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b
oud U

niversity N
ijm

eg
en in 2003. H

e w
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p
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e C
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eg

ree in p
hysi-

cal and health ed
ucation from

 the U
niversity of W

estern O
ntario.

Bjorn G
ustavsen is a p

rofessor em
eritus. H

is m
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oard

room
. H

er focus is on hum
ane, hig

h-p
erform

ance, ethi-
cal org

anizing
 in em

erg
ing

 form
s of org

anization such as reconfig
urab

le 
team

s, netw
orks and

 ecosystem
s, and

 p
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em
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p
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a-
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s w

orking on various 
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ance and em

p
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eing.
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s design, and 
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orking life is w

idely published in academ
ic and m

anagem
ent 
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ing com
panies and social-profit organizations in com

plex redesign and 
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e is the founder of Flanders Synergy, a B

elgian netw
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ote w

orkplace innovation. In 2013 he cofounded 
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ind, a consulting firm
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orkplace Innovation.
Eric-H

ans K
ram
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rofessor of hum
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s safety at the Faculty of M
ilitary Sciences of the N
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s D
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A

cad
em

y. H
e has studied various op
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rocesses in the arm

ed 
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artm
ents. 
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is w

ork has b
een p

ub
lished in various journal articles, b

ook chapters, 
and in the b
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rganizing D

oubt (2007). H
e is a coauthor of a stud

ent’s 
hand

b
ook on STS in the D

utch lang
uag

e.
H

ans Lekkerkerk has b
een a senior lecturer in org

anization d
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n 
and 

innovation 
m

anag
em

ent 
at 

Rad
b
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U

niversity 
(N

ijm
eg

en, 
the 

N
etherland

s) since 1997. H
e g
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uated from

 the D
elft U

niversity as a 
m

echanical engineer (M
Sc) w
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ecialization in system

s thinking and 
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anizational d
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n in 1985. In 2012, he obtained his PhD
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e studied 
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-technical System

s D
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n 
p
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orked at the C
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p

osite 
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er Fokker A
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any as an ind
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uality engineer, and p
roject lead
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ed by a b

rief p
eriod 

as an org
anization consultant and trainer.
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erck is the found

er of M
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onsulting, Inc., a San Francisco 
B
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 that over the p
ast fifteen years has carried out 
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H
is b

ook The C
reative Pow

er: Transform
ing O

urselves, O
ur O

rganizations, 
and O

ur W
orld (Routled

g
e, 2009), tells the story of the glob

al d
evelop

-
m

ent and ap
p

lication of A
IC

. B
ill’s w

ork ow
es m

uch to his m
entor, Jam

es 
D

. Thom
son, author of O

rganizations in A
ction (1967) and his PhD

 ad
vi-

sors, Eric Trist, Russell A
ckoff, and H

asan O
zb

ekhan.
Erik Soepenberg

 studied b
usiness ad

m
inistration at the U

niversity 
of G

roning
en, after w

hich he carried out PhD
 research on the W

orkload 
C

ontrol concept, a p
lanning concept suitab

le for com
p

anies p
rod

ucing 
hig

h-variety/low
-volum

e p
rod

ucts. Erik p
ub

lished m
ultip

le articles in 
the International Journal of Prod

uction Econom
ics and the International 

Journal of Prod
uction Research b

ased on this research. A
t the sam

e tim
e, 

Erik w
as p

roject lead
er of m

ultip
le logistical im

p
rovem

ent p
rojects in 

SM
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p
anies in the northern p

art of the N
etherland

s. Since 2010, he 
has b

een a lecturer and researcher at the Kenniscentrum
 A
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eid of the 

H
anze U

niversity of A
p

p
lied Sciences. H

is research focuses on Lean and 
sustainability.

