institutions) who is likely to invest cross-border in 
the European Union will have an impact on the extent and magnitude of the potential 
cost savings and economic impact.  This is because of the large economies of scope 
and scale in financial markets, and the different trading cost structures for individuals 
and institutional investors. 

The Commission implicitly assumes that the higher transactions costs imposed on 
investors by the barriers are responsible for the home equity bias, and that removing 
these barriers will remove the home bias.  However, there is considerable research 
which shows that transactions costs by themselves are insufficient to explain the 
home bias.  Therefore, it is unlikely that removing the barriers to cross-border trading 
will by itself remove the home bias effect. 

Financial markets do not wait for regulators to find solutions to problems or remove 
barriers.  The list of possible ways in which investors can presently circumvent the 
barriers to cross-border trading includes: the listing of equities in multiple countries 
and/or multiple exchanges; the consolidation of exchanges and trading platforms 
which can lead to effectively the same result; and the development of new products. 

Finally, we recognise the enormous difficulties involved in a study of such scope as 
that undertaken by the Commission, particularly when there is a paucity of 
appropriate data which then requires using less than ideal proxies, and when dealing 
with the many types and varying sized markets of the European Union.  We trust that 
our comments will be taken in the appropriate spirit, as suggestions for improvement 
rather than as criticisms. 
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Appendix A. The Post-trading Process 

In this Appendix we set out the elements of the post-trading process.  Our discussion 
is brief, as these have been discussed by others in great detail elsewhere.95  

The elements of the post-trading process are illustrated in Figure A.1 below, which 
also sets out the necessary elements of the trading process which precedes them.  
The figure shows the activity chain and the type of organization responsible for each 
step in the process.  The process is generic, although there may be differences in the 
types of organization providing each component of the service between different 
jurisdictions. 

Figure A.1 
The Post-Trading Process 
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Source: Adapted from: NERA (2004) “The Direct Costs of Clearing and Settlement:  
An EU-US comparison”, Corporation of London City Research Series, No. 1. 

The clearing function is the first step in the post-trading process and represents the 
link between trading and settlement – the clearing process starts once the 
counterparts have executed a trade and ends with agreement on, and issuance of, 
settlement instructions.  Clearing involves finalising the obligations of each party to a 
transaction, including incorporating and verifying the information required for 
settlement (securities identification codes, settlement date, settlement venue), and 
the existence of sufficient funds (buyer) and securities (seller).  

Clearing services may be provided by either a separate department at the exchange, 
a clearinghouse (this may be part of the exchange), a Central Securities Depository 
(CSD) or an International Central Securities Depository (ICSD).  Moreover, a 
clearinghouse can act as a Central Counterparty (CCP) by becoming the buyer to 
every seller and the seller to every buyer, thus assuming the risk of counterparty 
default (referred to as “novation”).  While economies of scale clearly exist in clearing 
                                                 

95  See, for example: Schmiedel and Schönenberger (July 2005), “Integration of Securities market 
Infrastructures in the Euro Area”, European Central Bank Occasional Paper No. 33; The Giovannini 
Group (2001), “Cross-Border Clearing and Settlement Arrangements in the European Union”; London 
Economics (2005) “Securities Trading, Clearing, Central Counterparties and Settlement in EU 25 – An 
Overview of Current Arrangements”, a report commissioned by the Competition Directorate General of 
the European Commission; Deutsche Börse Group (2005) “The European Post-trade Market – An 
Introduction”, White Paper. 
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services, we are not aware of any study that has examined them in detail, or that has 
considered whether there is a minimum sufficient volume required for efficient 
operation. 

The settlement function is the process by which ownership of the securities is passed 
from seller to buyer and funds to pay for them from buyer to seller.  After settlement 
has occurred the transaction is complete.  Settlement can either combine the security 
stage and the funds stage into a single action, or it can treat them separately.  If both 
stages are linked, in what is known as “delivery versus payment” (“DVP”), then the 
transfer of securities is not legally effective without the funds payment, and vice versa.  
The term “free of payment” (“FOP”) is used where the two stages are not linked. 

Settlement can take a number of different forms, ranging from the physical exchange 
of certificates to the book entry transfer of dematerialised or immobilised certificates.  
While historically most settlements involved the physical delivery, today the transfer 
of ownership typically occurs by means of electronic transfer of dematerialised share 
certificates.   

