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Abstract

We study the introduction of single-market liquidity provider incentives in

fragmented securities markets. Specifically, we analyze the Xetra Liquidity

Provider Program at Deutsche Boerse from two perspectives: First, we in-

vestigate whether fee-rebates for liquidity providers enhance liquidity on the

specific venue thereby increasing its competitiveness and market share. Se-

cond, we analyze whether single-market liquidity provider incentives increase

overall market liquidity available for market participants in a fragmented mar-

ket. For this purpose, we consolidate high-frequency order book information

of the most relevant lit venues and measure the specific liquidity contribution

of individual markets to the aggregate liquidity in the fragmented market

environment. Our empirical results show that single-market liquidity pro-

vider incentives in fragmented markets result in increased liquidity on the

respective market, a higher contribution of that market to consolidated liqui-

dity and gains in market share in terms of trading volume. However, we find

no significant effect for turnover and liquidity of the fragmented market as a

whole but a redistribution to the venue offering the incentives.

Keywords: Liquidity, Trading Volume, Market Fragmentation, Liquidity

Provider Incentives, Transaction Costs

JEL Classification: G10, G14



1 Introduction

Since the increased fragmentation of securities markets after the introduction of the

Markets in Financial Instruments Directive (MiFID I) in Europe, incumbent ex-

changes and alternative venues compete for investors’ order flow. Besides a compe-

tition based on explicit transaction fees, market operators also implemented specific

fee schedules incentivizing liquidity providers in order to increase liquidity thereby

lowering implicit transaction costs and thus total transaction costs for market par-

ticipants.

On October 4th, 2016, Deutsche Boerse introduced an incentive program on its

electronic trading platform Xetra offering fee rebates for liquidity providers. Spe-

cifically, participating market makers are rewarded a 100% fee rebate for passively

executed orders and quotes in DAX30 instruments if they fulfill certain obligations

concerning quoted volume and presence time at the best bid and ask. The Xetra

Liquidity Provider Program originally started as a pilot but was transferred into a

regular pricing scheme immediately after the end of the pilot on March 31st, 2017

(Deutsche Boerse Group, 2017). The goal of the liquidity provider program is to en-

hance liquidity on Xetra and thus to attract more trading volume due to decreased

transaction costs for market participants.

The introduction of this market maker scheme on Xetra serves as a natural experi-

ment to analyze how single-market liquidity provider incentives influence liquidity

and trading volumes both on the single market itself and on the aggregate frag-

mented market as a whole. One the one hand, this analysis is relevant from the

perspective of a market operator to assess whether the introduction of liquidity pro-

vider incentives is successful in increasing the venue’s trading volume and market

share. On the other hand, the analysis of a single-market liquidity provider program

is also highly important from the perspective of market participants caring about

aggregate market liquidity of a stock available on different venues as higher aggre-

gate liquidity supply in fragmented markets lowers costs, may ultimately increase

total trading volume, and reduces cost of capital for issuers.

Our study relates to other theoretical and empirical contributions analyzing the

effects of changes in fee schedules and market maker schemes on trading volume

and liquidity. In particular, our results are connected to the empirical findings by

Dosanjh (2013) showing that the introduction of market maker incentives in the

Australian ETF market significantly improved liquidity. The analysis of this study

is also connected to the theoretical considerations of Colliard and Foucault (2012)

who analyze the effects of competition among markets and reduced trading fees on

liquidity.

Moreover, our analysis contributes to research streams analyzing the effects of spe-
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cific fee schedules and other means to improve the liquidity of a market: Bloomfield

et al. (2005), Foucault et al. (2013) as well as Malinova and Park (2015) investigate

the effect of maker/taker pricing predominantly implemented by new alternative ve-

nues to attract liquidity in the fragmented market environment. Another stream of

research analyzes so-called payment for order flow where venues and market makers

award brokers with cash payments in order to receive uninformed retail order flow

(Battalio and Holden, 2001; Battalio et al., 2001; Parlour and Rajan, 2003). Finally,

our study is related to theoretical and empirical contributions analyzing the value

of specialists or designated liquidity providers (Anand and Venkataraman, 2013;

Bessembinder et al., 2011; Cao et al., 1997; Venkataraman and Waisburd, 2007).

Since we analyze the effects of a single-market liquidity provider incentive program

to the consolidated market as a whole, our study also relates to the research stream

on market fragmentation. O’Hara and Ye (2011) as well as Gomber et al. (2016)

provide comprehensive overviews of existing literature in this field.

To the best knowledge of the authors, this is the first paper consolidating high-

frequency order book information of several open limit order book markets in order

to measure the specific liquidity contribution of individual markets to the aggregate

liquidity in a fragmented market environment and analyzing how these contributions

change after the introduction of single-market liquidity provider incentives. Moreo-

ver, we investigate this change in the fee schedule both from the market operator’s

point of view, who is interested in the venue’s own liquidity, trading volume and

market share, as well as from the perspective of market participants caring about

aggregate liquidity and trading volume in the fragmented trading landscape.

In order to analyze the effects of the Xetra Liquidity Provider Program on liquidity

and trading volume on Xetra as well as on the aggregate liquidity and trading volume

in the fragmented market environment for trading DAX30 instruments in Europe,

we apply a difference-in-differences (Imbens and Wooldridge, 2009) approach to

exclude possible confounding effects. In our case, the treatment is the introduction

of the market maker scheme on Xetra. For the control group, we rely on the highly

correlated stocks of the French CAC40 index where no changes regarding the main

venue’s fee schedule for stocks occurred during our observation period, i.e., 100

trading days before and after the treatment.

Our empirical results show that single-market liquidity provider incentives in a frag-

mented market environment increase liquidity on the respective market in terms of

relative spreads, volume at best bid and ask, and order book depth. The program

also increases the market’s contribution to overall liquidity in the consolidated order

book and enables to gain market share in terms of trading volume. However, aggre-

gate trading volume and consolidated liquidity do not significantly rise due to the

single-market liquidity incentives. Rather than increasing overall trading activity
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and liquidity, our results suggest that market participants redistribute liquidity and

orders resulting in trade re-allocation to the venue offering fee rebates for market

makers.

The remainder of the paper proceeds as follows: Section 2 provides information

on the institutional background, the Xetra Liquidity Provider Program, and our

data set. Section 3 outlines the research design of our empirical study and presents

descriptive statistics. Section 4 presents the results both for the single-market as

well as for the multi-market context. The results are discussed in section 5. Finally,

section 6 concludes.

2 Institutional Background and Data Set

2.1 Institutional Background

At the core of our analysis is the Xetra Liquidity Provider Program (XLP Program),

a market maker incentive scheme introduced by Deutsche Boerse for trading in stocks

of the DAX30 index on its electronic trading platform Xetra. Xetra is the main venue

for trading DAX30 stocks regarding market share in terms of trading volume denoted

in euro (turnover). Since we apply a difference-in-differences (DiD) approach to

analyze the effects of the XLP Program, we use these DAX30 constituents as the

treatment group and the constituents of the highly correlated French CAC401 index

as the control group. This control group is predominantly traded on the main market

Euronext and serves as reference to exclude any confounding effects. In order to

investigate the impact of a single-market liquidity provider program on aggregate

liquidity and turnover in the fragmented European trading landscape, we add the

three largest alternative venues (in terms of turnover in DAX30 and CAC40 stocks)

Bats (BS), Chi-X (CHI)2, and Turquoise (TQ) to our analysis. Together, these

venues cover 98% (97%) of turnover in DAX30 (CAC40) instruments in open limit

order books during our observation period. The introduction of the XLP Program

is the only change in trading rules and transaction fees for DAX30 stocks on Xetra

during our observation period. All other considered markets did not introduce any

relevant changes during that time.