W
im

 Sprenger sp
ent m

any years in the trade-union m
ovem

ent as a 
trainer/consultant, p

olicy officer, and researcher. H
is m

ain fields of inter-
est and activity are union policies on changing organizations, quality of 
w

ork, qualification and em
ployability, flexibility, and security. Since 2001 

he has b
een an indep

endent researcher focusing on lab
or-m

arket devel-
op

m
ents, corp

orate restructuring, continuous qualification, innovation of 
w

orkplaces, and ecosystem
s. H

is favorite them
es include unions, b

oxing, 
dancing, the m

ovem
ent from

 m
anagem

ent to anticipation of restructuring, 
how

 to involve sm
all com

panies, and the value chain in analysis and design.
Pim

 Sudm
eier is an exp

ert in the field of continuous im
p

rovem
ent 

and team
w

ork from
 a socio

-technical p
ersp

ective. A
s ow

ner of Triasp
ect, 

a leading institute for safety and risk m
anag

em
ent in D

utch health care, 
he sup

p
orts cure and care org

anizations in p
atient-safety im

p
rovem

ent. 
H

e d
evelop

s digital learning and im
p

rovem
ent tools for health care team

s 
that enab

le rep
orting, analysis, and im

p
rovem

ent of p
rocesses and know

l-
ed

g
e m

anag
em

ent. D
esig

ning IC
T w

ith a b
alance b

etw
een inform

ation 
need

s and inform
ation sup

p
ort is the m

ain d
rive in his w

ork.

w
ith sp

ecific attention on how
 d

ig
itization of the w

orkp
lace im

p
acts 

org
anization d

esig
n.

Ike O
verdiep

 has op
erated since 2010 in a sm

all research and con-
sulting b

ureau called “O
p

us 8,” focusing on q
ualification, lab

or-m
arket 

p
olicy, and ind

ustrial relations. Previously, she w
orked in a larg

er con-
sultancy b

ureau, in the national ed
ucation d

ep
artm

ent, and in the trad
e 

union as a p
olicy ad

visor on vocational training, em
p

loyability, and col-
lective ag

reem
ents. Recently she facilitated the d

evelop
m

ent of new
 

exam
s for p

revocational training as an ind
ep

end
ent chair, sup

p
orted sev-

eral technical b
ranches on the relationship b

etw
een ed

ucation and the 
changing need

s of enterp
rises, and assisted in p

rofessionalizing the w
ork 

org
anizations in p

rim
ary schools by stim

ulating the d
evelop

m
ent and use 

of intervision and review
 instrum

ents.
Bert Painter is an ind

ep
end

ent consulting social scientist, d
ocum

en-
tary film

m
aker, and long

-tim
e m

em
b

er of the STS Round
tab

le.
Pam

 Posey is the found
er and p

rincip
al of Eyes on Perform

ance 
in Everett, W

ashing
ton. She has b

een consulting in strategic p
lanning, 

alig
nm

ent, and org
anization d

esig
n for m

ore than tw
enty-five years. She 

is w
id

ely p
ub

lished in a variety of journals, including H
arvard B

usiness 
Review

.
Frank Pot, a sociologist, is an em

eritus p
rofessor of social innova-

tion of w
ork and em

p
loym

ent at Rad
b

oud U
niversity N

ijm
eg

en and chair 
of the ad

visory b
oard of the Europ

ean W
orkp

lace Innovation N
etw

ork 
(EU

W
IN

). Form
erly, he w

as director of TN
O

 W
ork and Em

p
loym

ent and a 
p

art-tim
e p

rofessor of w
ork and technolog

y at Leid
en U

niversity.
Rocky Sease is a cofound

er and
 the C

EO
 of SO

S Int’l, a lead
ing 

p
rovid

er of training
 and

 com
p

liance solutions for the p
ow

er ind
ustry. 

Rocky g
rad

uated
 from

 C
lem

son U
niversity w

ith an eng
ineering

 d
eg

ree.
W

illiam
 E. Sm

ith is an innovator in creating and ap
p

lying system
s 

theory and p
ractice to the field

s of lead
ership, org

anization, and social 
d

evelop
m

ent. W
hile consulting w

ith the W
orld B

ank, he created and 
im

p
lem

ented a natural system
s p

hilosop
hy, p

rocess, and m
od

el called 
A

IC
, nam

ed for the three p
ow

ers of ap
p

reciation, influence, and control. 
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P
reface

T
he 

com
bination 

of 
m

assive 
econom

ic 
up

heavals, 
b

reathtaking 
ad

vances in technolog
y, w

id
esp

read p
olitical turm

oil, unp
reced

ented 
clim

ate chang
e, radically shifting d

em
og

rap
hics, and b

reakthroug
hs in 

social relations has left org
anizations w

ith a full p
late of ad

aptation chal-
leng

es. The com
bined d

em
and

s on p
rod

uctivity, q
uality, flexibility, inno

-
vation, sustainability, and healthy w

ork is d
riving a revitalized search for 

innovations in the b
usiness and op

erating m
od

els of the w
orkp

lace—
innovations that includ

e b
ut g

o b
eyond faster and sm

aller technolog
y.

