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These efforts have been further bolstered by collaborative 

efforts led by industry associations, bank consortia, vendors, 

and service providers. These readiness initiatives are not 

without challenges as roadblocks such as pending regulatory 

harmonization and repapering of large volumes of collateral 

agreements continue to impede the path to readiness and 

compliance. However, the industry retains its optimism that 

remaining challenges will be resolved prior to deadlines. 

The single-minded pursuit of regulatory compliance has also 

forced many market participants to achieve a tactical ‘get 

there first, think later’ approach. While understandable, 

focusing exclusively on short-term objectives can result in acute 

misalignment with strategic organizational mandates that seek 

to reduce costs, improve Returns On Equity (ROE), and unlock 

funding opportunities for high quality collateral. This lack of 

alignment is likely to be magnified by cost pressures that are 

expected to be applied upon current operating models. 

As per the analysis conducted for the development of this paper, 

each sell-side market participant is expected to annually fund 

more than USD 570 million to post as Initial Margin (IM) against 

bilateral OTC derivatives exposure. Exchange of IM prior to the 

implementation of margin requirements remained infrequent 

as it was at the discretion of trading counterparties. As a result, 

this amount reveals the additional burden that is expected to be 

imposed upon market participants. 

Furthermore, by 2020, the average annual collateral 

management operations (e.g. headcount) and infrastructure 

spend (e.g. technology, vendor/service provider integration.) 

for each sell-side participant is expected to increase by 260% 

to USD 26.6 million1. As such, it is clear that this setup is likely 

to be unsustainable in the medium to longer term.

This paper presents Collateral Management 2.0 solutions 

that can enable market participants to incrementally build 

upon regulatory compliance efforts while at the same time 

developing a futuristic infrastructure that can optimize funding 

and allocation, efficiently manage risks, and reduce costs 

through the use of an integrated operating model. 

After many years spent managing regulatory initiatives and 

figuring out ‘what to do’, it is logical to assume that market 

participants will train their focus on efficiencies and answering 

the question ‘how to do it better?’ Assuming a level playing 

field for all market participants, it is safe to envision that 

firms that enable operational efficiencies can competitively 

differentiate themselves. Collateral Management 2.0 could  

be a valuable tool that can help market participants achieve 

this objective.

1. Executive Summary

As year one of the new normal, 2016 has been the year of preparation, collaboration, 

and perspiration for market participants impacted by bilateral OTC derivatives margin 

regulations. With the initiation of margin rule implementation, market participants are well 

underway in their efforts to achieve compliance and ensure continued access  

to bilateral OTC derivatives markets. 

  
1 Operations and infrastructure cost considerations were developed through a process of interviews and discussions with large and mid-size sell-side market 

participants (dealer banks) operating in North America and Europe.

"By 2020, the average annual 
collateral management operations 
and infrastructure spend for each 
sell-side participant is expected 
to increase by 260% to USD 26.6 
million. As such, it is clear that this a 
setup is likely to be unsustainable in 
the medium to longer term."
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2. Looking Back to Move Forward 

Turning back the clock to 2008, the top internet search results for the phrase 
‘Collateral Management’ return middle-office and back-office job vacancies. 
A round trip back to the present day reveals an industry quest to grasp the future 
through papers, seminars, and industry forums. While this move from the physical 
to the philosophical could be simply explained through one word, regulation,  
a closer inspection is warranted to establish the complex forces that shaped and 
continue to impact the collateral management function.

2.1. Collateral Management  
until the Global Financial Crisis 

Financial markets until the year 2008 enabled simple trading 

of complex products. Regulations were limited, capitalization 

requirements seemingly reasonable, and seamless trading of 

bespoke products whetted the appetite for product innovation. 

Operations, often silo-based and supporting specific products, 

were built reactively. This mattered little, as market participants 

aggressively pursued revenue and alpha. These pursuits were 

greatly assisted by the supply of liquidity across asset classes 

and access to stable sources of overnight and term funding. 

Even when trades were collateralized to mitigate risks, liquidity 

and funding remained the primary focus of market participants. 

As a result, the practice of collateral management remained a 

largely back-office/middle-office function. 

Collateralization, when required, typically supported 

transactions in the wholesale financial markets. In the absence 

of standardization or a regulatory mandate, the practice of 

collateral management was influenced by industry practitioners 

and trade associations. Service providers and industry 

infrastructure played a supporting role in the form  

of enabling trade confirmation, providing trade liquidity,  

and ensuring safe custody of assets.

What a world without the financial crisis would have looked 

like is anybody’s guess. However, it is likely that capital 

markets would have evolved with changing times. This natural 

progression was expedited and recalibrated by the painful 

lessons of the crisis.

2.2. Post-Crisis Collateral  
Management

While deficiencies in the management of collateral did not 

trigger the global financial crisis, it certainly hastened the 

contagion and systemic upheaval experienced during the 2008 

crisis. Market interconnectedness was exposed, funding sources 

diminished, and liquidity deteriorated, thereby exacerbating the 

financial crisis.

These seismic events triggered a chain of regulatory and market 

reverberations that have permanently reshaped capital markets. 

Global financial regulators sharpened their focus on managing 

systemic risks by installing fail-safe mechanisms to make 

markets resilient, self-funded, and transparent. The Dodd-Frank 

Act (DFA), Basel III framework, triparty repo market reforms, 

MiFID II, European Markets Infrastructure Regulation (EMIR), 

and BCBS-IOSCO bilateral margin requirements framework are 

examples of global regulatory initiatives that are intended to 

bolster the resilience of the financial markets. 

"What a world without the financial 
crisis would have looked like is 
anybody’s guess. However, it is likely 
that capital markets would have 
evolved with changing times.This 
natural progression was expedited 
and recalibrated by the painful 
lessons of the crisis."

Collateral Management 2.0: Preparing for OTC Derivatives Margin Regulation and Beyond

4



These regulatory initiatives have forced a secular shift in 

traditional business models of participants across OTC 

derivatives and Securities Finance (Securities Lending and 

Repurchase Agreement) markets. Regulatory mandates to 

hold capital as buffers and preferential treatment of long-

term funding has greatly limited funding sources and drained 

liquidity. A focus on reducing Risk Weighted Assets (RWA)2  

has shrunk balance sheets and impacted trading revenue 

while regulatory mandates to frequently margin exposure  

and segregate counterparty collateral have diminished 

collateral velocity. 

