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Introduction

Market infrastructures constitute one of the three core components of the financial
system, together with markets and institutions. The market infrastructure for
payments1 consists of the set of instruments, networks, rules, procedures and
institutions that ensure the circulation of money. The principal objective of this
segment of the financial system is to facilitate the execution of transactions between
economic agents and to support the efficient allocation of resources in the economy.

The Eurosystem has the statutory task of promoting the smooth operation of
payment systems. This is crucial for a sound currency, for the conduct of monetary
policy, for the functioning of financial markets, and for supporting financial stability. A
key instrument which the Eurosystem uses for carrying out this task? is the provision
of payment settlement facilities. To this end, the Eurosystem operates the TARGET2
system, the second-generation Trans-European Automated Real-time Gross
settlement Express Transfer system® for the euro.

In May 2008 TARGET?2 replaced the first-generation system, TARGET, which was
created in 1999 by the Eurosystem for the settlement of large-value payments in
euro, offering a central bank payment service across national borders in the
European Union (EU).

TARGET was developed to meet three main objectives:

1. to provide a safe and reliable mechanism for the settlement of euro payments
on a real-time gross settlement (RTGS) basis;

2. toincrease the efficiency of inter-Member State payments within the euro area;
and, most importantly,

3. to serve the needs of the monetary policy of the Eurosystem.

Similarly to its predecessor, TARGET?2 is used for the settlement of payments
connected with monetary policy operations, of interbank payments, of customer
payments exchanged between banks and of transactions related to other payment
and securities settlement systems (i.e. ancillary systems). As TARGET?2 provides
intraday finality, i.e. settlement is final for the receiving participant once the funds

A payment is defined as the process by which cash, deposit claims or other monetary instruments are
transferred between economic agents.

The Eurosystem fulfils this task by:

- providing payment and securities settlement facilities (TARGET2 and TARGET2-Securities (T2S)) as
well as a mechanism for the cross-border use of collateral (the correspondent central banking model
(CcBM));

- overseeing the euro payment and settlement systems;

- setting standards for the use of securities clearing and settlement systems;

- acting as a catalyst for change (e.g. promoting the SEPA initiative).

A real-time gross settlement (RTGS) system is a payment system in which processing and settlement
take place in real time (i.e. continuously), rather than in batch processing mode. It enables transactions
to be settled with immediate finality. Gross settlement means that each transfer is settled individually,
rather than on a net basis. TARGET and its successor TARGET2 are examples of RTGS systems.
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have been credited, it is possible to reuse these funds several times a day. Since
June 2015 TARGET?2 participants have also been able to open dedicated cash
accounts (DCAs) on the TARGET2-Securities (T2S) platform*, which they can use to
settle the cash leg of their securities transactions.

Building on the synergies between the two market infrastructures, the Eurosystem
has begun to consolidate TARGET2 and T2S services. This will provide an
opportunity to enhance the RTGS services offered to users, to further strengthen
cyber resilience and to establish a single access point to a range of market
infrastructure services.

TARGET?2 offers harmonised services at the EU level and a single pricing structure.
It provides ancillary systems with a harmonised set of cash settlement services and
supports its users with enhanced liquidity management tools. In this manner, it
contributes to financial integration, financial stability and liquidity efficiency in the
euro area.

TARGET?2 is accessible to a large number of participants. Over 1,700 credit
institutions in Europe use TARGET?2 to make payments on their own behalf, on
behalf of other (indirect) participants or on their customers’ behalf. Taking into
account branches and subsidiaries, more than 51,000 banks worldwide (and thus all
of the customers of these banks) can be reached via TARGET2.

The report and its structure

This report is the 18th edition of the TARGET Annual Report. The first edition was
published in 2001, covering TARGET's two first years of operation (1999 and 2000).
As in previous years, the report presents the main facts relating to the TARGET
system, taking into account the developments which took place in TARGET2 in the
course of 2017. The report is mainly addressed to decision-makers, practitioners,
lawyers and academics wishing to acquire an in-depth understanding of TARGET2. It
will hopefully also appeal to students with an interest in market infrastructure issues
and TARGET?2 in particular.

The report provides information on TARGET? traffic, its performance and the main
developments that took place in 2017. The report is complemented by other annexes
that present a list of general terms and abbreviations, and a glossary.

In addition to the core content, the report includes seven boxes, providing detailed
information on topics of particular relevance in 2017 and an in-depth analysis of a
specific TARGET?2 feature. The boxes focus, respectively, on the tenth anniversary of
TARGET?2; the evolution of traffic in TARGETZ2; TARGET?2 liquidity and its usage;
TARGET?2 cross-border activities; the TARGET2/T2S consolidation project and future
RTGS services; TARGET2 cyber and end-point security; and forthcoming TARGET2
adaptations to the TARGET Instant Payment Settlement (TIPS) service. In the report,

4 For further information, see http://www.ech.europa.eu/paym/t2s/html/index.en.html.
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the references made to the first-generation TARGET system (which was in operation
from January 1999 to May 2008) are also applicable to its second generation,
TARGET?2 (which has been in operation since November 2007).

Note

Please note that liquidity transfers between TARGET2 and T2S DCAs and payments
processed on DCAs are not included when calculating the TARGET2 indicators
presented in this report.

Despite the fact that DCAs are legally part of TARGETZ2, these (technical)
transactions are excluded from the calculations in order to prevent the system’s
indicators being artificially inflated and to make the figures more easily comparable
from year to year. Nevertheless, as a matter of transparency, some general (cash-
based) and per-country statistics on DCAs are provided on the ECB website.®

5 See Monthly statistics of payment instructions processed by TARGET and EURO1/STEP1.
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1.1

TARGETZ2 activity in 2017

In 2017 TARGET2 maintained its leading position in the European landscape,
processing 90% of the total value settled by large-value payment systems in euro,
and in the world as one of the biggest payment systems. Compared with the
previous year, the total turnover processed decreased by 3% and amounted to
almost €433 trillion®. The total volume of payments, however, increased by 1.6% to
reach more than 89 million transactions.

The highest daily turnover during the year was recorded on 30 June, with a total
value of €2,409 billion, and the highest daily payments volume was recorded on 18
April, when 534,892 transactions were processed.

The availability of TARGETZ2’s Single Shared Platform (SSP) in 2017 stood at 100%.

Evolution of TARGET?2 traffic

Table 1
Evolution of TARGET?2 traffic
Value (EUR billions) Volume (number of transactions)
Change Change
2016 2017 (%) 2016 2017 (%)
TARGET2 overall
Total 445,879 432,781 -2,9% 87,896,006 89,276,944 1.6%
Daily average 1,735 1,697 342,008 350,106

Note: There were 257 operating days in 2016 and 255 in 2017.

TARGET?2 turnover

TARGET?2 turnover in 2017 amounted to a total value of €432.8 trillion,
corresponding to a daily average of €1.7 trillion. Chart 1 shows the evolution of
TARGET?2 traffic over the last seven years. In 2011 and 2012, TARGET2 settlement
volumes continued to recover after the decrease caused by the financial crisis, with
an annual growth rate range of around 3%. The observed sudden drop in 2013, by
22%, was mainly due to a change in the statistical methodology. This change
involved some transactions ceasing to be included in the aggregate representing the
turnover.” Overall, after two years of stable figures, TARGET2 turnover fell by almost

Together with the payments processed on T2S DCAs, the overall turnover in 2017 reaches almost €524
trillion, corresponding to a daily average of €2.3 trillion. The detailed figures can be found on the ECB
website: Value of transactions per month processed by TARGET and selected interbank funds transfer
systems.

7 See the box entitled “Changes to the statistical framework of TARGET2", TARGET Annual Report
2013, ECB, May 2014.
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15% between 2015 and 2017, following the launch of TS2. In 2017 alone, the
TARGET?2 value decreased by almost 3%, owing to the migration of the central
securities depositories (CSDs) in wave 4 as well as in the final wave. As a
consequence of their migration to T2S, final securities settlement of the cash leg of
securities transactions is no longer carried out on the RTGS accounts of their
participants in TARGET2. Instead, it takes place via the DCAs held in T2S. Although
significant increases in the volume of other transactions were observed in 2017,
including an 8% rise in the value of interbank transactions, these were not sufficient
to compensate for the loss of securities settlement-related turnover.

Chart 1
TARGET?2 turnover

(left-hand scale: EUR billions; right-hand scale: percentage)

B turnover
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® yearly GDP-growth (right-hand scale, percentage)
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In terms of the activities involving market participants (i.e. excluding central bank and
ancillary system transactions), interbank transactions (transactions exclusively
involving credit institutions) accounted for 78% of the total value of the payments in
2017, whereas the remaining share was composed of customer transactions (i.e.
transactions processed on behalf of a non-bank party, be it an individual or a
corporate). Compared with the previous year, the value of both types of payment
increased: by 8% for interbank payments and by 2% for customer payments.

A comparison of the TARGET2 turnover and the euro area’s annual GDP (around
€11 trillion) shows that TARGET?2 settles the equivalent of the annual GDP in less
than seven days of operations. This indicates the role and efficiency of TARGET2,
which provides intraday finality for transactions and allows the funds credited to the
participant’'s account to become immediately available for other payments.
Consequently, the same euro can be reused several times by several TARGET2
participants within the same day.

Chart 2 depicts the average daily turnover generated in TARGET2 for each month in
2016 and 2017, thus showing the seasonal pattern of the system. While the general
pattern for both years is very similar, the values recorded in 2017 are slightly lower
than in 2016.
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Chart 2
Average daily TARGET?2 turnover

(EUR billions)
= 2017
2016
2,000
1,800 /\ >
1,600 \/\/
1,400
1,200
1,000
800
600
400
200
0
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Chart 3 displays the highest and lowest daily TARGET?2 values for each month of 2017,
as well as the average daily values for each month. Usually, the days with the highest
peaks are at quarter ends, typically on the last days of the month, owing to
reimbursements and due dates in various financial markets. In line with this, in 2017 the
day with the largest turnover of the year, with a total value of €2,409 billion, was 30 June.

Chart 3
Monthly maxima and minima, troughs and averages of TARGET2 daily values in
2017

(EUR billions)
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Throughout 2017, the range of TARGET2 turnover, expressed by the difference
between the highest and the lowest value, was 50%°, compared with 52% recorded

8 The difference between the highest and the lowest value recorded during the year was 50% of the

highest recorded value.
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the year before. Overall, similarly to 2016, the average values decreased towards
the end of the year, when the lowest figures were observed.

Peaks and troughs in the system’s values can also be influenced by other factors,
such as TARGET?2 holidays or the end of reserve maintenance periods. For
example, the lowest values are typically observed during the summer holidays and
on days that are national holidays in some Member States or in other important
economies. In 2017, the lowest values were processed on 23 November, which was
a public holiday in the United States (Thanksgiving).

Finally, Chart 4 provides a comparison of traffic developments in the major payment
systems in the world. In particular, it depicts the daily average turnover in euro
equivalents for the last 19 years of TARGET(2), Continuous Linked Settlement
(CLS), Fedwire Funds (the USD-denominated RTGS system operated by the
Federal Reserve System) and the Bank of Japan Financial Network System (BOJ
NET). Some common patterns, including the effect of the financial crisis on the
number of processed transactions, can be identified across systems. However, the
comparability of TARGET2 with other systems is hampered by the change in the
TARGET?2 statistical methodology in 2013, as well as by the migration of the
securities settlement systems to T2S.° In the latter case, if the average daily volume
in TARGET2 after 2015 were considered together with the average daily turnover on
DCAs, which are technically held in T2S, total traffic would have continued to
increase, as was the case for other systems.

