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BNP Paribas – Your Partner For Life Insurance Solutions

We have developed a unique expertise in building strategic partnerships and delivering bespoke products

 We operate in a fast-evolving financial industry, addressing the latest 

challenges in markets and proposing advanced solutions to face the 

changing market environments

 The Insurance Solutions Teams have dedicated their efforts in building 

strategic partnerships with institutional clients

20Y

10+

Insurance Solutions 

Expertise

Countries where we are 

offering such solutions

Various teams dedicated 

to insurance solutions

We are innovators

Variety of partnerships

Focus on ESG

Established leader in 

structured products

Solid footprint 

across markets

 The teams have developed 

solutions as varied as:

✓ Guarantee funds for dynamic 

hybrid products

✓ Bespoke investment strategies 

for index linked policies

✓ Guaranteed fixed-tenor funds

✓ Open-ended protection 

✓ Market linked annuities

✓ Price and volume guarantees 

for option-based solutions

AA- FITCH MOODY’SAa3 S&PA+
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Life Insurance – Current Key Drivers 

Life insurance savings represent several thousands of billion EUR in Europe

It is still one of the main saving schemes in Europe

◼ Tax incentives for life cycle investments

◼ Natural home for guarantees

◼ Natural home for longevity

It has gone through massive transformation over the last decade because of important regulatory changes

and interest rate environment

The recent sharp increase in rates has raised new concerns to life insurance business

As an answer to those concerns, internal and external innovation is key for life insurers to stay ahead of

competition

11

33

44

55
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Life Insurance – Swot Analysis

OPPORTUNITIES

STRENGHTS

THREATS

◼ Insurance wrapper are better suited than others to gain market

share in a challenging environment

 Ability to track each individual account position (unique

proposition)

 Flexibility in providing capital protection at the account level

 Possibility of individualization

◼ Unique capacity to be a partner for the decumulation phase

◼ Lapse risk:

 Standard UL business under threat from fund platforms

 Competition from deposits and target dated funds

◼ Less ability to adapt to evolving market conditions than

banks and asset managers

◼ Consequences of cost cutting resources: some insuers

lost ressources and expertise for product development

◼ Tax benefits in most countries

◼ Unique capacity to take and monetise longevity risk

◼ Natural “home” for protected/guaranteed solutions and

for long-term saving/retirement products

◼ IT systems often obsolete to accommodate new products

(i.e. long time to market)

◼ High cost of running business

◼ Difficult to change salesforce selling patterns and to align

interests with non-captive distribution channels

WEAKNESSES
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A Transformation Across Europe

Life insurance has shifted to more UL across the years driven by changes in rates and regulation

Source: EIOPA, France Assureurs

GENERAL ACCOUNT

◼ Guaranteed business - heterogeneity of guarantees but mainly 

daily guarantee

◼ Common pool of assets 

◼ Book value accounting where assets are not all valued in MtM -

credited rate based on book return

◼ Profit sharing with heterogenity of formulas

◼ Capital intensive as mostly unhedged

◼ Non guaranteed business - capital light

◼ Fee driven business & distribution business 

-> the sustainability of such business model regularly questioned

◼ Large variety of supports and very dependent on local country 

regulation

UNIT-LINKED

COVID

Crisis

Solvency 2 BCE intervention rate

increase

IFRS17

BCE intervention 

Long lasting low

rates

14%
21%

28%
40%

41%

86%
79%

72%
60% 59%

0%

20%

40%

60%

80%

100%

2013 2016 2019 2022 2023

UL Premium share € Premium share
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Book Yield Forecast

Book yield continues 
to decrease until 
2024, hence larger 
Yield Gap

Book yield at 2%

Book yield  back at 2%

In 2030, assuming 

continuous 

reinvestment at 3%

LAPSE CONCERN

Source: ACPR, Analyses & Syntheses, 149/2023. For illustrative purposes only
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Significant change in yields and gap creating an increase concern on life insurance business model

