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There	is	
widespread	loss	
of	faith	in	good	
government	and	
even	in	the	idea	
of	progress	

This	trouble	historical	moment	offer	us	the	
possibility	of	rethinking	our	ideas	of	
democracy	and	good	government,	and	we	
have	to	do	this	with	closer	attention	to	
those	institutions	that	have	transformed	the	
modern	world:	science	and	technology	



Little	more	than	fifty	years	ago,	we	saw	the	medicine	as	nicely	
progressing	from	opinion	and	personal	experience	to	scientific	
knowledge	and	public	reason.	Basic	and	clinical	research	and	EBM	
lead	the	way,	revealing	indisputable	facts	about	disease	and	
therapies.	Those	truths	were	self-evident	to	health	care	
professionals,	laid	the	basis	for	actions	whose	rightness	could	be	
taken	for	granted	because	they	were	consistent	with	the	
observable	realities	of	nature.		



Technological	power	seemed	easy	at	first	to	reconcile	
with	democratic	values.	

But	that	optimistic	alliance	between	science,	technology,	
medicine	and	democracy	proved	short-lived.	



More	science	and	technology	could	no	longer	be	
counted	on	to	deliver	better	lives	when	the	same	
medical	knowledge	could	be	turned	to	good	and	evil	
uses	

(1) 	Unreliability	
knowledge	

(2) 	Institutional	
corruption	

(3) 	Overuse	
(4) 	Research	

inefficiency	and	
ineffectiveness		

(5) 	Inefficient	
health	systems	
and	innovation	
policies	



“We	should	have	little	confidence	in	the	effectiveness	
of	medical	interventions”	

“Given	Baye´s	Theorem,	even	when	presented	with	
evidence	for	a	hypothesis	regarding	the	effectiveness	of	
a	medical	intervention,	on	average	we	ought	to	have	a	
low	posterior	probability	in	that	hypothesis”	

Biomedical	science	crisis	

Unreliability	knowledge	



Unreliability	
knowledge	



Undue industry influences that distort healthcare research, strategy, 
expenditure and practice: a review 

Medical	Knowledge	Managed	System	

“The	enormous	financial	interests	involved	in	
the	development	and	marketing	of	drugs	and	
devices	may	have	given	excessive	power	to	
these	industries	to	influence	medical	research,	
policy,	and	practice”	

Knowledge	production	

Knowledge		
synthesis	

Knowledge	diffusion	

Knowledge		
application	

Biomedical	science	crisis	
European Journal of Clinical Investigation, Volume: 43, Issue: 5, Pages: 469-475, First 
published: 25 March 2013, DOI: (10.1111/eci.12074)  

Institutional	
Corruption	



“..do	they	improve	medicine	or	do	they	homogenize	
biased,	collective,	and	organized	ignorance?”	Ioannidis	J.	

“Professional	societies	should	consider	
disentangling	their	specialists	from	guidelines	and	
disease	definitions	and	listen	to	what	more	
impartial	stakeholders	think	about	their	practices”	

Biomedical	science	crisis	

Institutional	
Corruption	



OVER-TEST	

OVER-DIAGNOSIS	

OVER-TREATMENT	

Biomedical	science	crisis	

Overuse	



“If	the	losses	estimated	in	the	figure	apply	more	generally,	loss	would	lead	to	a	
greater	than	85%	loss,	which	implies	that	the	dividends	from	tens	of	billions	of	
dollars	of	investment	in	research	are	lost	every	year	because	of	correctable	
problems.”	Chalmers	and	Glasziou	

Biomedical	science	crisis	

Research	
inefficiency		



TECNOCIENCIA:	CRISIS	DE	INNOVACION

Research	
ineffectiveness	



“In	just	6	categories	of	waste—overtreatment,	failures	of	care	coordination,	
failures	in	execution	of	care	processes,	administrative	complexity,	pricing	
failures,	and	fraud	and	abuse—the	sum	of	the	lowest	available	estimates	
exceeds	20%	of	total	health	care	expenditures”		

Biomedical	science	crisis	

Inefficient	health	systems	
(U.S.A)	