As a consequence, market participants have been forced to 

apply greater focus to the management of collateral. The 

practice of collateral management has evolved from being 

primarily an operational process of managing assets for 

margin and risk mitigation purposes to a function responsible 

for managing assets from a collateral value, regulatory capital, 

and balance sheet perspective. 

Market participants are evaluating collateral management 

solutions that can support efficient management of collateral 

and liquidity across geographies, depots, and asset classes 

including securities lending, repurchase agreements, and 

cleared and bilateral OTC derivatives. While each of these 

areas requires a detailed examination, this paper takes a closer 

look at the bilateral OTC derivatives space.

  
2 The U.S. Basel III final rule contains two types of capital ratio requirements: the risk-based capital ratio and the leverage capital ratio. A bank's risk-based 

capital ratio is the ratio of its regulatory capital to risk-weighted assets (RWAs) (i.e. Risk-Based Capital Ratio = Regulatory Capital/Risk-Weighted Assets). 
The standardized approach to calculating RWAs involves multiplying the amount of an asset or exposure by the standardized risk weight (%) associated 
with that type of asset or exposure. The standardized risk weights are prescribed in the bank capital rules and reflect regulatory judgment regarding the 
riskiness of a type of asset or exposure.

Exhibit 1: Evolution of Collateral Management

1985
Swaps code developed to 
document mechanics of 
dealing with cash flows 
and termination events

1998
Collapse of Long-Term  

Capital Management (LTCM) 
results in efforts to reduce  

leverage and improve 
counterparty risk management 

efforts

2007-2008
U.S. subprime mortgage crisis 

triggers Great Recession; 
major global banks collapse  

2013
Initiation of mandatory 

clearing of swaps; reporting 
of OTC derivatives (Trade 

Reporting) begins; Phase-
in of Basel III capital 

requirements 

1987
Development of ISDA 

Master Agreement 
focusing on multi-current 

interest rates and currency 
swaps 

1994
Development of ISDA Credit 
Secure Annex (CSA) for 
collateral documentation

2002
Continuous Linked 
Settlement (CLS) launched 
to eliminate Herstatt risk 
through settlement of FX 
on a Payment vs. Payment 
(PvP) basis

2009
G-20 summit in Pittsburgh 
formulates the objective to 
centrally clear standardized 
OTC derivatives; separately, 
Basel 2.5 introduced to revise 
Basel II and improve Market 
risk practices

2016
Phase-in of bilateral OTC 
derivatives margin regulation 

Summary:
• The availability of abundant liquidity and presence of multiple funding sources enabled pre-crisis (2008) financial  

markets to focus on maximizing short-term profitability; collateralization of transactions was optional and the practice  

of collateral management was deployed to perform basic risk management functions such as margining of exposures.

• A slew of global financial regulations including the Dodd-Frank Act, EMIR, Basel III, MiFID II were drafted to prevent a 

repeat of the events of 2008; these regulations focused on fostering transparency and minimizing systemic risks through 

reduction in Risk Weight Assets (RWAs) held on balance sheets, preferential treatment of long term sources of funding, 

demands to hold adequate capital buffers, and mandates requiring frequent margining of exposures and segregation of 

collateral.

• Post-crisis financial regulations have resulted in a reduction in funding sources, drain in liquidity, and dampening of 

collateral velocity. In response, the practice of collateral management has evolved to support the management of an 

organization’s assets from a collateral value and quality, regulatory capital, and balance sheet perspective.
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3. Navigating the  
Regulatory Labyrinth 

The long awaited implementation 
of global bilateral OTC derivatives 
margin regulations is finally here.  
A vast majority of impacted market 
participants are taking rapid strides, 
however, several challenges persist 
on the road to regulatory compliance. 
Besides resolving current roadblocks, 
the costly nature of regulatory 
compliance efforts also requires 
market participants to ensure that 
tactical efforts are congruent to their 
organization’s long-term objectives.

3.1. Impact of Bilateral  
OTC Derivatives Margin  
Regulations

Global bilateral OTC derivatives margin regulations impact 

every facet of the collateral management lifecycle from 

agreements management, trade execution, and exposure 

calculation to dispute management, collateral posting/

movement, and asset segregation. Further, a lack of global 

regulatory harmonization exacerbates complexity as cross-

border trading activity has to be closely analyzed to ensure 

compliance. Finally, these regulations also require market 

participants to re-design risk management, legal, and 

reporting processes, implement new operating models/

systems, and train staff to navigate the altered post-

compliance landscape. Exhibit 2 presents a summary of the 

changes required to comply with margin regulations.

"Market participants of varying 
stripes are rapidly advancing their 
efforts to achieve timely compliance 
with global bilateral OTC derivatives 
margin regulations... However, 
there have also been significant 
challenges that have impeded 
regulatory compliance efforts."
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Collateral Management Lifecycle: Summary of Changes

Counterparty Setup
and Client Onboarding

• Identify in-scope entities, products, counterparties requiring Initial Margin (IM) and Variation 
Margin (VM) exchange

• Inventory existing agreements and develop agreement strategy to negotiate regulatory 
compliant CSAs (amend, replicate and amend, use ISDA protocol)

Portfolio Analysis • Identify in-scope trades for IM and VM exposure computation

Trade Execution • Enhance trade capture systems and downstream publication of additional data fields for  
in-scope trades

Model Validation and 
Governance

• Establish exposure calculation methodology (schedule based, internal model, ISDA (Standard 
Initial Margin Model [SIMM])

• Establish model governance committees, appoint model owners, and created requisite 
infrastructure to support model validation efforts

Trade Level Sensitivity 
Calculation

• Develop capabilities to compute risk sensitivity at trade level (for model/ISDA SIMM based IM 
calculation)

Trade Allocation • Route trading/collateral calculations to risk applications (for pricing, RWA computation, etc.)
• Allocate trades to appropriate agreements and netting sets

Portfolio and Risk 
Sensitivity Reconciliation

• Reconcile trade portfolios and risk sensitivities for the purposes of VM and IM exposure 
calculation and dispute resolution

Portfolio Compression • Reduce notional outstanding by eliminating matched trades through whole or partial 
termination of derivatives positions