1 CAC40 shows the highest closing price and turnover correlation compared to MDAX, IBEX35,

FTSE100 and FTSE MIB. See Table A.1 in the appendix for more details.

2 Both markets Bats and Chi-X are operated by Bats Europe.
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2.2 Xetra Liquidity Provider Program

The goal of the XLP Program is to incentivize liquidity provision at the visible

best bid and offer in continuous trading of DAX30 instruments on Xetra. The pilot

phase, which was announced on August 22nd, 2016, startet on October 4th, 2016

(Deutsche Boerse Group, 2016). Market makers who want to participate in the

program have to sign an additional contract with Deutsche Boerse. For each full

month of participation, Deutsche Boerse will grant a 100% fee rebate for passively

executed orders and quotes in DAX30 instruments. In order to qualify for the fee

rebates, market participants have to fulfill two monthly requirements: First, the

registered market makers (called Xetra Liquidity Providers) have to place orders

at the visible best bid and offer with at least 5,000 euro minimum volume per

side with a presence time of at least 20% during continuous trading. The presence

time is averaged over bid and offer of all DAX30 instruments. Second, liquidity

providers have to account for at least 1% of total passively executed volume in

DAX30 instruments.3

The extension of the pilot into a regular pricing scheme with identical parameters

was announced on February 17th, 2017, starting on April 3rd, 2017. Therefore, it

directly succeeded the pilot phase (Deutsche Boerse Group, 2017).

2.3 Data Set

For the following empirical investigations, we use Thomson Reuters Tick History

(TRTH), supplying us with high-frequent trade and order book information. Due

to the fact that the XLP Program is applied for DAX30 instruments only, the

constituents of this index traded on Xetra are our main subject of interest. To

derive robust results on the effects of the liquidity provider incentives, we consider

different observation windows up to 100 trading days before and after the start of

the XLP Program. Therefore, our observation period lasts from May 13th, 2016 to

February 21st, 2017.4 We exclude the stocks of Deutsche Boerse AG and Technip

SA due to merger activities as well as the stock of Valeo SA because of data issues.

Consequently, the analysis is based on 29 DAX30 and 38 CAC40 constituents.

3 For new Xetra Liquidity Providers, the first calendar month of activity serves as a grace period

with halved minimum requirements levels (presence time: 10% with 5,000 euro; passive volume

share in DAX30 stocks: 0.5%) in order to facilitate a successful start.

4 We consider all trading days where trading is possible in DAX30 and CAC40 instruments, i.e.,

we drop two trading days of the CAC40 sample which are public holidays in Germany resulting

in the same 200 trading days for each sample.
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For each constituent of the DAX30 and the CAC40, we construct a synthetic con-

solidated order book, where we merge all information from the main market with

the three alternative venues on a tick-by-tick basis. Recent studies applied diffe-

rent methodologies to develop a consolidated limit order book. Gresse (2011, 2016)

determines the highest bid and the lowest ask price across all competing markets

for each second. Foucault and Menkveld (2008) build five minute snapshots of the

consolidated limit order book across markets. Similarly, Degryse et al. (2015) take

snapshots of the ten best bid and ask prices and their associated quantities for every

minute and each stock venue combination for their consolidated limit order book.

We go further by applying a sophisticated approach in which we construct a consoli-

dated limit order book based on each tick-by-tick record of all order books. For this

purpose, we consider 15 price levels for the consolidated book on the bid and ask

side and merge the prices as well as the respective volumes of all venues. In order

to determine trade related parameters, we also consolidate transaction information

by merging all trade records of all four venues in our data set.

Based on our consolidated limit order book and consolidated trades, we aggregate

the following information on a daily basis: turnover during continuous trading,

relative spreads, euro volume at the best bid and offer (L1-Volume), and order book

depth (Depth(10)) as our main variables of interest. In addition, we calculate the

contributions of the main market to aggregate turnover, to the best available bid

and offer in the consolidated market (“European best bid and offer”, EBBO), to

consolidated L1-Volume, and to consolidated order book depth. We enrich our data

set with market capitalization and price levels of the stocks to divide our data set

in different subsamples.

3 Research Design and Descriptive Statistics

3.1 Methodology

For the analysis of the XLP Program, we rely on the difference-in-differences met-

hod, which is widely used in empirical market microstructure research to assess the

effects of changes in market design, market regulation, and trading technology (e.g.,

Battalio and Schultz, 2011; Hendershott et al., 2011). In this setup, we observe a

treatment and a control group in two periods while only the first group is affected by

a treatment in the second period. This procedure allows to analyze the treatment

(i.e., the new incentive scheme for liquidity providers) independent of biases due to

trends in the treatment group over time and permanent differences between both

groups (Imbens and Wooldridge, 2009).
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Our regression setup for the DiD-approach takes the following form:

Yi,t = αi + β1 ·DAXi + β2 · Postt + β3 ·DAXi · Postt +
7∑

k=4

βk ·Dayi,t + εi,t. (1)

Yi,t captures each dependent liquidity or turnover parameter introduced in the next

subsection, where i denotes the respective stock and t the respective observation

day. DAXi is a dummy variable being 1 if the individual stock is in the treatment

group (i.e., the stock is listed in the DAX30 and affected by the new liquidity

provider incentives on Xetra) and 0 otherwise. Similarly, Postt is a dummy variable

accounting for the pre- (0) and post-treatment (1) periods, which are separated by

the date of the introduction of the XLP Program. We further control for weekdays,

which each are represented by a dummy variable Dayi,t. The variable εi,t equals

the idiosyncratic error term. The results of the panel regression are derived using

fixed effects estimators to eliminate time-constant, unobserved effects as proposed

by Wooldridge (2002), where αi is the constant, depending on stock i.

The DAX30 index and the CAC40 index, whose constituents serve as a control group,

show strong similarities concerning the evolution of closing prices (closing price

correlation in the complete observation period of 97.5%) and turnover correlation

(in the complete observation period of 89.5%) as shown in Table A.1 in the appendix.

Furthermore, both indices share similar levels of fragmentation. While the DAX30

has a fragmentation of 2.31, the CAC40 has a fragmentation of 2.27 measured by the

inverse of the Herfindahl-Hirschman Index for the whole observation period (Fidessa,

2017).

For the general research setup, we focus on an observation period of 100 days (“long-

term”) before and after the introduction of the XLP Program. To further add ro-

bustness to our analysis as well as to differentiate between short-term and long-term

effects, we repeat our analysis for observation windows of ten days (“short-term”)

and 50 days (“medium-term”) around the introduction of the liquidity provider in-

centives on Xetra. Further, for the 100 days period, we divide the stocks of the

two indices in three nearly5 equally sized subsamples (S1, S2, and S3) in order to

compare similar instruments concerning market capitalization (“large”, “medium”,

“small”) and price level (“high”, “medium”, “low”) as depicted in Table 1. This

approach allows to determine whether any of the observed effects depends on specific

groups of stocks since it enables a distinct assignment of changes in turnover and

liquidity to certain market capitalization and price level segments.

5 The subsamples are nearly equally sized, since we observe 29 DAX30 stocks and 38 CAC40

stocks.

6



Subsamples According to Market Capitalization and Price Level

This table reports the analyzed DAX30 and CAC40 index constituents categorized in thirds by market capitalization

(in billion euro) and price level (in euro) as of October 4th, 2016 when the XLP Program was introduced. S1 (S3)

denotes the subsample with the highest (lowest) market capitalization and price level. The stock name is the

respective Thomson Reuters Instrument Code for the main venue.