Source: BNP Paribas
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Rethinking The Business Model

Objectives

General Account 

and its variations 

where applicable

Unit Linked 

or IL where applicable
Hybrid

Lower capital requirements?  ✓✓ ✓

Easy IT implementation? ✓ Depends on implemented solution ✓

Increase profitability?  ✓✓ ✓

Easy salesforce training ✓✓ Depends on implemented solution ✓

Suitability ✓✓
Depends on implemented solution

✓

Offers Guarantees? ✓✓  ✓

Offers Yield? ✓ ✓ ✓

Is ESG?  ✓ ✓

S

W

E

E

T 

S

P

O

T

POLICYHOLDER

DISTRIBUTOR

INSURER

Which angle?
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How To Construct The Most Suitable Solution

Let‘s assign a score from 0 to 5 to each of the following indicators. The higher the score, the better

0

1

2

3

4

5
capital

profitability

exposure

on the shelf

implementation

KG

Capital relief for the insurer

CAPITAL

Capital protection for the 

policy-holder

GUARANTEE

Ease of technical/IT 

implementation for the insurer

IMPLEMENTATION

Profitability for the insurer

PROFITABILITY

Markets exposure/upside for 

policy-holder

EXPOSURE

Continuous offering as opposed 

to campaign product

ON THE SHELF
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Implementation Examples

GENERAL ACCOUNT

STRUCTURED PRODUCTS

TRADITIONAL UNIT LINKED

PROTECTED UNIT LINKED
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Market Overview Europe

 Structured UL 

 Hybrid protected

 Guaranteed funds

FRANCE

 Index-linked policies

 Guarantee funds for hybrids

 Single premium business

 Market-linked annuities

 i-CPPI

GERMANYGERMANY

 Annuities

 Withprofit funds

 Drawdowns 

UK

 i-CPPI

 Option rider 

 Internal protected fund

ITALY

 Variable Annuities

 Index-linked policies

SWITZERLAND

 Single premiums

 Repacks

 Funds & Structured Products

 Lifelong Annuity

BELGIUM
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Current Product Implementations – Single Premium Business

Source: BNP Paribas, Assekurata

Technical Rate 0.25% 

vs. 

Market Rate 2% - 4%
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Yield 10y Gov Bond Running yield insurer

Technical rate Lapse quota

Focus on Germany

Impact of the rates regime change

◼ Insurers had hoped for rising rates, but not so fast 

◼ The rates increase has massive impact on both sides of the balance sheet, i.e.

◼ Below-par valuations in bond investments = increased liquidity risk

◼ Strong impact on distribution volumes, especially single premium business = increased lapse risk

The multi-year competitive advantage vs. banks disappeared „over night“ 
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Current Product Implementations – Single Premium Business

Strong impact on single premium business in Germany

◼ In 2022 the volume of new single-premium business (e.g. 8 to 12 years) declined by 21%

◼ Insurers are in competition with banks that offer bonds and term deposits with yields up to 3%

◼ Insurers are only allowed to guarantee 0.25% p.a. based on „internal guarantees“

Possible solution: single premium products with „external guarantees“

◼ Taking advantage of the high market rates by using fixed income instruments

◼ The fixed income instrument defines the minimum repayment at maturity, e.g. 100%

◼ Possibility for additional returns via index exposure

Traditional implementation via structured notes

◼ Zerobond issued by a bank

◼ Embedded call options linked to an index

◼ The structured note serves as underlying for life insurance policy
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Current Product Implementations – Single Premium Business

Note: The guarantee and thus the reimbursement of the products is based on the creditworthiness of the issuer

ZerobondZerobond

Call optionCall option

Inception Redemption

Guaranteed 

Amount

Guaranteed 

Amount

Index 

Performance

Index 

Performance

100% + Y%

X%

Tenor, e.g. 8y or 12y

100%
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Current Product Implementations – Single Premium Business

Zerobond

1. Bank Issuer

2. Special Purpose Vehicle (SPV)

◼ Credit Rating

◼ Trust and reputation

◼ Long-term business approach?