IM Exposure Calculation • If selected, ensure that IM model complies with regulatory requirement (model should be 
based on one-tailed 99 percent confidence interval over a Margin Period of Risk (MPOR)  
of 10 days)

• Calculate IM exposure for both self and counterparty (to anticipate income margin calls)

VM Exposure Calculation • Perform Mark-To-Market (MTM) computation

Collateral Eligibility • Apply collateral eligibility criteria based on applicable regulatory jurisdiction, calculate 
haircuts for collateral assets

Collateral Optimization • Manage collateral inventory/long box, pre and post trade analytics

Electronic Margin Call 
Issuance

• Implement logic to apply the Minimum Transfer Amount (MTA) of USD 500,000 across IM  
and VM calls

• Issue detailed margin notices/margin calls electronically (not through email) to counterparties

Collateral Movement / 
Settlement

• Settle margin calls on a T+1 basis (applicable as per the relevant regulatory jurisdiction); 
evaluate options to satisfy T+1 settlement requirements either through global or regional 
processing models

Dispute Management • Implement operating models that support swift resolution of both IM and VM disputes
• Conduct skill assessment and deploy staff with skills to review and resolve IM sensitivity 

disputes
• Resolve IM and VM disputes, apply appropriate mechanisms for addressing disputes
 instances that breach permissible thresholds (e.g. MPOR increase)

Segregation • Review offerings and overall procedures of potential segregation providers
• Segregate counterparty posted margin in a permissible remote segregation arrangements; 

sign Account Control Agreements (ACAs) with triparty/third-party providers

Regulatory Submission 
and Reporting

• Develop approach for managing annual regulatory submissions for model governance 
• Report exposure, positions, etc. to senior management, establish escalation procedures 

(internally and between counterparties)

Exhibit 2: Evolution of Collateral Management
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3.2. Industry Challenges

Market participants of varying stripes are rapidly advancing their efforts to achieve timely compliance with global bilateral 

OTC derivatives margin regulations. These initiatives have been further bolstered by the rule interpretation and standards 

development efforts led by industry groups/associations, emergence of collaborative industry solutions, and new services 

developed by service providers/outsourcers and technology vendors. However, there have also been significant challenges  

that have impeded regulatory compliance efforts. These include the following:

1. Regulatory Clarity and Certainty

Phase-in Date: The decision of regulators from Canada, 

Japan, and the U.S (CFTC and U.S. Prudential Regulators3) to 

proceed with the 2016 implementation timeline for bilateral 

OTC margin regulation has led to the misalignment of global 

phase-in dates4 and resulted in significant business and 

operational uncertainty for participants trading with cross-

border counterparties.

Regulatory Equivalence/Substitute Compliance: Despite 

coordination between local regulators, there are several 

instances where jurisdiction specific regulatory approaches, 

though similar in intent, appear to diverge in content (e.g. 

calculation of average annual notional amount, regulatory 

approval of models, collateral haircut calculation [schedule 

vs. model based]). Also, market participants with transactions 

regulated by more than one regulator are concerned about 

identifying the best way to reconcile the disparate equivalence 

and substitute compliance approaches. 

IM Model Approval: Satisfying the regulatory requirements 

and achieving IM model approval prior to rule phase-in date 

remains a critical concern for impacted market participants.

2. Industry Coordination

Agreement Negotiation: Participants covered under the 

1 September, 2016 and 1 March, 2017 phase-in deadlines 

need to bilaterally negotiate regulatory compliant agreements 

with all other covered counterparties. Even with the presence 

of supporting industry infrastructure (e.g. ISDA Amend 2.0), 

these negotiations are not always seamless as smaller trading 

counterparties may lack the capacity or experience to conclude 

such negotiations in time. 

Counterparty Testing: Market participants that do  

not plan to leverage a common industry platform for IM 

calculation will be required to schedule and coordinate testing 

with each trading counterparty to ensure the accuracy of their 

IM calculation mechanism. These efforts are likely to be time 

consuming as one-on-one testing of systems and processes 

may be required with multiple counterparties. 

3. Internal Changes/Realignment

Operationalizing regulatory requirements: While the 

intent of the global bilateral OTC derivatives margin regulation 

remains clear, the implementation of several specific rule 

requirements pose significant operational challenges for 

several industry participants. As an example, the requirement 

to settle margin calls on a T+1 basis (against general market 

practice to settle calls on T+2) requires market participants 

to expedite the process of margin calls issuance, agreement, 

collateral allocation, and call settlement. This process is further 

complicated for cross-border deals between counterparties 

that share limited hours of overlapping operations (e.g. deals 

between U.S. and Japan based counterparties). Consistent 

  
3 The Prudential Regulators include the Federal Deposit Insurance Corporation, the Office of the Comptroller of the Currency, the Board of Governors of 

the Federal Reserve System, the Farm Credit Administration and the Federal Housing Finance Agency.
4 The European Commission and regulators in Australia, Hong Kong, and Singapore delayed the Sep 1, 2016 implementation date for national/regional 

implementation of bilateral OTC derivatives regulations. 

"With the cost of non-compliance 
prohibitive, it is to be expected that 
participants planning to remain in 
the bilateral OTC derivatives markets 
would leverage both traditional 
and creative methods to meet the 
minimum regulatory requirements."
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implementation and tracking of MTA is another such 

operational challenge as market participants are still 

analyzing the optimal process to apply and track MTA  

(across IM and VM) for separately managed buy-side/asset 

manager accounts. 

Internal Development: Even when using collaborative 

industry solutions, market participants need to ensure that 

their internal plumbing can seamlessly connect with industry 

solutions and service providers (e.g. establishing connectivity 

with custodian holding margin in segregated accounts, 

establishing cut-off times for custodian instructions). Several 

market participants are grappling with internal changes 

(e.g. implementing trade to agreement allocation logic) and 

thereby are unable to conduct end-to-end testing across the 

entire bilateral OTC derivatives lifecycle.

Target Operating Model Development: For several market 

participants, tactical efforts to achieve regulatory compliance 

have supplanted initiatives to develop integrated operating 

models that span the Front Office, Risk, Operations, and 

Technology departments and support multiple asset classes 

(bilateral OTC derivatives, cleared derivatives, futures, 

etc.). This short-term focus is resulting in funding/liquidity 

inefficiency and cost drain for market participants as 

duplicate processes and systems are being deployed and 

tested sometimes within the same regulatory jurisdiction.