DAX30 CAC40

Market capitalization Price Market capitalization Price

S1

SAPG.DE 100.09 CONG.DE 188.70 TOTF.PA 107.91 UNBP.AS 237.65

SIEGn.DE 89.63 MUVGn.DE 165.00 OREP.PA 95.36 PRTP.PA 186.55

BAYGn.DE 74.45 ADSGn.DE 157.40 SASY.PA 88.93 OREP.PA 170.35

BASFn.DE 71.26 LING.DE 153.85 LVMH.PA 79.51 LVMH.PA 156.60

DTEGn.DE 69.21 ALVG.DE 132.95 BNPP.PA 57.37 ESSI.PA 114.75

DAIGn.DE 68.87 HNKG p.DE 122.90 AXAF.PA 45.99 EXHO.PA 107.70

ALVG.DE 60.76 VOWG p.DE 118.60 DANO.PA 44.19 PERP.PA 107.70

BMWG.DE 46.53 SIEGn.DE 105.45 AIR.PA 42.38 SOLB.BR 103.35

FREG.DE 39.06 MRCG.DE 96.45 SGEF.PA 40.83 MICP.PA 99.01

CONG.DE 37.74 BAYGn.DE 90.03 AIRP.PA 37.75 AIRP.PA 97.09

ORAN.PA 37.36 CAPP.PA 88.69

SCHN.PA 36.73 RENA.PA 75.58

ENGIE.PA 30.71 SASY.PA 68.99

S2

DPWGn.DE 33.78 BEIG.DE 84.83 NOKIA.PA 30.23 SGEF.PA 68.43

ADSGn.DE 32.93 HEIG.DE 84.67 LHN.PA 29.37 PUBP.PA 67.40

LING.DE 28.58 SAPG.DE 81.47 PERP.PA 28.59 DANO.PA 67.38

MUVGn.DE 26.57 BASFn.DE 77.58 SAF.PA 27.72 SAF.PA 66.48

VOWG p.DE 24.46 BMWG.DE 77.29 ESSI.PA 25.03 SCHN.PA 62.08

FMEG.DE 23.70 FMEG.DE 77.15 CAGR.PA 24.97 AIR.PA 54.85

HNKG p.DE 21.90 FREG.DE 71.42 SOGN.PA 24.96 LEGD.PA 52.45

BEIG.DE 21.38 DAIGn.DE 64.37 UNBP.AS 23.60 LHN.PA 48.39

IFXGn.DE 18.11 PSMGn.DE 38.68 PRTP.PA 23.56 BNPP.PA 46.03

VIV.PA 23.26 TOTF.PA 43.11

RENA.PA 22.35 LOIM.PA 39.99

SGOB.PA 21.51 SGOB.PA 38.77

S3

HEIG.DE 16.80 VNAn.DE 33.31 MICP.PA 18.05 ACCP.PA 35.82

DBKGn.DE 16.20 DPWGn.DE 27.85 CARR.PA 17.69 SOGN.PA 30.91

VNAn.DE 15.52 TKAG.DE 21.45 ISPA.AS 16.82 BOUY.PA 29.93

EONGn.DE 12.53 IFXGn.DE 15.99 EXHO.PA 16.56 CARR.PA 23.39

MRCG.DE 12.47 RWEG.DE 15.27 PUBP.PA 15.22 VIE.PA 20.28

TKAG.DE 12.14 DTEGn.DE 15.03 CAPP.PA 15.22 AXAF.PA 18.97

RWEG.DE 8.79 DBKGn.DE 11.75 LEGD.PA 14.01 VIV.PA 18.08

PSMGn.DE 8.46 LHAG.DE 9.70 LOIM.PA 12.57 ORAN.PA 14.05

CBKG.DE 7.28 EONGn.DE 6.26 VIE.PA 11.42 PEUP.PA 13.84

LHAG.DE 4.52 CBKG.DE 5.81 PEUP.PA 11.21 ENGIE.PA 13.60

SOLB.BR 10.94 CAGR.PA 8.89

BOUY.PA 10.34 ISPA.AS 5.49

ACCP.PA 10.20 NOKIA.PA 5.18

Table 1: Subsamples of analyzed stocks according to market capitalization and price

level.
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3.2 Analyzed Liquidity and Turnover Parameters

In order to evaluate the effects of introducing a liquidity provider program both on

the single market itself as well as on the fragmented market as a whole, we split the

analyzed liquidity and turnover parameters in two groups: First, we focus on the

view of the exchange operator introducing the program and analyze how turnover

and liquidity measures on the respective market are affected. Second, we turn to the

view of market participants caring about market liquidity as a whole and analyze

how the single-market liquidity provider program influences aggregate turnover and

consolidated liquidity. The target of this separation is to analyze possible benefits

of such a program for the executing exchange itself and the participants in the

consolidated market in a distinct manner.

For both views, i.e., the single-market order book and trades as well as the conso-

lidated order book and aggregate trades, we include the daily average of liquidity

and turnover parameters. Analyzing liquidity, we take the quoted relative spread

as a measure of liquidity supply. The relative spread represents the market’s costs

of immediacy, which compensate market participants for providing liquidity to the

market, and is essential in the assessment of a security’s market quality. Since the

XLP Program requires market participants to quote sufficient volume at the best

bid and offer in order to qualify for the fee rebates, we consider the euro volume

available at the best bid and ask (L1-Volume), calculated by the sum of price times

volume of the best bids and offers.

In order to account for the liquidity deeper within the order book, we also include the

depth measure as proposed by Degryse et al. (2015). Depth(X) measures the order

volume available X basis points (bps) around the midpoint in euro. Depth(X)

indicates a market’s ability to absorb large orders without leading to subsequent

order imbalances and price variability. A high depth measure indicates a more

resilient market which is able to dampen execution-based market price impact more

effectively than a market with a lower depth. We use the depth measure with X = 10

bps around the midpoint (Depth(10)).

We consider turnover during continuous trading (i.e., total euro trading volume

without auction volumes), which is calculated by the sum of traded volume times the

execution price. Since the obligations of the XLP Program for market participants

are connected to continuous trading, we do not include auction turnover in our

analysis.

For the perspective of the single market and the market operator executing the

liquidity provider program, we calculate the mentioned parameters for the main

market Xetra (respectively Euronext for the control group) only. The purpose of

this approach is to analyze how the liquidity provider program changes liquidity and
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turnover on the main market in order to assess possible benefits for the single mar-

ket, its operator, and its participants. Further, we include parameters concerning

the contribution of the main venue to the consolidated market. For this purpose,

we consider the shares of the main venue in the consolidated best bid and offer

(EBBOShare) as well as the contribution of the main market to consolidated order

book depth (Depth(10)Share), L1-Volume (L1-V olumeShare), and aggregate tur-

nover (MarketShare). We use these parameters to analyze whether the liquidity

provider incentives have an impact on the market share of the main venue or on the

contribution of the main market to consolidated liquidity.

In order to assess possible benefits for market participants in the fragmented market

as a whole, we determine the liquidity and turnover parameters for the consolidated

market. The purpose for this analysis is to reveal whether single-market liquidity

provider incentives have an impact on the consolidated market in terms of liquidity

and overall traded volume, and, as a consequence, whether this benefits market

participants who are able to access multiple liquidity pools. All parameters are

calculated for each combination of stock and day. We provide the respective results

within separate regressions for each market quality parameter.