The ap
p

roach of socio
-technical system

s d
esig

n has a rich history 
in creating alternatives to the classical Tayloristic org

anization in w
hich 

em
p

loyees are diseng
ag

ed, d
ecisions are p

ainfully slow
, and silos are 

p
ow

erful divid
ers. In the p

ast seventy years, the original socio
-technical 

system
s d

esig
n (STS-D

) theory and p
ractice have erupted in a rainb

ow
 of 

variations, giving us a kaleid
oscop

e of lenses.
These id

eas have influenced m
any of the m

ost p
op

ular chang
e 

ap
p

roaches. For exam
p

le, in b
oth “Lean Thinking” and the “w

orkp
lace-

innovation” m
ovem

ent in Europ
e, w

e found STS p
rincip

les alive and w
ell. 

W
hile often not w

ell referenced, the p
hilosop

hy of STS d
esig

n is very 
m

uch alive, alb
eit und

er different lab
els and som

etim
es not as “true” 

to the original intent as w
e w

ould like. Reg
arding these d

evelop
m

ents 
around the w

orld, b
oth w

ithin the core com
m

unity of STS p
ractitioners 

and in the neig
hb

oring field
s of p

ractice (such as Lean Thinking and 
W

orkp
lace Innovation), m

ost connections w
ere only by chance, yet their 

und
erlying p

urp
ose and p

rincip
les seem

 p
ow

erful in their influence.
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C
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g H
um
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rgan
ization

s

our invitations, w
e created sm

all g
roup

s w
ho reflected on each other’s 

contrib
utions and collab

orated to im
p

rove their resp
ective chapters. W

e 
are thankful to the enthusiastic authors w

ho leapt into this p
rocess of co

-
creaion! You w

ill find the result in this b
ook.

In this m
ultifaceted b

ook, thirty authors (acad
em

ics, union lead
-

ers, and p
ractitioners) d

escrib
e their different lenses on STS-D

 to shed 
lig

ht on the p
anop

ly of p
ast, p

resent, and future thinking and p
ractices 

that give life to the challeng
e of “co

-creating hum
ane and innovative 

org
anizations.”
The b

ook is sp
onsored by the G

lob
al STS-D

 N
etw

ork, w
hich w

as 
cofound

ed by the STS Round
tab

le (N
orth A

m
erica) and the U

lb
o D

e 
SitterInstitute (in the N

etherland
s and B

elgium
).

H
op

efully this b
ook is an inspiration for all in the w

orld w
ho share the 

d
ream

 of creating innovative and hum
ane com

m
unities of w

ork. W
e co

-
creaed this b

ook w
ith p

assion and a g
row

ing m
utual und

erstanding. W
e 

w
ould like to thank all of the authors for their contrib

utions. 
W

e invite you join our journey and to consid
er the p

ossibilities. A
nd 

w
e hop

e w
e can offer a further inspiration to the com

m
unity that b

elieves 
in the p

ossibilities for and p
ow

er of hum
ane and innovative com

m
uni-

ties of w
ork, b

e they traditional org
anizations, value-creation netw

orks, 
or issue-b

ased ecosystem
s.