Where the intermediary is not a direct member of the relevant CSD, a custodian will 
be employed as an agent to intermediate the transaction (custody services).  The 
custodian would receive securities into a ring-fenced account and may provide 
further services such as the management of corporate actions, tax services, dividend 
receipts and interest payments.  
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Appendix B. Review of Key Papers Relied on by the 
Authors of the Working Document 

The authors of the Working Document and associated Annexes rely heavily on four 
key studies in formulating their approach and conclusions.  While the main part of the 
report focuses on ways in which the EC uses these studies, this Appendix briefly 
summarizes the key points and findings of each of them.   

 

Hans R. Stoll, “Friction”, Journal of Finance, Volume LV No. 4 (August 2000), 
pp.1479–1514. 

Stoll (2000), his presidential address to the American Finance Association, contains 
both a review of the literature and his own empirical evidence on friction in financial 
markets. He begins by defining friction as something that “measures the difficulty with 
which an asset is traded.”96  This can be measured either in terms of the length of 
time necessary to complete a trade, or by the price concession needed for an 
immediate transaction; this latter measure is known as the “price of immediacy”.  The 
bid-ask spread is an observable measure of the frictions that exist in financial 
markets. 

Stoll points out that there are two types of friction in financial markets: real frictions, 
and informational frictions. Real frictions occur because: (i) dealers, market makers 
and others who supply immediacy in doing so consume real economic resources 
(capital and labor) that must be paid for; and (ii) because suppliers of immediacy take 
on inventory risk for which compensation must be provided.  Informational frictions, 
on the other hand, exist because suppliers of immediacy face the possibility of 
trading with investors who have more or better information about the value of the 
asset than they do; the bid-ask spread exists to compensate suppliers of immediacy 
for losses from trading with informed investors. 

Stoll then examines different measures of friction, to assess whether they reflect real 
or informational frictions, or some combination of both. He finds that both quoted and 
effective spreads measure total friction – in other words, both real and information 
friction.  The traded spread, on the other hand, is a measure of real friction since it 
reflects the real earnings for suppliers of immediacy, by estimating what is earned on 
a round trip. 

The model that Stoll estimates, and that is used the Commission in Annex II is: 

iiiiiii eNaPaMVaaVaas ++++++= loglogloglog 543
2

210 σ , (1) 

Where the si is stock i’s proportional quoted half-spread, Vi is the daily dollar trading 
volume, σ2 is the return variance, MVi is the stock’s market capitalisation, Pi is the 
closing stock price, Ni is the number of trades per day, and e is the error term. 

The empirical results show that real frictions account for different degrees of total 
friction, according to the type of market: the auction market of the NYSE has a much 
lower proportion of real friction (25%) compared with the Nasdaq dealer market 
(66%). 
                                                 

96 Stoll, op. cit., p.1479. 
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Ian Domowitz and Steil, “Innovation in equity trading systems: the impact on 
transactions costs and the cost of capital”, in (Nelson, R., Victor, D., and Steil, 
B., (eds.) Technical Innovation and Economic Performance, Princeton 
University Press, 2002. 

The authors of this piece attempt to determine the linkage between the impact of 
automated trading systems on trading costs, and how that in turn affects the cost of 
equity capital of issuing companies in North America, Europe, and Latin America.  
Their primary goal was to estimate what effect automation of the trading process 
might have on the cost of equity. 

They find that reductions in trading costs can have a very large stimulative effect on 
trading turnover, but that increases in the trading turnover of large capitalisation 
companies do not have a material impact on the cost of equity.  Instead, they find 
that decreases in trading costs have a significant and direct causal effect on the cost 
of equity capital. 

The cost of equity capital is estimated based on a discounted cash flow model, and is 
of the form:  

 g
P

DIVk +=
0

1  

where k is the cost of equity (defined as the return required by investors), DIV1 is 
dividend expected in the coming year, P0 is the current stock price, and g is the long-
term growth rate in dividends.  For this study, the authors use as a proxy for g an 
estimate of the long-term sustainable growth rate in earnings per share.  The authors 
use two versions of k: k0 is the cost of capital using the current year’s dividend as a 
proxy for DIV1; k1 is the cost of capital using the following year’s actual dividend. 