3.3 Descriptive Statistics

Figure 1 highlights turnover, relative spread, L1-Volume and order book depth of

the consolidated market based on the parameter’s daily mean averaged for each

index separately and plotted for our whole observation period of 100 trading days

before and after the introduction of the XLP Program. This figure also provides

support for our DiD-approach. Sharp spikes as in turnover and relative spreads

or drops in volume-based liquidity measures would bias a normal regression setup

significantly. By applying a DiD-approach, we explicitly control for such events and

also for general trends. A descriptive analysis of the four consolidated measures

already indicates that the development of the parameters for both indices exhibits

very similar patterns. The spikes in turnover, respectively the drops in liquidity can

be traced back to extraordinary events within our observation period. For example,

on June 24th, 2016, the result of the UK referendum to leave the European Union

was announced resulting in a dramatic reaction of the German (French) market,

with opening prices down by up to 10% (8%). Likewise, the presidential election in

the US in November 2016 caused market-wide uncertainty.

Besides the influence of the liquidity provider program on consolidated turnover

and liquidity, we also investigate its implications for the main market. A detailed

breakdown of the considered measures for each single venue can be found in Figure

A.1 in the appendix. Figure 2 highlights the improvements in market share, the
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Cross-sectional average of consolidated turnover and liquidity measures separately for each day and index. The

black line in the middle of the observation period indicates the start of the XLP Program on October 4th, 2016.

Figure 1: Turnover and liquidity measures in the consolidated market.
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share of the main market to the EBBO, and the share of the main market to con-

solidated L1-Volume and order book depth. Even relative to the control group, all

contributions of Xetra improve after the introduction of the XLP Program.

Cross-sectional average of the respective main venue’s contribution to aggregate turnover and liquidity of the

consolidated market. The black line in the middle of the observation period indicates the start of the XLP

Program on October 4th, 2016.

Figure 2: Contribution of the main market to consolidated turnover and liquidity.

Table 2 reports the changes in liquidity and turnover on both main markets Xetra

and Euronext after the introduction of the XLP Program on Xetra. The DiD para-

meter shows the difference between the percentage changes of Xetra and Euronext

for each measure and is, therefore, a first descriptive indicator for the actual effect of

the XLP Program on liquidity and turnover. The DiD parameter shows high impro-

vements for the liquidity parameters on Xetra that are attributable to the liquidity

provider incentives. On average, the relative spread in the post-treatment period

tightened on Xetra and decreases by 8.09 percentage points more than the average

relative spread on Euronext. Order book depth also improves clearly increasing by

13.29 percentage points more on Xetra than in the control group. The same applies

for L1-Volume increasing 16.63 percentage points more on Xetra than on Euronext.

Regarding turnover, however, only a small increase of 1.28 percentage points can be
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traced back to the XLP Program. Although turnover on Xetra rises by on average

8.72% after the introduction of the fee rebates, only a small portion of the increase

is attributable to the XLP Program since the percentage change is almost equal on

Euronext from the pre- to the post-treatment period.

Changes in Liquidity and Turnover on the Main Venue

This table reports the analyzed turnover and liquidity measures on the

main markets Xetra and Euronext averaged across 100 days before and 100

days after the introduction of the XLP Program. Turnover, L1-Volume,

and Depth(10) are reported in millions, relative spread is denoted in basis

points.

Pre Post %Change DiD

Turnover
Xetra 72.20 78.50 8.72%

1.28%
Euronext 54.93 59.02 7.44%

Relative Spread
Xetra 4.93 4.39 -10.93%

-8.09%
Euronext 4.19 4.07 -2.85%

Depth(10)
Xetra 1.08 1.25 16.07%

13.29%
Euronext 0.83 0.86 2.78%

L1-Volume
Xetra 0.10 0.13 28.80%

16.63%
Euronext 0.09 0.11 12.17%

Table 2: Changes in liquidity and turnover from the single-market perspective based

on 100 days around the introduction of the XLP Program.

Most noticeable are the changes in the percentage-wise contribution of the main

market to the aggregate, consolidated measures in Table 3. In particular, the con-

tribution of the main market to the consolidated L1-Volume improves by 29.8%,

while the control group only improves by 3.59%. The DiD parameter shows similar

patterns for the other measures indicating significant gains of Xetra in market share

as well as increased contribution to the consolidated best bid and offer, order book

depth, and volume at the top of the book compared to Euronext.

Table 4 highlights the differences from the pre- to the post-treatment period for

the consolidated market. The DiD parameter shows similar patterns for the li-

quidity measures, but the improvements are significantly lower compared to the

single-market perspective. Aggregate turnover, however, even exhibits a negative

percentage change from the pre- to the post-treatment period resulting in a nega-

tive DiD parameter as aggregate turnover for CAC40 stocks increased in the same

period. Consequently, this first descriptive analysis shows that while improvements

in liquidity are observable, gains in market share of Xetra are at the expense of

competing venues.

The descriptive parameters for the shorter observation periods of 50 days and ten

days around the introduction of the XLP Program are provided in Tables A.2 to A.7

in the appendix. The descriptive results for the 50 days and ten days observation

12



Contribution of the Main Venue to the Consolidated Market

This table reports the contribution of the main markets Xetra and Euro-

next to the aggregate turnover and liquidity in the consolidated market for

DAX30 and CAC40 stocks averaged across 100 days before and 100 days

after the introduction of the XLP Program.

Pre Post %Change DiD

Market Share
Xetra 51.97% 59.02% 13.57%

11.34%
Euronext 56.54% 57.80% 2.23%

EBBO Share
Xetra 52.00% 61.57% 18.41%

12.20%
Euronext 61.73% 65.57% 6.21%

Depth(10) Share
Xetra 60.03% 65.62% 9.30%

5.78%
Euronext 61.75% 63.92% 3.52%

L1-Volume Share
Xetra 37.66% 48.88% 29.80%

26.20%
Euronext 54.47% 56.42% 3.59%

Table 3: Contribution of the main venue to the consolidated market based on 100

days around the introduction of the XLP Program.

windows show a similar picture to the whole observation period although the effects

are lower the shorter the observation window around the introduction of the XLP

Program.

Changes in Liquidity and Turnover in the Consolidated Market

This table reports the analyzed turnover and liquidity measures of the con-

solidated market for DAX30 and CAC40 stocks averaged across 100 days

before and 100 days after the introduction of the XLP Program. Turno-

ver, L1-Volume, and Depth(10) are reported in millions, relative spread is

denoted in basis points.

Pre Post %Change DiD

Turnover
DAX30 138.22 132.99 -3.79%

-9.37%
CAC40 96.47 101.86 5.59%

Relative Spread
DAX30 3.54 3.40 -3.96%

-2.13%
CAC40 3.25 3.19 -1.83%

Depth(10)
DAX30 1.84 1.97 6.87%

7.37%
CAC40 1.35 1.35 -0.50%

L1-Volume
DAX30 0.16 0.19 17.71%

4.26%
CAC40 0.12 0.14 13.44%

Table 4: Changes in liquidity and turnover in the consolidated market based on 100

days around the introduction of the XLP Program.

In order to validate our consolidation procedure, we plotted the percentage of cros-

sed order book situations (best bid > best ask) and the percentage of locked order

book situations (best bid = best ask) in Figure 3 on a daily basis for the whole

observation period. The percentage share of locked order book situations with con-

solidated bid and ask being equal varies between 4% and 8% and exhibits a relatively
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stable pattern over the observation period. The percentage of crossed order book

snapshots indicates arbitrage possibilities (neglecting any transaction fees). During

our observation period, it fluctuates between 0.2% and 1.4%, exceeding 0.8% only

two times. Of course, these situations do not persist for a long time. Therefore, we

can claim that our consolidation approach is valid and achieves reasonable results.

Figure 3: Share of crossed and locked order book situations in the consolidated order

book.