B
ernard J. M

ohr, Portland, M
aine, U

SA
Pierre van A

m
elsvoort, B

oxtel, N
etherland

s
July 2016

In the d
evelop

m
ent of the STS-D

 theory and p
ractices, w

e can notice 
three w

aves. The first w
ave is ab

out the d
esig

n of m
ore or less routine 

w
ork in m

anufacturing p
rocesses, the second is ab

out non-routine w
ork 

w
ith know

led
g

e w
orkers, and the third is ab

out d
esig

ning issue-b
ased 

ecosystem
s and b

oth internal external value-realization netw
orks. These 

w
aves of evolution are not discontinuous b

ut rather like Russian d
olls, 

each w
orking w

ith and encap
sulating w

hat has g
one b

efore.
N

evertheless, not m
any org

anizational d
esig

ners und
erstand STS 

d
esig

n theory and p
ractice w

ell or use it w
id

ely. W
e b

elieve the em
erg

-
ing b

od
y of know

led
g

e and p
ractice of STS D

esig
n can have a p

rofound 
im

p
act in und

erstanding and creating innovative and hum
ane com

m
uni-

ties of w
ork in the tw

enty-first century.
A

s a glob
al com

m
unity of p

ractice, different cultures and colors are 
rep

resented in our ap
p

roaches, b
ut w

e also have a lot in com
m

on. A
t the 

annual m
eeting of the N

orth A
m

erican STS Round
table in C

anterb
ury, 

England in 2012, ab
out sixty p

ractitioners and acad
em

ic scholars joined in 
conversations ab

out the current state of the art in socio
-technical system

s 
d

esig
n (STS-D

) and its evolution all over the w
orld. Since the initial d

evel-
op

m
ent of STS concepts in the m

id
-tw

entieth century, different p
arts of 

the w
orld have b

een hom
e to evolutionary d

evelop
m

ent in concepts, 
p

ractices, and fund
am

ental theories. 
Then, at the STS Round

tab
le m

eeting in B
oston in 2013, the STS/RT 

(STS Round
tab

le) and U
SI (U

lb
o D

e SitterInstitute in the N
etherland

s and 
B

elgium
) g

ave birth to a p
rocess for creating a netw

ork of netw
orks, on 

a glob
al scale, of STS d

esig
n p

ractitioners. It includ
es b

usiness lead
ers, 

researchers, trad
e unionists, acad

em
ics, m

anag
ers, consultants, and stu-

d
ents w

ho share the values, p
rincip

les, and p
ractices of socio

-technical 
system

s theory and a com
m

on interest in d
eveloping m

ore hum
ane and 

effective org
anizations.

This b
ook is one of the initiatives sup

p
orting this em

erging G
lob

al 
STS-D

 N
etw

ork. In inviting p
ossib

le authors for this b
ook, w

e cast as 
w

id
e a net as p

ossib
le, seeking to find diverse authors rep

resenting b
oth 

p
ast and cutting

-ed
g

e ap
p

roaches. A
m

ong the authors w
ho accepted 



1

O
n

e

W
aves of Evolution in Socio-technical System

s 
D

esign (ST
S-D

)

B
e

r
n

a
r

d J. M
o

h
r a

n
d P

ie
r

r
e v

a
n a

M
e

lsv
o

o
r

t

IN
T

R
O

D
U

C
T

IO
N

D
uring the second half of the last century, interest in the d

esig
n 

and p
rocess for d

esig
ning of org

anizations increased enorm
ously. 

The origin of STS d
esig

n theory d
ates b

ack to shortly after the Second 
W

orld W
ar. A

 num
b

er of researchers (Trist and B
am

forth 1951, Trist et al. 
1963) discovered that technical-econom

ic asp
ects (i.e., the p

rod
uction 

p
rocesses) could not b

e entirely und
erstood w

ithout und
erstanding the 

im
p

act of the social structuring of org
anizations (i.e., the division of lab

or 
and g

rouping of tasks, w
here lab

or is und
erstood to includ

e b
oth the 

p
rod

uction w
ork and m

anag
em

ent functions of the enterp
rise). Eq

ually, 
these social asp

ects (w
hich includ

e the exp
erience of the hum

an b
eing 

at w
ork as w

ell as hum
an actions in sup

p
ort of b

oth the p
rod

uction p
ro

-
cesses and the m

anag
em

ent functions) can never b
e view

ed w
ithout the 

technical-econom
ic factors. H

ow
ever, at the tim

e, the id
ea of involving 

m
ultip

le discip
lines sim

ultaneously along w
ith those w

ho d
o the w

ork in 
intentionally and p

articip
atively d

esig
ning this socio

-technical w
ork sys-

tem
 w

as revolutionary. A
fter all, d

esig
ning p

rod
uction system

s w
as the 

task of technical engineers, w
hile solving social p

rob
lem

s (i.e., p
rob

lem
s 

of assig
nm

ent and division of lab
or, m

otivation, coordination, control, 
ad

aptation, and long
-term

 d
evelop

m
ent). A

nd in the org
anization w

as 
the w

ork of m
anag

em
ent, hum

an resource sp
ecialists, p

sychologists, 
sociologists, and others.
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s

p
olicies, culture, attrib

utes of p
eop

le, and their m
utual relation-

ship
s). The g

oal of all STS-D
-b

ased analysis and (re)d
esig

n is the 
creation of either job

s, single org
anizations, netw

orks, or ecosys-
tem

s that are ad
aptive, innovative, g

ood to w
ork in, and w

ork w
ell 

as m
easured by hum

an, econom
ic, and societal m

etrics.