Domowitz and Steil perform both univariate and multivariate regressions of the 
relationship between trading costs, turnover, and the cost of equity capital.  The 
univariate regressions show that effect of turnover on the cost of equity is 
economically small and statistically insignificant.  For trading costs, however, the 
elasticities are quite large and statistically significant.  The results suggest that a 10% 
decrease in trading costs in North America or Europe would lead to a 1.2% - 1.5% 
decrease in the cost of equity capital. 

The multivariate regression that is estimated by Domowitz and Steil is of the form: 

 itititiit cy ετββα +++= 21 , 

where y, c, and τ are the cost of capital, trading cost, and turnover respectively, all 
measured in logs; αi is a country-specific effect.  The results of these regressions are 
shown in Table B.1. 
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Table B.1 
Domowitz and Steil: Multivariate Regression Results 

 Full Sample United 
States/Europe (k0) 

United 
States/Europe (k1) 

Trading cost 0.008 
(0.063) 

0.138 
(0.044) 

0.167 
(0.051) 

Turnover -0.056 
(0.034) 

-0.004 
(0.027) 

-0.016 
(0.031) 

R2 0.055 0.093 0.095 
Standard errors in parentheses 
Source: Domowitz and Steil (2000), Table 12.5 

Including turnover as an additional explanatory variable to trading cost leads to larger 
elasticities than when trading cost was the only independent variable.  For k0, the 
elasticity increases by about 14%, while for k1 it is about 10%.  However, it is also the 
case that the elasticity of turnover on the cost of capital is smaller when trading costs 
are included than when it is the only explanatory variable.  

Domowitz and Steil conclude that once the correlation between trading cost and 
turnover is taken into account, turnover ceases to have an economically significant 
impact on the cost of equity.  In other words, “trading volume has no effect on the 
cost of equity capital for large public companies.”97  

 

Ian Domowitz, Jack Glen and Ananth Madhavan, “Liquidity, Volatility, and 
Trading Costs Across Countries and over Time,” International Finance 42 
20001, pp.221–255 

Domowitz et al. document the extent to which execution costs vary with volatility and 
liquidity across a sample of 42 countries’ equity markets during the period September 
1996 to December 1998. The sample includes both developed and emerging equity 
markets, and of particular relevance to the present study is the fact that the 42 
countries include all of the EU 15, as well as the Czech Republic and Hungary – two 
emerging markets that have since joined the EU. 

There is considerable variation in the level of trading costs by country, as can be 
seen in Table B.2, which reports the data from Domowitz et al. (2001) for those 
countries presently in the EU. The authors define the two components of trading 
costs, explicit and implicit, as follows: 

• Explicit costs: the direct costs of trading, such as broker commission costs, 
taxes, etc. 

• Implicit costs: indirect trading costs, the major one being the price impact of the 
trade. 

                                                 

97 Domowitz and Steil (2000), p.325. 
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The table shows the result of computing trading costs in basis points, as a 
percentage of trade value.98  As the authors themselves point out, there are some 
important limitations to the data used to generate these statistics.  First, their sample 
contains data that is representative only of institutional trades, and therefore does not 
apply to retail investors.  Second, there is no way of distinguishing between different 
execution venues (e.g., crossing systems or upstairs markets). 

Table B.2 
Mean One-Way Equity Trading Costs and Components across Sample 

Countries: EU Countries 

 Total Costs 
(basis points) 

Explicit Costs 
(basis points) 

Implicit Costs 
(basis points) 

Explicit Costs 
as Proportion of 

Total Costs 
Austria 43.8 30.8 13.0 70% 
Belgium 35.0 25.4 9.6 73% 
Czech Republic 143.7 78.7 64.9 55% 
Denmark 40.7 28.1 12.6 69% 
Finland 43.4 27.9 15.5 64% 
France 29.5 22.8 6.7 77% 
Germany 37.7 24.3 13.4 64% 
Greece 65.5 58.2 7.3 89% 
Hungary 143.4 74.8 68.7 52% 
Ireland 130.7 106.0 24.7 81% 
Italy 34.8 26.3 8.5 76% 
Luxembourg 63.8 20.1 43.6 32% 
Netherlands 42.2 23 19.3 55% 
Portugal 62.7 43.8 18.9 70% 
Spain 41.9 32.5 9.5 78% 
Sweden 35.8 26.2 9.6 73% 
United Kingdom 54.5 39.3 15.2 72% 
Average 61.71 40.48 21.24 68% 

Source: Domowitz et al., (2001), Table 1, p.227. 