With the cost of non-compliance prohibitive, it is to be 

expected that participants planning to remain in the bilateral 

OTC derivatives markets would leverage both traditional 

and creative methods to meet the minimum regulatory 

requirements. However, the implementation of bilateral 

OTC derivatives margining also presents an unprecedented 

opportunity to leapfrog towards Collateral Management 

2.0 that can provide competitive differentiation built upon 

business and operational efficiencies. 

Summary:
• Regulatory compliance efforts for global bilateral OTC 

derivatives margin regulations require enterprise-wide 

changes to the collateral management lifecycle from 

counterparty/client onboarding, trade allocation, 

and exposure calculation to dispute management, 

settlement, and reporting.

• Impacted market participants are using a combination 

of internal tools and industry/vendor solutions 

to achieve regulatory readiness, however, several 

challenges continue to persist. These challenges 

include: lack of harmonization across global 

regulators, timely negotiation of a large volume of 

trading agreements, and cohesive development of 

new operating models. 

• Complying with regulatory mandates requires 

expansive changes and significant overlays. Market 

participants should seize the opportunity to align 

tactical objectives with strategic goals by leveraging 

current regulatory compliance efforts to build next 

generation collateral management capabilities that 

can enable business and operational efficiencies.

"With the cost of non-compliance prohibitive, it is to be expected that 
participants planning to remain in the bilateral OTC derivatives markets 
would leverage both traditional and creative methods to meet the 
minimum regulatory requirements."
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4. Ascending 2.0

Collateral Management 2.0 can enable market participants to operate efficiently in 
a post-compliance landscape with diverse counterparties, localized funding pools, 
and diminished liquidity. An optimal state of existence, Collateral Management 
2.0 can be achieved through a combination of internal and mutualized industry 
solutions that can support long-term efficiencies while allowing the retention of  
an organization’s intellectual property and competitive differentiators.

4.1 What is Collateral  
Management 2.0?

A vision for Collateral Management 2.0 does not attempt 

to foretell the events of tomorrow; rather it is an attempt to 

present the foundational concepts that are likely to prevail and 

influence the infrastructure and tools with which the world of 

tomorrow must be made. This paper identifies three distinct 

features of next generation collateral management.

1. Optimized Economic Allocation

a. Centralized funding and mobilization across desks, silos, and 

geographies; enhanced liquidity through internalization and 

use of non-cash collateral 

b. Optimized management of collateral costs, liquidity 

requirements, regulatory capital, and balance sheet 

mandates

c. Dynamic transaction pricing for clients supported by an 

understanding of RWA impact of exposures

d. Incentivized trading desks through implementation of 

Collateral Transfer Pricing (CTP)

2. Enterprise-wide Risk Management

a. Sophisticated counterparty credit risk management through 

optimized capital/margin requirements that support risk 

management mandates and enable margin efficiencies 

through netting of collateral payments and cross-product 

margining (where possible)

b. Dynamic risk management through near-real time 

calculation and reporting of counterparty, credit, liquidity, 

concentration, Credit Valuation Adjustment (CVA), and 

settlement risk

c. Robust handling of stress events/market crisis through 

established, well documented policies and procedures 

d. Refined risk and collateral strategies through an advanced 

understanding of client profiles

3. Integrated Operating Model 

a. Integrated, collaborative operating model (across desks/

product silos) to unlock latent liquidity through a shared 

collateral inventory

b. Reduced, floating expenses on infrastructure (e.g. FTE, 

processes, and technology); increased efficiencies to offset 

lower revenue and regulatory capital mandates

c. Robust, scalable infrastructure to support trading of new 

products, diverse counterparties, and multiple trading and 

execution channels

d. Seamless client servicing (internal and external) through an 

integrated service delivery model encompassing sales, legal, 

front office, treasury, and collateral management

"A vision for Collateral Management 2.0 

does not attempt to foretell the events 

of tomorrow; rather it is an attempt to 

present the foundational concepts that 

are likely to prevail and influence the 

infrastructure and tools with which the 

world of tomorrow must be made."
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Feature(s) Influenced

Building Blocks of Collateral 2.0 Economic Allocation Risk Management Operating Model

1. Trading agreement standardization and 
digitization

2. Centralized reference data management

3. Pre-trade optimization

4. Portfolio reconciliation

5. Automated margin call calculation, 
distribution, and electronic call messaging

6. Margin and collateral dispute management

7. Collateral optimization and mobilization

8. Settlement, tracking, and monitoring

9. Reporting and record keeping

4.2. Nine Building Blocks of  
Collateral Management 2.0

Collateral Management 2.0 is not expected to be achieved 

through a ‘big bang’ event, rather it is expected to be 

incrementally arrived at through the development and 

operationalization of the foundational components that can 

further build upon compliance and reform initiatives and 

ultimately yield a net positive impact on firms that are required 

to manage collateral. 

The nine building blocks presented in Exhibit 3 are expected 

to strategically influence Collateral Management 2.0. A 

combination of these building blocks may have been tactically 

addressed as part of current regulatory compliance efforts, 

however, additional considerations will likely be required to 

fully develop these building blocks and subsequently achieve 

the capacity and scale necessary for efficiently operating in the 

post compliance landscape. 

High Influence

Medium Influence

Low Influence

No Influence

Exhibit 3: Building Blocks of Collateral Management 2.0
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1. Trading agreement standardization

Regulatory requirements to hold capital and liquidity buffers have resulted in an industry drive to identify capital, margin, 

and operational efficiencies that can partially offset lost sales and trading revenues. Standardization of collateralized trading 

agreements is likely to provide a significant source of relief as agreements with limited bespoke terms/optionality foster an 

accurate understanding of the economic impact of agreement terms (e.g. transaction pricing, RWA, taxation), support better 

trade compression, and are generally easier to digitize and electronically search/retrieve. Furthermore, the use of standardized 

agreement terms could potentially enable market participants to benefit from emerging technologies such as ‘Smart Contracts’5 

that hold the potential to revolutionize the process of agreement negotiation, verification, and performance. The economic and 

operational efficiency enabled by agreement standardization and digitization could prove to be a competitive differentiator for 

market participants. 