Chart 4
Major large-value payment systems around the globe

(EUR billions)
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It should, however, be taken into account that while the illustrated trends present an indication of the
size of each system and a long-term pattern, they are also affected by fluctuations in the euro’s
exchange rate vis-a-vis the US dollar and Japanese yen, which may distort the figures. As both
Fedwire Funds and CLS publish their turnover in US dollars and the Bank of Japan in Japanese yen,
the turnover in euro is calculated on the basis of the exchange rate of the ECB for the last business day
of the year in question.
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Box 1
TARGET?2 celebrates a decade in operation

2017 marked the tenth anniversary of TARGET2. Launched in November 2007, the single technical
platform offers an alternative to the multiple local RTGS systems interlinked via the first-generation
TARGET system. Its harmonised service for real-time settlement in central bank money increases
efficiency and resilience in the European payments landscape and lowers both operational and
service costs.

As the first pan-European market infrastructure provided by the Eurosystem, TARGET2 also paves
the way for the deeper integration of financial markets in Europe. This box offers more insights into
the ways in which TARGET2 has supported the European financial industry over the years.

Connecting financial institutions in Europe

TARGET?2 has significantly broadened its outreach over the past decade, ensuring a smooth flow of
liquidity among an increasing number of financial institutions. Its flexible pricing policy for the
provision of core services has made it attractive to both big and small players in the financial
industry. Almost 2,000 accounts were held with TARGET?2 at the end of 2017 compared with around
900 in 2008, marking a steady increase over the years (see Section 3.1 RTGS accounts).

The high share of TARGET?2 cross-border activities (see Section 1.10 Share of inter-Member State
traffic) clearly illustrates that participants can connect to the RTGS system at virtually any point in
Europe, thus facilitating the flow of capital and liquidity across borders.

Figure A
Payment flow between the direct participants in TARGET2
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Supporting the conduct of monetary policy

TARGET? has proved successful in fulfilling its main objective of supporting the monetary policy
operations of the Eurosystem. In particular, together with T2S it has been instrumental in facilitating
the unconventional monetary policy conducted by the Eurosystem.

Facilitating the operations of other market infrastructures

The settlement services of TARGET?2 are used not only by credit institutions, but also by other
financial market infrastructures, such as other large-value payment systems, retail payment
systems, clearing houses and securities settlement systems, referred to as ancillary systems. In
2017 TARGET?2 settled the positions of 79 ancillary systems. In addition, it offers a special range of
services and procedures tailored to meet their requirements. Acting in its operational capacity, the
Eurosystem ensures that the ancillary systems meet the safety and efficiency standards it has set
for pan-European market infrastructures.

The RTGS system also plays an important role in the functioning of T2S, the Eurosystem’s securities
settlement engine. Launched in June 2015, T2S brings together both cash and securities accounts on
a single technical platform. The two market infrastructures are interlinked, as TARGET?2 facilitates
settlement in T2S by providing the liquidity needed for the cash leg of securities transactions.

Helping banks cope with challenging liquidity conditions

When Europe was successively hit by the global financial crisis and the sovereign debt crisis,
regulatory authorities introduced a series of measures to ensure safety and stability in the banking
sector. Among these measures are increased capital and liquidity requirements for banks. To help
banks ensure regulatory compliance, TARGET?2 offers liquidity-saving features, such as liquidity
reservations and priorities, limits, offsetting mechanisms and optimisation algorithms.

Maintaining high technical standards

Over the past decade, TARGET2 has served as a robust and reliable financial market infrastructure.
In recent years, it has not been affected by any major operational incidents and has maintained
close to 100% technical availability. This is essential for the efficient business operations of its
users, as well as for the European financial market as a whole.

Adapting to the instant payment environment

The global payments landscape is transforming, driven not only by policy and regulation, but also
by technological innovation and changing consumer behaviour. By definition, RTGS systems offer
settlement in real time. The past years have seen a growing demand for the near real-time
settlement of retail payments, also known as instant payments.

To meet this demand the European payments industry is moving forward at a quick pace. With the aim
of providing a pan-European solution, the European Payments Council launched its SEPA Instant
Credit Transfer (SCT Inst) scheme in November 2017. To support its users in adopting SCT Inst,
TARGET2 amended a procedure in its ancillary system interface (ASI) by way of its latest software
release 11.0, which was deployed on 13 November 2017. This allows automated clearing houses
(ACHs) to offer a pan-European solution for instant payments in euro, backed by central bank money.

TARGET Annual Report 2017
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In the same vein, the Eurosystem is developing a new TARGET Instant Payment Settlement (TIPS)
service as an extension to TARGET2. TIPS will enable payment service providers to offer fund
transfers in real time and around the clock, 365 days a year, settled in central bank money. It will
join the family of TARGET services offered to the financial industry in November 2018.

Continuously embracing efficiency and innovation

The Eurosystem constantly strives to bring more efficiency and innovation into its market
infrastructure services and ultimately achieve greater integration in the European financial
landscape. Its liquidity management and the RTGS services offered by TARGET2 are being revised
as part of the TARGET2-T2S consolidation project (see Box 5 for more details).

Having successfully met its objectives and ready to face future challenges, TARGETZ2 is now
embarking on its second decade in operation — with exciting times ahead.

1.2 Volume of transactions in TARGET?2

After low transaction volumes resulting from the financial crisis, TARGET? traffic had

been slowly recovering with a positive trend between 2010 and 2013 (Chart 5).
Although the number of transactions never reached pre-crisis levels, the system

attracted around four million transactions more over that period. However, this trend

was reversed in 2014 and 2015. During this period, owing to the finalisation of the
migration to SEPA instruments®?, there was again a significant reduction in the
customer payment segment leading to lower TARGET2 volumes. Following the

completion of the migration to SEPA, TARGET?2 traffic stabilised at around 88 million

transactions yearly and further rose to 89 million in 2017,

10

11

statistics of payment instructions processed by TARGET and EURO1/STEP1.
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With this major change for the industry, some participants reconsidered the routing policies for their
customer payments and ultimately chose in favour of channels other than TARGET2, mainly SEPA-
compliant ACHs, with some banks’ customers (mainly large corporates) specifically requesting this.

If the volume of transactions processed in T2S DCAs is included, this figure doubles, reaching more
than 180 million transactions. More details on the number of transactions settled on T2S DCAs, i.e.
cash legs of delivery-versus-payment transactions, can be found on the ECB website: Monthly
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Chart 5
TARGET? traffic

(left-hand scale: EUR millions; right-hand scale: percentages)
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The exact volume settled in TARGET2 in 2017 amounted to 89,276,944 transactions,
corresponding to a daily average of 350,106 payments. Compared with the previous
year, the overall number of processed payments increased by 1.6%. The increase
was mainly driven by the two largest categories, namely customer and interbank
payments, which grew significantly enough to overcome the lower number of
ancillary system-related transactions. More detailed information on the evolution of
the different traffic segments is provided in Box 2.

Box 2
Traffic evolution in TARGET?2

The Eurosystem has been carefully monitoring the development of TARGET2 volumes over time,
especially given the relevance of these volumes for TARGET2 revenues and cost recovery. This
box aims to share the insights gained from the analysis of the 2017 volumes.

In 2017, customer payments made up 57% of the total TARGET?2 traffic in terms of volume,
followed by interbank payments (23%), ancillary system payments (13%) and other payments such
as central bank operations (7%). Total traffic increased by 1.64% compared with 2016. This may
come as a surprise, especially given the two migration waves of CSDs to T2S on 6 February and 18
September, which reduced ancillary system traffic. However, other developments counteracted the
impact of these migrations, resulting overall in a volume similar to that recorded in the previous
year.

Chart A illustrates the distribution of payments across payment types in 2017 and the year-on-year
growth rates recorded in 2017.

While in 2017 customer payments increased by 2.43% compared with 2016 and central bank-
related payments decreased by 2.25%, the greatest changes were seen in interbank and ancillary
system traffic. The daily average ancillary system volumes decreased by 8.65% compared with
2016, while interbank payments increased by 7.93%.
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Chart A
TARGET?2 traffic — volume distribution and yearly growth rate for 2017 payments by payment type
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Customer payments, which represent more than half of all TARGET?2 payments, displayed the
strongest seasonal pattern in 2017. This is particularly evident in the falls recorded in April (Easter)
and the summer months, as well as in the increase towards the end of the year.

Interbank payments accounted for between 1.5 and 1.8 million transactions per month during 2017,
and were also affected by seasonal trends. Overall, this category increased by approximately 8%
compared with 2016, with the increase evenly distributed across payment values and countries.

Chart B
TARGET?2 traffic — number of interbank, customer, ancillary system and central bank-related
payments per month in 2017
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Ancillary system payments almost halved over the course of 2017, falling from 16% of overall
TARGET2 payments in January 2017 to just 8% in December 2017. The decrease in such
payments, both in absolute terms and based on their relative importance with respect to overall
TARGET2 payments, is mainly due to the two migration waves to T2S in 2017, in particular the
most recent wave. For example, on 18 September 2017 one CSD which had previously contributed
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to larger TARGET2 volumes migrated, settling on a gross basis, causing a substantial drop in
ancillary system payments in TARGET2.

Payments related to central bank operations were relatively stable in 2017.

All in all, the migration waves to T2S had the greatest impact on TARGET2 volumes in 2017.
However, these were counteracted by a slight increase in the already-large base of customer
payments and a rise in interbank payments. As a result the overall volumes remained stable, even
slightly exceeding those in 2016.

For most of 2017 the average daily volumes in TARGET2 calculated on a monthly
basis were above the levels recorded for the corresponding month of 2016 (Chart 6)
— as much as 15% higher in April. Daily average volumes were only slightly lower
than in 2016 in June, October and November. Overall, Chart 6 indicates a much
stronger seasonal pattern than observed in the previous year.

Chart 6
Average daily TARGET2 volumes per month

= 2017

2016
390,000
380,000
370,000 /
360,000 &
350,000
340,000
330,000
320,000
310,000
300,000
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

The highest average daily volume was recorded in April, when it reached more than
385,000 transactions. Such high figures can be associated with high daily volumes
normally observed just before and after the Easter break as well as at the beginning
(and end) of each quarter.

Chart 7 depicts the peaks and troughs in terms of daily volume on RTGS accounts in
TARGET?2 in 2017 and the average daily volume for each month. As already
observed in the value-based figures, the peaks typically fall on the last day of the
month, and are especially pronounced at the end of the quarter for the same reasons
(i.e. deadlines in financial markets or for corporate business). In 2017 the highest
daily volume was recorded on 18 April, which was the first day after the Easter
holidays, when 534,892 transactions were processed. The lowest daily volume was
recorded on 1 November (223,273 transactions), i.e. a public holiday in most
European countries (All Saints' Day).

TARGET Annual Report 2017 15



Chart 7
Monthly peaks, troughs and averages of TARGET?2 daily volumes in 2017
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Chart 8 shows the yearly moving average of TARGET2 volumes (i.e. the cumulative
volume processed in the preceding 12 months) for each month. This indicator helps to
eliminate the strong seasonal pattern observed in TARGET?2 traffic. The variation of
this cumulative volume from one year to the next is also presented as a percentage.
The chart shows that the cumulative volume started to decline in the second half of
2008 at the time when the financial crisis erupted. The number of transactions
continued to drop sharply almost until the end of 2009. After that, TARGET2 volumes
were roughly stable until the end of 2011. They then started to grow moderately until
the end of the first quarter of 2014, when they reached their highest point since the
crisis. Thereafter, the cumulated volume started dropping for the reasons already
explained at the beginning of the section (SEPA migration) and, in October 2014, the
cumulated growth rate on a yearly basis turned negative and decreased further until
mid-2016. However, in the second half of 2016, the negative trend was reversed and
TARGET2 monthly volumes grew steadily throughout almost all of 2017.

