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Is the hype around blockchain
justified? SinceBitcoin |ntroducad
the world to the concept of secu
distributed ledgers, much has been

written about their potential to
address other business problems.
But the discussion often remains
abstract, focusing on the opportunity

to decentralize markets and disrupt
middlemen. In the latest in.our
Profiles in Innovation series, we shift
the focus from theory to practice,
examining seven real-world
applications of blockchain, such as
enhancing trust in the Sharing
Economy, building a distributed
smart grid, lowering the cost of title
insurance, and changing the face of
finance across capital markets,
trading and control. We identify,
itemize, and quantify the players,

dollars and risks for blockchain to | |
reach its full potential.
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Exhibit 4: Airbnb continues to see strong growth, which Exhibit 5: P2P lodging site penetration is on the rise
we believe could be accelerated with blockchain % of respondents who were familiar with P2P lodging sites
Airbnb worldwide occupied room nights (mn) and used them for leisure in the last year. Survey of 2,000.
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Exhibit 6: Younger travelers are more likely to use P2P Exhibit 7: Travelers in the highest income bracket are less
lodging sites among people familiar with them likely to use P2P lodging sites among people familiar

% of respondents who used P2P lodging sites in the last year with them

(overall = 54%), 4Q15 % of respondents who used P2P lodging sites in the last year
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— Age ----- Overall mm Income  ----- Overall
Source: Survey of 2,000 US consumers — Goldman Sachs Global Investment Source: Survey of 2,000 US consumers — Goldman Sachs Global Investment
Research. Note: The sample was limited to people familiar with P2P lodging Research. Note: The sample was limited to people familiar with P2P lodging
sites who traveled at least one day in the last year. sites who traveled at least one day in the last year.
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Exhibit 8: : Males are more likely to use P2P lodging sites Exhibit 9: If people have used a P2P accommodation, the

than females likelihood that they prefer traditional hotels is halved
% of respondents who used P2P lodging sites in the last year Question: When factoring in everything from price to location
(overall = 54%), 4Q15 to quality, do you prefer P2P accommodations or traditional
hotels?
80% 100%
70% 79%
61% 80%

60%
50% - 60% -

40% - 40%

40% | 36%

30% - 24%

’ 19% 7
20% - 20% -

4 - W
10% 0% |
0% - Prefer traditional Prefer peer-to-peer No preference

hotels accommodations

mDid NOT stay in P2P lodging Stayed in P2P lodging

Source: Survey of 2,000 US consumers - Goldman Sachs Global Investment Source: Survey of 2,000 US consumers - Goldman Sachs Global Investment

Research. Note: The sample was limited to people familiar with P2P lodging Research. Respondents limited to people familiar with these accommodations;

sites who traveled at least one day in the last year. “stayed in P2P accommodation” cohort has stayed in one in last five years,
4Q15

KV 200044 3K FHH P FH W E——m B R IRE I T . ER: AR T HERDIRT T — REAEP2PEME KA
o “RISIEP2P{ETE 2 51T 64E N 2 RKE — k.

H AT A A B A

P2PjigiE ™% (Aironb. HomeAway. FlipKey. OneFineStay%%) #(Z&iE AL, FIRAGL A B A5 2 8K e 2%
Ti. 245, ArbnbiR 191 M EEEIZ200 6% EEE, CRERIE6000/0% . XMF & CEENIKIE
o RIS R T . HAMARSS T, P2PHRIE SIS RS R, BN AS LB &G TwE, 7
HH—AF & F SRR

1. POT: BRJE, BT DRSS s hr s A FE AR . Mt E i REATRIEE R, . XA, &F
ZHR VAT . BT AR, AN 55 B R INAIAR, TR S K S T AR -

2. G BEHOT ), AT AT RER 2 . Arbnb ISR A AL 2 A AE 5 24 /N 3 SORF RIS B3
E

3. V. Aronb HATHIZERR, B EANBUE AT LU 500 [ prAr, XA L st Brfy AL Al e

9 EFEUR R T R AN 2 4. P2PHRIE M P B BRI 3 R TRV AS S F 7 Bl s A RN AN %4 ()AL
o B ENIDAE BIAE: () T BRAIEA:  (3)TRIT BT A AT IR . 48 4 B3 46 T L AT DLigk )45 73 1) R B AN 22 &b
e, EERATIAAREE AT DUNE S Z IR SEMET TS, UAETFSEMEEAERTS Pk, RITAAKX
Yl iy 28 2 O S R L2 BB R S B, (B8 P AT IEA R % R B CEHIET.

