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Realize	that	everything	connects	to	everything	else.
– Leonardo	da	Vinci
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Definition	of	the	shadow	banking	system
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• Vague	term	with	many	possible	definitions
• One	possible	broad	definition	of	the	shadow	
banking	system:

All	bank-like	activities	and	entities	outside	
of	the	traditional	banking	system

• The	Financial	Stability	Board	calls	shadow	banking	
“non-bank	financial	intermediation”.

• Some	call	it	“market-based	finance”.



Introduction	video	|	‘08	crisis	visualized

6

The	Crisis	of	Credit	Visualized	by	Jonathan	Jarvis



What	is	money?	
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• Nobody	agrees
• “Traditional”	measures	of	money	supply

• M0,	M1,	M2	(various	measures	combining	
currency	in	circulation,	bank	deposits	and	
checking	accounts)

• How	about	a	US	government	bond?
• Highly	liquid	(i.e.	can	easily	be	converted	to	
cash)

• Satisfies	the	three	main	functions	of	money:	
medium	of	exchange,	unit	of	account	and
store	of	value

30	year	US	government	bond	certificate



What	is	money?	|	View	of	the	Federal	Reserve
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The	problem	is	that	we	cannot	extract	from	our	statistical	database	
what	is	true	money	conceptually,	either	in	the	transactions	mode	or	
the	store-of-value	mode.	One	of	the	reasons,	obviously,	is	that	the	
proliferation	of	products	has	been	so	extraordinary	that	the	true	
underlying	mix	of	money	in	our	money	and	near	money	data	is	
continuously	changing.	As	a	consequence,	while	of	necessity	it	must	
be	the	case	at	the	end	of	the	day	that	inflation	has	to	be	a	monetary	
phenomenon,	a	decision	to	base	policy	on	measures	of	money	
presupposes	that	we	can	locate	money. And	that	has	become	an	
increasingly	dubious	position.	

– Alan	Greenspan,	FOMC	Policy	Meeting	June	28,	2000,	Federal	
Reserve



Collateral	as	building	block	in	financial	markets
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• Collateral:	something	pledged	as	security	for	repayment	of	a	loan,	
to	be	forfeited	in	the	event	of	a	default.	
E.g.	a	house	in	a	mortgage.

Collateral	is	one	of	the	building	blocks	on	which	the	financial	
markets	are	constructed.	Used	for	a	number	of	purposes	– […]	
including	secured	funding	with	market	counterparties	and	central	
banks,	[…]	- the	role	of	effective	collateral	management	in	
monetizing	assets	has	never	been	more	important.

–Manmohan	Singh,	Collateral	and	Financial	Plumbing	(2014)



Repo	|	Investopedia	explanation	video

10



11

• Major	source	of	financing	on	Wall	Street.
• Daily trading	volume	in	the	repo	market	in	
2008	on	average	about	$7	trillion,	vs.	$80	
billion	on	the	New	York	Stock	Exchange
(US	GDP	in	2008:	about	$14	trillion).

• About	$10	trillion	in	repo	outstanding	world	
wide	as	of	today.

Repo	|	Market	size



Repo	|	Accepted	collateral	and	shadow	money
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• Accepted	collateral	for	repo	transactions:	
• often	“high	quality	assets”	such	as	
government	bonds

• mortgage	backed	securities	(MBS)
• But	“anything”	is	possible,	even	stocks

• Since	repos	enable	to	transform	assets	
into	cash	they	can	be	considered	as	money or
shadow	money.



Basel	III	- High	Quality	Liquid	Asset	(HQLA)
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• Every	major	global	financial	institution	is	required	
by	the	Basel	III	regulation	to	hold	a	certain	
percentage	of	assets	in	“high	quality	liquid	
assets”	(HQLA),	e.g.	domestic	government	bonds.

• HQLA	requirements	can	be	seen	as	shadow	
money	reserve	requirements	(also	known	as	
liquidity	coverage	ratio	(LCR)).

• In	a	stress	situation,	HQLAs	can	be	repoed or	sold	
for	central	bank	reserves.

