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Trends in Feedback Literature
N

ote: In all the graphs the follow
ing applies, un-

less otherw
ise noted: “Living S

ystem
s” includes 

searches from
 P

U
B

M
E

D
 and B

IO
A

bstracts (E
B

-
S

C
O

) databases; “P
hysical S

ystem
s” includes 

searches from
 S

citation, G
eoR

ef, and S
ciFinder 

databases; “E
ngineering” includes searches 

from
 IE

E
E

X
plore and C

om
pendex databases; 

“S
ocioeconom

ics” includes searches from
 S

co-
cioA

bs, P
sychInfo, and E

conolit databases; 
“B

usiness” includes a search from
 A

bi/Inform
 

database.
The am

ount of articles w
ere obtained by using 

the w
ord “feedback” as a key w

ord search, not 
by searching in the title or abstract, w

hich w
ould 

have likely revealed few
er, concise, and m

ore 
relevant articles.

•	The average num
ber of annual “hits” for feedbacks w

as 39,879. 
•	“feedback” appears m

ost often in the A
bi/Inform

 database, w
hich includes scholarly business publications, trade &

 industry and regional business new
s. 

•	A
bi/Inform

 database is follow
ed by engineering, physical system

s, living system
s, and socioeconom

ics databases, w
hich suggests feedbacks are discussed the 

least in socioeconom
ics.

•	G
enerally, the num

ber of feedback hits gradually increase over this 30-year period w
ith the exception of the B

usiness database articles, w
hich show

s exponen-
tial grow

th around 1997. This is consistent w
ith the trends of the total num

ber of articles in each database, as show
n in the graphs below

.
•	The total num

ber of articles in each database related to “feedback” w
ere not restricted to peer review

ed articles or scholarly articles, w
hich w

ould have likely 
resulted in few

er total articles.
•	S

ynanym
s and discinanym

s w
ere not searched, w

hich w
ould have revealed m

ore articles related to “feedback”.

* R
estricted to tw

o largest dom
ains i.e. “living system

s” and “business/industry” 
to better allow

 discrim
ination of trends in sm

aller dom
ains.

* N
ote gradual and steady increase in lit of bio dom

ain; any jum
ps in target lit 

searches indicates distinction from
 baseline. 

C
aveats for the Total N

um
ber of A

rticles in each database
•	There are likely to be redundancies in articles w

ithin the disciplinary dom
ains
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* The article search w
as restricted to tw

o sm
allest article activity dom

ains i.e. 
“physical system

s” and “social system
s” to better allow

 discrim
ination of trends 

in sm
aller dom

ains
* Ignore drop off show

n for m
ost recent tw

o years; anom
aly of databases

* N
ote that physical sciences only represented by geology pending obtaining 

data on total articles in chem
istry, astronom

y, and physics databases w
hich 

m
ay	account	for	virtual	flatline	grow

th	of	total	lit	in	physical	sciences	untill	m
id-

current-decade;	so	any	jum
ps	in	target	lit	searches	show

	significant	increases	in	
interest in key system

s process(es)
* N

ote gradual and steady increase in lit of social science dom
ain especially 

pronounced since 2000; any jum
ps in target lit searches indicates distinction 

from
 baseline show

ing greater interest in system
s processes that w

as subject of 
search.

Incose-ISSS C
ollaboration 

•	The International C
ouncil on S

ystem
s E

ngineering (Incose) and the International S
ociety for the S

ystem
s S

cience 
(IS

S
S

) have form
ally agreed to cooperate in exploring and developing system

s science as a know
ledgebase for both 

engineering	and	system
	science	fields.		B

oth	organizations	have	had	m
eetings	in	C

anada,	A
rizona,	and	E

ngland	to	
plan these joint efforts.      

•	The	S
ystem

s	S
cience	W

orking	G
roup	(S

S
W
G
)	has	identified	four	or	five	official	projects,	tw

o	of	w
hich	focus	on	S

P
T	

and S
ystem

s P
athology (w

hich are also S
IG

s of the IS
S

S
).