X HesEan iR =A% ? LLAirbnb e

FAVN A X HBETT LA & P e, e Eings, N RGN, XEEETT CLAEP2P(E1E iz H 14
— AR IEMEN, T RS04 FRSE . CLAIrbnbZ$1,  FRATTHT 2047 A g BIE 2 16 K 3 i /N AR Bt o) ] g s
5 (BB 3 F 3 i 28 K5

B0 XEBENP2P(E T AR A — NP BRI HEAT AL 1L

15



- F Al A 56 X P 1 o8 )5
« NLHNBUR R DM B

‘ Sl BRI % S ST

BUT WU HOBUR A0 5 5 A A ) OIDSCRAETTIE
o 5 SIS BEAE 1 P i R PR3 AR e R T

i ATHAEREEL o A EAFIDFRIRH S (T
 NMEJR24 NI HOKER 3 E - R £ AR O
o VR TR b e

e O LB o FE g

i o ST o VPANI0IE 75 B REAE 2 5 e 3%
et CIPITTEH, Rk

KV IR

16



Exhibit 11: Blockchain offers the potential for a user to securely tie identity and payment
credentials to a unique identifier, along with digital reputation information (from verified
reviewers), which can help augment the user’s credibility

- ™
123456 789 E VERIFED
kcamﬂammmnda Callorria DMV
' N
Jane G. 6 E VERIFIED
1234 4567 8910 1112 +—
Millennium Charge Card ——
US.A.
o ]]I[[‘
VERIFIED
JaneG_ US Department of State

SECURE DIGITAL IDENTITY
CREDENTIALS & REPUTATION

Source: Goldman Sachs Global Investment Research.
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Exhibit 12: Airbnb could be a top lodging player by 2020 Exhibit 13: Airbnb continues to expand its scale

Top 10 hotel companies — December 2015 US Airbnb available room equivalents vs. % of US rooms
e ol s i 1,000,000 - 15%
Hitton 561,508 11% -
Marriott 543,185 10.8% 15 'ﬂs':'J 800,000
Wyndham 433,483 86% 15 K]
Choice 400,959 3.0% 11 2 t 10% 2
IHG 386,582 7.7% 9 ¢ 600,000 S
Starwood 159,926 32% 10 ] n

= >
Best Western 143 938 3.0% 1 2 400000 s
Motel 6 109,422 22% 1 = 5o, ®°
Hyatt 104,933 21% 7 %
La Quinta 86,229 1.7% 1 w 200,000
Total rooms from top 10 brand families 2935168 58.3% 83 =
Total rooms in the US 5,038,485 100.0%

0 0%
2010 2012 2014 2016 2018 2020

Source: Smith Travel Research, Company data, Goldman Sachs Global Source: Goldman Sachs Global Investment Research.

Investment Research.
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Exhibit 14: US total occupied room supply growth (Airbnb and US hotel industry) — attributable to Airbnb vs. hotels
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Source: Goldman Sachs Global Investment Research.
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KE#15: 7E600bpHIEr, MR T MR, XHaES 456 E 5 L2 2 fIRevPARFEZIIHT — % .
Airbnb 34K 2 F0] 3 B JE b 1) #200 X btz 5 (200bps. 400bps. 600bps)

Exhibit 15: Under our 600bp case scenario, blockchain could double RevPAR impact on US hotel industry vs. base case
Airbnb growth and impact on US hotel industry sensitivity — blockchain cases (200bps, 400bps, 600bps)