4 Empirical Results

4.1 The Effect of the XLP Program on Liquidity and Tur-

nover on Xetra

For the single-market perspective, the introduction of the liquidity provider program

aims at increasing liquidity and turnover on Xetra. Consequently, in the first appli-

cation of the aforementioned DiD-approach, we use absolute turnover and liquidity

measures for DAX30 constituents on Xetra (treatment group) as well as for CAC40

stocks on the corresponding main market Euronext (control group). Table 5 reports

the results of the panel regressions regarding changes in turnover during continu-

ous trading (Turnover) as well as differences in relative spreads (RelativeSpread),

order book depth (Depth(10)), and euro volume available at the best bid and ask

(L1-V olume).

In fact, the results of the DiD-regression show that relative spreads on Xetra de-

creased significantly after the introduction of the liquidity provider program even

when controlling for possible confounding effects via the control group of trading

in CAC40 stocks on Euronext. This observation is indicated by the negative and
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Regression Results: Single-Market Perspective

This table reports the fixed effects panel regression results for the XLP Program difference-in-differences coefficient.

Dependent variables are Turnover in continuous trading, RelativeSpread, Depth(10), and L1-V olume on Xetra

and Euronext. The results are based on 13,400, 6,700 and 1,340 observations in case of the full sample for 100 days,

50 days, and ten days around the introduction of the XLP Program on October 4th, 2016 respectively. Results

for the subsamples by market capitalization and price level are calculated for 100 days around the event. Controls

for weekday-effects are included. We apply robust standard error estimations (Newey West respectively White) to

correct for potential heteroscedasticity and autocorrelation biases. Note: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.

Turnover RelativeSpread

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample 2.207 1.586 −4.384 −0.420 −0.196 −0.102

t = 0.980 t = 0.451 t = −0.979 t = −2.589∗∗∗ t = −2.232∗∗ t = −1.481

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap 2.948 −1.803 5.139 −0.067 −0.532 −0.648

t = 0.607 t = −0.608 t = 1.530 t = −0.251 t = −2.972∗∗∗ t = −1.975∗∗

Price Level −1.523 5.270 3.125 −0.377 −0.432 −0.460

t = −0.320 t = 2.096∗∗ t = 0.809 t = −0.978 t = −4.606∗∗∗ t = −2.545∗∗

Depth(10) L1-V olume

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample 1.497 1.190 1.437 0.179 0.195 0.203

t = 3.541∗∗∗ t = 3.666∗∗∗ t = 5.821∗∗∗ t = 1.544 t = 2.978∗∗∗ t = 4.012∗∗∗

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap 1.136 1.778 1.292 0.418 0.073 0.016

t = 1.194 t = 3.223∗∗∗ t = 3.061∗∗∗ t = 1.455 t = 0.590 t = 0.189

Price Level 1.452 1.668 1.076 0.386 0.044 0.057

t = 1.688∗ t = 2.098∗∗ t = 2.560∗∗ t = 1.350 t = 0.992 t = 0.766

Table 5: Results of the DiD-regression for the single-market perspective.
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significant coefficient of the panel regression’s interaction term for the observation

windows of 100 and 50 days around the event. For the time frame of ten days,

a reduction in relative spreads can also be observed, however, the decrease is not

statistically significant. Moreover, the effect gains in magnitude from ten days to

100 days.

The rationale behind this observation is that market makers compete against each

other and set the spread as low as possible to cover costs from inventory risk, adverse

selection, and trading fees as explained in Kyle (1985) as well as in Glosten and

Milgrom (1985). Since the XLP Program awards market makers with a fee rebate

if they quote at the best bid and ask with minimum volume, market makers are

enabled to further decrease spreads. Although market makers could register as

Xetra Liquidity Providers prior to the start of the program in order to be eligible

for the fee rebates, competition between registered market makers may not have been

strong enough to significantly decrease spreads within the first ten days after the

introduction of the XLP Program. For the longer observation windows, however, the

results suggest that market makers at least partially pass over savings in transaction

fees to market participants in the form of tighter spreads. The competition between

market makers is further enhanced by the obligation of 20% presence time at the

best bid and ask in order to qualify for the fee rebate. Also, the economic impact

of the spread reduction is meaningful as the average pre-event spread of 4.93 bps

on Xetra (see Table 2) is reduced by 0.42 bps (8.5%) due to the XLP Program in

the observation window of 100 days. Moreover, as round-trip transaction fees for

market participants with high volumes on Xetra amount to 0.72 bps (0.36 bps per

order), a spread reduction of 0.42 bps indicates that market makers pass over 58%

of their savings in fee rebates to market participants.

Looking at the subsamples with respect to market capitalization and price level, the

decrease in spreads is robust across all six groups. However, the DiD-coefficient is

only significant for those DAX30 stocks with medium (S2) and small (S3) market

capitalization or price level, respectively. A possible explanation for this observation

could be the fact that competition between market makers is already very high for

the most liquid stocks with high market capitalization so that the fee rebates for

market makers do not significantly decrease spreads even further. Moreover, a lot of

high market cap stocks already trade at their minimum tick sizes leaving less room

for further improvement.

Besides improvements in relative spreads, the XLP Program also aims at increasing

volumes at the top of the order book since market makers have to quote at least

5,000 euro on the best bid and ask with a presence time of at least 20% in order

to fulfill the requirements for fee rebates. This is also supported by our results

since both the order book depth (Depth(10)) as well as the euro volume on the top
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of the order book (L1-V olume) increases as suggested by positive DiD-coefficients

which are robust across all observation windows and subsamples. The effect is also

significant for all different observation windows regarding order book depth and for

the 50 days and ten days periods regarding volume top of the book. For the 100 days

observation window, the increase in L1-Volume is tightly insignificant. The rationale

behind the increase in order book depth and L1-Volume is that market makers need

to fulfill minimum volume requirements of 5,000 euro in order to qualify for the

fee rebates. Moreover, minimum presence time at the top of the book incentivizes

liquidity providers to provide liquidity at the first order book level and to shift

volumes on deeper order book levels back to the top more often.

The increase in volume based liquidity measures is also meaningful from an economic

perspective. Compared to the average pre-event order book depth of 1.08 million

euro on Xetra, order book depth increases by 0.1497 million euro (13.9%) due to the

introduction of the XLP Program based on the 100 days observation window. For

the L1-Volume, the increase resulting from the XLP Program amounts to 17,900

euro (17.9%) compared to an average of 0.1 million euro prior to the event (see

Table 2).

For the subsample analysis, the results for order book depth are comparable to the

observations concerning relative spreads. Again, the increase in order book depth

is significant for medium size and small DAX30 companies while being insignificant

for the largest ten DAX30 stocks likely due tho the already very high level of order

book depth in those stocks. Regarding the subsamples according to price levels, the

DiD-coefficients are positive and significant for all three groups. For the subsample

analysis of L1-Volume, no significant effect can be observed. This is in line with the

insignificant increase for the full sample in the 100 days observation period as this

observation window is also used for the subsample analysis.

As the analysis has shown, the XLP Program was successful in increasing liquidity

on the main market Xetra along different dimensions. Consequently, the market

might gain additional order flow resulting in higher trading volumes. However, no

significant changes can be observed in turnover during continuous trading after the

introduction of the XLP Program. As a consequence, the improvement in liquidity

does not lead to additional turnover on Xetra in absolute terms. This holds for all

three different time intervals analyzed around the introduction of the XLP Program

as well as all subsamples according to market capitalization and the majority of

subsamples according to stock price levels. Only for the medium price level group,

a significant increase in turnover is observed.

However, trading volumes in absolute terms vary significantly over time, e.g., de-

pending on economic cycles and macro-economic events. Consequently, market ope-

rators introducing liquidity provider incentives also aim at increasing their market
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share regarding aggregate turnover in the fragmented market environment. Moreo-

ver, single-market liquidity parameters can also be analyzed relative to the aggregate

fragmented market liquidity. Table 6 reports the results for changes in market share

and contribution of a single venue to the consolidated liquidity available to market

participants.