Chart 8
TARGET?2 volumes

(left-hand scale: in million transactions; right-hand scale: percentages)
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1.3

Chart 9 compares the growth rate (between 2016 and 2017) of traffic in TARGET2
with the growth rates of the major payment systems worldwide as well as with the
growth rate of the SWIFT payment-related FIN traffic (category 1 and 2). The chart
reveals that, with the exception of EURO1', the traffic of the main payment systems
recorded positive growth rates. The decline observed for EURO1 may be
attributable, similarly to previous years, to the ongoing shift of traffic from large-value
payment systems to ACHs. The most considerable increase — of around 14% — was
recorded by SIC, followed by SWIFT. SWIFT’s payment-related FIN traffic increased
in all regions, but the highest contribution to its growth rate came from its European
and Middle Eastern operations.

Chart 9
Comparison of the changes in traffic in some major large-value payment systems
and SWIFT between 2016 and 2017

(in percentages)
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Interactions between TARGET2 and T2S

T2S is the Eurosystem’s pan-European platform for securities settlement in central
bank money, which went live on 22 June 2015. It brings together both securities and
cash accounts on a single technical platform, the T2S platform.

Although the accounts are centralised on a single platform, the legal and business
relationships of the holders of the securities and cash accounts remain with the
CSDs and national central banks respectively.

DCAs are opened with the national central banks and used exclusively for the
securities settlement business in T2S. These euro-denominated accounts, although
technically held on the T2S platform, are legally part of TARGET2. At the end of 2017
there were 742 active DCAs on the T2S platform.

12 Adetailed comparison of TARGET2 with EUROL is provided in Section 1.4.
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In 2017 the last two migration waves joined T2S, rendering the system fully
operational. The fourth migration wave took place over the weekend of 3-5 February
2017, marking the transition of the OeKB CSD (Austria), Clearstream (Germany),
KELER (Hungary), LuxCSD (Luxembourg), CDCP (Slovakia) and KDD (Slovenia).
Seven months later, on 18 September 2017, Iberclear Spain and Nasdaq CSD
(Estonia, Latvia and Lithuania) completed the final migration wave.

Charts 10 and 11 below present the daily average volumes and values of liquidity
transfers between the TARGET2 payment accounts and the T2S DCAs. At the start
of each T2S business day, liquidity is sent from TARGET2 to T2S, while, towards the
end of the day, any liquidity on DCAs is swept back to the RTGS accounts in
TARGET2."® During the day, liquidity can be freely transferred from TARGET2 to T2S
and vice versa.

Chart 10
Daily average volumes of liquidity transfers between the TARGET2 RTGS accounts
and the T2S DCAs in 2017
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As depicted in Chart 10, after migration wave 4 (6 February 2017), the number of
daily transfers from TARGET2 to T2S increased by around two-thirds, while a
smaller increase was seen in the value of these transfers (see Chart 11). After the
final migration wave (18 September 2017), liquidity transfers to T2S increased by
11% in volume and 24% in value on average. By the end of 2017, liquidity transfers
from TARGET?2 to T2S were 92% higher in terms of volume and 80% higher in terms
of value, compared with the beginning of the year. July and August recorded lower
volumes and values owing to seasonal effects in the summer months.

13 T2S provides two cash sweeps to transfer liquidity back to TARGET2 at the end of the business day:

- the optional cash sweep at 16:30;
- the automated cash sweep at 17:45.
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Chart 11
Daily average value of liquidity transfers from the TARGET2 RTGS accounts to
DCAs in 2017

(EUR billions)
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The chart 12 compares the average cumulated central bank liquidity held in T2S
after each T2S migration wave until December 2017.*

Chart 12
Time distribution of liquidity in DCAs: daily averages between each migration wave
(from the launch of T2S until December 2017)

(EUR billions)
== hetween waves 1 & 2 == between waves 4 & the final wave
between waves 2 & 3 == after the final wave

== petween waves 3 & 4

90

80

70

60

50

40

30
20

10

19:30
20:00
21:00
22:00
23:00
01:00
02:00
03:00
04:00
06:00
07:00

08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00

It can be seen that, with every migration wave, the overall intraday liquidity held in
T2S shifted upwards. The largest shift in 2017 happened with migration wave 4, after
which the average central bank liquidity held in T2S rose from approximately €35
billion to approximately €58 billion. A smaller upward shift, from approximately €58
billion to approximately €73 billion, followed the final migration wave.

3 The overall liquidity is computed by each hour.
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Despite the increase in liquidity held in T2S, its intraday pattern remained largely
unchanged across migration waves. The liquidity is injected into T2S at the
beginning of the TARGET2 night-time phase (19:30"°) and then its level remains
fairly constant until the start of the T2S daytime phase (from 05:00 onwards). During
the day, more liquidity reaches T2S and fluctuations occur. Around 16:00, there is a
spike in the liquidity held in T2S, probably owing to participants sending liquidity to
T2S to reimburse auto-collateralisation and ensure the settlement of remaining
transactions. At 16:30 the liquidity in T2S decreases sharply owing to the optional
cash sweep that brings liquidity back from T2S to TARGET2. The next drop, to zero,
is observed towards the end of the business day and is related to the execution of
the automated cash sweep from T2S to TARGET2 at 17:45, when all remaining
liquidity on DCAs is pushed from T2S back to TARGET?2. It should be noted that the
optional cash sweep at 16:30 is still preferred to the automated cash sweep at 17:45.

Since the last migration wave, the vast majority of liquidity transfers in terms of value
(97.81% of those from TARGET2 to T2S and 99.62% of those from T2S to
TARGET?2) took place between an RTGS account and a T2S DCA held at the same
central bank.

Chart 13
Cross-border and domestic value shares of liquidity transfers from TARGET2 to T2S
(left-hand side) and from T2S to TARGET2 (right-hand side)
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As illustrated by these charts, the connection between TARGET2 and T2S, which
allows banks to exchange liquidity smoothly between TARGET2 RTGS accounts and
DCAs, gives rise to interdependencies between the two platforms.

Chart 14 shows the daily average value of transactions settled on DCAs, i.e. all
movements on DCAs, including cash legs of delivery-versus-payment transactions
(around 70% of the total value) and liquidity transfers (more than one quarter of the
total value).

5 Pplease note that all times in this document are shown in CET.
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The highest daily average value of the processed T2S transactions was recorded in
December 2017, when it reached €884.4 billion. The lowest average values occurred
in January 2017, i.e. before the last two migration waves (€608.22 billion) and in the
summer period (€613.8 billion in August 2017).

Chart 14
Daily average value of settled transactions in 2017
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Chart 15 represents the daily average value of auto-collateralisation transactions in
T2S per month. Overall, as of the fourth T2S migration wave auto-collateralisation
has constituted about 9% of the average daily T2S turnover. The use of auto-
collateralisation on flow (in yellow), i.e. settlement transactions that are financed via
credit received from a central bank and collateralised by securities that are about to
be purchased, remained relatively stable throughout the year. On the contrary, auto-
collateralisation on stock, i.e. where the credit received from a central bank is
collateralised by securities already held by the buyer, followed a similar seasonal
pattern as observed in the changes to the daily average value of settled transactions.

Chart 15
Daily average value of auto-collateralisation transactions in T2S during 2017
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1.4

1.5

Comparison with EUROL1

EUROL1 is the only direct competitor of TARGET2 in the landscape of large-value
payment systems denominated in euro. The market share of TARGET2 in this
landscape is therefore defined as its relative share vis-a-vis EURO1, and this is
depicted in Chart 16. The two systems are different by design, since EURO1
operates on a net settlement basis and only achieves final settlement in central bank
money at the end of the day. Furthermore, they respond in part to different business
cases, since only TARGET?2 settles in central bank money and processes ancillary
system transactions and payments related to monetary policy operations. However,
the actual composition of the traffic in the two systems is largely made up of
interbank and customer payments. This helps to explain, in part, the relative share of
TARGET?2 vis-a-vis EUROL, as shown in Chart 16, which only takes into account
these two payment categories. In 2017, TARGET2 maintained its share in terms of
both value and volume of the payments processed. It processed 90% of the value
and 63% of the volume settled by large-value payment systems in euro.

When reading Chart 16, it should in any case be kept in mind that it does not provide
a full picture of the banks’ routing preferences vis-a-vis all systems, but only a partial
picture of the market’s preferences related to the settlement of large-value euro-
denominated transactions. In particular, the extent to which payments are channelled
through ACHs or correspondent banking arrangements is not reflected in this chart.

Chart 16
Market share of volumes and values settled in TARGET?2 vis-a-vis EURO1
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Note: This chart is not affected by the change in the statistical methodology implemented in 2013 since the calculations are based on
interbank and customer payments only, and do not include transactions with the central banks, which were the ones most affected by
the methodological change.

Value of TARGET2 payments

Chart 17 shows the evolution of the average value of a TARGET2 payment from 2008
until 2017.%® The continuous decline from 2015 onwards can be associated with the

16 As explained in Section 1.1, the sudden drop in the average value in 2013 is attributable to the change

in the statistical methodology.
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Chart 18

migration to T2S of securities settlement system traffic. In 2017 the average value of a
payment continued to decline, falling to €4.8 million, representing a decrease of 4%
compared with the previous year. This change is partly due to the decrease in ancillary
system traffic, typically characterised by high-value transactions.

Chart 17
Average value of a TARGET2 payment
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Chart 18 illustrates the distribution of TARGET2 transactions per value band, indicating
the shares, in terms of volume, that fall below a certain threshold. The picture
remained largely unchanged compared with the previous year. Generally, almost 70%
of all TARGET?2 transactions were for values lower than €50,000. Payments above €1
million only accounted for 12% of traffic, compared with 10% the year before.

Distribution of TARGET?2 transactions across value bands in 2017
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On average, there were almost 200 payments per day with a value above €1 billion,
which accounted for 0.06% of payment flows. Given the wide distribution of
transaction values, the median payment in TARGET2 is calculated as roughly
€8,400, which indicates that half of the transactions processed in TARGET2 each
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day are for a value lower than this amount. This figure confirms that TARGET2 offers
a range of features attracting a high number of low-value transactions, especially of
a commercial nature. Although the picture has changed slightly since the completion
of the migration to SEPA, particularly as regards commercial payments, TARGET2 is
still widely used for low-value payments, especially urgent customer transactions.
This is not unusual in the field of large-value payments and is also observed in other
systems worldwide.

Chart 19
Intraday pattern: average value of a TARGET2 payment
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Chart 19 depicts the average value of TARGET2 payments executed at different
times of the day. The chart indicates that in 2017, as in previous years, TARGET2
settlement was marked by a strong intraday pattern. After the system opens at
07:00, the hourly average value of transactions fluctuates minimally throughout the
day. Between 09:00 and 13:00 the average value increases slightly owing to the
settlement of CLS and other ancillary system transactions around this time. A more
visible increase is recorded between 16:00 and 17:00, when ancillary systems such
as EUROL settle their cash balances in TARGET2. The last hour of operations,
between 17:00 and 18:00, is reserved for interbank transactions, while the cut-off
time for customer payment types is 17:00. The average size of payments increases
dramatically over this time owing to banks squaring their balances and refinancing
themselves on the money market. Overall, the last two hours of the TARGET2
operation are characterised by a limited number of transactions, albeit at very high
values. The average payment value in this period rose by 14% compared with the
previous yeatr, continuing the trend observed in the previous years.