“Evidence	from	various	countries	suggests	that	
up	to	one-fifth	of	health	spending	is	wasteful	and	
could	be	reallocated	to	better	use”	

Biomedical	science	crisis	

Inefficient	health	systems	
(Europe)	



The	authors	question	not	only	a	
broken	R&D	model,	but	an	endemic	
bias	in	public	support	for	R&D	which	
still	hugely	prioritises	manufacturing	
over	services...	They	also	question	a	
system	in	which	the	health	benefits	
of	research	and	innovation	spending	
do	not	spread	in	a	way	that	is	fast	or	
fair	enough.	

Around	half	of	all	health	issues	are	rooted	in	
environmental	and	behavioural	factors,	yet	too	
little	of	the	R&D	budget	for	health	is	invested	in	
exploring	these	more	fully.	

So	far	the	concentration	of	research	investment	
on	biomedical	life	sciences	has	not	been	
challenged	or	debated.	They	believe	that	there	
needs	to	be	a	proper	debate	about	whether	or	
not	this	is	the	right	balance	

Biomedical	science	crisis	

Inefficient	innovation	
policies	



Biomedical	science	crisis	

Nowadays,	investment	in	
technologies	and	medicines	is	the	
main	way	of	capturing	public	

capital	by	private	interests	in	the	
first	world		

Public	wealth	confiscation	
by	private	agents	



“Scientific	research	could	no	
longer	be	counted	on	to	provide	
an	expanding	array	of	reliable,	
documented,	policy-relevants	
facts.”	

“Technology	in	operation	proved	far	
more	unruly,	more	error	prone,	less	
predictable,	and	less	easily	transferable	
across	geopolitical	boundaries	than	
optimist	had	proclaimed”			

“Increasingly,	technological	systems	seemed	to	develop	
lives	of	their	own,	overflowing	the	pilots,	models	and	fields	
tests	that	had	once	justified	them”		



Science	crisis	
October,	2013	

“Science	still	commands	enormous	
–if	sometimes	be	mused-	respect.	
But	its	privileged	status	is	founded	
on	the	capacity	to	be	right	most	of	
the	time	and	to	correct	its	
mistakes	when	it	gets	things	
wrong	(…).	The	false	trails	laid	
down	by	shoddy	research	are	an	
unforgivable	barrier	to	
understanding”	(Economist,	2013)	



“Fraud	and	misconduct	may	
be	only	part	of	the	greater	
problem	of	integrity	in	
science,	but	they	are	most	
visible	signs	of	a	crisis…”	

“..	we	suggest	that	the	crisis	in	science	has	not	
been	accurately	described	or	diagnosed	and	
that	real	insight	into	the	situation	will	require	
a	deeper	analysis	of	its	causes”	



1) Academic	Culture	&	Incentives	
2) Post-democratization	of	Medical	
Institutions	and	Regulatory	Authority	

3) Consequences	of	Mode	2	of	
Knowledge	Production	

4) Limits	of	Reductionist	Approach	to	
Scientific	Discovery	

Deeper	Analysis	of	Its	Causes	



“Poor	research	design	and	data	analysis	encourage	false-positive	findings.	Such	poor	
methods	persist	despite	perennial	calls	for	improvement,	suggesting	that	they	result	from	
something	more	than	just	misunderstanding.	The	persistence	of	poor	methods	results	partly	
from	incentives	that	favour	them,	leading	to	the	natural	selection	of	bad	science.	This	
dynamic	requires	no	conscious	strategizing—no	deliberate	cheating	nor	loafing—by	
scientists,	only	that	publication	is	a	principal	factor	for	career	advancement”	

“when	researchers	are	rewarded	primarily	for	publishing,	then	habits	which	promote	
publication	are	naturally	selected.	Unfortunately,	such	habits	can	directly	undermine	
scientific	progress”	

(1)	Academic	Culture	
&	Incentives	

Deeper	Analysis	of	Its	Causes	



Deeper	Analysis	of	Its	Causes	

“A	post-democratic	society	is	one	that	continues	to	have	
and	use	all	the	institutions	of	democracy,	but	in	which	they	
increasingly	become	a	formal	shell.	The	energy	and	the	
innovative	impulse	pass	from	the	democratic	arena	to	the	
small	circles	of	an	economic	elite"	Colin	Crouch	