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Renegotiate CSAs using industry 
standard templates 

• Allege and accept agreements 
electronically on an industry 
utility (where applicable)

• Standardize agreements across 
derivatives and securities financing 
business

• Capture structured data through 
implementation of electronic 
negotiation tools

• Digitize agreement terms to make 
them searchable; enable access 
to consistent terms, and support 
analytics

>

• Liquidity efficiencies and capital 
savings through a better 
understanding of the impact of 
agreement terms on capital and 
margin requirements

• FTE savings through 
redeployment and consolidation 
of teams supporting similar 
functions separately for multiple 
desks

2.  Centralized reference data management

Regulatory developments, new market entrants, and product innovation have introduced new challenges into an already complex 

market structure. Successfully navigating this new setup requires operational efficiencies that are heavily predicated on real-time, 

enterprise-wide access to high-quality data. The development of a centralized reference data repository to source, distribute, 

and manage counterparty, agreement, and securities data can enable operational efficiencies by supporting Straight-Through-

Processing (STP) for several collateral management processes including valuation, margin calculation and messaging, optimization, 

dispute management, and settlement. Initiatives to develop organization-wide centralized data repositories/stores can benefit 

from building upon/leveraging industry infrastructure such as ‘Trade Repositories’6 that can potentially supply ‘golden source’ of 

data that can be consistently used by an individual organization and approved trading counterparties.

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Enhance reference data systems 
to capture additional data fields/ 
information (e.g. LEI data, 
additional CSA terms)

• Develop centralized reference data 
repository to support consistent use, 
maintenance, and storage of data

• Enrich/manage reference data 
through shared industry utilities/
solutions

>

• Operational savings through 
reduction in the number of 
exceptions resulting from 
incorrect/invalid data

• FTE savings through 
redeployment and consolidation 
of teams supporting similar 
functions separately for lines of 
businesses

  
5 A smart contract is a digitally signed, computable agreement between two or more parties. A virtual third party - a software agent - can execute and 

enforce at least some of the terms of such agreements.
6 Trade Repositories (TRs) or Swap Data Repositories (SDRs) centrally collect and maintain the records of derivatives. These repositories play a central role 

in enhancing the transparency of derivative markets and reducing risks to financial stability.
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3. Pre-trade optimization

As financial markets move toward a higher degree of collateralization, it is imperative to develop and implement a framework 
that accurately computes the cost of trades and provides scenarios/comparisons against each potential trading decision (e.g. cost 
of regulatory capital, collateral costs, margin, XVAs,7 transaction tax, hedging costs, administrative costs). This understanding can 
prove to be a competitive differentiator by enabling optimization of trading decisions, supporting cost controls, and supporting 
dynamic pricing of trades.

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Review pricing impact of using 
ISDA SIMM for exchanging IM 
for bilateral OTC derivatives

• Develop capabilities to perform 
scenario/what-if analysis 

• Develop cost calculators that can 
project capital charges over the 
lifetime of a collateralized transaction

>

• Optimized trading decisions that 
account for capital, liquidity, 
and balance sheet impact of 
exposures

• Improved client transaction 
pricing

4. Portfolio reconciliation

Regulatory requirements to report portfolio exposure to trade repositories and an expected increase in margin and collateral 
disputes have prompted market participants to identify opportunities to minimize dispute instances and improve accuracy of the 
data reported. Portfolio reconciliation, which entails the synchronization of trading portfolios, including transaction as well as 
valuation and risk model sensitivities, can prove to be a form of proactive dispute management technique. While many industry 
participants are already benefitting from the use of portfolio reconciliation, the short window for issuance of margin call generally 
results in portfolio reconciliation being performed reactively (i.e. portfolio reconciliation is performed after margin calls are issued). 
It is clear that true operational efficiencies could be gained through the implementation of policies that promote the performance 
of portfolio reconciliation prior to margin call issuance. 

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Extend current VM reconciliation 
capabilities (trade population 
and MTM values) to IM (trade 
population and trade level 
sensitivities)

• Reconcile trade, MTM, and 
sensitivities prior to margin call 
issuance >

• Operations cost reduction from 
limiting disputes arising due to 
inconsistent data sets

  
7 The term XVA indicates the all-in price for a trade. In other words, XVA is the lifetime cost of capital that groups together the pricing adjustments 

including credit, debit, funding, margin, capital, and liquidity valuation adjustment (CVA, DVA, FVA, MVA, KVA, LVA). 
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5. Automated margin call calculation, distribution, and electronic call messaging

While several industry participants already possess these capabilities, a dramatic increase in the number of margining 
counterparties (e.g. buy-side organizations), escalation in margin call volumes (e.g. daily margining of VM), application of low 
MTAs, and a shortening of the margin call settlement timeframes (T+1) will resulted in a need for market participants to fully 
automate the process of exposure calculation, application of collateral balances, generation of margin notices, and issuance and 
matching of margin calls. Implementing such capabilities can allow market participants to support superior risk management 
(e.g. exchanging and process intra-day margin calls in times of market stress) and gain operational efficiencies through the 
redeployment of staff to value added tasks/functions.

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Leverage SIMM to calculate IM
• Implement common workflow 

across front office, risk, collateral 
ops to source, calculate, and 
message IM calls

• Upgrade technology 
infrastructure to calculate settle 
calls on T+1 basis

• Electronically exchange margin calls, 
propose and agree on collateral to be 
posted, track collateral settlement

>

• Operations cost reduction 
from elimination of manual 
processing of margin calls

6. Margin and collateral dispute management

Multiple trading agreements, increased frequency and volume of margin calls, and various collateral delivery channels are 
expected to result in a significant increase in the number of margin and collateral disputes. Instances of persistent disputes can 
result in uncollateralized exposure and thereby result in to additional capital8 and/or margin requirements. As a consequence, 
market participants will be required to develop operational capabilities that allow market9 participants to collaborate with trading 
counterparties by electronically communicating, tracking, escalating, reporting, and resolving disputes. 