The chart does not take into account the payments that take place before the start
and after the end of the business day, since these transactions fall under the night-
time settlement category (see Section 1.6) and relate to pure accounting, e.g.
liquidity transfers from the local accounting systems of central banks or fuelling of
sub-accounts.
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Box 3
TARGET?2 liquidity and its usage

The liquidity that TARGET2 patrticipants hold on their TARGET2 accounts has increased
dramatically since the start of the Asset Purchase Programme (APP) in March 2015 (see Chart A).
This liquidity represents central bank money, as banks hold it in the form of deposits with the central
bank. Typically the amount of central bank money can only be modified through monetary policy
operations. Since the launch of the APP, deposits held with central banks which are eligible for
settling payments in TARGET2 have more than doubled.

In line with the increase in the liquidity available in TARGET2, TARGET?2 liquidity velocity has
decreased (see Chart A). Liquidity velocity represents the value of payments made for each unit of
liquidity, i.e. one euro.’ In other words, it measures the number of times a euro changes ownership
on average in a day. Generally speaking, liquidity velocity is calculated as the total number of
payments settled in a day in TARGET?2 relative to the liquidity available in the system, which
includes deposits as well as the liquidity drawn from the intraday credit lines*®. The correlation
coefficient between liquidity velocity and the liquidity available in TARGET?2 of -0.8 confirms
expectations of a strong negative correlation between the two series. While liquidity velocity stood
at 5.13 in March 2015, it had fallen to 3.18 by the end of 2017. This indicates that one euro of
liquidity is now used to settle fewer payments than at the beginning of the APP. This decrease is not
interpreted as a reduction in the efficiency of bank liquidity management, but is most probably due
to the APP and the amount of liquidity it has created in TARGET2. The APP provides high liquidity
levels for banks on average (significantly higher than in previous years) and thus reduces the
turnover of a single euro for payments purposes.

Chart A
Liquidity available in TARGET2 vs. TARGET2 liquidity velocity

(EUR billions)
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Source: TARGET2, ECB calculations

Note: This chart covers the period from June 2008 to December 2017. |Ihs stands for left-hand side and rhs for right-hand side. Figures represent monthly
averages. T2 liquidity is computed as the start-of-day balances in TARGET2, to which overnight deposits are added while overnight loans are subtracted.
Additional adjustments are made for banks in Belgium, Germany, Luxembourg and Spain to account for national specificities. T2 liquidity velocity calculation is
based on Benos et al., op.cit.

¥ Liquidity velocity (as computed in this Annual Report) is based on Benos, E., Garratt, R. and

Zimmerman, P., “Bank behaviour and risks in CHAPS following the collapse of Lehman Brothers”, Bank
of England Working Paper Series, No 451, 2012, and is calculated as the ratio of the total value of
payments made to the sum of the maximum positive net debit positions.

3 For the indicators computed in this box, liquidity on DCAs and auto-collateralisation are not included.
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Overall, the TARGET2 intraday credit lines and their usage have also decreased since the APP was
launched (see Chart B). A TARGET2 intraday credit line is a facility in TARGET2 through which
banks can overdraw their intraday account against eligible collateral posted. At the end of 2017, the
average maximum credit accessible by a bank in TARGET2 was 60% lower than at the beginning of
the APP. With the liquidity made available through the APP, it is natural that banks would need to
rely less on intraday credit, and can thus make other use of the collateral that would otherwise be
blocked for the intraday credit line. This is supported by the fact that the usage of the intraday credit
line, i.e. the percentage of total payments settled using the intraday credit line, has also decreased.
The reversal seen in both series in Chart B is due to a change in the Bundesbank’s procedure for
providing intraday credit made in September 2013.

Chart B
TARGET? intraday credit line and its usage

(EUR billions)
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Note: This chart covers the period from June 2008 to December 2017. lhs stands for left-hand side and rhs for right-hand side. Figures represent monthly
averages. The intraday credit line is calculated as the maximum intraday credit that can be accessed on average by one bank during the day against collateral
posted. The usage of the intraday credit line represents the percentage of payments that are settled using the intraday credit line calculations based on
McAndrews and Rajan, “The timing and funding of Fedwire Funds transfers”, FRBNY Economic Policy Review, 2000.

1.6 Night-time settlement in TARGET2%

TARGET?2 operates during the day from 07:00 to 18:00, and also offers the
possibility to settle payments during the night. While in the day trade phase the
system is open to regular payments business of financial institutions and ancillary
systems, the night-time settlement is only for ancillary systems connecting via the
ASI as well as liquidity transfers to/from T2S. Other operations, such as bank-to-
bank transactions or customer payments, are allowed during the day only.

There are two night-time settlement windows: 19:30 to 22:00 and 01:00 to 07:00.
The two windows are separated by a technical maintenance window, during which
no settlement operations are possible.

1 As explained in the disclaimer at the beginning of the chapter, the figures for night-time settlement do

not include liquidity transfers between TARGET2 and T2S.
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Since the system is closed during the night to any other form of payments
processing, ancillary systems can take advantage of banks’ stable and predictable
liquidity situations, thereby settling their transactions efficiently and safely. Overall,
the night-time windows are mainly used by securities settlement systems and by
retail payment systems. On average, around 10,000 payments, representing a value
of €73 billion, were settled every night in TARGET2 in 2017. Both figures are
significantly lower than last year, mainly due to the migration of securities settlement
systems to T2S and the processing schedule of the Deutsche Bundesbank’s
ancillary system “SEPA Clearer”, which moved parts of the bulk settlement from
night-time settlement to daylight settlement.

Chart 20 shows how the volume and value settled in TARGET2 during the night have
evolved since 2009. The increase in volume in November 2011 relates to the
ancillary system SEPA Clearer starting to make use of the night-time settlement
service in TARGET2. Since then, the number of payments settled during the night-
time has increased steadily, notably in 2014, whereas values have remained fairly
stable. The trend reversed in 2015 and in 2016, with both night-time settlement
values and volumes decreasing by 24% and 15%, respectively. As indicated above,
the changes in the night-time settlement pattern in this period can be primarily
attributed to securities settlement systems which have migrated their operations to
T2S. In December 2017, the night-time settlement values and volumes reached
historically low levels due to SEPA Clearer — which initially caused a sudden
increase in 2011 — limiting TARGET2 night-time settlement activity.

Chart 20
Night-time settlement in TARGET2

(left-hand scale: number in transactions; right-hand scale: EUR billions)
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Payment types in TARGET?2

Charts 21 and 22 present the breakdown of TARGET2 volumes and turnover by type
of transaction. Traffic is divided into four categories: payments to third parties (e.g.
interbank transactions and customer transactions), payments related to operations
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with the central bank (e.g. monetary policy operations and cash transactions),
ancillary system settlement, and liquidity transfers among participants belonging to
the same group.

More than three-quarters of the TARGET2 volume is made up of payments to third
parties, namely interbank traffic and customer payments. The volume of ancillary
system settlement represents 13% of the total volume, 7% is generated through
operations with the central bank, and the remaining share of 3% is linked to liquidity
transfers. Overall, all these figures remained similar compared with the previous

year.
Chart 21 Chart 22
Breakdown of TARGET2 volumes in 2017 Breakdown of TARGET?2 turnover in 2017
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With regard to turnover, the composition is visibly different, as payments between
participants represent only 42% of the total value. As a consequence of the lower
values settled by securities settlement systems, in 2017 the share of the payments
related to ancillary system settlement decreased further, accounting for just one fifth
of the total turnover, compared with almost one third in 2015 and a quarter in 2016.

The difference between the volume-based and value-based indicators across
payment categories stems from the fact that the average sums involved in monetary
policy transactions, ancillary system instructions and liquidity transfers are typically
much larger than payments to third parties.

1.8 The use of prioritisation

Among the features of TARGET?2 that help participants optimise their use of liquidity
are the priority options. These allow participants to reserve a certain amount of
liquidity for specific payment priorities. When submitting payments in TARGET2,
participants can assign them a certain priority: “normal”, “urgent” or “highly urgent”.
In general, payments are settled immediately on a “first in, first out” basis, as long as
sufficient liquidity is available in the participant's RTGS account. However, if this is
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not the case, payments which cannot be settled immediately are queued according
to their priority. Participants can reserve a determined amount of their liquidity for the
priority classes “urgent” and “highly urgent”, and less urgent payments are made
when the excess liquidity is sufficient. This is a way of securing liquidity for more
urgent payments. The priorities for pending transactions can be changed at any time
via the information and control module (ICM).

Chart 23 gives an overview of the use of priorities in TARGET2 in 2017 in terms of
the overall TARGET2 volume. It shows that almost 80% of transactions were
assigned normal priority, while 14% were highly urgent and the remaining part
urgent. The distribution of the use of the priorities when submitting payments to
TARGET?2 has remained stable over the years and participants acknowledge the
benefits of this feature, which helps them to manage their liquidity.

Chart 23
Use of priorities in TARGET2 in 2017
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Non-settled payments

Non-settled payments in TARGET? are transactions that are not processed by the
end of the business day due to, for example, participants’ erroneous transactions, a
lack of funds in the account to be debited or the sender’s limit being breached, and
are ultimately rejected. Chart 24 shows the evolution of the daily average of non-
settled payments on a monthly basis between 2009 and 2017 in terms of both
volume and value. The average daily number of non-settled transactions in 2017
decreased sharply, amounting to as little as 782 transactions for the whole year and
271 transactions in the last quarter (i.e. a 75% decrease in unsettled transactions
compared with the average observed in 2016). The decrease was mainly driven by
the migration to T2S of one of the securities settlement systems. Due to its specific
technical set up, this system generated transactions that, while being correctly
transmitted to TARGET2, were then rejected either due to liquidity shortage or due to
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cancellation. Due to its size, the behaviour of this participant was so significant that it
impacted the overall statistical reporting on the TARGET2 non-settled payments.

Chart 24
Non-settled payments in TARGET?2

(left-hand scale: number in transactions; right-hand scale: EUR billions)
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For the same reasons, the average daily value of non-settled payments also
decreased drastically, falling to an average of just €16 billion for the whole year and
€4 billion in the last quarter.

Overall, non-settled payments in 2017 represented 0.2% of the total daily volume
and 1.0% of the total daily turnover in TARGETZ2. The levels can be considered very
low and confirm that the distribution of liquidity across participants was appropriate
throughout that period.

Further studies conducted on the use of credit lines in TARGET2 revealed that
participants do indeed rely primarily on the liquidity available on the account to settle
payments, while only around 3% of turnover on average is settled through recourse
to credit lines (see Box 2 TARGET? liquidity and its usage). This is another factor
explaining why the level of non-settled payments in TARGET2 is so low.

