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1947

© U.S. productivity and employment
Beginning in 2000, a widening gap between productivity and private
employment showed up in federal labor statistics (indexed: 1947 = 100).

@ Productivity

' Employment

Smaller gaps between

1977 1987

© X.Rattakorn NIDA 2017

Job growth suddenly
slowed in 2000, while pro-
ductivity remained robust.



“unicorns” —private companies valued at $1 billion or more.
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The billion-dollar technology startup was once the stuff of
muth



Technology startups are entering all insurance business lines
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* Blockchain is a very special kind of
distributed Database

* Peer network node data stores are
systems allowing users to replicate
and share files across a network

M



: 5 What'’s the right one?

Manager

Accounting



o Manager

o On cloud services

o Public View

o Trusted Networks

o Overridden Content

o Unauthorized Update

o No Tracking version

o Controlled by a single entity.

o Single point of failure.
e’ A

Accounting Actuary

Google Sheets



* Blockchain is leverage cryptography
to provide a decentralized multi-
version concurrency control
mechanism and to maintain
consensus about the existence and
status of shared facts in trustless
environments

M
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Problem ... Party As

records

Bank

Party D's
I' records

records

[NV X
Party C's
records

Auditor
records

Party B's
| | records

... Inefficient, expensive, vulnerable



Solution ... Party A'

records
Party D's [ r 1| Bank
records records
0
. g 00
Shared, replicated, permissioned
AT Al
0. F
" .
Party C's s B Party B's Auditor
records - - records & '| records

... Gonsensus, provenance, immutability, finality



How a blockchain works

(1 (2 3

A wants to send The transaction is The block is broadcast to
money to B represented online every party in the network

a5}a ‘block’ @/ﬁ\:\g

N
2]

5/ 6]

Those in the network The block then can be added  The money moves
approve the to the chain, which provides from Ato B
transaction is valid an indelible and transparent

g record of transactions

e

o)




Distributed

Ledger

Cryptography

Smart
Contracts

Decentralized, peer-to-peer network
Append-only distributed database

Replicated to all participant on the network
Shows current status as well as status over time

-

Ensures that transactions are secure, authenticated &
verifiable

Verifies participants' privacy while the ledger is shared

Consensus is the process by which transactions are verified
Decentralized consensus ensures agreement on "single-
version-of-the-truth® (allows for consistency among
distributed ledger)

Programmable contracts which contain the business logic
that is automatically executed when pre-defined conditions
are met

Ideal for arrangements that are: tailored, verifiable, signed,
self-executing, embedded in blockchain networks

Institute
and Faculty
of Actuaries



CHANGE THE WORLD

Shared public database without any central authority or party
responsible for its maintenance and improvement.
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———— Current payment and settlement system ———
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ORIGINCERT SOLUTION

OriginCert

Service Layer (OriginCert API) : Document and Business Smart Contracts

2 Blockchain (Hyperledger Fabric)

~ Single View ' Real-time ' Verifiable & Transparent and Immutable
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Counterfeit Diverted Stolen Fraudulent
Products Goods Merchandise Transactions
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BLOCKVERIFY =

Pharmaceuticals Luxury ltems Diamonds Electronics
Solution to track We work directly with We created a system that We work directly with
pharmaceuticals luxury manufacturers to can enhance trust in manufacturers to make

throughout the supply build a system of diamonds certificates and sure that customers are
chain and to ensure the verifying luxury goods. prevent fraud getting original
CONSUMErs receive an This will provide quality equipment

authentic product assurance for all parties



How Blackverify Works

The process a product goes through to ensure authenticity

Product Labelling

Each product is labelled with Block Verify tag

Verified Supply

Each product is verified along the supply line.
Supply chain becomes transparent to the extent
we want it to be

Consumer Verified

When the consumer purchases a product
he/she is able to verify that the product is
genuine and activate it

GENUINE

Anti-corruptible

We ensure that each product is validated and
recorded prevent even companies from
counterfeiting their own goods

Retail Verification

Retail locations can use mobile devices for
verification. They can be assured that the goods
they receive are genuine

Block Verified

Each product has a recorded history
permanently recorded in the blockchain. We can
provide verified history for each product




Case Study

Thailand National Health Services
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Blockchain initiative B3i {7

technology could change business anf.i customer service.