◼ (Regulatory) servicing?

◼ Diversification of underlying issuers

◼ Bank-internal or separate entity

◼ Complex documentation

◼ Jurisdiction?
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Current Product Implementations – Single Premium Business

1. Benchmark Indices

2. Traditional and alternative beta indices

◼ Market access indices via rolling futures strategies

◼ Liquid alternative strategies across factors like 

momentum, carry, defensive, hedging

3. Cross Asset Indices

◼ Dedicated allocation algorithm

◼ Volatility control and excess return format

◼ Tailor-made payoff characteristics

Zerobond Call Option

1. Bank Issuer

2. Special Purpose Vehicle (SPV)

◼ Credit Rating

◼ Trust and reputation

◼ Long-term business approach?

◼ (Regulatory) servicing?

◼ Diversification of underlying issuers

◼ Bank-internal or separate entity

◼ Complex documentation

◼ Jurisdiction?
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Current Product Implementations – Single Premium Business

Call Option
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Option 

premium

Strike price Index level

The aim should be to control the option price.

Otherwise...

Main pricing parameters:

◼ Tenor

◼ Strike price

◼ Volatility

◼ Interest rate

◼ Index style 

Option 

payoff at 

maturity
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Current Product Implementations – Single Premium Business

Call Option

Source: BNP Paribas

...prices for call options can fluctuate strongly.

The graph shows the change in costs (in %) for 10-year call options since Jan 2001

Eurostoxx50

◼ Option prices fluctuate between 10% and 50%

◼ This is mainly due to implied volatility

◼ Challenges in marketing as volatile option  

costs impact product rollouts and perceived 

attractiveness

Multi Asset Index 5%

◼ Constant option prices can be achieved

through controlled volatility and excess 

return format

◼ Prices fluctuate only with PV effect

◼ Option prices can be guaranteed
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Current Product Implementations – Single Premium Business

The implementation via structured notes can be challenging

◼ Creditworthiness and reputation of the zerobond issuer -> policy holders bear the credit risk

◼ Long time-to-market if insurer has to implement new offering and product documentation

◼ Challenge to distribute structured notes outside banking sales channels

Innovative solution: a dedicated UCITS fund serves as market-linked hedge for life insurance policy

◼ Fixed tenor of e.g. 8 or 12 years

◼ Full capital protection plus additional formal bank guarantee

◼ Flexibility in constructing the collateral/financing portfolio as innovative fixed income instrument

◼ Possibility for additional index-linked returns

◼ Article 8 classification is possible!
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Current Product Implementations – Single Premium Business

The implementation via structured notes can be challenging

◼ Creditworthiness and reputation of the zerobond issuer -> policy holders bear the credit risk

◼ Long time-to-market if insurer has to implement new offering and product documentation

◼ Challenge to distribute structured notes outside banking sales channels

Innovative solution: a dedicated UCITS fund serves as market-linked hedge for life insurance policy

◼ Fixed tenor of e.g. 8 or 12 years

◼ Full capital protection plus additional formal bank guarantee

◼ Flexibility in constructing the collateral/financing portfolio as innovative fixed income instrument

◼ Possibility for additional index-linked returns

◼ Article 8 classification is possible!

Product innovation! Product innovation! 
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Current Product Implementations – Single Premium Business

The implementation via structured notes can be challenging

◼ Creditworthiness and reputation of the zerobond issuer -> policy holders bear the credit risk

◼ Long time-to-market if insurer has to implement new offering and product documentation

◼ Challenge to distribute structured notes outside banking sales channels

Innovative solution: a dedicated UCITS fund serves as market-linked hedge for life insurance policy

◼ Fixed tenor of e.g. 8 or 12 years

◼ Full capital protection plus additional formal bank guarantee

◼ Flexibility in constructing the collateral/financing portfolio as innovative fixed income instrument

◼ Possibility for additional index-linked returns

◼ Article 8 classification is possible!