EA
R

LY
-D

A
Y

 R
O

O
T

S—
T

H
E D

U
R

H
A

M
 C

A
SE

The term
 “socio

-technical system
” w

as first used in the now
-fam

ous stud
-

ies of B
ritish coal m

ines (Trist and B
am

forth 1951). These studies w
ere 

com
m

issioned w
hen it w

as found that m
any of the m

ines introd
ucing new

 
technical-system

 p
rocesses did not im

p
rove p

erform
ance and in som

e 
cases red

uced p
erform

ance. W
ith this new

 technolog
y, m

anag
em

ent 
tried to create a p

rod
uction line such as the one found in the autom

otive 
ind

ustry. In these studies, for the first tim
e, the relationship b

etw
een the 

system
’s technical system

 and social system
 w

as id
entified.

The coal m
ine research show

ed how
 m

echanization of the p
rod

uc-
tion p

rocess (the technical system
) led (unintentionally) in som

e p
laces to 

a m
ore frag

m
ented, “siloed” division of lab

or (the social  org
anization). 

B
efore the m

echanization took p
lace, team

s existed as “natural form
s” 

(flexib
le w

hole-task g
roup

s) of w
ork org

anization. W
orking in a m

ine 
und

erg
round is a d

ang
erous job w

ith a lot of safety issues, uncertainty, 
and interference and req

uires strong collab
oration b

ased on trust,  internal 
lead

ership, and self-org
anization. The m

echanization and the conse-
q

uence of task division d
estroyed the team

s and had a neg
ative effect 

on p
rod

uctivity and hum
an sid

e of w
ork in alm

ost all of the sites studied. 
H

ow
ever, in the course of their studies, the Tavistock researchers discov-

ered the anom
aly of H

aig
hm

oor seam
 in the South Yorkshire C

oalfield. 
Eric Trist d

escrib
es this anom

aly as follow
s: “The w

ork org
anization of the 

new
 seam

 w
as, to us, a novel p

henom
enon, consisting of a set of relatively 

autonom
ous interchanging roes and shifts w

ith a m
inim

um
 of sup

ervi-
sion. C

oop
eration b

etw
een task g

roup
s w

as everyw
here in evid

ence; 
accid

ents infreq
uent, p

rod
uctivity hig

h. The m
en told us that in ord

er to 
ad

apt w
ith the b

est ad
vantag

e [to the new
ly introd

uced technolog
y] they 

The results of these studies w
ere then dissem

inated and confirm
ed 

all over the w
orld (see Rice 1958, Em

ery and Thorsrud 1976, and others). 
Tw

o p
henom

ena are ob
served:

1) 
Elem

ents of STS-D
 (socio

-technical system
 d

esig
n) theory, (for 

exam
p

le, the elim
ination of non-value-ad

ding levels of m
anag

e-
m

ent, the stream
lining of p

rocesses into w
hole g

roup tasks, the 
self-m

anaging team
 concept) recur tod

ay in num
erous m

od
ern 

ap
p

roaches such as Lean/Six Sig
m

a, em
p

loyee eng
ag

em
ent/

em
p

ow
erm

ent, and system
s thinking

/learning org
anization across 

the w
orld.

2) 
STS-D

 theory has evolved in different w
ays on different continents 

(for an intercontinental com
p

arison, see Van Eijnatten 1993).

D
uring the past thirty to forty years, as early ideas of STS-D

 b
ecam

e 
absorb

ed by other ap
proaches to organizational and hum

an p
erform

ance, 
STS-D

 practice has evolved from
 an ap

proach for job design (m
icro level) 

and a “one-size, self-m
anaging team

s fits all solution” (m
eso level) into a 

broader school of thought in m
anagem

ent science, w
ith sound theoretical 

and research foundations (see chapter 17) and broad global ap
plication. 

W
e now

 have m
ore pow

erful fram
ew

orks for analyzing (explaining), design-
ing, and changing w

hole organizations (m
acro level), netw

orks, and even 
ecosystem

s in an integrated m
anner.