2015 2016 2017 2018 2019 2020 Cumulative
Airbnb worldwide occupied room nights (mns) a N
Base Case Scenario 79 131 201 288 391 .’ 506
% growth 79.5% 65.5% 53.5% 43.5% 35.5% I 295y ‘\
Blockchain - 200bps faster growth 79 133 209 312 448 'f 625 '\
% growth 79.5% 67.5% 57.5% 49.5% 43.5% | 39.5%
Blockchain - 400bps faster growth 79 134 217 337 510 I. 763 g
% growth 79.5% 69.5% 61.5% 55.5% 51.5% - 49.5% '
Blockchain - 600bps faster growth 79 136 225 363 579 ' 923 1
% growth 79.5% 71.5% 65.5% 61.5% 59.5% ' 59.5% |
Airbnb % exposure to US 24% 23% 22% 21% 20% ‘ 19% i
US Airbnb total occupied room equivalents l '
Base Case Scenario 51,529 81,470 119,891 164,141 211,703 l 259,577 |
Blockchain - 200bps faster growth 51,529 82,454 124,502 177,581 242,559 ‘. 320,377 ,'
Blockchain - 400bps faster growth 51,529 83,439 129,188 191,660 276,385 \ 391,223 -
Blockchain - 600bps faster growth 51,529 84,423 133,950 206,392 313,346 ‘\473,212 i
US Airbnb incremental occupied room equivalents ST
Base Case Scenario 21,614 29,941 38,422 44,250 47,562 47,874 229,662
Blockchain - 200bps faster growth 21,614 30,925 42,048 53,079 64,978 77,818 290,462
Blockchain - 400bps faster growth 21,614 31,910 45,750 62,472 84,725 114,839 361,309
Blockchain - 600bps faster growth 21,614 32,894 49,527 72,442 106,954 159,864 443,296
RevPAR impact to US Hotel Industry L ey
Base Case Scenario 65bps 88bps 109bps 123bps 129bps ¢/ 127bps ‘. 640bps
Blockchain - 200bps faster growth 65bps 90bps 120bps 147bps 175bps |1 204bps | 801bps
Blockchain - 400bps faster growth 65bps 93bps 130bps 173bps 227bps ‘_ 298bps ,' 986bps
Blockchain - 600bps faster growth 65bps 96bps 140bps 200bps 285bps N 411bps, - 1,197bps

Source: Goldman Sachs Global Investment Research.

K#16: fEXH4E600bpstsniz it N, A 1T iTArbnb ) £BRTITT %% F & H46% K
Airbnb & BRI HIT A (HJi%€8) ——2015-2020

Exhibit 16: We see 46% upside to Airbnb’s worldwide booking fees under a blockchain 600bps enhancement scenario
Airbnb worldwide and US booking fees (US$ mn) - 2015-2020

Worldwide booking fees (US$ mn) 2015 2016 2017 2018 2019 2020 Cumulative DeltavsBase 9% Delta
Base Case Scenario 903 1,539 2,433 3,596 5,018 6,693 20,181 0 0%
Blockchain - 200bps faster growth 903 1,557 2,526 3,890 5,750 8,261 22,887 2,706 13%
Blockchain - 400bps faster growth 903 1,576 2,621 4,198 6,551 10,088 25,937 5,756 29%
Blockchain - 600bps faster growth 903 1,594 2,718 4,521 7,427 12,202 29,366 9,185 46%

US booking fees (USS mn) 2015 2016 2017 2018 2019 2020 Cumulative DeltavsBase % Delta
Base Case Scenario 215 350 530 747 992 1,256 4,090 0 0%
Blockchain - 200bps faster growth 215 355 550 808 1,137 1,551 4,614 525 13%
Blockchain - 400bps faster growth 215 359 571 872 1,295 1,894 5,205 130615 27%
Blockchain - 600bps faster growth 215 363 592 939 1,468 2,290 5,867 1,777 43%

Source: Goldman Sachs Global Investment Research.
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Exhibit 17: Worldwide booking revenue would reach $102bn in 2020 under 600bps case vs $56bn in base case
Airbnb Worldwide and US Booking Revenue (US$ mn) - 2015-2020