> BLOCKCHAIN

If Blockchain technology proves viable, it could well streamline paper work and
reconciliations for (re-) insurance contracts and accelerate information and money
flows, while greatly improving auditability.

Blockchain offers huge potential for enabling digital contracts and transactions

amongst multiple parties to be executed in a secure, transparent and auditable way.

Streamlining communication and transactions would subsequently improve industry
processes and provide better insurance services to customers



B3i — A true industry collaboration
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* Platform Solution to exchange (re-) insurance
information

e Standardize & Compliance

e Distributed ledger (Block chain) )
— Smart Contract |
— Payment

— Cryptography (secure and private)

* Covers the major elements of the Property Cat XL
reinsurance contract life cycle (i.e. smart contract
setup, premium settlement and claim
settlement).



IMPACT FOR INSURANCE INDUSTRY

7

In Insurance, blockchains have potential for impact across

" " NOT EXHAUSTIVE
the entire value chain |
Product Pricing/ Payment & Policy/ Risk capital &
development and underwritin collections Claims administration and investment
distribution g back offices management
P O O O O S
* Use blockchainasa *® Using blockchain as Leverage blockchain = Use blockchainfor  * Make data available
Potential reliable registry for payment infrastruc- for information about onboarding of new for re-insurers or
on-demand / usage- ture (especially insured goods and customers or other parties in a
e based insurance or across multiple events in order to verification of policy- controlled way
micro-insurances countries) fight fraud holder identity
= Offer P2P insurance ®* Use blockchainfor = Automate payments Automate claims * Use smart contracts
Potential via blockchain for P2P insurance through smart triggering and to automatically
use cases customer to underwriting, include contracts evaluating handling with smart determine payouts —
ith rt customer promotion external data, smart conditions for paying contracts,and e.g., e.g. triggering
:onlfan;las and sales, and contracts and peers out claims with sensors (IOT) process of
automated ops with (humans) to catastrophe swaps
smart contracts determine tariff and bonds
= Reduce costrelated ®= Reduce cost of = Reduce costand Reduce average * Reduced admin cost * Reduce admin costs
to commission and operations increase speed for claims cost related to and speed-up = Automate and
sales and operations = Reuse platform for payments — Claims process for increase reliability,
Kev benefits - 'ncrease trust of other types of administration onboarding auditability and
y customers due to insurances — Damage from fraud speed for financial
open, distributed * Include external and fraud detection instruments
system data for (semi-) Improve identification transactions based
automatic pricing of claim events on defined events
m «gripple e'agei‘;;“edger ONENAME ——
s @ ShoCard = L=11)
Exam |es1 RiISKebiz
° % J[m-rfle 15[ @ Allianz
@ ETHEREUM & ETHEREUM m Transfer
SmartContract _Genecgin

1 Not all insurance-specific
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Incumbent insurers and insTech

startups beginning to see and test the
value of blockchain

M > everledger

AXA Strategic Ventures invested in Everledger is developing a
Blockstream, a company that permanent ledger for diamond
develops hybrid blockchain certification and transaction history,
platforms that connect public and used by insurance companies and
permissioned chains others to combat fraud
pwek DYNAMIS Allianz @)
Dynamis is a peer-to-peer mutual, Allianz Cat bond — Natural
RPWC WhoIer’saléa offering unemployment insurance, catastrophe risk trade on the
P elnsijran dce c: i built on a blockchain and relying blockchain for smoother facilitation
acement and contract fire entirely on smart contracts for and accelerated triggering of cat
cycle documentation i ggering
y claims swaps & bonds

i ChainThat '