The picture of the contributions of the single market to the consolidated market

supports the success of the XLP Program further. Across all liquidity and turnover

contribution measures, the contribution of Xetra to aggregate turnover and liquidity

increased significantly. After the introduction of the market maker scheme, the

market share of Xetra regarding turnover increased significantly. This result is

robust across all observation periods and subsamples. Moreover, the magnitude of

the increase is higher the longer the observation period, showing that the increase

in market share goes hand in hand with decreasing relative spreads on Xetra. The

difference in significant effects between absolute turnover and turnover market share

of Xetra shows that total turnover in DAX30 stocks did not increase due to the XLP

Program but was redistributed among the four analyzed venues Xetra, BS, CHI, and

TQ towards the main market Xetra. Specifically, the results of the panel regression

show that the market share of Xetra increases by 6.1 percentage points due to the

XLP Program. Based on the average pre-event market share of Xetra in turnover

of DAX30 stocks of 52%, this equals an increase of 11.7%.

Similar to the relative spread on Xetra, the share of Xetra in the best available

bid and ask of the consolidated market (EBBOShare) is also positive across all

observation periods and subsamples and becomes significant from the 50 days ob-

servation period onwards. Moreover, the magnitude of the effect increases with the

length of the observation period which again supports the hypothesis that competi-

tion between market makers needs some time to evolve after the introduction of the

liquidity provider program. Within the 100 days observation window, the share of

Xetra offering the best available best bid and offer in the consolidated order book

increases from 52% by 5.7 percentage points (11%) due to the XLP Program.

Also, Xetra’s contribution to the volume based liquidity measures of the consoli-

dated order book increases significantly which is robust and consistent across all

observation windows and subsamples. The contribution of Xetra to the consolida-

ted order book depth measured by Depth(10) increases by 3.4 percentage points

(5.7%) compared to an average pre-event share in consolidated order book depth of

60%. The rise in contribution to L1-Volume attributable to the liquidity provider

program on Xetra amounts to 9.3 percentage points (24.5%) based on a pre-event

share of Xetra in L1-Volume of 38%.

The DiD-analysis reveals that a single-market liquidity provider program in a frag-

mented market helps the respective market to increase its liquidity both in absolute
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Regression Results: Contribution of the Main Market to Consolidated Turnover and Liquidity

This table reports the fixed effects panel regression results for the XLP Program difference-in-differences coeffi-

cient. Dependent variables are market share of turnover in continuous trading (MarketShare), relative spread

(EBBOShare), Depth(10) (Depth(10)Share), and L1-Volume (L1 − V olumeShare) of Xetra and Euronext rela-

tive to the consolidated market. The results are based on 13,400, 6,700 and 1,340 observations in case of the full

sample for 100 days, 50 days, and ten days around the introduction of the XLP Program on October 4th, 2016

respectively. Results for the subsamples by market capitalization and price level are calculated for 100 days around

the event. Controls for weekday-effects are included. We apply robust standard error estimations (Newey West re-

spectively White) to correct for potential heteroscedasticity and autocorrelation biases. Note: ∗p < 0.1, ∗∗p < 0.05,

∗∗∗p < 0.01.

MarketShare EBBOShare

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample 0.061 0.034 0.012 0.057 0.027 0.002

t = 8.529∗∗∗ t = 5.678∗∗∗ t = 1.824∗ t = 3.223∗∗∗ t = 2.340∗∗ t = 0.283

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap 0.050 0.065 0.071 0.055 0.050 0.067

t = 5.450∗∗∗ t = 4.162∗∗∗ t = 6.415∗∗∗ t = 1.813∗ t = 1.698∗ t = 2.352∗∗

Price Level 0.045 0.081 0.061 0.033 0.086 0.053

t = 4.079∗∗∗ t = 5.623∗∗∗ t = 5.689∗∗∗ t = 0.848 t = 3.549∗∗∗ t = 2.030∗∗

Depth(10)Share L1 − V olumeShare

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample 0.034 0.037 0.018 0.093 0.071 0.026

t = 3.891∗∗∗ t = 4.989∗∗∗ t = 4.967∗∗∗ t = 7.992∗∗∗ t = 7.719∗∗∗ t = 4.495∗∗∗

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap 0.007 0.042 0.058 0.073 0.094 0.115

t = 0.596 t = 3.015∗∗∗ t = 3.899∗∗∗ t = 3.697∗∗∗ t = 4.770∗∗∗ t = 6.166∗∗∗

Price Level 0.019 0.037 0.050 0.073 0.112 0.098

t = 1.552 t = 2.206∗∗ t = 3.327∗∗∗ t = 3.392∗∗∗ t = 5.416∗∗∗ t = 5.641∗∗∗

Table 6: Results of the DiD-regression for the proportional contribution of the main

market to consolidated turnover and liquidity.
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terms as well as compared to the liquidity offered by other markets. Moreover, the

market maker program supports the market operator to gain market shares from

competing venues while no effect on turnover in absolute terms can be attributed

to the program.

4.2 The Effect of the XLP Program on Liquidity and Tur-

nover in the Consolidated Market

Having analyzed the effects of the XLP Program on Xetra, the focus of this sub-

section lies on possible changes in aggregate liquidity and turnover in the multi-

market environment for trading DAX30 stocks. This consolidated view of the frag-

mented market is relevant for market participants that can easily access different

liquidity pools in the multi-market setting using algorithms and/or smart order

routing systems. Consequently, the consolidated multi-market perspective reveals

whether the single-market liquidity provider program affects liquidity and turnover

in the fragmented market as a whole.

We repeat the DiD-analysis using trading in CAC40 stocks as a control group,

however, instead of analyzing turnover and liquidity measures of the respective main

market, we now focus on possible changes in consolidated liquidity and turnover.

Table 7 depicts the panel regression results of the analyzed parameters considering

the consolidated market.

From the perspective of the market participants having access to the liquidity pools

of multiple markets, the effect of the XLP Program on consolidated liquidity and

turnover is highly relevant. Particularly, the consolidated market view reveals whet-

her the program has an effect on the market as a whole or whether it rather leads to

a redistribution of liquidity among competing venues making it more attractive for

market participants to trade on the main venue because of tighter spreads and more

available volume at the top of the order book. The DiD panel regression results of

the relative spread for the consolidated market reveal that - in contrast to the main

market - there is no significant effect for all observation periods of 100, 50, and ten

trading days. The same results apply for the subsamples, differentiated by market

capitalization and price level for the 100 days period. Since there is no incentive to

provide tighter spreads on the alternative venues, the effect of the main market is

too weak to result in a significant change in the consolidated market.

Since participants in the XLP Program need to quote at least 5,000 euro at the best

bid and offer on Xetra for at least 20% presence time, it is interesting to see whether

Depth(10) and L1-Volume are affected in the consolidated market. On the main

market, there are significant upside effects for both order book depth and L1-Volume
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Regression Results: Multi-Market Perspective

This table reports the fixed effects panel regression results for the XLP Program difference-in-differences coeffi-

cient. Dependent variables are Turnover in continuous trading, RelativeSpread, Depth(10), and L1-V olume in

the consolidated markets for trading DAX30 and CAC40 stocks. The results are based on 13,400, 6,700 and 1,340

observations in case of the full sample for 100 days, 50 days, and ten days around the introduction of the XLP

Program on October 4th, 2016 respectively. Results for the subsamples by market capitalization and price level

are calculated for 100 days around the event. Controls for weekday-effects are included. We apply robust standard

error estimations (Newey West respectively White) to correct for potential heteroscedasticity and autocorrelation

biases. Note: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.