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Implement tools to automate 
dispute attribution and support 
the resolution process 

• Resolve disputes on shared industry 
solutions/platforms leveraged by 
counterparties 

• Deploy dispute analytics to eliminate 
causes of recurring disputes

>

• Reduced capital costs associated 
with disputes

• Optimized FTE requirements for 
managing disputes

  
8  Bilateral OTC derivatives collateral settlement fails or disputes that persist for longer durations on the books of sell-side participants may also result in a 

variety of additional costs under Basel III and other rules.
9 Persistent disputes can result in an increased margin requirement through an increase in the Margin Period of Risk (MPOR) for margin calculations.
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10   A collateral settlement fail (‘collateral fails’) occurs when cash or securities collateral is not delivered or received as per the agreed upon terms. 
Collateral settlement fails can lead to an industry exposure of over USD 27 billion in uncollateralized exposure. In addition, by the year 2020, the cost of 
remedying such fails is expected to rise to USD 2.4 million for sell-side participants (an increase of 377% from 2016). For the buy-side participants this 
cost is expected to increase to USD 3.6 million (increase of 470% from 2015). (Source: Implication of Collateral Settlement Fails - An Industry Perpective 
on Bilateral OTC Derivatives - available on www.GlobalCollateral.net)

7. Collateral optimization and mobilization

In an increasingly risk-averse market, the demand for high quality, liquid collateral will continue to escalate dramatically. While 
monetary policies instituted by major world economies have enabled easy access to cash as a source of collateral, these policies 
can change in the medium to long term. This change will exacerbate funding challenges and will require market participants 
to identify opportunities to maximize available funding capacity, minimize funding and collateral costs, and reduce the friction 
associated with allocating and mobilizing collateral. Collateral optimization and mobilization, especially when deployed through 
the use of a triparty/third-party model, can provide significant economic, risk, and operational benefits by automating the 
allocation process (based on an organization’s funding, capital, and liquidity goals), enabling global access to counterparties and 
depots, and supporting the monitoring of collateral eligibility and limits. 

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Establish acceptable collateral 
and apply haircuts based on a 
schedule or internal model (if 
permitted by the local regulator)

• Monitor and remediate collateral 
risks including concentration and 
wrong-way risk

• Optimize margin requirements 
through trade compression and cross-
product margining

• Optimize collateral requirements 
via access to firm-wide inventory 
that can mobilized across silos and 
geographies; encourage use of non-
cash collateral

• Automate collateral allocation process

>

• Reduced funding costs through 
margin and capital savings

• Enhanced liquidity through 
access to firm-wide inventory

• Operational cost reduction 
through automated collateral 
processing 

8. Settlement, tracking, monitoring

Proliferation of collateralized trading agreements, new trading counterparties, multiple collateral delivery venues, and regulatory 
requirements to segregate IM collateral require market participants to manage collateral across various channels. Moving 
away from end of day/batch-processing for collateral reconciliation, next day break/fail resolution towards a state that entails 
automation of SSI enrichment, standardization of collateral movement messages, netting and consolidation of collateral payments 
into a single collateral movement, and real time insights into margin and settlement activity can enable market participants to 
efficiently manage operations by reducing collateral settlement fails10, increasing STP rates, and supporting efforts to achieve real-
time collateral optimization.

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Execute Account Control 
Agreements (ACAs) to segregate 
counterparty IM

• Evaluate processing models 
(global/regional centers) to 
support settlement on margin 
calls on a T+1 basis

• Monitor counterparty posted 
collateral (against IM call) to 
ensure no rehypothecation

• Use standardized messaging 
platforms for collateral processing 
and settlement; accurately enrich 
settlement instructions

• Reduce collateral movements through 
netting of margin payments

• Track and report settlement status
>

• Operational cost reduction 
through reduced number of 
collateral movements and 
settlement fails

• FTE savings through reduced 
manual touchpoints and 
increased rates of STP
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9. Reporting and record keeping

An increase in the number of collateral delivery channels requires market participants to not only accurately account for collateral 
that is held on books and pledged to counterparties but also consider collateral segregated with custodians and collateral 
that fails to settle. Without these insights, market participants may over/under-collateralize exposures, become susceptible to 
counterparty/credit risks, and suffer from capital/margin inefficiencies. Accurate accounting and record-keeping of collateral is 
therefore critical as it enables market participants to better manage the deployment of collateral and proactively mitigate the 
impact of market events (e.g. credit downgrades).

Examples of effort underway for 
bilateral derivatives margining

Additional efforts required to achieve 
Collateral Management 2.0 state

Collateral Management 2.0  
efficiency drivers

• Extend reporting capabilities to 
support required reporting for 
regulatory and management 
purposes

• Develop capability to accurately 
account for collateral (held 
vs. pledged, location, status – 
encumbered vs. unencumbered, 
market value, haircuts, etc.)

• Operationalize real-time, live 
consolidated reporting of exposures, 
collateral held, posted, settled, etc.

>

• Reduced funding costs through 
improved management of 
collateral pool

"Accurate accounting and record-keeping of collateral is therefore critical 
as it enables market participants to better manage the deployment of 
collateral and proactively mitigate the impact of market events." 
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4.3. Operationalizing Collateral  
Management 2.0

A move to Collateral Management 2.0 requires market 

participants to initiate a series of well-coordinated steps that 

include a combination of internal process and system changes, 

skill transformation/training of support staff, integration with 

shared industry utilities, and use of service providers. These 

steps present firms with a variety of options, each of which 

may strategically impact an organization’s cost curve, degree 

of control, time to market, and competitive differentiation. 

As such, there are a series of considerations that should be 

accounted for before initiating efforts towards Collateral 

Management 2.0. 

Exhibit 4 presents an illustrative view of efforts undertaken 

for the development of Collateral Management 2.0 building 

blocks via in-house development, outsourcing, and use of 

a utility/utilities. For the purpose of this paper, it is assumed 

that ‘outsourcing’ entails the use of a service provider(s) 

for managing middle- and back-office post-trade processes 

associated with the management of collateral. Such a setup 

involves the use of a client-specific technology platform/

operations team deployed by the service provider. In contrast, a 

‘utility’ model uses a common technology platform/operations 

team that is shared (mutualized) across multiple clients. 

It should be noted that outsourcing and/or utility opportunities 

may not always be available for all Collateral Management 2.0 

building blocks. 