• Important:	regulators	decide	what	is	and	what	is	
not	a	HQLA.	This	has	major	political	implications.
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(central bank reserves and cash)
(bank created money)

(public collateral available for repo, e.g. government bonds)

(private collateral available for repo, e.g. mortgage backed securities)

Representation of the traditional banking system

Stylized	map	|	Traditional	and	shadow	money



Stylized	map	|	Traditional	and	shadow	money
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(central bank reserves and cash)
(bank created money)

(public collateral available for repo, e.g. government bonds)

(private collateral available for repo, e.g. mortgage backed securities)

Representation of the traditional banking system 
with shadow money



Traditional	vs	shadow	banking	in	the	US	during	the	‘08	crisis
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Risks	in	the	shadow	banking	system
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• Bank-like	activities	are	subject	to	the	same	risks	present	in	the	
traditional	banking.

• Example	of	bank-like	activity:	maturity	transformation,	i.e.	
borrowing	on	a	short	term	basis	while	lending	on	a	long	term	
basis.	Possibility	of	“a	run	on	a	shadow	bank”.

• Lehman	Brothers	financed	most	of	its	operations	via	7	days	repos,	when	
trust	“evaporated”,	long	term	“investments”	(such	as	subprime	mortgage	
portfolios)	had	to	be	“fire	sold”	leading	to	its	bankruptcy	(and	the	near	
collapse	of	the	entire	global	financial	system).

• Some	entities	might	not	have	access	to	central	bank	funding	or	
government	bailouts.	(Especially	not	when	located	in	a	different	
jurisdiction.)	

• Introduction	of	HQLA	requirements	as	a	result	of	the	'08	crisis.



Regulators	vs	risk	management
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• Regulators	are	mostly	reactive,	not	
proactive.

• Current	HQLA	regulation	might	have	
prevented	or	reduced	the	severity	of	
the	‘08	crisis.

• Prob.	won’t	prevent	the	next	crisis	as	it	
will	arise	somewhere	else.

• Ironically,	forcing	for	example	Italian	banks	
to	hold	Italian	government	bonds	via	HQLA	
will	do	little	if	it	turns	out	that	Italian	bonds	
are	the	next	toxic	asset.



Mapping	of	the	global	financial	system
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Data:	Financial	Stability	Board	
Report	2016

(410%	of	world	GDP)



1.		Introduction	to	Shadow	Banking

2.		Status	Quo	– Finance

3.	Green	New	Deal
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(sub)	0%	interest	rates	for	a	decade	(or	two	for	Japan)

21Central	banks	are	signaling	interest	rate	cuts	again



“Reach	for	yield”	pushes	everyone	into	risky	assets
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• Collateral	loan	obligations	(CLOs)	are	
“in”	again.	

• Companies	issue	debt	to	buy	back	
their	own	stock	(financial	
engineering	high	returns).

• Retail	and	pension	funds	sell	equity	
insurance	products	to	“enhance”	
yield.	

• Government	and	global	debt	
exploding	(in	particular	in	China	&	
US).

• Increase	use	of	currency	derivatives	
(currency	swaps)



… lifting	asset	prices	around	the	world
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Central	banks	buying	assets	to	"stimulate	the	economy”
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CB	=	central	bank
SNB	=	Swiss	National	Bank
BoE	=	Bank	of	England
BoJ =	Bank	of	Japan
PBOC	=	People’s	Bank	of	China
ECB	=	European	Central	Bank
Fed	=	Federal	Reserve	Bank



What	are	central	banks	buying?
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• ECB	buys	EU	government	bonds,	
now	also	buys	corporate	bonds	(i.e.	
also	bonds	from	Total,	Volkswagen,	
Bayer,	etc.)

• Swiss	National	Bank	buys	US	stocks	
(esp.	Tech	stocks)

• Bank	of	Japan	buys	every	local	
asset,	including	lots	of	stocks

• Central	banks	plan	to	buy	more	
assets	again	soon

• Maybe	they	could	buy	more	
“useful”	things?

Corporate bonds bought by the ECB by sector



“Trickle	Down	Economics”	according	to	Ben	Bernanke
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Easier	financial	conditions	(=	low	interest	
rates) will	promote	economic	growth.	For	
example,	lower	mortgage	rates	will	make	
housing	more	affordable	and	allow	more	
homeowners	to	refinance.	Lower	corporate	
bond	rates	will	encourage	investment. And	
higher	stock	prices	will	boost	consumer	
wealth	and	help	increase	confidence,	
which	can	also	spur	spending. Increased	
spending	will	lead	to	higher	incomes	and	
profits	that,	in	a	virtuous	circle,	will	further	
support	economic	expansion.