•	This poster is an exam
ple of one of the joint S

P
T projects to enable several graduate students in system

s science, sys-
tem

s	engineering,	or	related	fields	to	share	their	extensive	literature	survey	on	the	large	num
ber	of	system

s	processes.
•	B

y cooperating in search and analysis of the diverse literature and especially by integrating, preserving, and m
aking 
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Feedback C
oncept M

ap

•	In general, the system
s processes are represented by spheres on the S

ystem
s P

rocess Theory diagram
 (on the left) 

and the lines represent linkage propositions.
•	Feedbacks are found w

ithin the “S
ystem

 M
aintenance” functional cluster in the upper righthand corner of the diagram

 
at	the	left.		H

ere,	the	lines	represent	the	interrelations	and	m
utual	influences	betw

een	feedback	m
echanism

s	and	
other system

s processes (isom
orphies).

•	B
y	obtaining	a	better	understanding	of	w

hat	influences	feedback	and	how
	feedback	influences	other	processes	S

ys-
tem

s P
rocess Theorists can gain a better understanding of system

 dynam
ics.

Linkages related to feedbacks in the S
ystem

s P
rocess Theory diagram

 are:
4.1 S

taticn S
tates 

4.2 S
tability 

4.3 M
etastability 

4.4 S
teady S

tate/ D
ynam

ic E
quilibrium

 
4.5 Transtem

poral S
tability 

4.6 C
ontrol/ R

egulatory
 

4.6.1 N
egative Feedback

 
4.6.2 P

ositive Feedback
 

4.6.3 C
oupled Feedback

 
4.6.4 Feedforw

ard
 

4.6.5 2nd, 3rd O
rder C

ybernetics
 

4.6.6 S
ingle Loop/ M

ultiple Loop Feedback 

•	Identifying features include:
•	M

echanism
 - “black box” interactions am

ong subsystem
s w

ithin the subject system
 and enable the system

 to function 
over tim

e.
•	O

utput - the product of the system
 over a certain tim

e or under certain conditions.
•	S

ystem
 that S

enses O
utput – The sensory portion of a system

 is usually only a sm
all quantity relative to the output of 

the system
. It m

easures relevant variables output in order to provide inform
ation about the output. 

•	S
et P

oint/G
oal - C

om
pares output inform

ation to a standard; typically the standards are set by hum
ans but in nature 

they com
e from

 evolution (i.e. experience of past states and consequences)
•	C

hange M
echanism

 - D
ow

n regulation (negative feedback) leads to regulation, or equilibrium
 or hom

eostasis and up 
regulation (positive feedback) leads to rapid grow

th or decline or divergence
•	D

iscinym
s include: regulation/H

om
eobox, control, up-regulation, dow

n-regulation, positive feedback, negative feed-
back, and C

ircular causality, C
oupled Feedback P

rocesses.

	
M
y	thesis	is	focused	on	the	cultural	aspects	of	how

	people	m
ake	decisions,	w

hat	influences/m
otivates	one	to	act	in	

an	environm
entally	friendly	m

anner,	and	how
	can	decision	and	policy	m

akers	capitalize	on	this	know
ledge	to	gain	sup-

port, via opinion and action, for stricter environm
ental policies, regulations, and program

s that w
ould result in im

proved 
environm

ental quality. P
olicym

aking in C
alifornia allow

s the public opportunity to com
m

ent and be a stakeholder in the 
process, as w

ell as scientist, agency staff, interested parties, and environm
ental groups, and provide feedback about a 

proposed	policy	and	its	im
plem

entation.	In	turn,	each	group	can	influence	the	outcom
e	of	policy	creation	and	im

plem
en-

tation.	G
iven	the	state	of	the	environm

ent	and	the	increasing	threats	of	C
lim

ate	C
hange,	finding	out	how

	each	group	
m

akes the decision to support environm
ental policies to prevent further environm

ental degradation and how
 this feed-

back is used during the creation and im
plem

entation of the environm
ental policies w

ould be im
portant to hum

ans’ con-
tinued existence.
		