Benefits for insurer

◼ Reduction of operational burden versus structured notes 

◼ Short time-to-market (regular IT run)

◼ Wider client range and stronger distribution acceptance 

thanks to UCITS format

Benefits for policy holder

◼ Reduction of risks versus structured notes (diversification, 

secured financing, fiduciary duty)

◼ Well known investment format

◼ Taking advantage of market rates plus additional index market 

upside

Product innovation! Product innovation! 
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Current Product Implementations – Single Premium Business

BNP Paribas offers all fund features from one single source

For illustration purposes only

Insurance companyInsurance company

Fixed tenor UCITS fundFixed tenor UCITS fund

Management

Custody

Investment

Formal Guarantee

BNP Paribas CIB 

Hedge

BNP Paribas CIB 

Hedge

BNP Paribas S.A.

Guarantee

BNP Paribas S.A.

Guarantee

Index Return 

x Participation

Cash Flows

12y Rate

+ Spread

Collateral portfolio

BNP Paribas 

Asset 

Management

or external 

Asset Manager

BNP Paribas 

Asset 

Management

or external 

Asset Manager

BNP Paribas 

Securities 

Services

or external 

Custodian

BNP Paribas 

Securities 

Services

or external 

Custodian
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Current Product Implementations – The Decumulation Opportunity

Insurance product landscape Germany

Source: BNP Paribas
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Current Product Implementations – The Decumulation Opportunity

Insurance product landscape Germany

Source: BNP Paribas

Capital market allocation

Insurers‘ competitive advantage

Accumulation
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Current Product Implementations – The Decumulation Opportunity

Insurance product landscape Germany

Source: BNP Paribas

Capital market allocation

Insurers‘ competitive advantage

◼ Highly competitive market

◼ Long and complex time-to-market

◼ „Heavy“ legacy products

Let‘s take a look at the 

„decumulation opportunity“

Accumulation
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Traditional Life 
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Static Hybrid
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Market-linked

(partially) 

guaranteed

Non-guaranteed

Decumulation
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Annuities
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Index-linked

i-CPPI

VA

Drawdown 

Product
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Current Product Implementations – The Decumulation Opportunity

Not to focus on decumulation solutions poses the following risks…

◼ Policy holders 

◼ Underestimate their life expectancy 

◼ This could lead to a shortfall in income at a later age

◼ Insurers 

◼ Face outflows worth billions of EUR each year (from accumulation products) which do not get re-invested

◼ This money either gets spent or captured by banks and asset managers

Decumulation solutions offer the following opportunities…

◼ Policy holders

◼ Entering into annuity products, policy holders can hedge their cash flow needs to cover their cost of living

◼ Market linked annuities offer the possibility for additional returns

◼ Insurers 

◼ Decumulation products offer a means for client retention and business growth potential 

◼ Focus on their competitive advantage of managing longevity risk

◼ Potential for revenues based on conservative longevity tables, margin, etc.
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Current Product Implementations – The Decumulation Opportunity

Not to focus on decumulation solutions poses the following risks…

◼ Policy holders 

◼ Underestimate their life expectancy 

◼ This could lead to a shortfall in income at a later age

◼ Insurers 

◼ Face outflows worth billions of EUR each year (from accumulation products) which do not get captured

◼ This money either gets spent or captured by banks and asset managers

Decumulation solutions offer the following opportunities…

◼ Policy holders

◼ Entering into annuity products, policy holders can hedge their cash flow needs to cover their cost of living

◼ Market linked annuities offer the possibility for additional returns

◼ Insurers 

◼ Decumulation products offer a means for client retention and business growth potential 

◼ Focus on their competitive advantage of managing longevity risk

◼ Potential for revenues based on conservative longevity tables, margin, etc.