– Ben	Bernanke,	at	the	time	chairman	of	the	
Federal	Reserve,	Op-Ed	in	the	Washington	
Post	(Nov.	2010)



Central	banks	causing	inequalities	|	No	trickle	down	effect?
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• Bank	of	England	finds	that	large	central	bank	
asset	purchases	increase	inequalities.	

• The	most	relevant	period	for	assessing	
wealth	effects	is	the	one	since	mid-2014,	as	it	
is	mostly	asset	purchases	that	are	viewed	as	
creating	asset	price	inflation.	[…]	For	the	
euro	area,	there	has	been	an	absolute	gain:	
households	of	all	wealth	levels	have	seen	
their	wealth	increase	as	a	share	of	their	
mean	income.	[…]Wealthier	households,	
however,	benefited	more	in	relative	terms	
compared	with	poorer	households.
– European	Central	Bank	Annual	Report	2016
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Energy	consumption	|	Highly	correlated	to	GDP
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• Per	year	capital	energy	
consumption	in	Germany
4	tonnes of	oil	equivalent	(TOE)	or	
45	000kWh

• Germany’s	share	of	renewables	
from	total	energy	consumption:	
15%	(40%	for	electricity)

• Each	year,	the	world	burns	as	
much	fossil	fuels	as	Earth	
produced	in	several	million	
years.

• Fossil	fuels	are	getting	more	
expensive	to	extract.



Renewables	often	cheaper	than	fossil	fuels	(in	certain	countries)
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• Per	MWh,	solar	&	wind	already	
cheaper	than	coal	(without	
incentives	or	higher	CO2	price)

• In	some	cases	even	solar	&	
wind	+	batteries	cheaper	than	
coal

• Technology	still	improving	fast,	
prob.	in	10	years,	even	cheaper	
than	existing	gas	and	coal	
capacity	in	some	countries
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Source:	“Sustainable	Energy	—
without	the	hot	air”	by	David	JC	
MacKay	(2008)

Suggested	Desert	Tech	plan	
back	in	2010.	

(Would	require	a	
geopolitically	stable	region	
of	course…)

=	average	energy	consumption
in	Britain	in	2008

100%	solar	energy	for	
Europe	&	North	Africa
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Vision	about	the	future	|	Aim	at	100%	renewable	for	EU?
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• Currently	in	Europe:	culture	is	
indeterminate	and	pessimistic	about	
the	future.

• Maybe	not	blowing	up	the	planet	
could	be	a	worthwhile	new	goal?

• Ideal	case:	100%	renewable	will	be	
cheaper	than	current	fossil	fuel	
energy	(at	least	for	some	countries).

• Many	“low	hanging	fruits”,	i.e.	
electrification	of	heating	and	
transportation,	flexibilization of	
energy	demand,	reduce	consumption	
of	energy	intensive	activities,	sharing	
economy

– Peter	Thiel	in	“Zero	to	One:	Notes	on	Startups,	or	
How	to	Build	the	Future”	(published	in	2014)



How	to	fund	it?	European	Investment	Bank	(EIB)?	(1/2)	
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• Spoiler	alert:	Ticket	price	does	not
matter	(i.e.	“it	costs	€5	trillion,	too	
expensive!”	(?)).

• If	renewable	energy	source	cheaper	
than	fossil	fuel,	then	investments	pay	
for	themselves.

• Current	developed	economies	already	
pay	6	– 10%	of	GDP	in	energy	bill	
(mostly	fossil	fuel	imports).

• EIB	is	already	funding	infrastructure	
projects	across	Europe	(i.e.	issues	
bonds	to	fund	investments)

The	described	plan	has	been	
proposed	by	DIEM25’s	leader	
Varoufakis



How	to	fund	it?	European	Investment	Bank	(EIB)?	(2/2)
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• EIB	bonds	are	already	
considered	HQLA	(high	quality	
liquid	assets)

• EIB	is	the	closest	financial	
instrument	to	a	Eurobond	(i.e.	
liabilities	shared	across	all	
European	nations)

• EIB	bonds	are	already	being	
bought	by	the	ECB

• Only	issue:	small	in	size	(EIB	
balance	sheet	€0.5	trillion	vs	
€13	trillion	for	EU	government	
debt)



Solution:	Increase	size	of	EIB?
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• Increase	EIB	by	issuing	debt,	say	
2-5%	of	GDP	per	year.