Share of inter-Member State traffic

The share of inter-Member State traffic in TARGET2 indicates the percentage of
traffic that is exchanged between participants belonging to different banking
communities. Chart 25 shows that, in 2017, this share continued to increase,
reaching 42% in value and 40% in volume, which marked an increase of two
percentage points for both categories. Overall, since 2009, there has been a positive
trend in both volume-based and value-based indicators, reflecting the increasing
level of financial integration in the large-value payment segment, largely supported
by TARGET2.
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Chart 25
Share of inter-Member State traffic in TARGET2
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When analysing these data, it should be kept in mind that whether a payment is sent
or received by a given banking community may have more to do with the bank’s
internal organisation than the real geographical anchorage. For example, a
subsidiary of a French bank, located in Italy, owing to its internal organisation, may
send TARGET2 payments to another bank, also located in Italy, via its headquarters
established in France. In such a case, despite the fact the payment is taking place
between two entities located in the same country, the payment flow will be
considered to be a cross-border one. On the contrary, banks located in EEA
countries whose central banks do not provide TARGET2 services, e.g. the UK or
Sweden, can participate in TARGET2 component systems provided by other central
banks. For example, if a UK bank participating in TARGET2-Bundesbank sends
TARGET2 payments to banks in Germany which also participate in TARGET2-
Bundesbank, the payment flows will be considered as domestic, despite the fact that
they are taking place between entities located in different countries.

The inter-Member State payments shown in Chart 25 were identified based on the
national banking communities of the sending and receiving direct participants on the
platform. Since it is also possible to connect to TARGET2 from a non-EEA country,
e.g. as an indirect participant or addressable BIC holder, the evolution of the cross-
border share in terms of volume was also computed on the basis of the originator
and beneficiary of the payment, taking into account the full payment chain
information (i.e. originator, sending settlement bank, receiving settlement bank,
beneficiary). When calculating the inter-Member State shares based on the
originator and beneficiary of the payment, the share of cross-border payments in
2017 amounted to 50% in terms of volume and 43% in terms of value. Therefore,
taking into account the full payment chain leads to a higher cross-border share in
volume and slightly lower share in value, indicating that the average value of a cross-
border payment when the originator and beneficiary are taken into account is lower
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than that when only the sending and receiving direct participants are taken into
account.

Box 4
TARGET2 cross-border activities

As an index of financial integration, the cross-border share of payments in TARGET2 has been

clos

ely monitored since the financial and sovereign crises. The share shows the percentage of

overall TARGET2 payments® settled between TARGET2 RTGS accounts opened at different
national central banks connected to TARGET2.

Cha

rt A shows the historical evolution of the share, in terms of both value (euro) and volume

(number of transactions), since June 2008.

Ove
valu

rall, the share is more volatile in terms of value than in terms of volume, suggesting that large-
e cross-border payments were the payments affected most strongly during the financial and

sovereign debt crises. Indeed, between September 2008 and January 2009, the share of cross-
border activity in terms of value dropped by 12%, compared with a 2% drop in terms of volume.

Afte

r recovering slightly, the share of cross-border activity decreased again in terms of value, by 6%

between October 2011 and May 2012, while the share in terms of volume decreased to a lesser

exte
leve

Cha

nt. Since then, the share in terms of value has been steadily recovering, returning to pre-crisis
Is around mid-2016.

rt A

istorical evolution of the cross-border share of traffic in TARGET2.
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2 Excluding technical transfers and liquidity transfers to T2S.
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The TARGET?2 cross-border share can be broken down by payment category, distinguishing
between interbank, customer, ancillary system and central bank operations, as shown in Chart B%,

Chart B
Composition of the cross-border share in value and volume by payment type
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As can be seen, interbank payments have historically represented the largest category of cross-
border payments in terms of volume, while customer payments have dominated in terms of volume.

The cross-border share of customer payments has remained largely unchanged in terms of value,
and in terms of volume has even increased over time, which is in line with the fact that customer
payments are by nature linked to the commercial activity of banks’ clients and less influenced by
financial market developments. The cross-border share of ancillary system payments decreased
slightly in terms of value during the sovereign debt crisis, but subsequently recovered, decreasing in
volume only following the more recent migrations to T2S. Overall, the financial and sovereign debt
crises appear to have had a limited impact on both shares. The troughs in the overall TARGET2
cross-border share in terms of value observed during the two crises appear to be mostly driven by
cross-border interbank transactions. This is in line with what was identified in general at TARGET2
level in Chart A, namely that large-value transactions were most affected during the two crises.

The TARGET?2 cross-border share can also be broken down at country level, as shown in Chart C,
by payments sent and received, respectively.

The largest senders and receivers of cross-border payments in TARGET2 in terms of value during
2017, when the cross-border share returned to pre-crisis levels, were Germany and France.

2L Central bank operations are transactions where there is a central bank on either side of the transaction.

Although the majority of such transactions are conducted domestically, due to the decentralised
implementation of monetary policy some transactions still take place across borders. National central
banks also contribute to cross-border traffic, acting on behalf of their clients (e.g. treasury departments,
public authorities).

The increase in cross-border central bank activity observed at the beginning of the time series is
related to a higher-than-usual use of currency swap lines with other central banks.
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Chart C
Average share of cross-border payments sent and received each month by country

(in terms of value)

Payments sent Payments received

others
1%

DE
36%

Note: Based on the location of the national central bank holding the RTGS accounts.

Each country’s contribution to the share of cross-border payments in terms of value indicates the
size of each national financial community and its interconnectedness with other communities, as
well as the location of other financial market infrastructures. The similar country distribution pattern
on both the sending and the receiving sides suggests that the largest financial communities attract
cross-border liquidity in particular, and also contribute greatly to its re-circulation.

Overall, the share of cross-border payments in TARGET2 represents an index of financial
integration. As of the end of 2017, for every euro settled in TARGET2, 42 euro cents were settled on
a cross-border basis, showing that TARGET2 has helped to increase the efficiency of inter-Member
State payments.

1.11 Tiering in TARGET2

Tiered participation arrangements occur in a payment system when a direct
participant of that system provides services that allow other participants to access
the system indirectly. The indirectly connected participants in turn benefit from the
clearing and settlement facilities services offered by direct participants.

While indirectly connected parties, i.e. indirect participants and addressable BIC
holders, benefit from the settlement facility that would be otherwise costly to access
directly, these types of arrangement also entail risks. Tiered participation
arrangements can create dependencies that may lead to overall credit, liquidity or
operational risks for the payment system, its participants or the stability of the
banking system. Close monitoring of the tiering level in TARGET2 is thus of
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paramount importance. It is also an oversight requirement of Article 17 of the SIPS
Regulation® (see Box 3 for more details).

During 2017 the aggregate level of tiering on the sending side in TARGET2 reached
around 5.2% in terms of value and 15.5% in terms of volume (see Chart 26). This
meant that, on average, out of every euro sent by direct participants in TARGET2
during the year, only 5.2 cents were settled on behalf of indirectly connected parties
outside their banking group perimeter. More than 70% of the indirect business
(consolidated at banking group level) comes from outside the EEA, showing that
TARGET2 makes it possible for institutions around the world to access the euro
market.

Chart 26
Tiering by sender in TARGET2 in 2017

(in percentages; ten-day moving average)
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The largest indirect participant in terms of value sent (consolidated at banking group
level) was ranked around 52nd out of all TARGET2 direct participants in 2017.

Further analysis reveals that 55% of all direct participants in TARGET2 (consolidated
at banking group level) did not conduct any business during the year on behalf of
indirect parties. Overall, these statistics for 2017 point to a relatively contained level
of tiered participation in TARGET2.

In more detail, Chart 27 shows that around 480 direct participants do not send or
receive any tiered payments. More than 50 send or receive payments on behalf of
only one tiered banking group and, at the other end of the spectrum, around 80
direct participants act as a settlement bank for more than 100 tiered banking groups.

22 Regulation of the European Central Bank (EU) No 795/2014 of 3 July 2014 on oversight requirements

for systemically important payment systems (ECB/2014/28).
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Chart 27
Tiered groups per direct participant group

(x-axis: tiered participants; y-axis: direct participants)
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Money market transactions in TARGET2

Market participants use TARGET2 for settling unsecured money market transactions
in central bank money. By applying the Furfine algorithm?®® it is possible to identify
which TARGET? transactions are related to money market loans, or, more precisely,
to the unsecured overnight money market.?* This unique dataset is updated regularly
to obtain the latest information about the money market. Overall, TARGET2
transaction data provide a rich source of information for both the analysis of
monetary policy implementation and TARGET2 operations. The importance of the
money market is thus twofold: i) it is an important vehicle for the redistribution of
liquidity among TARGET2 participants and ii) it is a large-value and time-critical area
of business that the operator needs to be aware of, in particular when dealing with
abnormal situations.

The dataset is developed using the TARGET2 simulator environment and comprises
data from June 2008 onwards.?® In 2017, around 31,000 money market loans with a
total value of about €2.2 trillion were identified. Overall, the amount of unsecured
funds traded in the overnight market during 2017 continued to fall (see Chart 28).
This fall can be attributed to the increase in overall excess liquidity within the
Eurosystem, and non-standard monetary policy instruments.

2 For further information, see Frutos, Garcia-de-Andoain, Heider and Papsdorf, “Stressed interbank

markets: evidence from the European financial and sovereign debt crisis”, ECB Working Paper, No
1925, June 2016.

For further information, see the box entitled “The usefulness of TARGET?2 transaction data for the
analysis of the unsecured overnight money market”, Economic Bulletin, Issue 6, ECB, 2015

% See Box 2 in the TARGET Annual Report 2013

24
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Chart 28
Unsecured overnight money market in TARGET2

(left-hand scale: daily totals, EUR billions; right-hand scale: number in transactions )
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Chart 29 complements this analysis by showing the cumulative distribution in value
of all money market transactions across the day in 2017. Regarding the lending leg,
50% of the total value is settled by around 14:50, while 98% is settled by around
17:00. This confirms the assumption that the last hours of TARGET2 operations are
particularly important for the interbank market. In terms of repayment, three-quarters
of the loans are repaid by around 11:20 and 90% by around 14:00. These patterns
ensure that the repaid liquidity can be reused for payment purposes later that day.

Chart 29
Cumulative distribution of money market transactions during the day in 2017

(in terms of value)
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1.13 Shares of national banking communities

The following two charts break down TARGET2 volumes and turnover according to
the share of the national banking communities contributing to its traffic. For the sake
of readability, only those countries representing more than 4% of overall TARGET2
turnover are shown.

Chart 30 Chart 31
Country contribution to TARGET2 volume Country contribution to TARGET2 value
(in percentages) (in percentages)

other other
11.8% 10.3%

In terms of volume, in 2017, similarly to previous years, the largest contributor to
TARGET?2 traffic was Germany, which accounted for nearly half of the transactions
settled in the system. Adding Spain, Italy, France and the Netherlands, the share of
transactions increases to 88%, which is also on a par with previous years. Overall,
the shares of the biggest contributors to the TARGET2 volume remained the same
as in 2016. As regards turnover, the picture is slightly different to the year before,
with Germany accounting for more than one-third of the overall value, followed by
the Netherlands, France and Luxembourg. The top four countries by turnover
generated three-quarters of the total value settled in TARGET2 in 2017. The
concentration of turnover has changed slightly compared with the year before, owing
to the decrease in the French and Spanish share, by 0.7 and 4.3 percentage points
respectively.

It should be noted that the high concentration of both TARGET2 values and volumes
in certain countries is not only the result of the size of particular markets. It can also
be attributed to the fact that, since November 2007, the TARGET?2 system has
allowed the activities of banking groups to be consolidated around a single RTGS
account held by the group’s head office, thereby increasing the concentration in
countries where a large number of these groups are incorporated.
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1.14

Pattern of intraday flows

Chart 32 shows the intraday distribution of TARGET2 traffic, i.e. the percentage of
daily volumes and values processed at different times of the day in 2017. This
indicator is an important one for the operator of TARGET2 as it represents the extent
to which settlement is evenly spread throughout the day or concentrated at certain
peak times. Ideally, the value/volume distribution should be as close as possible to a
linear distribution to avoid liquidity and operational risk.