Worldwide booking revenue (US$ mn)
Base Case Scenario
Blockchain - 200bps faster growth
Blockchain - 400bps faster growth
Blockchain - 600bps faster growth
US booking revenue (US$ mn)
Base Case Scenario
Blockchain - 200bps faster growth
Blockchain - 400bps faster growth
Blockchain - 600bps faster growth

2015
7,522
7,522
7,522
7,522
2015
1,788
1,788
1,788
1,788

2016
12,822
12,977
13,132
13,287
2016
2,920
2,955
2,990
3,025

2017
20,272
21,052
21,844
22,649
2017
4,413
4,583
4,755
4,931

2018
29,963
32,416
34,986
37,676
2018
6,223
6,733
7,267
7,825

2019
41,818
47,913
54,595
61,896
2019
8,267
9,472
10,793
12,237

2020
55,779
68,844
84,067

101,685

2020
10,470
12,922
15,779
19,086

Cumulative Deltavs Base % Delta

168,175 0 0%
190,723 22,548 13%
216,146 47971 29%
244,714 76,539 46%
Cumulative Deltavs Base % Delta
34,081 0 0%
38,453 4,372 13%
43,373 9,292 27%
48,892 14,811 43%

Source: Goldman Sachs Gilobal Investment Research.
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Exhibit 18: RevPAR compression — US hotel industry

]
=

3% -

2%

RevPAR compression - US Hotel Industry

2015 2016

2018

2019

2020

Blockchain - 600bps faster

Blockchain - 400bps faster

Blockchain - 200bps faster

1% -
) . Airbnb Base Case Scenario
0% J T T T

2017

Source: Goldman Sachs Global Investment Research.
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Exhibit 19: The US electricity market is large and
continues to grow
Annual electricity sales in US ($ bn), 1990-2014

Exhibit 20: We expect transmission and distribution
capex to increasingly outstrip spending on generation
Mix of US utilities capital expenditures, 2015E-2040E
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Exhibit 21: The shift toward distributed generation is
occurring...
% of centralized generation capacity adds vs. distributed,
2014-2023E

Exhibit 22: ...as rooftop solar gains increasing
penetration in both residential and non-residential
markets

Rooftop solar penetration in US, 2015E-2030E
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Souree: EIA. Souree: Goldman Sachs Global Investment Research.
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Exhibit 23: Line losses have averaged close to 10%
historically and 8%-9% in recent years
Line losses as % of total US generation
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Exhibit 24: Outages have been on the rise over the past
decade-plus, as the grid has continued to age
Electric disturbance events, 2000-2015
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Exhibit 27: The distributed Smart Grid enabled by blockchain could allow distributed power generators and consumer
to interact with each other
Smart grid illustration
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Exhibit 29: Title insurers absorb substantial costs in conducting property title searches in
order to augment loss prevention, supporting profit margins of 2%-5% on average
Title insurance industry combined ratio, 2005-2014
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Exhibit 30: Title insurers’ operating cost structure largely consists of headcount costs
lllustrative breakdown of title insurance cost structure (bn)
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Exhibit 31: Title search is a manually intensive process, as abstractors and curators must process and clear paper-based
property records — 30% of which are found defective at the time of the proposed transaction (sale/refinancing)
Title search process
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Exhibit 32: Sources of title claims could be easily Exhibit 33: ...while many process causes of claims could
identified with blockchain... also be avoided with blockchain
Claim causes Process causes
File shortage Escrow i Unclassified
Permit violation _ 2% v
4% — 1% 2%
Defective title Fraud Other
6% 13% 7%
Search &
Examination
16% No error
45%
Underwriting
Basic risks 15%
12%
Source: First American Financial. Source: First American Financial.