C
ontem

p
orary STS-D

 theory can b
e d

efined as follow
s:

The p
articip

ative, m
ultidiscip

linary stud
y and im

p
rovem

ent of how
 

job
s, single org

anizations, netw
orks, and ecosystem

s function, 
internally and in relation to their environm

ental context, w
ith a 

sp
ecial focus on the m

utual interactions of the entity’s (b
e it a sin-

gle org
anization, netw

ork, or ecosystem
) value-creation p

rocesses 
(i.e., the technical system

 com
p

osed of all p
rod

uction-related 
tasks and technologies) and its control/ad

justm
ent m

echanism
s 

(i.e., the social system
 com

p
osed of its w

ork structure, system
s, 
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s

has lo
ng

 b
een reg

ard
ed

 as a q
uestio

nab
le ind

icator for q
uality of w

ork-
ing

 life. A
lternatively, Fred

 and
 M

errelyn Em
ery offered

 the six criteria 
of g

o
o

d
 w

ork as a w
ay of thinking

 ab
o

ut, m
easuring, and

 d
esig

ning 
for im

p
roved

 q
uality of w

orking
 life (Em

ery and
 Em

ery 1978). H
ere are 

three of the criteria:

• 
D

ecision m
aking in one’s w

ork
• 

Variety in one’s w
ork

• 
O

p
p

ortunities for ong
oing learning and g

row
th in one’s w

ork

D
ifferent p

eop
le saw

 these three criteria as d
esirab

le to different 
d

eg
rees. A

 typical ap
p

roach w
as to ask, “W

hat d
o you have, and w

hat d
o 

you w
ant?” and then to d

esig
n for the d

esired state if it w
as different from

 
w

hat existed. Their other three criteria w
ere as follow

s:

• 
Resp

ect from
 and of one’s p

eers
• 

Perceived m
eaning

fulness of one’s w
ork to the com

m
unity and 

even larg
er society

• 
The likelihood that one’s w

ork w
ould lead to a d

esirab
le future

These last three criteria w
ere consid

ered to b
e thing

s everyone w
ould 

w
ant an unlim

ited am
ount of. Years later, M

arvin W
eisb

ord (1987) sug
-

g
ested a sim

p
ler d

efinition of Q
uality of W

orking Life: “The exp
erience of 

dig
nity, m

eaning, and com
m

unity in the w
orkp

lace.”
The q

uestion is how
 the q

uality of w
orking life should b

e conceptual-
ized from

 this p
ersp

ective. Job satisfaction has long b
een reg

ard
ed as a 

q
uestionab

le indicator for q
uality of w

orking life. Instead, D
e Sitter(1981) 

arg
ued, b

ased on the theory of K
arasek 1979, 1990), for control cap

ac-
ity as a central indicator (see also chapters 5 and 18). STS-D

 involves 
the m

otivation theories that m
atch the concept of control cap

acity. The 
im

p
ortance of the q

uality of w
orking life is found in m

any successful p
rac-

tical cases, w
ith a d

em
onstrab

le increase in involvem
ent, flexibility, and 

p
rocess control.

had evolved a form
 of w

ork org
anization b

ased on p
ractices com

m
on in 

unm
echanized d

ays w
hen sm

all g
roup

s, w
ho took resp

onsibility for the 
entire cycle, had w

orked autonom
ously.”

The tw
ofold eye-op

ener in these field studies lies first in the realiza-
tion that “im

p
rovem

ents” in one p
art of the system

 (in this case, m
ech-

anization of the technical system
) did not autom

atically lead to b
etter 

results and that, even w
ith new

 technical system
 d

esig
n, there is still 

choice availab
le in how

 w
e org

anize (i.e., how
 w

e d
esig

n the social sys-
tem

). The researchers discovered that m
any p

rob
lem

s in the social system
 

(increased ab
senteeism

 and a hig
her num

b
er of conflicts and accid

ents) 
w

ere d
riven by shifts in the m

ine’s new
 technical system

. “A
d

vances” in 
the technical system

 had failed to b
ring ab

out the exp
ected p

erform
ance 

increase, d
ue to unintentional d

esig
n chang

es in the social system
 d

riven 
by shifts in the m

ines technical system
. The link b

etw
een this classical 

form
 of org

anization (i.e., increased division of lab
or) and the neg

ative 
social conseq

uences (increased ab
senteeism

 and a hig
her num

b
er of con-

flicts and accid
ents) and the neg

ative econom
ic conseq

uences in term
s 

of low
 p

rod
uctivity w

as thereby estab
lished. The researchers nam

ed this 
new

 und
erstanding “socio

-technical system
s” and p

rop
osed that a b

asis 
for optim

um
 results is created only by the joint optim

alization (i.e., the 
active consid

eration) of b
oth the technical and social system

s (Em
ery, 

1959). These STS discoveries w
ere sub

seq
uently confirm

ed in a rang
e of 

field studies carried out throug
hout the w

orld (see Rice, 1958; Em
ery and 

Thorsrud, 1976; and others).