Feedback	is	w
idely	used	in	system

s	to	stabilize	certain	actions	or	functions,	such	as	housing	stock	or	therm
ostats;	

or for the direction of actions tow
ards a goal (such as saving $100 in a m

onth) w
here the irregularity from

 that goal 
(such as having saved only $50 in three w

eeks) is fed back, as inform
ation, till the goal or target is reached. O

nce a 
goal has been obtained, m

aintenance of the goal, called hom
eostasis, is required. M

ost people consider feedback 
w

hen m
aking decisions, w

hether it is consideration of their ow
n past experiences or others. In addition, before a policy 

is	enacted	feedback	is	received	from
	several	different	actors	and	then	the	policy	is	regularly	analyzed	to	see	if	the	goals	

of the policy are being m
et and m

aintained. A
s such, the application of feedback from

 a system
s view

point could be 
helpful to understand how

 feedback is successfully used in other system
s and could be applied to environm

ental poli-
cies.

Introduction 

•	A
s show

n in the table to the left, the business da-
tabase	has	significantly	m

ore	articles	on	feedbacks	
and sustainability, follow

ed by engineering, socio-
econom

ic, physical system
s and living system

s.  
•	This is slightly different than the “feedback” only 

search.
•	The search using “sustainability” did not result in 

very m
any hits. It m

ay have been better to search 
“sustainab*” w

hich w
ould have included sustainable 

and sustainability.
•	A

s show
n, in the graph below

, the search for “feed-
back,” “sustainability”, and “review

” is prim
arily 

dom
inated by the business database.

•	A
ll other databases produced few

, if any, results.
•	A

s show
 in the table below

, the search of “feed-
back” and “sustainability” did not produce any re-
sults in the P

ubM
ed database.

•	The	conceptual	m
ap	in	the	associated	poster	attem

pts	to	show
	the	influences	and	the	dynam

ic	process	w
hereby	one	

m
akes a decision and how

 feedback is used in the decision and policy process. 
•	Ideas from

 neurobiology, econom
ics, and psychology have com

bined to create the area of neuroeconom
ics w

hich is 
studies decision-m

aking behavior. 
•	N

euroeconom
ics	com

bines	subjective	desirability	and	strategic	thinking	to	analyze	decision-m
aking	behavior,	how

ev-
er, tw

o areas of decision-m
aking behavior that have yet to be reconciled are the econom

ic theories of utility (each per-
son m

akes only rational decisions) and N
ash equilibrium

. (In gam
e theory, N

ash equilibrium
 is achieved w

hen tw
o or 

m
ore	players	know

	the	equilibrium
	strategies	of	the	other	players,	and	no	player	can	benefit	by	changing	only	his	ow

n	
strategy w

hile the other players keep their strategy unchanged.) 
•	Therefore,	neuroeconom

ics	assists	in	understanding	decision-m
aking	and	influences	the	feedback	process.

Features of Feedback

S
ystem

s P
rocess T

heory

A
pplication of Feedback to Sustainability 

•	Feedback is im
portant in all system

s and is is necessary for sustainability.
•	Feedback can be seen in m

any different environm
ental system

s
•	For exam

ple, the current clim
ate change can be understood as feedback from

 the environm
ent that too m

uch green-
house gas em

issions exists in the atm
osphere, w

hich is likely from
 anthropogenic uses.

•	A
nother exam

ple, is anim
al exinction and evolution.

C
onculsions

•	Feedbacks are already present in the environm
ent, how

ever, hum
ans have prim

arily ignored these feedbacks from
 the 

environm
ent.

•	There is a need for further research about feedbacks and a system
s approach to applying feedbacks from

 other sys-
tem

s.
•	In term

s of neuroeconom
ics and feedbacks, further research needs to be done to resolve the utility theory and N

ash 
equalibruim

 issues.
•	S

ince policy affects the larger societial system
, policym

akers should also consider the applications of system
s theory  

and neuroeconom
ics (especially gam

e theory) w
hen going through the policy m

aking process and the re-anlaysis of 
created policies to further understand w

hat affects decision-m
aking and feedback.