“A large amount of assets within accumulation products can by attributed to the baby boomer generation, which is on the 

edge of entering retirement. Insurers should see this demographic change as a major opportunity, the “decumulation 

opportunity”.

However, traditional annuities are currently not attractive due to low guaranteed annuity rates. Market-linked components can

solve this…
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Current Product Implementations – The Decumulation Opportunity

First component: Index exposure through call options

1. Partial repayment of capital 

including surplus yield

3. Index performance 

increases yearly annuity 

(+ reserve)

2. Exposure to call options 

linked to an index

…in combination with…

Technicalities of active phase with index participation

Passive phase: Longevity onlyPassive phase: Longevity only

Age 65 to 85 From age 85

Active phase: Index participationActive phase: Index participation

For illustration purposes only
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Current Product Implementations – The Decumulation Opportunity

Second component: Partially adding market rates

Passive phase: Longevity onlyPassive phase: Longevity only

Age 65 to 85 From age 85

Active phase: Index participationActive phase: Index participation

Source: BNP Paribas, based on DAV-Sterbetafel 2004 R für Rentenversicherungen

Costs for an immediate annuity

with one-time contribution

◼ Technical rate 0.25%

◼ 65 years

◼ 12,000 EUR Annuity per year

◼ Contribution 340,000 EUR
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Current Product Implementations – The Decumulation Opportunity

Second component: Partially adding market rates

Passive phase: Longevity onlyPassive phase: Longevity only

Age 65 to 85 From age 85

Active phase: Index participation
and market-linked annuity brick

Active phase: Index participation
and market-linked annuity brick

Source: BNP Paribas, based on DAV-Sterbetafel 2004 R für Rentenversicherungen

Costs for an immediate annuity

with one-time contribution

◼ Technical rate 0.25%

◼ 65 years

◼ 12,000 EUR Annuity per year

◼ Contribution 299,000 EUR

Disctinctive features

◼ Combination of reserve asset and market linked exposure

◼ Annuity brick pays current market rates

◼ Tenors of up to 50 years possible

The annuity brick allows the insurer to

◼ Lower the contribution

◼ Increase the index participation

◼ Increase the guaranteed annuity
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Current Product Implementations – The Decumulation Opportunity

Technicalities and implementation

◼ The insurance contribution is divided between the reserve asset (RA) and the market-linked annuity brick (MAB)

◼ The allocation in the reserve asset accrues interest and is paid out from year 85 onwards

◼ The MAB is used for a guarantee allocation, a capital reserve and for the purchase of call options

◼ The reserve additionally provides stability in the annual payments through a smoothing mechanism

For illustration purposes only

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89

Garantieanteil aus KVB Garantierente aus Sicherungsvermögen

Auszahlung aus Reservetopf im KVB Überschussrente aus Sicherungsvermögen

Auszahlung der Call Option aus KVB Zusatzrente aus Auszahlungen des KVB

Payments from MAB Payments from RA

Guarantee allocation from MAB

Payment from MAB reserve

Payment from call options

Guaranteed annuity from reserve asset

Surplus annuity from reserve asset

Additional annuity from MAB
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Overview Of BNPP Solutions For Long-term Savings Products

◼ Rule-based

◼ Actively managed

◼ Volatility-controlled

◼ Multi asset strategies

◼ Market access and liquid 

alternatives (QIS)

◼ Implicit leverage

◼ Exposure to call options

◼ Max NAV mechanism

Investment Strategies

◼ Swaps

◼ (Collateralised) notes

◼ (Collateralised) warrants

◼ External issuers

◼ SPV repacks 

◼ BNPP (UCITS) funds 

◼ External funds 

Wrappers

◼ Dynamic hybrids

◼ Static hybrids

◼ External guarantees

◼ Single premium business

◼ Index-linked policies

◼ Annuity solutions

◼ i-CPPI

Product Implementation

Additional offering

◼ BNP Paribas S.A. formal guarantees for internal and external funds

◼ Multi-year price guarantees for index-linked derivatives, e.g. call options

◼ Multi-year volume guarantees for investment strategies
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Interested In Further Topics?