Q
U

A
LIT

Y
 O

F W
O

R
K

IN
G

 LIFE
Fro

m
 the o

nset of so
cio

-technical system
s theory, im

p
roving

 every-
o

ne’s q
uality of w

orking
 life has b

een a central g
oal in org

anizatio
ns 

and
 m

ore recently in netw
ork and

 ecosystem
 d

esig
n. Q

uality of w
ork-

ing
 life is seen as an o

utco
m

e of choices m
ad

e in the d
esig

n of a 
so

cio
-technical system

. Thro
ug

h ap
p

lying
 the co

ncep
t of “joint o

p
tim

i-
zatio

n,” STS-D
 seeks to increase b

oth trad
itio

nal m
etrics such as cost, 

safety, q
uality, and

 ag
ility and

 q
uality of w

orking
 life. Jo

b
 satisfactio

n 



6
7

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

Tab
le 1.1 W

hat G
ets D

esig
ned in an STS-D

 Process?

The im
p

ortance of q
uality of w

orking life is attracting m
ore interna-

tional attention tod
ay, and w

e are convinced that current issues in this 
field can d

raw
 lessons from

 relatively less w
ell-know

n d
evelop

m
ents in 

the original socio
-technical p

hilosop
hy. D

esig
n-related p

rob
lem

s are now
 

an issue not only in ind
ustry, b

ut also p
articularly in larg

e org
anizations in 

the services sector, in the g
overnm

ent, in health care, and in ed
ucation. 

This often involves “know
led

g
e-intensive” w

ork or m
ental w

ork—
w

ork 
in w

hich p
rofessional control cap

acity is need
ed and lim

ited external-
control p

ossibilities exist.

D
ESIG

N
IN

G
 A

S A
 P

R
IN

C
IP

LE-B
A

SED
 P

R
O

C
ESS

The term
 “d

esig
n” can b

e consid
ered as b

oth a noun and a verb. A
s a 

noun, as in the “org
anization’s d

esig
n,” it rep

resents the set of choices 
m

ad
e, often over tim

e and often unintentionally, ab
out a rang

e of w
hat 

w
e m

ig
ht call (if w

e w
ere to not use the term

 “d
esig

n”) the org
anizational 

architecture, or p
erhap

s the org
anization’s infrastructure. In any case, the 

org
anization’s “d

esig
n” can b

e thoug
ht to includ

e the choices d
escrib

ed 
b

elow
 in tab

le 1.1 (ad
apted from

 W
. O

 Lytle 1998).
D

esign as a verb
—

that is, to design—
or the designing of a w

ork sys-
tem

 or organization, is the activity or process of m
aking decisions/choices 

about the above elem
ents. W

ithin the STS-D
 fram

ew
ork, designing is 

guided by a set of principles, rather than a set of prescriptions, on the 
assum

ption that every organization is unique, exists w
ithin unique circum

-
stances, pursues a unique set of goals and objectives, and has a unique 
set of m

em
bers. A

lthough not initially published until 1976 (and then revis-
ited in 1987), A

lbert C
herns’s The Principles of Socio-technical D

esign w
as 

am
ong the m

ost influential set of guidelines used by practitioners, particu-
larly in N

orth A
m

erica. These principles are sum
m

arized in table 1.2 below
 

(adapted from
 C

herns 1987).
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IN
T

ER
N

AT
IO

N
A

L D
EV

ELO
P

M
EN

T
S A

N
D

 W
A

V
ES 

O
F EV

O
LU

T
IO

N
Trist et al (1963) d

escrib
ed (from

 their research in the coal m
ines) dis-

covery of a “new
 p

aradig
m

” of w
ork org

anization, in w
hich “the techno

-
logical im

p
erative could b

e disob
eyed” (Trist and M

urray, 1993), allow
ing 

w
ork-g

roup cohesion and self-reg
ulation even in hig

hly m
echanized envi-

ronm
ents (Trist et al. 1963). The id

eas of d
esig

ning w
ork system

s for b
oth 

p
eop

le and the need
s of the org

anization w
ere ap

p
lied in the Indian tex-

tile ind
ustry (Rice, 1953). M

ore exp
loration of id

eas in p
ractice occurred 

in N
orw

ay d
uring the m

id
-1960s in m

anufacturing and chem
ical-p

rocess 
ind

ustries (Em
ery and Thorsrud 1969).