Turnover RelativeSpread

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample −10.622 −5.840 −11.164 −0.081 0.057 −0.071

t = −2.417∗∗ t = −1.044 t = −1.490 t = −0.572 t = 0.613 t = −1.139

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap −15.312 −15.046 −2.097 0.111 −0.137 −0.203

t = −1.511 t = −2.453∗∗ t = −0.435 t = 0.464 t = −0.671 t = −0.764

Price Level −17.992 −8.584 −5.258 −0.114 −0.013 −0.120

t = −1.782∗ t = −1.731∗ t = −0.875 t = −0.330 t = −0.136 t = −0.743

Depth(10) L1-V olume

100 days 50 days 10 days 100 days 50 days 10 days

Full Sample 1.332 0.532 1.553 0.123 0.082 0.169

t = 1.844∗ t = 0.906 t = 3.945∗∗∗ t = 0.671 t = 0.825 t = 2.540∗∗

Large (S1) Medium (S2) Small (S3) Large (S1) Medium (S2) Small (S3)

Market Cap 0.841 1.262 1.249 0.543 −0.102 −0.126

t = 0.509 t = 1.325 t = 1.821∗ t = 1.209 t = −0.534 t = −0.933

Price Level 1.558 1.136 0.674 0.413 −0.086 −0.036

t = 1.260 t = 0.711 t = 1.037 t = 0.884 t = −1.250 t = −0.336

Table 7: Results of the DiD-regression for the multi-market perspective.
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due to the requirements set by the market maker scheme. A significant increase in

order book depth and L1-Volume on the main venue, which has an average pre-

event share of 37.66% in L1-Volume and 60.03% in Depth(10), may have an effect

on the consolidated market as well. But this can only happen if the quoted volume

on the main market is additional to the existing consolidated quoted volume and

not only a shift of quoted volume to the main venue. For the ten days period of

the full sample, order book depth and L1-Volume show a significant positive effect.

For the L1-Volume, the positive effect is only short-term and vanishes in the 50

and 100 days periods. Regarding order book depth, the effect is not significant for

the 50 days period, but there is again a positive significant effect for the 100 days

period on the ten percent level. Consequently, the results show weak positive effects

on consolidated liquidity in terms of order book depth and L1-Volume which are

not robust across the observation windows. This also holds for the analysis of the

different subsamples according to market capitalization and price level.

For the aggregate turnover, the consolidated market even shows significant negative

effects for the 100 days period instead of a possible increase in turnover due to

the introduction of the XLP Program. However, the effect for the other observation

periods and subsamples is mostly insignificant. Consequently, no additional turnover

was generated in the market as a whole, leading to the conclusion that any gains of

Xetra, on which the liquidity provider program is implemented, are at the expense of

competing alternative venues. In summary, the analysis of the consolidated market

perspective reveals that there is no benefit of a single-market liquidity provider

program for the consolidated market. There is no significant change in the relative

spread of the consolidated order book as well as for order book depth and L1-Volume

based on most observation periods. Thus, an increase in aggregate liquidity of the

consolidated market due to the XLP Program is not observable.

5 Discussion

Our analysis shows that single-market liquidity provider programs such as the XLP

Program on Xetra indeed increase liquidity on the respective market. The results

demonstrate that relative spreads decrease while order book depth and volume at

the best bid and offer increase due to the liquidity provider program. This increase

in absolute liquidity on the single market also leads to a higher contribution of the

respective venue to the consolidated liquidity in the fragmented market environment.

Consequently, the venue introducing the liquidity provider incentives increases its

share in offering the available best bid and offer as well as the share in consolidated

order book depth and consolidated volume at the top of the order book. The higher

liquidity level on the single market also attracts additional trading interest leading
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to gains in market share in terms of turnover at the expense of competing venues.

However, while there is a strong effect on liquidity and market share of the single-

market, no significant effect of the liquidity provider program can be observed for

aggregate liquidity and turnover in the consolidated market. The results only show

a small positive effect on consolidated order book depth which is nonetheless not

robust across all observation periods and subsamples. Consequently, our analysis

supports that single-market liquidity provider incentives, that are based on para-

meters of that market, e.g., a contribution to the respective market’s best bid and

offer volume, lead to a redistribution of liquidity and turnover but do not attract

additional turnover and liquidity to the consolidated market as a whole. In case the

target is the improvement of consolidated liquidity, incentives should be designed

based on consolidated parameters, e.g., a contribution to the EBBO. This may grow

the pie of aggregate liquidity and turnover instead of just redistributing it.

Furthermore, our results reveal that these liquidity provider incentives are more

effective in case of stocks with lower market capitalization. However, given the

increased level of risk for liquidity providers in those stocks, these liquidity providers

will likely be more cautious in those stocks.

Besides other research analyzing the effects of liquidity provider incentives and chan-

ges in markets’ pricing schemes, we also contribute to studies investigating the effect

of liquidity on turnover. Relevant literature reveals partly inconsistent results for

the effect of improved liquidity on trading volume. Moreover, it remains unclear

whether additional volume increases liquidity (Pagano, 1989), increased liquidity

attracts additional volume (Goss and Avsar, 2002) or whether any relation bet-

ween liquidity and volume exists at all (Johnson, 2008). Our analysis contributes to

these considerations highlighting that increased liquidity due to liquidity provider

incentives leads to a higher market share of the respective venue in terms of turno-

ver. However, our findings also suggest that any observed improvements are rather

the result of a redistribution among markets than additional liquidity and turnover

associated with a real welfare aspect.

The results of our analysis are highly relevant for market participants and market

operators alike. On the one hand, they support market operators when deciding

about means to increase liquidity and market share. Specifically, market operators

can use the results of our study to assess how the introduction of a liquidity provider

incentive program might affect both liquidity and turnover on the market itself as

well as relative to the consolidated turnover and liquidity in fragmented market en-

vironments. On the other hand, market participants also benefit from our results in

their order routing decisions after the application of single-market liquidity provider

incentives.
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There also exist some limitations connected to our study. First, our analysis is based

on one specific liquidity provider incentive program, i.e., the XLP Program on Xetra.

Consequently, the results may not be completely generalizable for other programs.

Although the liquidity provider program is equipped with specific requirements for

market participants in order to qualify for fee rebates, these requirements of mini-

mum presence time at the top of the order book with sufficient volume are quite

standard for market maker schemes so that the results of our analysis seem to be

valid for most other programs.

Also, the ordering of order book snapshots from different venues in order to calculate

a consolidated order book may suffer from inaccurate time stamps during times

of high activity. However, our approach is the most detailed way to construct a

consolidated order book and the small share of crossed order book situation shows

that the procedure works well. Last, we rely on a difference-in-differences approach

to exclude any confounding effects using the stocks of the CAC40 index as control

group. Although DAX30 and CAC40 are highly correlated, there might still be

other effects than the liquidity provider program that only affect the German stocks

and not the control group of French stocks or the other way around. Nevertheless,

this approach appears to be the most accurate in order to cancel out confounding

effects and the analysis shows that the parameters taken into account are closely

related for the DAX30 and the CAC40 index.

6 Conclusion

We study the introduction of a single-market liquidity provider program in a frag-

mented market environment. In order to assess the effects of the market maker

scheme on liquidity and turnover for the market that introduces the program as well

as for the fragmented market as a whole, we analyze both the perspective of the

single market as well as the perspective of market participants interested in conso-

lidated liquidity since they can access different liquidity pools, e.g., by using smart

order routing systems.

