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COMPLEX SYSTEMS

Ecology for bankers

Robert M. May, Simon A. Levin and George Sugihara

There is common ground in analysing financial systems and ecosystems, especially in the need to identify
conditions that dispose a system to be knocked from seeming stability into another, less happy state.

“TI'ipping points, ‘thresholds and breakpoints,
‘regime shifts’ — all are terms that describe
the flip of a complex dynamical system from
one state to another. For banking and other
financial institutions, the Wall Street Crash
of 1929 and the Great Depression epitomize
such an event. These days, the increasingly
complicated and globally interlinked finan-
cial markets are no less immune to such
system-wide (systemic) threats. Who knows,
for instance, how the present concern over
sub-prime loans will pan out?

Well before this recent crisis emerged, the

spent on studying systemic risk as compared
with that spent on conventional risk man-
agement in individual firms? Second, how
expensive is a systemic-risk event to a national
or global economy (examples being the stock
market crash of 1987, or the turmoil of 1998
associated with the Russian loan default, and
the subsequent collapse of the hedge fund
Long-Term Capital Management)? The answer
to the first question is “comparatively very
little”; to the second, “hugely expensive”.

An analogous situation exists within fish-
eries management. For the past half-century,
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Selection of companies

Soybean processing

5 companies representing

Export value of
soy products

Beef processing
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Top 5 Financial Giants
(stock ownership in million USD, 2016)

State Street
BlackRock 4.8 billion USD
8,0 billion USD N
\ N A

Norwegian Funds
2,1 b«@on USD

Vanguard
6,8 billion USD Dimensional Fund Adv

\ 1,1 billion USD
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’Big Three’
Blackrock, Vanguard, State Street

I Powers of concentration
Ownership of US listed companies*, %

Where the shareholding of the Big Three investment firmst is the:
B largest M second largest third largest Big Three not among the largest shareholders
0 20 40 60 80 100

Market
capitalisation,
$trn

Number of
companies

Source: “Hidden Power of the Big Three?”,
Fichtner, Heemskerk and Garcia-Bernardo, 2016 *June 1st 2016 TBlackRock, Vanguard, State Street



The architecture of power: Patterns of disruption and sta-
bility in the global ownership network
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Figure S16. Evolution of a selection of top influencers. BlackRock is seen rising while
the former number one, Barclays, is in decline.
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Total ownership by prevalent stockholders in the

selected companies

Selected companies represent:

of the export value
of soy products
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Total ownership by prevalent stockholders in the

selected companies

c. Boreal forests, Russia
Timber, pulp and paper sector
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Total ownership by prevalent stockholders in the

selected companies
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Map 5. Forest cover and
deforestation in the Brazilian
Amazon, 2000-2015

Source of data: PRODES 2016, IBGE 2015,
IBGE 2017, INPE 2017, Global Forest

Watch 2017
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Map 2. Soy agency map:
Scoring of financial giants’
potential agency in the soy
sector in Brazilian
municipalities

Source of data: Trase.earth 2017, Orbis 2017,
IBGE 2017, INPE 2017



Map 4. Beef agency map:
Scoring of financial giants’
potential agency in the beef
sector in Brazilian
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Top 10 investors
(million USD)
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Asset Management One
BlackRock Japan
Nomura Asset Management
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Investment Manager % all Singapore TE19
Biome of interest 8 # investors Total Value (USD) : =
sub-type investments
Asset Manager 8 $211,026,395.92 | 77.2094%
Boreal, Canada Brokerage Firm 1 $1,895,157.94 E 0.6934%
______________________________________________________ £
TOTAL 9 $212,921,553.86 . 77.9028%
Asset Manager 2 $23,074,768.65 E 8.4425%
Amazon; Brasll (beef) ssvesrsrrsss s T T EE e
TOTAL 2 $23,074,768.65 , 8.4425%
Asset Manager 6 $20,333,976.44 ' 7.4397%
ST T 00T Hmmeimie i w ol e o o s E e ‘
TOTAL 6 $20,333,976.44 . 7.4397%
Asset Manager 4 $16,545,627.33 E 6.0536% |
Amazon, Brasil (soy)  Bank 1 $440,880.00 1 0.1613% %
TOTAL

5 $16,986,507.33




Table 3: Singapore investors in the TE19 (2017-12 31) -
held, % total Singapore investments, % total investments in TE19

investor type, value (SGD) of shares

% Investor % Singapore | % Total TE19
Investor Name ¥ Investor Sub-Type Total Value (USD E
yp I Portfolio  Shares ? Shares