(2)	Post-democratization	of	
Medical	Institutions	and	
Regulatory	Authority	



“…these	trends	do	amount,	not	singly	but	in	their	interaction	and	
combination,	to	a	transformation	in	the	mode	of	knowledge	
production..	By	contrast	with	traditional,	which	we	will	call	Mode	1,	
generate	within	a	disciploinary,	primarily	cognitive,	context,	Mode	2	
knowledge	is	created	in	broader,	transdiciplinary	social	and	
economics	contexts”	Gibbons	at	al.	

(3)	Consequences	of	Mode	2	
of	Knowledge	Production	

Deeper	Analysis	of	Its	Causes	



“The	current	modern	regime	of	science	organization	in	many	respects	is	not	a	new	knowledge	
economy	as	much	as	is	an	engine	of	agnogenesis.	What	are	the	real	consequences	of	the	
material	transfer	agreements,	the	modern	patent,	the	contract	research	organization,	for-
profit	ghost	management	of	publications,	the	sound	science	movement,	the	economics	of	
information,	or	for	that	matter,	even	most	of	science	policy	literature?	Do	they	exist	to	
argument	and	enhance	human	understanding,	or	are	they	instead	bent	to	rather	murkier	
ends,	leaving	us	all	less	wise	and	more	confused	than	the	outset?”	Mirowsky	P	

(3)	Consequences	of	Mode	2	
of	knowledge	production	

Deeper	Analysis	of	Its	Causes	



(4)	Limits	of	Reductionist	
Approach	to	Scientific	Discovery	

“…as	we	move	into	the	realm	of	increasingly	complex,	chronic	diseases,	tghis	
straightforward	approach	fails	to	provide	the	insight	needed	to	explain	
disease	pathogenesis.	In	addition,	drug	discovery,	tied	as	it	is	to	purely	
reductionst	priciple	of	single	drug	target	identification	and	validation,	has	
been	waning	despite	great	advances	in	the	fields	of	structural	biology	and	
bioinformatics”	Loscalzo	J.	

Deeper	Analysis	of	Its	Causes	



(4)	Limits	of	reductionist	
approach	to	scientific	
discovery	

“It	is	thus	important	to	
reconceive	biologic	
and	pathobiologic	
phenomena	in	terms	of	
complex	networks	of	
interacting	genes	or	gene	
products	and	layers	of	
environmental	modulators”	

From	Molecular	Reductionism	to		
Postgenomic	Holism	Deeper	Analysis	of	Its	Causes	



“We	are	facing	a	generalized	
crisis	in	the	epistemic	
government	of	science”	

Science	Crisis	



	A	NEW	EPISTEMIC	GOVERNANCE	
FOR	KNOWLEDGE		



“After	centuries	of	triumph	and	optimism,	science	is	now	called	
on	to	remedy	the	pathologies	of	the	global	industrial	system	of	
which	it	forms	the	basis.	Whereas	science	was	previously	
understood	as	steadily	advancing	in	the	certainty	of	our	
knowledge	and	control	of	the	natural	world,	now	science	is	seen	
as	coping	with	many	uncertainties	in	policy	issues	of	risk	and	the	
environment.	In	response,	new	styles	of	scientific	activity	are	
being	developed.”	



New	styles	of	scientific	activity	
(1)  The	reductionist,	analytical	worldview	which	divides	systems	into	ever	

smaller	elements,	studied	by	ever	more	esoteric	specialism,	is	being	
replaced	by	a	systemic,	synthetic	and	humanistic	approach.		

(2)  The	old	dichotomies	of	facts	and	values,	and	of	knowledge	and	ignorance,	
are	being	transcended.		

(3)  Natural	systems	are	recognized	as	dynamic	and	complex;	those	involving	
interactions	with	humanity	are	“emergent”,	including	properties	of	
reflection	and	contradiction.		