Publications

◼ „The impact of the new interest rate environment on product development“; Eck, Dietz, Mahlstedt, Scognamiglio;

Zeitschrift für Versicherungswesen; 07|23

◼ „From dynamic hybrids to static hybrids 2.0“; Eck, Dietz, Mahlstedt; Zeitschrift für Versicherungswesen; Aug 22

◼ „The impact of equity investments on insurance solvability“; Eck, Dietz, Mahlstedt; Der Aktuar; Sep 20 

◼ „Dynamic hybrid Products and the low yield environment - challenges and solutions“; Eck, Dietz; Zeitschrift für 

Versicherungswesen; Sep 19

◼ „Capital efficient investment strategies in a low yield environment“; Eck; Zeitschrift für Versicherungswesen; July 18

Presentations and Panel Discussions (excerpt)

◼ „Sustainable investments“, Panel discussion, Handelsblatt Strategy Meeting Life Insurance; Aug 23; see Strategiemeeting

◼ „Lapse risk “, Dietz, Eck; German Association of Actuaries; Annual Meeting; April 23

◼ „Effects of decarbonisation on investments and related insurance products “; Eck; German Actuaries Association; Im Focus; Dec 22

◼ ‘Current challenges in sustainable retirement provisions; Eck, Schneidemann; Initiative Sustainability in Life Insurance; Congress; June 22

◼ ‘Quo Vadis, index-linked Policies. Do they have a future?; Eck; BNPP Online Event; June 22

◼ ‘Sustainable investments and guarantees – a practical report’; Burkert, Eck; German Association of Actuaries; Annual Meeting; April 22

◼ „Regulated Sustainability – A practical insight from proprietary investment to value drivers for insurance products”; Eck; German Association 

of Actuaries; Annual Meeting; April 19

◼ ‘Migrating actuarial skills to the banking practice’; Eck, Sarukkali, Tichereva; Panel Discussion; Society of Actuaries; Annual Meeting Nashville 

Tennessee; Oct 18

Sustainability

BNP Paribas is co-initiator and founding member of Germany’s largest Sustainability Initiative for the Insurance Sector

Visit the Initiative here: Branchen-Initiative

Contact us at christian.eck@bnpparibas.com

https://live.handelsblatt.com/event/jahrestagung-lebensversicherung/strategiemeeting-lebensversicherung-2023/programm/
https://www.branchen-initiative.de/statements-zur-gruendung/
mailto:christian.eck@bnpparibas.com
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Q&AQ&A
Let’s discuss!

Contact us at christian.eck@bnpparibas.com

mailto:christian.eck@bnpparibas.com
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A leading European bank and prominent global institution 



45

Consistent client service and innovative strategies via BNP Paribas’ Global Markets 
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Building on our long-established world-class Equity Derivatives business



47

Equity Derivatives business coverage worldwide
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Disclaimer

This document is CONFIDENTIAL AND FOR DISCUSSION PURPOSES ONLY; it constitutes a marketing communication and has been prepared by a Sales and Marketing

function within BNP Paribas for, and is directed at, (a) Professional Clients and Eligible Counterparties as defined by the European Union Markets in Financial Instruments Directive

(2004/39/EC) (“MiFID”), and (b) where relevant, persons who have professional experience in matters relating to investments falling within Article 19(1) of the Financial Services and