Collateral Management 2.0 
Considerations

In-house Changes/
Development

Outsourcing Using a Utility 

Initial investment x • •

Operating cost x u u

Time to market x • •

Standardization x • u

Flexibility u • x

Scalability • • u

STP support • • u

Coordination with industry peers x x u

Skill transformation/training of staff x u

Competitive differentiation — x x

Access to new liquidity/funding pools 
(e.g. x-depot pooling of collateral) x x u

Summary considerations Pros: High flexibility and 
customization, differentiation 
from peers

Pros: Lower initial and 
operating costs; faster 
time to market

Pros: Low initial and operating 
costs, faster time of markets, 
high degree of standardization, 
solution scalability; access to 
new counterparties and liquidity 
pools through use of common 
infrastructure

Cons: High initial investment, 
operating cost, slow time 
to market, low degree of 
standardization, no access to 
counterparties/liquidity pools

Cons: Lack of 
competitive 
differentiation, no 
access to counterparties/
liquidity pools

Cons: Low flexibility and 
customization due to use of 
common infrastructure

Exhibit 4: Considerations for Operationalizing Collateral Management 2.0

x•u Preferred option Potentially an acceptable option Least preferred option
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4.3.1. Cost of Managing Collateral

In times of declining revenues and diminishing ROE, it is 

important to ensure that capital expenditure towards Collateral 

Management 2.0 is treated differently from operating 

expenditure. Outlays that unlock funding opportunities, enable 

STP, reduce long-term operational expenses, and support 

superior management of risk needs to be balanced with the 

need to run daily operations. This nuanced view assumes 

greater importance as existing operating models that support 

‘business as usual’ are unlikely to deliver efficiencies in the 

post-compliance landscape. 

The top-down cost analysis of managing collateral using 

current operating models clearly establishes a case for change. 

It should be noted that while it would be ideal to compare 

the aforementioned costs against the cost of implementing 

Collateral Management 2.0 (i.e. an analysis of cost of 

managing collateral using Collateral Management 2.0 vs. 

using current operating models to manage collateral), such an 

analysis is rendered difficult due to varying levels of maturity of 

market participants. 

. 

Exhibit 5: Cost of Managing Collateral

Cost of Managing Collateral

Funding

(Sourcing)

Supporting 

Infrastructure

(Tools and Tech.)

Operations

(Headcount)

Cost contributors

• Sales team

• Credit team

• Legal team

• Compliance team

• Margin analysts

• Dispute analysts

• Settlement team

• Product manager(s)

• Project manager(s)

• Business analyst(s)

• Data analyst(s)

• Reporting analyst(s)

• Technology analyst(s)

Cost contributors

• Collateral sourcing 
costs* (Internal based on 
Collateral Transfer Pricing 
practice or externally based 
on applicable rates [e.g. 
Repo rates])

* Also include costs associated with 
collateralizing FX relationships

Cost contributors

• Reference data 
management

• Risk system licensing and 
maintenance 

• Collateral management 
system licensing and 
maintenance

• Optimization system 
licensing and maintenance 

• Third-party/triparty service 
contract

• Industry utility service 
contract

• Financial plumbing costs

+ +
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Funding Costs

While market concerns about the supply of high quality 

collateral have abated, the velocity of collateral remains 

throttled due to bottlenecks such as central bank policy, 

regulatory restriction on reuse of collateral, and inadequate 

infrastructure to mobilize collateral. Regulatory requirements 

to exchange and segregate IM on two-way IM gross basis is 

expected to magnify these challenges. 

The ISDA Derivatives Market Analysis11, published in July 2016, 

was used as a baseline to quantify the estimates for funding 

required to post IM collateral. While the ISDA report focuses 

on Interest Rates Derivatives, it is assumed that the trends 

in this report provide directional indications as Interest Rates 

Derivatives typically make up the lion’s share of the global 

bilateral OTC derivatives markets (>77%12 of the notional 

amount outstanding). 

According to the aforementioned report, as of 31 December, 

2015, the adjusted gross notional outstanding value for 

Interest Rate Derivatives was USD 229 trillion. This comprised 

of USD 155 trillion worth of cleared and USD 74 trillion 

of bilateral (non-cleared trades). Following the principle of 

conservatism in our calculations, this amount was further 

reduced by another USD 13 trillion of trades executed by 

exempt counterparties13 (non-financial entities). This results in 

USD 61 trillion of gross notional exposure. Assuming that gross 

notional exposures over the next few years’ remains at 2015 

levels, this paper considered IM exchange to occur at 0.1% 

of the gross notional exposure. This computation results in a 

requirement for USD 61 billion of IM collateral to be posted 

against bilateral OTC Interest Rates Derivatives exposure. 

Further apportioning this amount among 107 Swap Dealers 

registered14 with the National Futures Association results in 

a figure of nearly USD 570 million per swap dealer. As this 

figure is computed only for Interest Rates Derivatives, it can 

be expected that swap dealers would be required to fund IM 

collateral for a significantly larger amount. 

Operations and Supporting Infrastructure Costs15 

This paper analyzes the operations and supporting 

infrastructure costs using the data gathered during discussions 

with sell-side market participants. As per this analysis, the 

estimated average annual operational and infrastructure cost 

per organization attributed to collateral management for 

bilateral OTC derivatives increases by 260% from USD 7.4 

million in 2015 to USD 26.6 million in 2020. This dramatic 

escalation in cost of managing collateral clearly establishes 

a need for new operating models that can not only support 

regulatory mandates but also enable business and operational 

efficiencies. 

It should be noted that the costs estimated in this paper 

represent the average incremental spend that is required 

to support the increased volume of margin calls (IM and 

VM), disputes, and collateral movement. These costs also 

account for expenditures related to the implementation and 

maintenance of capabilities supporting complex calculations 

for computing IM, managing disputes, electronically messaging 

margin, and segregating collateral. Other overlays that may be 

required for enhancing collateral workflows and/or improving 

STP rates are expected to be over and above the incremental 

infrastructure spend. 

Exhibit 6 illustrates the operational and infrastructure cost 

estimates for collateral management as it relates to bilateral 

OTC derivatives. A participant can anticipate higher or lower 

total costs depending on the size of their OTC derivatives 

portfolio, levels of STP and automation, and use of IM 

models (e.g. use of schedule based approach would reduce 

infrastructure spend but will likely be margin intensive). It 

should be noted that many sell-side participants offshore much 

of the collateral settlement process and therefore maintain a 

cost structure that is outside the scope of the model. 