(4)  The	science	appropriate	to	this	new	condition	will	be	based	on	the	
assumptions	of	unpredictability,	incomplete	control,	and	a	plurality	of	
legitimate	perspectives.	



	
“This	emerging	science	fosters	a	new	methodology	that	helps	to	
guide	its	development.	In	this,	uncertainty	is	not	banished	but	is	
managed,	and	values	are	not	presupposed	but	are	made	explicit.	
The	model	for	scientific	argument	is	not	a	formalized	deduction	but	
an	interactive	dialogue.	The	paradigmatic	science	is	no	longer	one	
in	which	location	(in	place	and	time)	and	process	are	irrelevant	to	
explanations.	The	historical	dimension,	including	reflection	on	
humanity’s	past	and	future,	is	becoming	an	integral	part	of	a	
scientific	characterization	of	Nature”	

New	methodology	



	
Our	contribution	to	this	new	methodology	focuses	on	two	
aspects:		
	

(1) 	Quality	of	scientific	information.		

(2) 	Problem-solving	strategies.		
	



“We	use	the	interaction	of	systems	
uncertainties	and	decision	stakes	to	
provide	guidance	for	the	choice	of	
appropriate	problem-solving	strategies.	
The	heuristic	tool	is	a	set	of	graphical	
displays	of	three	related	strategies”	

“The	term	“systems	uncertainties”	conveys	the	
principle	that	the	problem	is	concerned	not	
with	the	discovery	of	a	particular	fact,	but	with	
the	comprehension	or	management	of	an	
inherently	complex	reality”		

“By	“decision	stakes”	we	
understand	all	the	various	costs,	
benefits,	and	value	commitments	
that	are	involved	in	the	issue	
through	the	various	stakeholders”		



“This	is	involved	when	both	systems	
uncertainties	and	decisions	stakes	are	
low.	The	systems	uncertainties	will	be	at	
the	technical	level,	and	will	be	managed	
by	standard	routines	and	procedures.	
The	decision	stakes	will	be	simple	as	well	
as	small”	

This	area	include	the	efforts	of	different	organizations	to	ensure	
better	research	and	scientific	information.	

(1)	Scientific-Technical	Knowledge	



“Professional	consultancy	includes	applied	
science,	but	that	it	deals	with	problems	which	
require	a	different	methodology	for	their	
complete	resolution.	Uncertainty	cannot	be	
managed	at	the	routine,	technical	level,	
because	more	complex	aspects	of	the	
problem… The	decision	stakes	are	also	more	
complex”	

This	level	includes	initiatives	to	assess	knowledge,	synthesize	it	into	guidelines,	improve	
clinical	judgment	skills	and	develop	strategies	for	the	appropriate	extrapolation	of	
research	findings	to	patients	and	populations.		

(2)	Professional	and	Regulatory	Knowledge	

Traditional	purposes	
of	the	information	
generated	among	
ISDB	members		



“...	uncertainties	are	either	of	the	
epistemological	or	the	ethical	kind,	or	when	
decision	stakes	reflect	conflicting	purposes	
among	stakeholders”	

(3)	Post-normal	Knowledge	

“The	problems	are	set	and	the	solutions	
evaluated	by	the	criteria	of	the	broader	
communities.	Thus	post-normal	science	is	
indeed	a	type	of	science,	and	not	merely	
politics	or	public	participation”		

Examples	of	problems	with	combined	
high	decision	stakes	and	high	
uncertainties	are	familiar	in	medicine:	
medicalization,	overuse,	inefficiency	of	
health	and	research	systems,	inequality,	
etc.		