There is also considerable variation in the amount and proportion of trading cost 
components over time as well as across countries, as can be seen in Table B.3.  
Note that the level of transaction costs in Eastern Europe is much higher and more 
volatile than Western Europe. Domowitz et al. further document that the composition 
of trading costs also changes through time.  Overall, implicit costs fall three times 
faster than explicit costs; this holds both for Western Europe and for Eastern Europe. 

                                                 

98 One basis point equals 1/100th of 1%, or 0.0001. 
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Table B.3 
One-Way Equity Trading Costs Over Time and by Region 

Quarter All Countries 
(basis points) 

North America 
(basis points) 

West Europe 
(basis points) 

East Europe 
(basis points) 

1996 III 74.9 68.2 52.0 129.0 
1996 IV 77.2 54.0 52.9 148.6 
1997 I 75.0 63.0 50.8 176.3 
1997 II 70.6 49.3 46.8 139.9 
1997 III 71.5 43.8 47.6 123.7 
1997 IV 73.1 51.1 50.3 130.2 
1998 I 67.8 45.9 44.3 133.2 
1998 II 64.5 35.0 44.4 75.0 
1998 III 62.6 32.3 43.2 147.6 
Mean 70.8 49.2 48.0 142.8 
Std. Dev. 5.0 11.8 3.6 16.6 
Maximum 77.2 68.2 52.9 176.3 
Minimum 62.6 32.3 43.2 75.0 
Source: Domowitz et al., (2001), Table 2, p.230. 

The authors then model a triangular, recursive system of equations in order to isolate 
the dynamic relationship that exists between the key factors, namely volatility, trading 
costs, and turnover (liquidity). The system is as follows: 
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Where yit is a vector of dependent variables ( )itititit cy στ ,,= , and τit is turnover for 
country i at time t, cit is total costs, and σit is volatility. The vector xit consists of a set 
of pre-determined variables that include market capitalisation and dummy variables 
for emerging markets and geographic regions such as West Europe and East Europe. 
The advantage of estimating the three equations as a system is that the problems of 
multi-collinearity and errors in variables described in the main body of the report in 
the context of Annex II are avoided. 

 

London Economics “Quantification of the Macro-Economic Impact of 
Integration of EU Financial Markets: Final Report to the European Commission 
– Directorate-General for the Internal Market”, (2002). 

London Economics attempt to quantify the impact of integrating all asset markets in 
the European Union. For equities and corporate bonds, they first identify the costs of 
market fragmentation then model the potential economic benefits from removing the 
barriers to fully integrated markets. In the case of equity markets, the costs of 
fragmentation are defined in terms of trading costs. The benefits are measured by 
how the cost of trading will decrease once markets are integrated, which in turn will 
reduce the cost of capital of listed companies. 

The authors base their empirical formulation on a two-equation system, in which one 
equation models trading costs and the other models trading turnover: 
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Equation 3.2 
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Equation 3.3 
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Where tcit is trading cost, ttit is (the logarithm of) trading turnover, 2
itσ  is the return 

volatility of stock i, mdepit is the (logarithm of) stock i’s market capitalisation, ticki is 
the relative tick size of the security, LARGE is a dummy variable for large stocks, dj is 
a set of sector dummies, dk is a set of country/exchange dummies. Additionally, there 
are both security-specific fixed effects ( if  and iµ ) and time effects ( tη  and tφ ). 

The authors point out that one of the advantages of estimating a system of two 
equations, which involves treating both trading costs and turnover as endogenous, 
any possible biases in the parameter estimates should be avoided.  Estimating 
equations 3.2 and 3.3, is not straightforward, since there is unobserved heterogeneity 
in the dependent variables.  This is dealt with by taking the first differences of 3.2 and 
3.3, which eliminates all variables that are time-invariant but leaves tcit correlated with 
one of the regressors (trading turnover), creating the very problem of endogeneity 
they were trying to avoid.  This can be corrected using two stage least squares, 
where instruments are used in the first stage to estimate the two endogenous 
variables.99  

 

                                                 

99 The instruments for trading turnover in the trading costs equation are given by their lags (t-2, t-3, t-4); 
instruments for trading costs in the trading turnover equation are given by their lags and by LARGE and 
tick. 
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