PSRN S N SR ol & T

DXL AT DA R L8 i 8, PRI 17 AT B MARAS_ESUE BLA (7 BUR 2 T e i T8l (i se B AN R U T S5 T, FRATTIA
R R BAC R I BT R RORFEK. Hut,  FRATTTRTE X R AT DA SRR B2 PR AR 524, B k>
BRANA BN FATHHOT XSO R R RS, O™ BUE B2 E R A 2L, b 1 ORI 2 =1
R e, FATIONUIR I T I AR A i, Z0miH 38 S i ke, KON PRIS: 2 IR A 2 207 K O
BAH) O b — m D) o DXCHRAE T LA R > 3K SR PR A

BIZe34: XHegERT DLARAS E 308 B 17 B R 7 3.

32



DB BURG R RS

1. PREGI LS (ESE, migt. BAD

2. R AR &—

3. XHugE Bl i) (ERBZHILT) » AEHEH BT B+ AR
4. MRS AR

Exhibit 34: Blockchain could fundamentally disrupt the way title search is currently conducted
Blockchain title search process
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Exhibit 35: Blockchain could drive $2.3bn in headcount savings in our base case
Estimated industry headcount operating expenses currently vs post-blockchain ($bn)
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Exhibit 36: Labor-intensive underwriting expenses could decline significantly as a percentage of premiums
Estimated industry operating expense composition (as % of premiums) currently vs post-blockchain
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Exhibit 37: We estimate blockchain could drive $550mn in claims/legal savings annually
Estimated insurance claims/legal expenses currently vs post-blockchain
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Exhibit 38: Blockchain could drive significant cost efficiencies, with savings being passed
through to the consumer while title insurers maintain profit margins (2%-5%)
Sensitivity scenario: Title premiums vs. consumer savings ($bn)
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Exhibit 39: Blockchain could help drive lower title insurance premiums in the US
Average premiums as a percentage of purchase price (assuming $275,000 property value)
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Exhibit 41: Many countries face meaningful inefficiencies as a result of low land registration rates
World Bank land registration index by country; index reflects aggregate ranking of time, steps and costs involved in registering

property
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Exhibit 42: Low registration rates contribute to high

property transfer fees

Property transfer fees as a percentage of property value
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Exhibit 43: Lack of asset collateral tends to contribute to

higher mortgage rates as evidenced by relative spread

between secured and unsecured credit rates
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Exhibit 45: Simplified illustration of how US cash equities trade today
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Exhibit 46: Blockchain could reduce the GSe $9 bn annual expense base in US cash equities trading
GSe global equity revenue, expense base and composition ($bn)
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Exhibit 47: We estimate $1.3bn in compensation Exhibit 48: ...and $1bn in IT spending directly related to
expenses are tied to back office/ clearing & settlement... US cash equities clearing & settlement, or 5% of spend
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Exhibit 49: We estimate a 16% reduction in total costs (~$1.4bn in annually) in US cash
equities amid reduction in IT and back-office compensation, enabled by blockchain

GSe US cash equities savings as % of total cost base given range of savings on back office IT
and comp. expenses
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Exhibit 50: We estimate $5bn reduction in capital required at DTCC clearing houses; economic savings of ~§500mn
assuming a 10% ROE opportunity cost
Participant deposits at DTCC subsidiaries at year-end 2015 ($bn); GSe econ. savings due to lower capital required at DTCC ($bn)
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Exhibit 53: We estimates $2.8tn in average daily repos Exhibit 54: The market is split roughly 50/50 across
outstanding bilateral and triparty repo
Average daily repo amount outstanding, $ tn Breakdown of repo outstanding: bilateral vs. triparty, $ tn
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Exhibit 55: Repo transactions settle on either a bilateral or a triparty basis
Bilateral and triparty settlement
BILATERAL SETTLEMENT
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Exhibit 56: Greater efficiencies in the repo market would facilitate greater flow of liquidity across capital market
participants
Key repo market participants
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Exhibit 57: We estimate that another $1tn in notional repos could be netted down,
reducing capital requirements on dealer balance sheets
US repo market: Notional with and without netting benefits ($ tn)

G5Se that 60% of repo market could be netted post
blockchain, an increase of $1 tn from today's levels
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Source: Federal Reserve Bank of New York, Goldman Sachs Global Investment Research
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Exhibit 58: Assuming a 10% ROE and a 5% capital buffer under SLR, and also assuming

that 60% of the total repo market can be netted, we estimate ~$5.6 bn in capital savings