Chart 32
Intraday distribution of TARGET?2 traffic in 2017

(x-axis: time of the day; y-axis: percentage of daily volumes and values)
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In terms of value, the path is typically very close to a linear distribution, indicating an
even spread throughout the day, which in turn ensures the smooth settlement of
TARGET?2 transactions.

In terms of volume, the curve is well above the linear distribution, with around one-
quarter of transactions being submitted to the system within one hour after the start
of operations — which includes transactions sent during the night by participants and
warehouse payments — and almost half within three hours after the start. By one
hour before the system closes, almost 100% of the TARGET2 volume has already
been processed. A comparison with previous years shows no significant deviations.

TARGET?2 service level and availability

In 2017 100% of the payments settled on the payments module of TARGET2 were
processed in less than five minutes (99.8% in 2016).

Compared with previous years, the figure improved as regards delivery of the service
and processing times of payments, confirming the high performance level of the SSP
of TARGET2. It should be noted that this excellent performance is very beneficial for
the banking community, in particular when taking into account their real-time liquidity
management.
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The processing times of payments are measured for all the payments settled in
TARGET?2, with the exception of ancillary system settlement transactions using the
ASI, payments settled in the first hour of operations (see below on the “morning
gueue effect”) and payments that were not settled because of a lack of funds or
breach of the limits. In practice, around 30% of all TARGET2 payments fall into these
three categories of exceptions, meaning that the statistics on processing times apply
to around 70% of the system’s traffic.

With regard to requests or enquiries, 99.94%2® were processed in less than one
minute and only 0.06% in one to three minutes, thus remaining on similar levels as in
2016.

Chart 33 helps to better quantify the system’s performance by providing the
distribution of processing times on the SSP, i.e. the percentage of traffic with a
processing time below a certain number of seconds. The reference point taken is the
peak day of the year recorded by the SSP, 18 April 2017, when 534,892 payments
were settled. The chart shows that, on this day, 50% of the transactions were settled
within 26 seconds and 90% within 39 seconds, thereby confirming the system’s high
performance level.

Chart 33
Processing times on 18 April 2017, excluding first hour

(x-axis: seconds ; y-axis: percentage)

100
90
80
70
60
50
40
30
20
10

0
0 10 20 30 40 50 60 70 80 90 100

A specific phenomenon is worth reporting in the context of TARGET2 performance:
the “morning queue effect”. When TARGET?2 starts daylight operations at 07:00, a
very high number of transactions (about 20% of the daily volume on peak days) are
already waiting for settlement, corresponding either to payments submitted by banks
on previous days with a future value date (i.e. “warehoused payments”) or to
payments released by banks via SWIFT in the hours preceding the opening of the
system. On peak days, more than 100,000 transactions may be processed in the first
hour, which affects the average settlement time during this period. This huge volume

% This figure covers the InterAct messages received by the SSP, in both U2A and A2A mode.
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2.2

of transactions normally takes around 30 to 45 minutes to be processed. In order to
neutralise this effect, the first hour of operations is excluded when the TARGET2
processing times are calculated.

Specifically in the first hour, the use of urgency flags (“urgent” and “highly urgent”) is
still highly recommended for payments considered as time-critical transactions (such
as CLS pay-ins). Using urgency flags circumvents settlement delays by using
different queues (one queue for each type of priority). In addition, attention should be
drawn to the possibilities offered in TARGET2 to reserve funds for highly urgent and
urgent payments (see Section 1.8 The use of prioritisation).

Technical availability

In the light of the importance of TARGET?2 for the functioning of the financial system
and the knock-on effects that any potential malfunctioning could have on other
market infrastructures, the Eurosystem pays particular attention to ensuring the
smooth operation of the system. This is clearly underlined by the fact that the SSP of
TARGET?2 achieved 100% technical availability over the last reporting period.

Technical availability is measured on TARGET2 business days during the day trade
phase (including end-of-day processing), from Monday to Friday between 07:00 and
18:45 (19:00 on the last day of the minimum reserve period), including extensions
required to complete the operational day (e.g. delayed closing owing to a technical
problem in TARGET2 or in T2S, which has an effect on TARGET2, or to major
problems in ancillary systems settling in TARGETZ2). The availability measurement
does not include systems or networks not directly managed by TARGET2 (in
particular, the availability of the SWIFTNet services). Incidents occurring during
night-time settlement are not included either.

Technical availability is not intended to measure the impact of partial outages
involving the SSP of TARGET2. For example, incidents only affecting the processing
of ancillary system transactions without any effect on other payment processing
activities cannot be measured within this figure, although they have an overall impact
on TARGET2 and are taken into account when assessing the system’s performance.
However, such incidents are, where applicable, considered when measuring
processing times and, in addition, reported transparently and followed up
accordingly.

Incidents in TARGET?2

The ECB publishes up-to-date information about the availability of TARGET2 via the
Market Information Dissemination tool. All incidents relating to TARGET?2 are
followed up with a detailed incident report and risk management process. The aim of
this approach is to learn from these events in order to avoid a reoccurrence of the
incidents or incidents of a similar nature.
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3.1

Chart 34
TARGET? incidents and delays in closing

(left-hand scale: number of incidents/delays; right-hand scale: yearly data in percentages)
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In 2017 TARGET2 experienced some issues which, owing to the technical set-up of
the SSP, only partly affected the processing of transactions, without making the
system completely unavailable. For that reason, they did not have any impact on the
overall TARGET2 availability indicator. In particular, on 27 December at 07:00 the
SSP service was affected by a technical problem adversely affecting the sending and
receiving of payments. The issue was resolved within around 25 minutes, but did
lead to further delays for some participants due to the effect on the processing of
messages. The root causes of this incident were identified and corrective measures
were implemented in order to prevent such interruptions from reoccurring.

In addition to the minor issues affecting TARGET2 operations on a few occasions,
the closing of interbank payment cut-off at 18:00 was delayed four times in 20172’
due to problems related to the repatriation of funds from T2S back to TARGET?2
RTGS accounts.

TARGET?2 participants

RTGS accounts

In December 2017 the total number of RTGS accounts opened in TARGET2
(encompassing the direct participants, the technical accounts, the ancillary system
accounts and the special-purpose accounts) was 1,963, i.e. virtually the same as at
the end of 2016.

27 On 28 February, 29 March, 10 May and 28 June.

TARGET Annual Report 2017 42



Chart 35
Number of RTGS accounts in TARGET2
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Internet-based participation

In November 2010 internet-based participation was introduced to allow small banks
to obtain a direct connection to TARGET2 without necessarily being connected to the
SWIFT network. The service, which is subject to a monthly fee of €70, is mainly
designed for low-volume participants that are interested in holding an account
directly with their central bank: either an RTGS account® or a home accounting
module account (provided the respective central bank opted for this module). While
the initial number of internet-based participants was relatively modest (68 at the end
of 2012), it increased significantly in 2013 (reaching 509 participants at the end of
2013) with the phasing out of the last proprietary home accounts still offering
payment settlement services. In December 2017 the overall number of internet-
based participants was 613, which represented a decrease of 3% compared with the
end of 2016. The largest share of internet-based patrticipants is recorded in
Germany, followed by France and Italy.

2 An RTGS account for an internet-based participant will also incur additional monthly fees for the

account itself and a flat rate fee of €0.80 per transaction.
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Chart 36
Internet-based participants
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Participation types?®

At the end of December 2017, 1,073% direct participants held an account on the
SSP of TARGET2 and were registered as such in the TARGET2 directory. Through
these direct participants, 684 indirect participants from the EEA were able to settle
their transactions in TARGET2, as well as 5,114 correspondents worldwide.

Table 2

Participation types
Direct participant 1,073
Indirect participant 684
Multi-addressee (Cl) 31
Multi-addressee (Branch of direct) 1,326
Addressable BIC (correspondent) 5,114
Addressable BIC (Branch of direct) 33,018
Addressable BIC (Branch of indirect) 1,664
Addressable BIC (Branch of correspondent) 8,647

Including the branches of direct and indirect participants, a total of 51,557 credit
institutions around the world (80% of which are located in the EEA) were accessible
via TARGET2 at the end of 2017. Compared with the number of reachable
institutions registered at the end of 20186, this figure represents a drop of around 5%,
driven mainly by the decrease in the number of addressable BIC holders associated
with branches of direct and indirect participants.

2 gee for description:

%0 This figure represents the number of direct participants with at least one account in TARGET2. Direct
participants may have more than one account, which is why the figure is lower than the number of
RTGS accounts as reported under Section 3.1.
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Participants and institutions addressable via TARGET2 are listed in the TARGET2
directory, which is available to all direct participants for information and routing
purposes. Besides the direct participants that hold an RTGS account for sending
payments to and receiving payments from all other direct participants, a number of
banks have opted for the opening of special-purpose RTGS accounts, which are not
reported as direct participants in the TARGET?2 directory. These special-purpose
accounts are used, for instance, for the settlement of a certain business, e.g.
securities settlement, Eurosystem open market operations, or to fulfil reserve
obligations in countries where reserves are computed on RTGS accounts. There
were 567 of these accounts, also called “unpublished BICs”, at the end of 2017 (587
in 2016).

Ancillary systems

At the end of 2017 a total of 79 ancillary systems were settling on the TARGET2
SSP, including 25 retail payment systems, 23 securities settlement systems and 23
clearing houses (including four CCPs). Despite the migration of many securities
settlement systems to T2S, these figures are in line with 2016, mainly due to the fact
that the systems which migrated to T2S left a portion of their activities still in
TARGET?2 (e.g. non-securities settlement related activity, such as processing of
corporate actions, issuance services, repo transactions or transactions specific to the
local market). Moreover, some additional systems connected to TARGET2 in order to
use the new ASI 6 real-time procedure as support for the settlement of instant
payments.

Table 3
ASI settlement model
ASI settlement model Usage1

Model 1 - Liquidity transfer 0
Model 2 — Real-time settlement 12
Model 3 - Bilateral settlement 1
Model 4 — Standard multilateral settlement 11
Model 5 — Simultaneous multilateral settlement 1
Model 6 — Dedicated liquidity 17

1) An ancillary system may make use of more than one ASI settlement model.

Out of the 79 ancillary systems settling on the SSP, 50 made use of the ASI, a
feature which was developed to facilitate and harmonise the cash settlement of
these systems in TARGET2 (the other ancillary systems use the Participant
Interface, which was mainly developed for the participants, i.e. financial institutions).
The number of times each of the six available ASI models was used at the end of the
year is shown in Table 3. As a result of the migration to T2S, model 1 (which
supports the integrated model) is no longer used at all.
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Box 5
TARGET2-T2S consolidation

On 6 December 2017 the Governing Council of the ECB approved a new project to consolidate,
enhance and optimise the market infrastructure services offered by the Eurosystem. The
TARGET2-T2S consolidation project will introduce a new RTGS system, offering enhanced services
to the market such as optimised liquidity management features. The project has entered the
implementation phase and is planned to be delivered to the market by the end of 2021.

A new RTGS system

TARGET?2 has been running smoothly for over a decade, ensuring safety and efficiency in the
European payments landscape. This landscape has significantly changed over this time, as a result
of technological developments, regulatory requirements and changing consumer demands.

The Eurosystem views the TARGET2-T2S consolidation project as an opportunity to enhance and
modernise the RTGS services it offers to the market. The project will adopt messaging standard
ISO 20022, in line with the Eurosystem’s strategy to use the same messaging standard across all
its services (T2S, TIPS and the new RTGS services). In the same vein, the new RTGS system will
support the multi-currency settlement of both large-value payments and ancillary system
transactions.