• If	ECB	has	to	inject	liquidity	into	
markets	again,	let	it	buy	EIB	
bonds.

• Build	and	invest	in	renewable	
infrastructure	across	Europe,	
possibly	beyond.



Pros	&	Cons	of	EIB	funded	Green	New	Deal?
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• Pros:
• Ends	austerity	in	Europe,	creates	
many	jobs	(EU	wide	fiscal	policy)

• Decreases	Europe’s	external	
reliance	on	energy	imports	(i.e.	oil	
wars)

• Can	start	immediately	(not	having	
to	wait	until	“finding	taxes”)

• May	save	money	in	the	long	run
• Decarbonizes	energy	consumption
• Focus	specific,	thus	hopefully	more	
efficient

• Could	create	a	lucrative	export	
market

• Cons:
• End	of	the	status	quo
• May	be	seen	as	circumventing	nation’s	
sovereignty	

• May	create	inflation,	particularly	if	return	
on	investment	not	positive

• May	not	be	enough



Current	crisis	is	
multidimensional
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• Greenhouse	gasses	
are	not	the	only	
thing	that	matters.

• Renewables	
consume	lots	of	
resources	too.

• In	particular,	
biodiversity	loss	and	
land	conservation	
will	likely	not	be	
solved	by	“growth”.

Source:	Doughnut	Economics	– Kate	Raworth



Emergency	State|	If	increased	fiscal	policy	is	not	enough
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• Further	resource	mobilization
• Internalize	external	costs,	i.e.	
sharply	increase	costs	of	pollution.	

• E.g.	high	CO2	price	(with	fair	
redistribution	of	proceeds	to	
prevent	Yellow	Vest	like	uprising),	
possible	tax	cuts	elsewhere.

• Job	retraining	to	smooth	any	
transition

• Rewilding,	clean-ups,	mobilize	
jobless	workforce	to	do	so

• Ideally	with	the	fewest	rules	
possible	to	allow	creative	problem	
solving



Conclusion	|	Massive	changes	are	required
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• Politicians	and	everyone	else	have	been	asleep	at	the	wheel	for	too	long.
• Education	is	key	to	increase	awareness	and	acceptance	of	possibly	
painful	changes	(at	least	at	first).

• Solutions	exist,	the	better	the	plan,	the
higher	the	chances	of	success.
Many	can	be	seen	as	opportunities.



Thank	you	for	listening!

Questions?
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Bonus	slides
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Burning	fossil	fuel	is	inefficient	as	
lots	of	energy	is	lost	to	waist	heat



44

Source:	“Sustainable	Energy	—
without	the	hot	air”	by	David	JC	
MacKay	(2008)
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Source:	“Sustainable	Energy	—
without	the	hot	air”	by	David	JC	
MacKay	(2008)
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Bonus	Chart	|	US	shadow	banking	sub-components

49GSE	=	Government	Sponsored	Entity,	ABS	=	Asset	Backed	Security



Exter’s Pyramid	|	Hierarchy	of	Risk
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More	trust	required
Less	liquid	(harder	to	sell)
Further	away	from	“real”	
wealth

Gold	is	money,	
everything	else	is	credit
– JP	Morgan Less	trust	required

More	liquid	(easier	to	sell)

Closer	to	“real”	wealth
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(central bank reserves and cash)
(bank created money)

(public collateral available for repo, e.g. government bonds)

(private collateral available for repo, e.g. mortgage backed securities)

Representation of the traditional banking system

Stylized	map	|	Traditional	and	shadow	money



Stylized	map	|	Traditional	and	shadow	money
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(central bank reserves and cash)
(bank created money)

(public collateral available for repo, e.g. government bonds)

(private collateral available for repo, e.g. mortgage backed securities)

Representation of the traditional banking system 
with shadow money



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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Beginning of a credit cycle...



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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Growth phase with mild CPI 
inflation…



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… banks create new loans, some 
entities start to repo riskier assets to 
“enhance” their returns… (i.e. 
increase leverage)



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… entering the bubble phase…



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… asset prices increase in value, 
everyone is confident and increases 
leverage to the max.

Everything is great! …



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… until it is not…



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… asset prices collapse, now only 
government bonds are accepted as 
collateral, the government steps in by 
issuing new bonds and the central bank 
buys toxic assets, providing banks with 
reserves to prevent bank runs…



Stylized	map	|	Credit	boom	&	bust	with	shadow	money
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… and the system recovers…