GSe Repo Capital Savings under various netting and ROE scenarios $ bn
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Exhibit 59: Syndicated loans have by far the longest settlement period
Settlement period by asset class

T+30 -
T+21
T+20 -
T+10 -
T+2 T+3
T+0 T+1
T+0
Exchange-traded Equity Options & European Equities US equities, Corp Syndicated Loans
FICC derivatives Futures, Govt Bonds
Bonds

Source: Procensus, Goldman Sachs Global Investrnent Research.

k. Procensus. i 4ERIEENT R

T AT AE 2

AN ANRAE T K EAE R H AT A T+2 1 S . ORI g nh . kAP R E S 4,

AT S R R & HE S, FEPRNRITHFE 584 X F1.3% B &% (L 5810103k T, %4
ZZMN1300 773K 70) » IRIELSTA, 20155 IRBATAT BE K T 3478 B BE 2159001245 76 AT T FUHATAF Bk Tl 3 11 3=
B {a)

o SESEUTULRC: HRAT R S, WRBCAE T, A B G S22 T G S 5 i PR ) 9 <
A, T AT R AR B DL S ST B o SR AN LT (Rt AR T Sz sl i, PR D o T N R 1) 17 52 5 e R S
B TR LA R AP A5 2

56



o FPHUETTFE: BkAE RGPS, MIETNCRATER, K75/ EPEET MR R RE 2 Bom, W
REFEAE T Sy o FERXFEIL T, Lo FRELHSHIAT, LI SAETT B 5 hik e — SRR

o FEMIAEESR CHIRES . RIECERFHEINK Bk S) « SEHEETEE 5 I ) &R0 R 4Rt G LS Bt
AR s . XIHEW TIAT RSP SiNE T (2.8K) MMABAFHHLE Y (5K) WASE, Rkt
Z ORI AR E S (BAEE S &) WIS, RGBTSR (WIAIR S AT 5EiE 50, S IET A R 4 4Lk
B, LASHEANIK P g R FATCAELSK

o BZHTFEHETE: HEl, 2L NTZFFEAE —ANHB Rl P45 50 LS M1 A3 RS HIE.
H, AMHMESHR SR, HARBNAEM A I Z RA4HE B RS

o WRXGMAFMYA R XL TZGWANETICHEE, 55 i FYFEIRMNE. BEEEAdk
FA[, A LB R T SR R RS BT SR HI AT RS B ORI BREANR AR . XTI R RBE S F IR
UAEE A H .

o XU E WM T ORATE: 20144E10H22H, IEM S AEIEIKI G2 L CLOTE P I H P2 R IEIEZR I T % 7.
#5245 (Dodd-Frank)f3 5y XU 5 RN . X EeR N E20165E N FEAR, e CLOLH 2 F EI 1T XIS B F ik
EA7, HAAFREN A CLOM S AP 4 K15%. J5 Bt &, CLORITROL KEREEY (K%60) . Kk, il
PRARAT b 2 X 4 i 45 S B 53— I R AT, SRR B XU 1 B e s

E|260: KU E B ALE KR B T CLOK AT &

4R HCLORITE—T23E T

K. LSTA. sk vt 5t

Exhibit 60: Risk retention rules have dramatically reduced CLO issuance volume
US monthly CLO volume — US$ bn
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Source: LSTA, Goldman Sachs Global Investment Research.
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Exhibit 61: Under current practices, trades take on average 21 days to settle
Current leveraged loan settlement process

T+0 6 9 12 15 18

1 3 21
e o O O [ J [ B
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(1.3 days) (5.5 days) (14.4 days) (19.4 days)
Allocation Buyer/Seller A&A (8.9 Trade Settles
(2.7 days) days) (21.1 days)