Ichigo Asset Management Asset Manager $204,207,449.30 5.59% 74.7146% E 0.1973%
International, Pte. Ltd. :
Eastspring Investments Asset Manager $26,169,984.48 0.07% 9.5750% 1 0.0253%
(Singapore) Limited :

Vanguard Investments Singapore Asset Manager $18,542,943.02 0.93% 6.7844% 1 0.0179%
Pte. Ltd. :

BlackRock (Singapore) Limited Asset Manager $12,358,299.98 0.37% 4.5216% 1 0.0119%
Aberdeen Asset Management Asset Manager $4,432,920.77 0.00% 1.6219% E 0.0043%
(Asia) Ltd. |
Wellington International Asset Manager $3,868,823.81 0.25% 1.4155% E 0.0037%
Management Company Pte. Ltd. :

Dynamic Technology Lab Pte Ltd. Brokerage Firm $1,895,157.94 0.34% 0.6934% 1 0.0018%
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Top 10 forest concession operators
(million hectares)

0.4 0.8 1.2 1.6

Sinar Mas

Rimbunan Hijau (Rimbunan Sawit Bhd)

Wilmar

Shin Yang (Shin Yang Shipping Corporation)
Ta Ann

KTS (BLD Plantation Bhd)

7 AN WTK (WTK Holdings Bhd)

8 [Ab4 Barito Pacific

0.13 Sime Darby

0.12 Genting Group




0.54

Japanese investments

0.4% 0.4 0.8 12 16
1 Sinar Mas
2 Rimbunan Hijau (Rimbunan Sawit Bhd)
3 Wilmar
6.8 4 Shin Yang (Shin Yang Shipping Corporation)
million USD 5 Ta Ann
KTS (BLD Plantation Bhd)
7 KFAR WTK (WTK Holdings Bhd)
99.6% 8 LRk Barito Pacific

Asset manager
® BankandTrust

Top 10 investors

(million USD)
0.5 1.0 1.5 2.0
Mitsubishi UFJ Kokusai
154 Asset Management
1.40 Nomura Asset Management
1535 Amundi Japan
1.02 Asset Management One

Sumitomo Mitsui Trust Asset Management

Top 10 forest concession operators
(million hectares)

0.13 Sime Darby

0.12 Genting Group

0.28 Astmax Asset Management

0.21 State Street Global Advisors (Japan)
0.14 Daiwa Asset Management
0.13 Barings Japan

0.09 T&D Asset Management




Table 3: Singapore-based investors in Borneo-based companies (as of 2018-12-
31) —investor name, type, value (USD) of shares held, % total Singapore-based
investments, % total investments

Table 2 il and
% Investor % Singapore | % Total
Investor Name (1) Investor Sub-Type Total Value (USD
WOOd'f e (hep) Portfolio Shares 2 Shares () Vpe
Global Cocoa Holdings Ltd Corporation $864,697,134.11 100.00% 31.4889% 1 2.5653%
Kuok (Singapore) Limited Corporation $623,414,787.93 68.76% 22.7024% 1 1.8495% Total
Investor T Hong Lee Holdings Pte. Ltd. Corporation $405,409,920.24  93.29% 14.7635% ' 1.2027% DRNEO
: (2)
GIC Private Limited Sovereign Wealth  $296,689,170.18  0.44% 10.8043% 1 0.8802%  1ares
Fund :
Corporatiol : 109%
King Fortune International, Inc. Corporation $112,798,400.00 100.00% 4.1077% 1 0.3346%
. ! 0,
Soverelgn \ FIL Investment Management Asset Manager $104,021,413.45 1.20% 3.7881% . 0.3086% 883%
(Singapore) Ltd. !
Asset Man: . 850%
Aberdeen Standard Investments Asset Manager $76,143,428.33 0.28% 2.7728% ! 0.2259%
Bank (Asia) Limited : 219%
e Monetary Authority of Singapore Bank 70,095,601.39 15.12% 2.5526% E 0.2079%
Individual | ¥ ycipineap » ; & o
J.P. Morgan Asset Management Asset Manager $50,613,106.97 1.63% 1.8431% 1 0.1502%
TOTAL (Singapore) Limited E 15%
Sampoerna Forestry Ltd. Corporation $29,044,854.59 100.00% 1.0577% 1 0.0862%
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Thank you!
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