These	problems	do	not	have	technical,	
professional	or	regulatory	solution	
and,	because	of	that,	they	need	a	new	
type	of	knowledge	and	a	new	role	for	
knowledge	organizations	like	ISDB	
and	its	associates			



New	Role	for	Knowledge	Organizations	in	
Post-normal	Age		

“In	recent	years,	there	has	been	
increased	interest	in	involving	
the	public	in	decision	making	
about	science	and	technology	
policy,	such	as	on	issues	
concerning	the	management	of	
environmental	and	health	risks.	
Involvement	maybe	achieved	in	
different	ways:	at	the	lowest	
level,	the	public	may	be	
targeted	with	enhanced	
information	(e.g.,	about	risks).	
At	higher	levels,	public	views	
may	be	actively	solicited”	

To	involve	the	public	in	decision	
making	process	about	science	
and	technology	policy	



Evaluation	Criteria	

Process	criteria:		
effective	construction	and	

implementation	of	a	
procedure	

Acceptance	criteria:	
potential	public		

acceptance	of	a	procedure	

Criterion	of	representativeness:	The	public	participants	should	comprise	
a	broadly	representative	sample	of	the	population	of	the	affected	public.		

Criterion		of		independence:		The		participation		process		should		be		con-
ducted	in	an	independent,	unbiased	way.		

Criterion	of	early	involvement:	The	public	should	be	involved	as	early	as	
possible	in	the		process	as	soon	as	value	judgments	become		salient.			

Criterion	of	influence:	The	output	of	the	procedure	should	have	a	
genuine	impact	on	policy.		

Criterion	of	transparency:	The	process	should	be	transparent	so	that	the	
public	can	see	what	is	going	on	and	how	decisions	are	being	made.	

Criterion	of	resource	accessibility:	Public	participants	should	have	access	
to	the	appropriate	resources	to	enable	them	to	successfully	fulfil	their	
brief.			

Criterion	of	task	definition:	The	nature	and	scope	of	the	participation	
task	should	be	clearly	defined.	

Criterion	of	structured	decision	making:	The	participation	exercise	
should	use/provide	appropriate	mechanisms	for	structuring	and	
displaying	the	decision-making	process	

Criterion	of	cost-effectiveness:	The	procedure	should	in	some	sense	be	
cost-effective.		

“...comprehensive	set	of	criteria	for	
determining	whether	a	public	
participation	mechanism	is	
successful”	



CONCLUSIONS	
(1)	In	every	age,	science	is	shaped	around	its	leading	problems,	and	it	evolves	with	them.	The	new	
policy	issues	of	medicine*	are	global	not	merely	in	their	extent,	but	also	in	their	complexity,	
pervasiveness,	and	novelty	as	a	subject	of	scientific	inquiry	(Funtowicz	and	Ravetz,	1993	)		

(4)	We	are	facing	a	generalized	crisis	in	the	epistemic	government	of	science	that	need	new	
strategies	and	decisional	frames.	Post-normal	science	offers	us	a	good	model.		

(2)	Until	now,	with	the	dominance	of	applied	science,	the	rationality	of	reductionist	natural-scientific	
research	has	been	taken	as	a	model	for	the	rationality	of	intellectual	and	social	activity	in	general.	
However	successful	it	has	been	in	the	past,	the	recognition	of	the	policy	issues	of	medicine	shows	that	
this	ideal	of	rationality	is	no	longer	universally	appropriate.	(Funtowicz	and	Ravetz,	1993	)		
(3)	The	activity	of	science	now	encompasses	the	management	of	irreducible	uncertainties	in	
knowledge	and	in	ethics,	and	the	recognition	of	different	legitimate	perspectives	and	ways	of	
knowing.	In	this	way,	its	practice	is	becoming	more	akin	to	the	workings	of	a	democratic	society,	
characterized	by	extensive	participation	and	toleration	of	diversity.	(Funtowicz	and	Ravetz,	1993	)		

(5)	In	this	new	model	of	epistemic	governance,	institutions	that	have	traditionally	worked	at	the	level	
of	applied	science	and/or	professional	and	regulatory	knowledge	must	open	up	to	involve	the	public	
in	decision	making	about	science	and	health	technology	assessment	processes	in	broader	
communities	through	participatory	strategies	that	must	be	flexible	and	adapted	to	issues	and	
contexts.		

*	“risk	and	the	environment”	in	original	text	

(6)	ISDB	and	its	affiliates	must	overcome	the	informational	paradigm	to	develop	shared	decision-
making	and	evaluation	processes	into	a	extended	peer	communities	
 				