Central liquidity management

The Eurosystem will introduce a centralised tool to allow participants to steer, manage and monitor
central bank liquidity across all TARGET services. This tool will accommodate all transactions
between the participants, connected central banks and the Eurosystem and thus serve as a
centralised source of liquidity in central bank money.

The new tool will function on the basis of a main cash account that a participant can open with its
national central bank. This account will be linked to the participant's DCAs for the new RTGS
services, T2S and TIPS. The main cash account will also offer a dashboard, providing a centralised
overview of liquidity positions and advanced liquidity management tools to ensure high levels of
automation. Importantly, any liquidity held on DCAs will be considered for minimum reserve
purposes without having to transfer the liquidity back to the main cash account. In particular, the
central liquidity management function will enable users to:

e fulfil minimum reserves;

e access standing facilities;

° participate in monetary policy operations;
e fund cash withdrawals;

e access intraday credit;

° interact with central banks of issue.
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Shared services

Building on the synergies across its market infrastructure services, the Eurosystem plans to
introduce a number of shared services. A harmonised interface called the Eurosystem Single
Market Infrastructure Gateway will make it easier for participants to access and interact with the
Eurosystem’s services from a single entry point. It will support multi-vendor connectivity, allowing
participants to choose between different connectivity options and encouraging competition among
network service providers. Furthermore, common reference data will reduce the efforts of creating
and maintaining multiple copies of reference data and will centralise the management of user
access rights. A shared data warehouse will make it possible for participants to access historical
information on transactions settled in each service (CLM, T2S and the new RTGS services) with the
exception of TIPS. Last but not least, shared billing will also contribute to the optimisation of the
Eurosystem’s operational costs.

Market involvement in the consolidation project

All these enhancements have been discussed and detailed in collaboration with the market. A task
force on the future RTGS services — active between December 2016 and July 2017 — brought
together current TARGET2 users and central banks to help define and specify the user
requirements for the services that fall within the scope of the project.

The user requirements documents have also benefitted from more than 2,800 comments from over
50 institutions, submitted during a market consultation which ran from 10 May to 30 June 2017.

e  T2-T2S consolidation — User Requirements Document v.1.1.1 — central liquidity management
e  T2-T2S consolidation — User Requirements Document v.1.1.1 — future RTGS services
e  T2-T2S consolidation — User Requirements Document v.1.1.1 — shared services

e  T2-T2S consolidation — glossary
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As the project entered the implementation phase, the Market Infrastructure Board®" established a
TARGET Consolidation Contact Group, which informs and advises on planning, functional and
technical specifications, user testing, migration, and change management activities. The new
contact group consists of market representatives, central banks and the service providers of the
future services.

TARGET services —an umbrella brand name for more integrated market infrastructure

The ongoing consolidation of TARGET2 and T2S and the upcoming launch of the TIPS service
open a new chapter in the Eurosystem’s efforts to offer innovative, efficient and resilient services to
the European financial markets. The key components of the Eurosystem’s market infrastructure
services are incorporated in the RTGS services, T2S and TIPS (see Box 7), which will be closely
involved in the daily operations. For this reason, they have been grouped under an umbrella term
called “TARGET services”. The TARGET services logo was first presented to the public during the
Sibos 2017 conference in Toronto and has since been used in external communication material.

TARGET services logo

target

ervices

TARGET services will strengthen and solidify the concept of the TARGET family brand by making it
easier for stakeholders everywhere to associate TARGET?2 (in the future: RTGS services), T2S and
TIPS with the same provider. The logo will promote brand visibility and the project will benefit not
only existing and in-development services, but also upcoming projects. These future endeavours
will be better positioned on the European market stage, as they will be immediately associated with
the Eurosystem’s high standards. Lastly, it should be noted that each of the services brought
together under the TARGET umbrella will maintain a unique identity based on its individual
functionalities.

4 TARGET? financial performance

4.1 Cost recovery objectives

The objective initially set by the Governing Council of the ECB in 2007 was that

TARGET?2 should recover all of its costs (with the exception of the “public good

n32

factor"?) over the six-year amortisation period, i.e. between May 2008 and April

%L The Market Infrastructure Board (MIB) is a streamlined management body in charge of Eurosystem

initiatives in the field of market infrastructure.

32 For further considerations on the public good factor please see ECB Working Paper Series No 505,

506 and 507 published in July 2005. A special study group analysed various issues relevant for the
design of TARGET2. Following the completion of the group’s work, the ECB Working Paper Series
issued a selection of papers it published.
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2014. This covers the development costs, running costs, overhead costs and capital

costs.

The evolution of the cost recovery rate of TARGET?2 since the finalisation of its
migration phase in 2008 is shown in Chart 37 below.

Chart 37
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At the time of the development of TARGETZ2, a number of assumptions were
made regarding the volume of operations when considering the recovery of the
costs of TARGET?2. It was estimated that in the first year of TARGET2
operations (i.e. from May 2008 to April 2009), TARGET2 would have to settle a
total of 93.05 million transactions and that this figure would then have to
increase by an average of 6% per year. While the objective was met in the year
the system was launched, the overall economic slowdown and exceptional
market conditions in the years that followed made it impossible to meet the
target 6% increase. Since the launch of TARGETZ2, the system has even seen
an average annual decrease in billed traffic of 0.9%. This largely explains why
the cost recovery of TARGET?2, for its first few years of operation, was only
around 90%.

In July 2012, acknowledging this underperformance, the Eurosystem decided to
amend the single pricing scheme of TARGET2 as of January 2013. The
changes made to the pricing scheme increased the fixed users’ periodic fee,
while transaction fees remained unchanged. The new pricing scheme
represents an acceptable compromise, with a limited increase in the
participants’ fees and a reasonable extension of the system’s payback period.
In 2013 the amendment of the TARGET?2 pricing scheme helped to bring cost
recovery close to 100%.
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4.2

In 2014 the majority® of the investment costs was amortised, which
mechanically and substantially decreased the costs to be recovered. This
brought the cost recovery of TARGET2 to over 100%. These annual profits are
used to offset the losses accumulated over the first years of operation.

While TARGET2 has generated annual profits since 2014, the level of cost
recovery decreased in 2015 and 2016. The reasons behind this decrease are
twofold. First, the SEPA migration end date resulted in a one-off drop in the total
amount of customer payments settled in TARGETZ2. Second, T2S migration had
an effect on TARGET2 from both a cost and a revenue perspective. TARGET?2
underwent adaptations in preparation for the launch of T2S, the costs of which
began being recuperated from 2015 onwards. These adaptation costs will be
passed on to the participants making use of these services in the form of a
specific fee®. Furthermore, the successful migration of the respective CSDs to
T2S from June 2015 onwards decreased the total amount of ancillary system
transactions being settled in TARGET2.

Despite the successful completion of the last two migration waves to T2S during
2017, the total amount of billable transactions in TARGET2 increased by 1.8
million. In addition, the overall revenues generated by the new fees for T2S-
related services increased with the completion of the migration. Both of these
effects contributed to the increase of the annual cost recovery to 107.1% in
2017 compared with 103.8% in 2016.

Financial performance of TARGET2 in 2017

In 2017 the total annual costs to be recovered for the provision of the core services
of TARGET2 amounted to €41.7 million. On the revenue side, TARGET2 participants
were billed for 87.1 million transactions, which together with the fixed monthly fees
generated total revenues of €44.6 million. This resulted in a cost recovery rate of
107.1% and an annual profit of €3.0 million. At the end of 2017 the loss accumulated
since the launch of TARGET2 had therefore decreased by the same amount and
stood at €13.0 million.

33

34

This part corresponds to the initial development costs (i.e. release 1.0). Only the costs corresponding
to the development of annual releases that have not yet been fully amortised (i.e. release 2.0 and
beyond) are still to be recovered.

In 2015 a new monthly fee was introduced for the DCAs linked to the TARGET2 RTGS accounts and
for the use of the value-added services.
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Chart 38
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Analysis of the revenues collected in 2017

Based on 2017 figures, the following observations can be made.

94% of the direct participants in the SSP opted for the flat fee option (i.e. option
A), while 6% opted for the digressive fee option (i.e. option B).* This illustrates
that TARGET2 is capable of attracting both the major market players as well as
a large number of small and medium-sized institutions.

The participants opting for pricing option B generated, in total, around 88% of
the billed traffic.*® As a result of this concentration effect, 31% of all billed
transactions were priced at the lowest pricing band, i.e. €0.125. This
demonstrates that key participants, particularly multi-country banks, benefited
from the attractive degressive fee option offered by TARGET2 and from the
competitive group pricing offers.*’

Transactions exchanged between credit institutions generate around 89% of
TARGET?2 volumes, with the remaining 11% attributable to ancillary system
transactions.

73% of TARGET2 revenues were variable, i.e. came from transaction fees,
while fixed subscription fees accounted for 27%.

35

36

37

Option A (i.e. a monthly fee of €150 and a flat transaction fee of €0.80) is intended for small and
medium-sized institutions submitting fewer than 8,625 TARGET2 transactions per month. For
institutions making greater use of TARGETZ2, option B (i.e. a monthly fee of €1,875 and a digressive
transaction fee of between €0.60 and €0.125) is proposed.

These are accounted for by core pricing participants, central banks using the ASI for "other purposes",
ancillary systems and liquidity pooling.

Some specific features of TARGET?2 (e.qg. liquidity pooling or multi-addressee access) offer the
possibility of applying the degressive transaction fee to all payments initiated from accounts belonging
to the same group.
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5 TARGET?2 risk management and oversight activities

5.1 TARGET2 risk management

Managing information security risks is a key element of the governance structure of
TARGET?2. In order to meet this responsibility, the Eurosystem has established a
comprehensive risk management framework comprising, among other things, a fact-
finding analytical part, as well as dynamic elements, to ensure that information
security risks are identified in a timely manner, continuously monitored and
maintained throughout the lifecycle of TARGET?2.

In particular, TARGETZ2's risk management processes aim to: (i) monitor
developments to ensure that progress on the implementation of security controls in
response to issues resulting from risk assessments is satisfactory; (i) enable those
involved to learn from operational experience and thereby ensure that appropriate
measures are taken to prevent an incident from reoccurring; and (iii) proactively
identify new threats and vulnerabilities that could occasionally emerge from the
changing environment in which the TARGET?2 system operates and, if needed,
initiate deliberations regarding the implementation of additional security controls in
order to prevent these threats from materialising.

Box 6
Cyber and end-point security

Information security and cyber security are very closely related. That is why a comprehensive risk
management framework focusing on information security risks has been effectively applied to
TARGET?2 since it commenced live operations in 2007 (see Section 5.1). This framework aims to
address not only traditional threats, but also cyber threats, which are already covered to a very
large extent.

Nevertheless, the Eurosystem, as the operator of TARGET2, acknowledges that the face of cyber
security risks has changed dramatically in recent years. This is mainly due to attacks being more
sophisticated, attackers being better educated and the technology used to launch an attack
becoming more powerful, with the costs for this infrastructure falling. The Eurosystem takes these
developments very seriously and has embarked on a number of activities to effectively address
these changes to the threat landscape. These activities are outlined in this box.

With the objective of enhancing the cyber resilience of financial market infrastructures and their
critical service providers in general, the Eurosystem set up the Euro Cyber Resilience Board for
Financial Infrastructures (ECRB) at the beginning of 2018. At the core of the ECRB'’s activities is the
aim to foster collaboration and joint initiatives between market participants and other public
authorities in the field of cyber risk.