11 ISDA derivatives market analysis: (https://www2.isda.org/attachment/ODEwNw==/Derivatives%20Market%20Analysis%20Jan%202016%20FINAL1.pdf).
12 Semiannual OTC derivatives statistics, updated 4 May 2016 (http://www.bis.org/statistics/d5_1.pdf).
13 For the purposes of this paper, it is assumed that the counterparties referenced are exempted from both the clearing mandate as well as the uncleared 

margin requirements to exchange IM.
14 SD/MSP Registry with NFA available at: https://www.nfa.futures.org/NFA-swaps-information/SD_MSP_Registry2.csv
15 Operations and supporting infrastructure cost considerations were developed through a process of interviews and discussions with large and mid-size 

dealer banks operating in North America and Europe. 
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4.3.2 ROI Illustration: Internal Development  

vs. Use of Utilities

While an ‘industry blueprint’ to implement Collateral 

Management 2.0 may not exist, it is evident that market 

participants seeking lower costs and accelerated time to 

market can satisfy these goals by leveraging existing industry 

utilities that provide solutions for post-trade collateral 

management processes.

Exhibit 7 presented provides an illustration of the potential 

ROI that can be expected from an investment in internal build 

efforts to implement the building blocks associated with 

Collateral Management 2.0. and presents a view of the ROI 

associated with implementation efforts that use a combination 

of internal build and available industry utilities. 

$5

$10

$15

$20

$25

$30

202020192018201720162015

$3

$4

$8

$14 $15

$17
$18

$8

$8
$8

$8
$8

Operations Cost Infrastructure Cost

Exhibit 6: Operations and Infrastructure Costs of Managing Collateral

"This dramatic escalation in cost of managing collateral clearly establishes 
a need for new operating models that can not only support regulatory 
mandates but also enable business and operational efficiencies." 
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1 Trading agreement stardization and digitization

2 Reference data management

3 Pre-trade optimization

4 Portfolio reconciliation

5 Automated margin call and electronic messaging

6 Margin and collateral dispute management

7 Collateral optimization and mobilization

8 Settlement, tracking and monitiring

9 Reporting and record keeping

Summary:
• Collateral Management 2.0 is the keystone that 

connects an organization’s regulatory compliance 

goals with business and operational efficiency 

objectives. An ideal state, Collateral Management 

2.0 is expected to be incrementally built upon nine 

foundational elements which can enable optimized 

economic allocation, sophisticated risk management, 

and streamlined operating models.

• In the face of continued regulatory onslaught, 

Collateral Management 2.0 may seem aspirational. 

However, a projection of cost of managing collateral 

using current models present a compelling case for 

next generation collateral management. As per the 

analysis conducted in this paper, funding costs for 

each sell-side organization is expected to exceed USD 

570 million annually. In addition, operational and 

infrastructure costs for individual sell-side organizations 

is expected to increase by 260% to USD 26.6 million in 

the year 2020.

• A ‘one size fits all’ approach to implement Collateral 

Management 2.0 does not exist. However, it is likely 

that a targeted adoption of utility solutions, to service 

one or more of the nine building blocks, can grant 

market participants the desired combination of cost 

reduction and control over their version of Collateral 

Management 2.0.
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Exhibit 7: Collateral Management 2.0: ROI with and without the use of industry utilities (For illustration only)
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5. Conclusion 

With collateral at the center of the financial services universe, 

the survival and continued success of an organization is 

contingent on implementing solutions that can identify and 

utilize collateral in pursuit of providing liquidity while also 

realizing the goals of operational efficiency and mitigation 

of counterparty default risk. The implementation of bilateral 

OTC derivatives margin rules and the ensuing requirement 

for additional collateral to be posted as margin reinforces the 

need to develop solutions that can satisfy both regulatory 

requirements as well as organizational mandates. 

The average annual funding burden of more than USD 570 

million for IM collateral and USD 26.6 million of annual spend, 

by 2020, on bilateral OTC derivatives collateral operations 

and infrastructure per sell-side market participant clearly 

establish a case for replacing current operating models with 

a state of Collateral Management 2.0 that can build upon 

existing compliance initiatives and enable long-term economic, 

operational, and risk efficiencies.  

While typically an undertaking to revamp operating models 

requires transformative, multi-year long efforts, it is evident 

that market participants no longer have the appetite or the 

budgets to execute such programs. As such, this state of 

Collateral Management 2.0 is expected to be achieved through 

the incremental development and implementation of the nine 

building blocks that are discussed in this paper.  

The concepts and foundational elements of Collateral 

Management 2.0 are likely familiar to many market participants. 

However, this familiarity does not always translate into 

benefits as individual organizations grapple with tactical 

initiatives forced by regulation, competing priorities such 

as investments in technology du jour, and cost sensitivity 

due to continued business headwinds. In other words, the 

question remains: “How does a market participant arrive at 

Collateral Management 2.0 with binding priority, time, and 

cost constraints?” It is clear that the use of collaborative, risk-

reducing, cost efficient solutions is the answer.

 

"How does a market participant 
arrive at Collateral Management 2.0 
with binding priority, time, and cost 
constraints? It is clear that the use 
of collaborative, risk-reducing, cost 
efficient solutions is the answer."
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For a deeper conversation regarding collateral management strategy, please 

contact:

Thomas Ciulla

+1 (646) 471 0519

Thomas.ciulla@pwc.com

Bala Annadorai

+1 (917) 435 8587

Bala.annadorai@pwc.com

Gaurav Joshi

+1 (347) 415 3058

Gaurav.joshi@pwc.com

Abiram Satish Sivasankaran

+1 (646) 617 8112

Abiram.satish.sivasankaran@pwc.com

or visit www.pwc.com/us

For information on how DTCC- Euroclear GlobalCollateral Ltd can help your 

firm prepare for the regulatory changes and streamline margin and collateral 

processing, contact:

Ted Leveroni

Executive Director

Chief Commercial Officer

DTCC-Euroclear GlobalCollateral Ltd.

tleveroni@dtcc.com

Joyce Thormann 

Director

Sales and Relationship Management

Euroclear 

joyce.thormann@euroclear.com

or visit www.globalcollateral.net
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