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What	Is	Money?

“.	.	.	money	is	.	.	.	the	apogee	of	human	tolerance.
Money	is	more	open-minded	than	language,	state	
laws,	cultural	codes,	religious	beliefs,	and	social	
habits.	Money	is	the	only	trust	system	created	by	
humans	that	can	bridge	almost	any	cultural	gap,	
and	that	does	not	discriminate	on	the	basis	of	
religion,	gender,	race,	age,	or	sexual	orientation.	
Thanks	to	money,	even	people	who	don't	know	
each	other	and	don't	trust	each	other	can	
nevertheless	cooperate	effectively.”

• Yuval	Noah	Harari,	author	of	"Sapiens"



Converting	Money	Into	Science

“During	the	last	five	centuries,	humans	
increasingly	came	to	believe	that	they	could	
increase	their	capabilities	by	investing	in	
scientific	research.	This	wasn’t	just	blind	faith	–
it	was	repeatedly	proven	empirically.	The	more	
proofs	there	were,	the	more	resources	wealthy	
people	and	governments	were	willing	to	put	
into	science.”

• Yuval	Noah	Harari,	author	of	"Sapiens"



The	Dollar	Value	of	Science

“The	last	500	years	have	witnessed	a	
phenomenal	and	unprecedented	growth	in	
human	power.	.	.	.	The	total	value	of	goods	and	
services	provided	by	humankind	in	the	year	
1500	is	estimated	at	$250	billion,	in	today’s	
dollars.	Nowadays	the	value	of	a	year	of	
human	production	is	close	to	$60	trillion.”

• Yuval	Noah	Harari,	author	of	"Sapiens"



The	Accelerator	of	Science

“[Since	1500].	.	.	human	population	has	
increased	fourteen-fold,	production	240-fold,	
and	energy	consumption	115-fold.”

• Yuval	Noah	Harari,	author	of	"Sapiens"











• NIH funding increased by $2 billion, largest increase in 
12 years

• FDA receives 5% increase in funding
• NASA receives a 6.6% increase in funding
• NOAA budget increases 4%
• NSF receives a 1.6% increase
• DOD receives a 1.4% increase

Recent Progress	in	the	US
Unexpected	spending	in	recent	omnibus	spending	bill















Talk	to	actual	scientists,	and	.	.	.
It’s	never	about	 the	money,	 it’s	always	about	the	money

• Top concern is funding
• Younger scientists are checking out
• Glut of scientists
• Older scientists hanging on too long
• Top concern is funding
• Careers are too uncertain
• Contracts are unfair, research is 

serfdom
• Top concern is funding





“The #1 issue in public 
access is the public 
funding of science.”

– Fred Dylla, formerly of AIP
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Harvard’s	“Journals	Crisis”
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What	a	Strange	World	We’ve	Made
Science	is	now	a	political	tool,	as	is	science	publishing

• Policymakers, bureaucrats, politicians, and funders are 
more involved than ever

• Academics purposely misuse the impact factor to 
advance their careers

• Library budgets are constrained, creating tensions
• Academic institutions are raising tuition as endowments 

increase
• Inequities in access to higher education are increasing
• We are backing policies that will only make things worse
• We are gutting a generation of promising scientists
• New ideas don’t promise to solve these root problems
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Stop	Universities	Hoarding	Money
August	19,	2015	– The	New	York	Times	– Victor	Fleischer

Last year, Yale paid about $480 million to private equity fund 
managers as compensation — about $137 million in annual 
management fees, and another $343 million in performance fees, 
also known as carried interest — to manage about $8 billion, one-
third of Yale’s endowment.

In contrast, of the $1 billion the endowment contributed to the 
university’s operating budget, only $170 million was earmarked 
for tuition assistance, fellowships and prizes. Private equity 
fund managers also received more than students at four other 
endowments I researched: Harvard, the University of Texas, 
Stanford and Princeton.



Sitting	on	Piles	of	Money
The	funding	of	universities



Rich	Schools,	Poor	Students
January	2015	– American	Institutes	for	Research

“. . . the highest-endowment colleges and universities, which need 
government subsidies the least, get the greatest subsidy per student.”



The	1.36%	Solution
Taxing	endowments	could	make	community	college	free	for	9	million	good	students
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RCUK	OA	Funding	from	Wellcome Trust
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Growth	in	OA	Slowing	Dramatically
Publication	 rates	of	20	major	OA	journals,	2012-2014
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Growth	Slowing	Dramatically
CAGR	of	article	publication	for	20	major	OA	journals,	2011-2014
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PLOS	Feeling	the	Pinch?
11%	decrease	in	article	volume,	10.7%	APC	increase	for	ONE	in	2015



But	Sci-Hub	and	its	ilk	break	our	trust	in	money.	.	.	.	[it]	is	a	
dead	end.	It	makes	no	economic	contribution,	and	has	no	

economic	future.	.	.	.	it	represents	a	fundamental	threat	to	a	
major	human	achievement	-- the	ability	through	money	to	
transform	one	thing	into	another.	Sci-Hub	represents	the	
end	of	human	alchemy.	It	represents	economic	death.