Given that TARGET2 is a systemically important payment system, and in line with the CPMI/IOSCO
Guidance on Cyber Resilience for Financial Market Infrastructures (published in June 2016), the
Eurosystem launched a number of initiatives to further strengthen the cyber resilience of its financial
market infrastructures. Specifically, in June 2017, the Market Infrastructure Board approved the

TARGET Annual Report 2017 52



Eurosystem Market Infrastructure Cyber Resilience Action Plan comprising nine different work
streams, including measures to maximise the effectiveness of security training, enhance the scope
of the security services and intensify security testing.

In addition to the initiatives mentioned in the previous paragraph, the Eurosystem has taken
measures which aim to safeguard the platform by focusing on end-point security. More specifically,
the Eurosystem recently enhanced the existing self-certification arrangement for TARGET2
participants and will make use of the information that can be obtained by the TARGET2 operator
from the SWIFT Customer Security Programme (CSP).

Enhancing the self-certification arrangement for TARGET2 participants

To ensure the security and operational reliability of TARGET2 participants, a self-certification
arrangement was set up by the Eurosystem in 2007. The existing TARGET2 self-certification
measures were further revised in 2017 to respond to the challenges imposed by the changing threat
landscape in general, recent cyber events in particular and new oversight requirements. Here, two
additional measures were taken:

e the scope was extended. In the past, only TARGET2 participants classified as critical in
accordance with the rules set out in the Information Guide for TARGET2 Users were obliged to
return a signed copy of the self-certification statement to the relevant central bank. Now, all
TARGET?2 participants will be required to do this. It is worth noting that, for those TARGET2
participants not classified as critical, a reduced number of security requirements primarily
focusing on the preservation of data integrity will apply;

e the signing policy was amended. In the future, critical TARGET2 participants will be required to
present a self-certification statement signed by an auditor in addition to the signatures from
senior executives from the business and IT sides. For participants not classified as critical,
signatures from senior executives from the business and IT sides will suffice.

The new measures will be fully implemented by 2019.

TARGET2 and the SWIFT CSP

The SWIFT CSP has been introduced by SWIFT to support all SWIFT users in the fight against
cyber fraud and to reinforce the security of the global financial community. The programme
comprises the SWIFT Customer Security Framework, which establishes a security baseline for the
entire SWIFT community. This must be implemented by all users on their local SWIFT infrastructure
by the end of 2018.

The Eurosystem will make use of the information that can be obtained from the self-attestation
process that forms part of the SWIFT CSP. Central banks will request access to the self-attestation
of TARGET2 participants with whom they have a business relationship and consider their level of
compliance. This process was initiated at the beginning of 2018 and is set to be developed further.
For example, by the end of 2019, all TARGET2 participants are expected to be fully compliant with
the first version of mandatory SWIFT CSP controls, which were published in 2017.
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5.2

Oversight activities

Oversight activities for TARGET2 are conducted on the basis of the legal framework
defined in the SIPS Regulation, which entered into force in August 2014. The
Governing Council designated the ECB as the competent authority for the oversight
of TARGETZ2, and all central banks connected to TARGET? are invited to participate
in the oversight activities.

During 2017, the ECB oversight function followed up with the operator on the
infringements and recommendations identified during the comprehensive
assessment of TARGET2 (based on the SIPS Regulation), which was finalised in
2016. Most of the shortcomings have already been addressed by the TARGET2
operator, with the few remaining shortcomings expected to be remediated soon. The
oversight function will therefore continue to monitor their remediation during 2018.

Regarding regular activities, in 2017 the oversight function engaged in active
dialogue with the TARGET?2 operator, collected and analysed information provided
by the operator and examined system changes and incidents. Regarding system
changes, the changes made to the annual TARGET? release (i.e. release 11.0), the
main purpose of which was to address the requirements of ACHs offering instant
payment solutions, were classified as minor from an oversight perspective and thus
did not require an oversight assessment. There were no major incidents in TARGET2
during 2017.

The ECB oversight function also addressed the cyber resilience of TARGET2
together with the operator, in line with the Eurosystem's cyber resilience strategy for
financial market infrastructures, which is intended to support the implementation of
the CPMI-IOSCO Guidance on cyber resilience for financial market infrastructures.
The oversight function is therefore working with the operator to support the effective
cyber resilience of the system, using a range of tools developed as part of the
Eurosystem’s cyber resilience strategy.

In 2017, the ECB oversight function closely monitored the development of the
projects arising from the Eurosystem’s Vision 2020, especially with regard to the
upcoming TIPS service, which will go live in November 2018, and the consolidation
of TARGET2 and T2S. The oversight function will continue to monitor the
developments and will conduct a pre-assessment of the TIPS service during 2018.

System evolution

Release 11.0 — ASI 6 real-time

The yearly release in 2017 (release 11.0) was implemented on 13 November, one
week before the SWIFT Standards Release. It introduced a new settlement
procedure called ASI 6 real-time, which supports ACHSs in processing instant
payments. With this new procedure, ACH participants are in a position to flexibly

TARGET Annual Report 2017 54



manage their pre-funded positions during the daytime and night-time settlement
phases. The ASI 6 real-time procedure also provides cross-system settlement
capabilities to support interoperability among ACHs.>®

In addition, TARGET2 was adapted in order to support compatibility with the SWIFT
global payments innovation (gpi) initiative. It is now possible to view the additional
information transported in the gpi messages on the TARGET2 ICM screen. For more
information on gpi, please refer to SWIFT gpi.

Release 12.0 —- TARGET?2 adaptation to TIPS

To further support the emergence of a pan-European solution for instant payments,
the Eurosystem endorsed the implementation of a solution that provides a new
service for settling instant payments denominated in euro on an individual basis, in
central bank money and around the clock. This service is called TIPS, and will be
launched in November 2018.

Before TIPS goes live, TARGET2 will need to be adapted to ensure the smooth
processing of liquidity transfers between participants’ payment module accounts and
TIPS accounts and to properly take into account the remuneration rules applicable to
funds staying overnight in TIPS (further information on TARGET2 upgrades for TIPS
can be found in Box 7). The adaptations will be delivered as part of TARGET2
release 12.0.

In addition, TARGET2 release 12.0 will include also (i) further upgrades needed for
supporting the compatibility with the SWIFT gpi, (ii) adaptations to respond to the
change to the 1SO 9362 standard related to BICs and (iii) an upgrade of the ISO
20022 message version.

Release 13.0 — ASI 6 Real-Time enhancements

The Eurosystem is currently investigating whether to consider further enhancements
to the ASI 6 real-time procedure in order to better align the settlement model with the
TARGET2/TIPS interface currently under development. A dedicated workshop was
organised with the ACHs using or planning to make use of ASI 6 real-time in order to
collect ideas regarding possible enhancements. If endorsed by the Eurosystem,
these enhancements will be implemented as part of TARGET2 release 13.0, which is
scheduled to be deployed in November 2019.

Additionally, release 13.0 could include potential changes needed to adapt to the
SWIFT service (e.g. adaptations to SWIFT Standards Release 2019 and migration
from SWIFT Browse to SWIFT WebAccess).

% Detailed information on TARGET2 changes for ASI 6 real-time can be found on the ECB website.
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Box 7
TARGET?2 adaptations to TIPS

In June 2017 the Governing Council of the ECB decided to develop a new service for the settlement
of instant payments, called TIPS. TIPS is a harmonised and standardised pan-European service
with common functionality across different countries and jurisdictions. It will be used to settle
payments instantly in central bank money, with a high capacity and around-the-clock availability.
The primary aim of TIPS is to offer instant settlement services in euro to its participants, extending
the services offered by TARGET2. TIPS is also designed to be currency-agnostic, providing
settlement in non-euro central bank money if requested by being able to connect to any European
RTGS system.*

The functions of TARGET2 will be adapted to ensure its smooth interaction with TIPS, similarly to
the adaptations required before T2S went live. These adaptations will be deployed as part of
TARGET? release 12.0, which is scheduled to go live on 19 November 2018, just before the launch
of TIPS on 30 November 2018.

These adaptations are as follows:

(i) liquidity push-and-pull mechanisms will be implemented to enable smooth liquidity transfers
between TARGET?2 and TIPS. The functionalities developed for T2S as part of release 7.0 will be
reused for TIPS as far as possible, thus limiting costs, adaptation requirements and testing efforts
on the part of central banks and participants;

(i) the Reserve Management (RM) and Standing Facilities (SF) modules* of the SSP will be
adapted to account for the fact that the overnight balances kept on TIPS accounts will be taken into
account in the participants’ minimum reserves, reducing the need for automatic marginal lending at
times when the participant’s credit line in TARGET?2 is not fully reimbursed at the end of the
business day;

(iii) liquidity management features will be introduced for TIPS, similarly to the value-added services
offered for T2S. These features will allow TARGET2 participants to use their ICM screens to monitor
their liquidity positions in real time, which will include the balance on their TIPS account(s);

(iv) the TARGET2 billing module will be adapted to accommodate the fact that the use of TIPS-
billable items will be charged in the monthly TARGET2 invoice sent to participants.

39 For more information on TIPS, please consult the ECB website.

40" RM and SF are optional modules of the SSP, which are only used by a subset of TARGET2 central

banks.
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Conventions used in the tables

“-" data do not exist/data are not applicable

“.” data are not yet available

Additional data

Table

Distribution of payment flows in TARGET2

2017 2016
Value Value
(EUR billion) Volume % (EUR billion) Volume %
AT 4,775 1% 1,561,683 2% 5,320 1% 1,423,378 2%
BE 19,732 5% 2,279,908 3% 19,329 4% 2,297,752 3%
BG 351 0% 250,460 0% 345 0% 231,260 0%
cYy 71 0% 184,999 0% 58 0% 162,440 0%
DE 160,959  37% 43,998,037  49% 153,858  35% 43,667,639  50%
DK 4,245 1% 162,691 0% 4,731 1% 155,048 0%
EE 118 0% 1,086,397 1% 96 0% 912,534 1%
ES 26,998 6% 10,099,446  11% 46,606  10% 9,945,788  11%
EU 13,409 3% 179,520 0% 12,283 3% 179,381 0%
Fl 12,710 3% 419,552 0% 11,080 2% 412,661 0%
FR 66,856 15% 8,171,919 9% 71,584 16% 7,942,137 9%
GR 1,437 0% 688,748 1% 2,991 1% 716,446 1%
HR 81 0% 86,306 0% 66 0% 58,451 0%
IE 3,271 1% 841,269 1% 3,351 1% 859,732 1%
IT 17,725 4% 8,552,678 10% 18,399 4% 8,079,418 9%
LT 150 0% 67,133 0% 120 0% 59,741 0%
LU 27,653 6% 1,477,642 2% 22,383 5% 1,510,353 2%
Lv 239 0% 479,307 1% 235 0% 429,209 0%
MT 844 0% 115,016 0% 380 0% 92,396 0%
NL 68,435  16% 5,592,224 6% 69,823  16% 5,599,158 6%
PL 593 0% 883,235 1% 486 0% 821,931 1%
PT 1,264 0% 1,051,957 1% 1,388 0% 1,025,079 1%
RO 83 0% 146,686 0% 75 0% 381,626 0%
S| 286 0% 679,944 1% 353 0% 682,004 1%
SK 496 0% 220,187 0% 540 0% 250,444 0%
Total 432,781  100% 89,276,944 100% 445,879 100% 87,896,006 100%
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