Our results show strong support for the effectiveness of liquidity provider incentives

for the market that introduces them. This is especially relevant for stocks beyond

the most-liquid stocks and thus, in the case of the liquidity provider program inves-

tigated in our analysis, a further extension of the program beyond DAX30 stocks

shall be considered. However, no gains for aggregate liquidity and turnover can be

observed. Rather than increasing aggregate liquidity leading to additional trading

interest due to lower transaction costs, market participants seem to redistribute li-

quidity provision and trading activity to the market offering fee rebates for market
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makers. As a consequence, a single-market liquidity provider program, which only

links the incentive to quality parameters on that market, increases the respective

market’s liquidity and market share at the expense of competing venues and does

not lead to welfare gains in a fragmented market environment. Therefore, linking

incentives to quality parameters referring to the consolidated market, i.e., an in-

centive for quotation at the consolidated spread (EBBO), likely will not only grow

the market share of the incentivizing market but in parallel grow consolidated liqui-

dity and turnover, i.e., increase aggregate liquidity and turnover in the fragmented

market as a whole.
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Appendix

Correlation of Selected European Indices

This table reports closing price and turnover correlation of major European

stock indices during our observation period from May 13th, 2016 to February

21st, 2017.

Closing Price Correlation

DAX30 CAC40 MDAX IBEX35 FTSE100 FTSE MIB

DAX30 1.000 0.975 0.929 0.899 0.858 0.823

CAC40 1.000 0.875 0.837 0.847 0.737

MDAX 1.000 0.936 0.791 0.893

IBEX35 1.000 0.688 0.902

FTSE100 1.000 0.504

FTSE MIB 1.000

Turnover Correlation

DAX30 CAC40 MDAX IBEX35 FTSE100 FTSE MIB

DAX30 1.000 0.895 0.802 0.853 0.815 0.779

CAC40 1.000 0.781 0.722 0.732 0.635

MDAX 1.000 0.905 0.879 0.827

IBEX35 1.000 0.819 0.816

FTSE100 1.000 0.754

FTSE MIB 1.000

Table A.1: Correlation of the German DAX30 index with selected European indices.
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Figure A.1: Liquidity and turnover parameters for each index and venue.
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Changes in Liquidity and Turnover on the Main Venue

This table reports the analyzed turnover and liquidity measures on the

main markets Xetra and Euronext averaged across 50 days before and 50

days after the introduction of the XLP Program. Turnover, L1-Volume,

and Depth(10) are reported in millions, relative spread is denoted in basis

points.

Pre Post %Change DiD

Turnover
Xetra 65.98 82.52 25.06%

-6.02%
Euronext 48.10 63.05 31.07%

Relative Spread
Xetra 4.74 4.49 -5.40%

-3.95%
Euronext 4.12 4.06 -1.45%

Depth(10)
Xetra 1.10 1.24 11.94%

10.42%
Euronext 0.84 0.85 1.52%

L1-Volume
Xetra 0.11 0.13 20.90%

17.96%
Euronext 0.10 0.10 2.95%

Table A.2: Changes in liquidity and turnover from the single-market perspective

based on 50 days around the introduction of the XLP Program.

Contribution of the Main Venue to the Consolidated Market

This table reports the contribution of the main markets Xetra and Euro-

next to the aggregate turnover and liquidity in the consolidated market for

DAX30 and CAC40 stocks averaged across 50 days before and 50 days after

the introduction of the XLP Program.

Pre Post %Change DiD

Market Share
Xetra 52.31% 57.62% 10.15%

6.86%
Euronext 55.71% 57.54% 3.29%

EBBO Share
Xetra 53.70% 59.24% 10.32%

5.71%
Euronext 61.94% 64.80% 4.61%

Depth(10) Share
Xetra 60.17% 64.92% 7.90%

6.24%
Euronext 62.12% 63.15% 1.66%

L1-Volume Share
Xetra 38.36% 47.09% 22.75%

19.77%
Euronext 54.15% 55.76% 2.99%

Table A.3: Contribution of the main venue to the consolidated market based on 50

days around the introduction of the XLP Program.
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Changes in Liquidity and Turnover in the Consolidated Market

This table reports the analyzed turnover and liquidity measures of the con-

solidated market for DAX30 and CAC40 stocks averaged across 50 days

before and 50 days after the introduction of the XLP Program. Turno-

ver, L1-Volume, and Depth(10) are reported in millions, relative spread is

denoted in basis points.

Pre Post %Change DiD

Turnover
DAX30 125.49 142.59 13.63%

-12.96%
CAC40 86.29 109.24 26.59%

Relative Spread
DAX30 3.42 3.44 0.56%

1.74%
CAC40 3.20 3.16 -1.18%

Depth(10)
DAX30 1.89 1.95 3.21%

2.65%
CAC40 1.35 1.36 0.56%

L1-Volume
DAX30 0.17 0.19 7.78%

3.61%
CAC40 0.13 0.14 4.17%

Table A.4: Changes in liquidity and turnover in the consolidated market based on

50 days around the introduction of the XLP Program.

Changes in Liquidity and Turnover on the Main Venue

This table reports the analyzed turnover and liquidity measures on the

main markets Xetra and Euronext averaged across 10 days before and 10

days after the introduction of the XLP Program. Turnover, L1-Volume,

and Depth(10) are reported in millions, relative spread is denoted in basis

points.

Pre Post %Change DiD

Turnover
Xetra 73.94 76.32 3.22%

-9.86%
Euronext 51.71 58.48 13.08%

Relative Spread
Xetra 4.39 4.26 -3.11%

-2.22%
Euronext 3.86 3.83 -0.90%

Depth(10)
Xetra 1.18 1.31 10.85%

12.54%
Euronext 0.90 0.89 -1.69%

L1-Volume
Xetra 0.12 0.14 17.86%

17.49%
Euronext 0.10 0.10 0.37%

Table A.5: Changes in liquidity and turnover from the single-market perspective

based on ten days around the introduction of the XLP Program.
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Contribution of the Main Venue to the Consolidated Market

This table reports the contribution of the main markets Xetra and Euro-

next to the aggregate turnover and liquidity in the consolidated market for

DAX30 and CAC40 stocks averaged across 10 days before and 10 days after

the introduction of the XLP Program.

Pre Post %Change DiD

Market Share
Xetra 55.13% 56.31% 2.14%

3.47%
Euronext 56.20% 55.45% -1.33%

EBBO Share
Xetra 59.70% 59.71% 0.03%

0.37%
Euronext 65.82% 65.59% -0.35%

Depth(10) Share
Xetra 62.60% 64.15% 2.48%

2.86%
Euronext 61.00% 60.77% -0.38%

L1-Volume Share
Xetra 42.94% 45.54% 6.06%

5.98%
Euronext 53.77% 53.81% 0.08%

Table A.6: Contribution of the main venue to the consolidated market based on ten

days around the introduction of the XLP Program.

Changes in Liquidity and Turnover in the Consolidated Market

This table reports the analyzed turnover and liquidity measures of the con-

solidated market for DAX30 and CAC40 stocks averaged across 10 days

before and 10 days after the introduction of the XLP Program. Turno-

ver, L1-Volume, and Depth(10) are reported in millions, relative spread is

denoted in basis points.

Pre Post %Change DiD

Turnover
DAX30 133.29 135.73 1.83%

-12.98%
CAC40 91.85 105.45 14.81%

Relative Spread
DAX30 3.36 3.25 -3.33%

-2.01%
CAC40 3.07 3.03 -1.32%

Depth(10)
DAX30 1.96 2.10 7.34%

8.13%
CAC40 1.48 1.46 -0.79%

L1-Volume
DAX30 0.18 0.20 9.86%

8.95%
CAC40 0.15 0.15 0.90%

Table A.7: Changes in liquidity and turnover in the consolidated market based on

ten days around the introduction of the XLP Program.
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