What	Do	Publishers	Spend?
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$1,305,000,000
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The	Guarded	Guardian
• A	central	point	of	

disagreement	within	The	
Guardian	has	been	its	refusal	
— for	Mr.	Rusbridger,	
virtually	an	ideology	— to	
charge	online	subscribers,	as	
news	organizations	like	The	
Financial	Times,	The	Times	of	
London,	The	Wall	Street	
Journal	and	The	New	York	
Times	have	come	around	to	
doing.	.	.	.	Mr.	Rusbridger
insisted	that	a	digital	pay	wall	
would	be	at	odds	with	the	
newspaper’s	editorial	
mission.

Under	Mr.	Rusbridger,	The	Guardian	
invested	hundreds	of	millions	of	dollars	
in	expansion,	fueled	in	part	by	proceeds	
from	the	sale	of	a	trade	publication,	
Auto	Trader.	The	Guardian	Media	Group’s	
investment	fund	had	been	shrinking	
recently	at	an	alarming	 rate	— to	£740	
million	 in	January,	from	£838.3	million	
in	July.



More	Is	Not	Better
“.	.	.	this	industry	.	.	.	began	to	cede	its	power	in	the	
delivery	and	distribution	process	to	other	people.	People	
who	didn’t	care	about	or	understand	the	media	
business.	People	who	told	them	the	answer	wasn’t	
the best	of	something,	it	was	the most	of	something.	
Partially	this	was	done	out	of	fear,	but	mostly	it	was	
done	out	of	ignorance.	So	over	time,	we	built	up	scale	in	
digital	to	replace	user	value.	.	.	.	And	with	every	new	set	
of	eyeballs	(or	clicks,	or	views)	we	added,	we	diminished	
the	merit	of	what	we	made.	And	advertisers	asked	for	
more,	because	those	eyes	were	worth	less.	And	we	
made	more.	And	it	was	less	valuable.”

- Joshua	Topolsky
(https://medium.com/@joshuatopolsky/your-media-business-will-not-be-saved-1b0716b5010c#.mwb7m3310)



Publishing	Online	=	Cheaper,	Easier
Economic	assumptions	may	be	wrong



• Eroding trust in the scientific communication process
• Inadequate funding to support the scientists who have 

been trained to work as scientists
• Trends toward more centralized power in the system
• Democratizing aspects of science being overtaken by 

commercial and ideological concerns
• Lack of purpose in effort, no clear shared goals
• Technophilia in place of actual, substantive ideas
• Politically/financially naïve and self-defeating behavior

The	Core	Problems
What	I	see	as	the	biggest	problems	facing	us	currently



Data	(Big	and	Small)
Practical	funding	solutions	don’t	seem	to	exist	yet

• Data itself is not freely available.
• Provenance, discovery, standardization, 
storage, and accessibility all are table stakes
• Not inexpensive table stakes

• Data sharing incentives not clear
• Data publishing processes not incentivized

• Validation, vetting, curation, integration, interpretation





“.	.	.	he	and	other	NIH	leaders	are	searching	 for	ways	
to	cut	costs,	and	they	are	urging	the	databases'	overseers	

to	consider	charging	for	use.”



Open	Data	and	Data	Publishing
The	road	ahead	needs	work

















Correlation	≠	Meaning
http://www.tylervigen.com/spurious-correlations

“Companies	should	remember	that	while	big	
data	is	very	good	at	detecting	correlations,	it	
does	not	explain	which	correlations	are	
meaningful.”

- US	Federal	Trade	Commission
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PACE	Trial	Controversy

“I	have	not	given	up	in	my	efforts	to	get	the	
data	to	demonstrate	that	this	trial	did	not	show	
that	psychotherapy	extends	the	survival	of	
cancer	patients,	but	I	am	blocked	by	the	
unwillingness	of	authorities	to	enforce	data	
sharing	rules	that	they	espouse.”

- James	Coyne,	PhD,	PLoS Blog



Reproducibility	Means	More	Screening
A	coarse	filter	lets	through	more	we	can’t	reproduce

“If you want better, more reproducible papers, 
you’re going to have fewer of them. Shorter 
publication lists, fewer journals, and 
especially fewer lower-tier journals. The 
number of papers that are generated now 
cannot be maintained under more 
reproducible conditions . . .”

- Derek Lowe, In the Pipeline





The	Importance	of	Independence
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Summary
It’s	always	about	the	money

• Overall funding of the sciences is below par
• Young scientists are abandoning ship
• New “open” models are more expensive

• Current funding sources appear inadequate

• Financial pressures are forcing shortcuts
• Publishers are being attacked in many ways
• “Big data” may be expensive to do right
• More research being produced, less supported
• Research funding’s “Tragedy of the Commons”?



“The #1 issue in public 
access is the public 
funding of science.”

– Fred Dylla, formerly of AIP
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