Source: Markit Loan Settlement. Note: Data reprasents 461,500 allocations in 2014
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Exhibit 62: Settlement period could be reduced to 7 days from 21 today
Current vs. target settlement periods
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- (1 day) (7 days) Key areas of focus to reduce settlement period
§ Borrower Consent (BC)
L] Agent - Submit BC and Agent AZA / Assignment Agreement [A&A)
Trade Ent
= r?;:_ Onl e Buyer/Seller AZA sDC sDC
(3 days) (7 days)
T+0 1 3 6 9 12 15 18 21

g @ @ @ @ o @ @
g Trade Entry Buyer/Seller Confirm Buyer/Seller SDC Agent SDC and AZA
£ (1.3 days) (5.5 days) (14.4 days) {19.4 days)
£
a Allocation Buyer/Seller A&A (8.9 Trade Settles

12.7 days) days) (21.1 days)

Source: Markit Loan Settlernent, LSTA {Loan Syndication and Trading Association).
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Exhibit 64: Secondary volume totaled $591bn in 2015
US leveraged loan monthly volume ($ bn)
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Exhibit 65: US leveraged loans - Industry capital buffer requirement and economic cost

Cumulative $150mn in economic cost in 2015
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Source: Goldman Sachs Global Investment Research.
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Exhibit 66: Assuming target ROE of 10%, industry savings could reach ~$110mn if the
settlement period falls to 6 days from 21 today
Industry Economic Savings vs. decrease in settlement time, holding ROE constant - US$ mn

Source: Goldman Sachs Global Investment Research.
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Exhibit 68: HY and loan issuances have fallen in 2016 Exhibit 69: Leveraged loan volumes remain relatively

US Leveraged Loan and High Yield Issuances — US$ bn strong
US Loan and High Yield Monthly Volume- US$ bn
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Exhibit 70: AML compliance costs and regulatory fines continue to reach new highs
AML compliance spending + AML regulatory fines, 2009-2014 ($bn)
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Exhibit 71: AML operating costs largely consist of headcount costs
Illustrative breakdown of AML budget expense structure

~$10bn in AML expenses ~$8bn in headcount costs

Training
Technology 18%

23%

Customer due- Ongoing
dilligence transaction
onboarding monitoring
Headcount 21% 61%

7%

Source: Celent, Goldman Sachs Global Investment Research.
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Exhibit 72: AML implementation procedures are highly manual
AML implementation phases

Onboardmg
Manual KYC checks
= Review account ownership structure Identify Customer due Watch-list
« Cross-check beneficial account verification diligence screening
owner with sanction lists
= Apply risk rating to client account
Monitoring
* Transaction monitoring is not fully
automated
Transaction Enhancled Watch-list
* Compliance personnel manually @ transaction
review suspicious transactions monitoring CoiauE screening

= =3% of transactions are manually
reviewed

4

« Financial institutions must maintain
all account transaction records Suspicious Currency Case & alert
+ Produce suspicious activity and activity reports SansaEton management
currency reports for regulators reporting

+ Comply with ad-hoc requests

Source: Goldman Sachs Global Investment Research.
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Exhibit 73: We estimate blockchain could drive $2.5bn in operational cost savings
Estimated industry headcount operating expenses currently vs post-blockchain ($bn)

$12 -
é $10.0 bn Operational savings of
Eﬂ 510 T $2.5 bn
E s8 $7.5bn
b3
EJ- 56 _ -
x
)
! u E——
e
©
s 52 A
o
=]
$0
Current Blockchain
W Transaction monitoring ® Technology
Account onboarding Training
Source: Celent, Goldman Sachs Global Investment Research.
KIE: FER. SRR A
BIKT74: N BHRE R I SO s g ok s /b
Tt 447k H AT 388 S 2L RVS L X i /5 FY
Too AT I S e NMHXSEE

AT%AE 5 Wi dss
23% AR H
16%JT 7 8 1%

14% IS

LA XPURETTLIER 5
42% 73 5y %
31% AR
14%JF F di 1%

13%HHISC

Exhibit 74: Labor-intensive AML implementation expenses could see significant reduction
Estimated industry operating expense composition currently vs post-blockchain
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Exhibit 75: Blockchain could drive between $0.5 - $2.5bn in AML penalty savings annually
Estimated AML penalties currently and post-blockchain
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