Commercial insurance placing platform -ChainThat's SafeShare launched first

decentralized application platform allows brokers and blockchain-based o

carriers to place commercial and specialty risks in the insurance solution for the | Z@‘@ . | Institute

insurance market. sharing economy %@,‘i and Faculty
2T | of Actuaries

CA5




Blockchain

InsurTech
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- #1 Claim History for Automate Claim
an

%\o

L] Po|icv Ch;,.i
fi n_sanz 22"y n

Regulator
%A
%ie:

1

e

°

o

BBBBB

&2

- e
Reinsurer Millennial
''''''' Customer

Broker

Broker Customer



{a a
Ecommerce v o . -
PRYSBUY v PayPal Alipay
Mobile .Pay ' poy @LG Pay S'é
HUAWEI
ﬁ R "
Telecom u AAAAAAAAA I EEEEE S Iam m"PESﬂ Pagtm Voreohe
Wallet
A
Digital Bank ﬁ W Vme capitaiCle
PRONPT PAY avma monzo by Visa
Digital ‘ S
Currency | ¢ Satang D BLOCKTRAIL
coinbase |k GII'
social/chat | (@INFZR (rabbit § Q g
WeChat Pay WhatsApp
st 2 ey EIEREX 6] @em € ) coire B
Others IrFay % G,,,,y G0~JEK SSF
Chirpify eWallet

©OX.Rattakorn



© O () © Bank of Thailand

‘ - . : 6V 6V
f‘mt‘fﬁ~uq._-,ﬂ b a il I ﬁ
13 o g =gl U o g =4
i N et g9 Ul a1 U
: ! e QR lidasldiiuan
laidasnaiaatina

W K PLUS

318 lasgnly

Quiet Zone
$U# 1 9un QR Code tussgdoya 362 dadnws

—15ecm |

IR

5U 2 3u1n QR Code fussydioya 62 Aadnus
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Significant hype, early promises

80% of banks
predicted to
initiate blockchain
projects by 2017

24+ countries currently
investing in blockchain

Global

Interest
2,500+ patents

filed over the

Research
last 3 years

Z

Consortium Bk Vent_ure
efforts activity capital

& &

Over US$ 1.4 billion
in investments over
the past 3 years

90+
corporations
have joined
blockchain
consortia

Central
banks

90+ central banks
engaged in blockchain
discussions worldwide

Source: World Economic Forum

E ® W § B

¢
—|

Top Challenges

Regulatory environment

Collective standardization

Legal Framework

Confidentiality/Privacy

Systems integration

Scalability
g
i, SE}% Institute
f.».&ﬂ S\ | and Faculty
o2y | of Actuaries




Blockchain Technology — Promising Use Cases for Healthcare Industry

Patient Generated Data

Home
Medical

Devices Activity

Monitoring
mHealth
Solutions
Hand held
Medical Tech
. Connected
Hospital Equipment
Medical (a
Devices § :
3

Lab on
a Chip

Ambulatory
Med
Devices

\:
Encryption &

Clinical Data and Health Records

Stores different types of health
data (e.g., images, genomics,
and lab reports).
Consists structured and
unstructured data
Information is encrypted and
digitally signed

Data lakes

Digital Sign

Decryption 8

Authenticate
Digital Sign

&

Blockchain

Consists acomplete indexed history,
patient’s unique identifier, and an
encrypted link to health record.
Each record is time stamped.

All patient records (historical) are
togetherand stay with the patient.
Patient has control overthe
permissions onwhom to share with.

2

%-.

Blockchain network consensus
enables disintermediation to
automate claim adjudication
and payment processing with
predefined smart contracts

Payers
Providers uses health
application to access & o
health data ?' v

Providers

Health ~

Analytics & - (F)
loMT e

G368 -

-8
_}[}’_1,”

Patient
Patients use mobile devices to
assign access permission to data
and to provide publickey

S

o

$624
Pharma/

Research
Distributed patient consent for
research/ clinical trials enables
data sharing, audittrials, and
clinical safety analyses

Source: www. hegthit.gov; Frost & Sullivan