Markets Act 2000 (Financial Promotion) Order 2005, and at other persons to whom it may lawfully be communicated (together “Relevant Persons”). Any investment or investment

activity to which this document relates is available only to and will be engaged in only with Relevant Persons. This document is not intended for Retail Clients as defined by MiFID

and should not be passed on to any such persons. Any person who is not a Relevant Person should not act or rely on this document or its content. As a confidential document it is

submitted to selected recipients only and may not be reproduced (in whole or in part) to any other person without written consent. This document does not constitute an offer or a

solicitation to engage in any trading strategy, to purchase or sell any financial instruments or to enter into any transaction. Given its general nature, the information included in this

document does not purport to contain all the elements that may be relevant for a recipient to make an informed decision in relation to any strategy, financial product or transaction

discussed herein. To the extent that any transaction is subsequently entered into between the recipient and BNP Paribas, such transaction will be entered into upon such terms as

may be agreed by the parties in the relevant documentation. The information contained in this document has been obtained from sources believed to be reliable, but BNP Paribas

makes no representation, express or implied, that such information, or any opinions based thereon and contained in this document, are accurate or complete and they should not be

relied on as such. Other financial institutions or persons may have different opinions or draw different conclusions from the facts or ideas relevant to this document. Any scenarios,

assumptions, historical or simulated performances, indicative prices or examples of potential transactions or returns are included for illustrative purposes only. Past performance is

not necessarily indicative of future results. BNP Paribas gives no assurance that any favourable scenarios described are likely to happen, that it is possible to trade on the terms

described herein or that any potential returns illustrated can be achieved. BNP Paribas is further under no obligation to update or keep current the information contained in this

document. In providing this document, BNP Paribas offers no investment, financial, legal, tax or any other type of advice to, nor has any fiduciary duties towards, recipients. Certain

strategies and/or potential transactions discussed in this document may involve the use of derivatives which may be complex in nature and may give rise to substantial risks,

including the risk of total or partial loss of any investment or losses without limitation and which should only be undertaken by those with the requisite knowledge and experience.

BNP Paribas makes no representation nor gives any warranty as to the results to be obtained from any investment, strategy or transaction, nor as to whether any strategy, security or

transaction discussed herein may be suitable for recipients’ financial needs, circumstances or requirements. Recipients must make their own assessment of such strategies,

securities and/or potential transactions detailed herein, using such professional advisors as they may require. BNP Paribas accepts no liability for any direct or consequential losses

arising from any action taken in connection with or reliance on the information contained in this document even where advised of the possibility of such losses. As an investment

bank with a wide range of activities BNP Paribas may face conflicts of interest, which are resolved under legal provisions and internal guidelines. You should be aware, however, that

BNP Paribas may be long or short, for its own account or as agent, in investments, transactions or strategies referred to in this document or related products before the material is

published to clients and that it may engage in transactions in a manner inconsistent with the views expressed in this document, either for its own account or for the account of its

clients. Additionally, BNP Paribas within the previous twelve months may have acted as an investment banker or may have provided significant advice or investment services to

companies or in relation to investments mentioned in this document. Laws and regulations of countries may restrict the distribution of this document. Persons in possession of this

document should inform themselves about possible legal restrictions and observe them accordingly.

BNP Paribas London Branch, 10 Harewood Avenue, London NW1 6AA; tel: +44 (0)20 7595 2000; fax: +44 (0)20 7595 2555 (www.bnpparibas.com). Incorporated in France with

Limited Liability. Registered Office: 16 boulevard des Italiens,75009 Paris, France. 662 042 449 RCS Paris. BNP Paribas London Branch is lead supervised by the European Central

Bank (ECB) and the Autorité de Contrôle Prudentiel et de Résolution (ACPR). BNP Paribas London Branch is authorised by the ECB, the ACPR and the Prudential Regulation

Authority and subject to limited regulation by the Financial Conduct Authority and Prudential Regulation Authority. Details about the extent of our authorisation and regulation by the

Prudential Regulation Authority, and regulation by the Financial Conduct Authority are available from us on request. BNP Paribas London Branch is registered in England and Wales

under no. FC13447.
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