From
 the early 1970s to the m

id
-1990s, STS-D

 w
as ap

p
lied (w

ith sig
nif-

icant econom
ic and hum

an successes—
D

avis and C
herns 1975, Kolod

ny 
and van B

einum
 1983) w

ithin N
orth A

m
erica, Europ

e, Scandinavia, and 
A

ustralia. V
irtually all of this early w

ork in STS-D
 w

as d
one w

ithin org
a-

nizations w
here the w

ork could b
e characterized as “routine” or “linear” 

in nature—
that is, typical of m

anufacturing, m
ining, or rep

etitive service 
p

rocesses such as w
arehousing. The uniq

ue N
orth A

m
erican variant is 

d
escrib

ed in chapter 2.
The first w

ave of evolution in the p
ractice of STS-D

 occurred in A
ustralia 

and Scandinavia, w
ith the d

evelop
m

ent of a shift from
 rep

resentative p
ar-

ticip
ation in the d

esig
n p

rocess to direct p
articip

ation in the d
esig

n p
ro

-
cess. This b

ecam
e know

n as “p
articip

ative d
esig

n” (Em
ery 1982, 1989), an 

ap
p

roach front-end
ed w

ith a form
 of strategic p

lanning know
s as “Search 

C
onferencing” follow

ed by the direct involvem
ent of the w

hole w
ork-

force in a m
ove to self-m

anaging team
s. In Scandinavia, the shift w

as also 
tow

ard m
ore collab

oration in (re)d
esig

n throug
h “d

em
ocratic dialog

ue” 
(G

ustavsen 1985, 1989). (For m
ore on d

em
ocratic dialog

ue, see chapter 
10.) In chapter 9, the concept of the em

p
loyee’s voice is discussed in term

s 
of the d

esig
n of hum

ane and innovative w
ork(p

laces). The em
p

loyee’s 
voice d

eals w
ith critical q

uestions of the m
eaning, structure, fund

am
ental 

value, and com
p

lexity of p
articip

ation in the d
esig

n of one’s w
orkp

lace 
w

ithin a com
p

lex and turb
ulent glob

al econom
ic environm

ent. C
hapter 6 

Tab
le 1.2 D

esig
n Princip

les
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com
p

lex org
anizations by creating not only self-reg

ulating w
ork team

s 
b

ut creating them
 w

ithin self-reg
ulating, custom

er-ow
ning “m

iniorg
aniza-

tions” that are som
etim

es referred to as “factories w
ithin factories.” M

ore 
on this topic is includ

ed in chapters 5, 6, 17, and 18. A
n im

p
ortant issue is 

the d
esig

n of coordination m
echanism

s, esp
ecially in a m

ore virtual w
orld 

(see chapter 7).
It is im

p
ortant to note that as STS-D

 has evolved, each w
ave has aug

-
m

ented b
ut not replaced earlier p

ractices. This m
eans w

e still see, on 
occasion, STS-D

 ap
plied as d

escrib
ed in chapter 2. W

e see occasional use 
of participative d

esig
n (as d

escrib
ed in chapter 3), as w

ell as the occasional 
use of Pava’s id

eas for nonroutine w
ork d

esig
n (as d

escrib
ed in chapter 4). 

A
nd of course the “Low

land
s STS-D

” p
ractice continues in use as w

ell.
Retrosp

ectively, one can see these shifts in the context of the follow
-

ing, w
ith each focus b

eing nested in the next, like Russian d
olls:

• 
M

oving from
 task d

esig
n as the focus to the d

esig
n of the w

ork 
system

• 
M

oving from
 d

esig
n of the w

ork system
 to the d

esig
n of the 

org
anization

• 
M

oving from
 the d

esig
n of the org

anization to the d
esig

n of net-
w

orks and ecosystem
s

ST
S-D

, LEA
N

, A
N

D
 O

T
H

ER
 M

O
D

ER
N

 D
ESIG

N
 

A
P

P
R

O
A

C
H

ES:
Socio

-technical system
s d

esig
n is p

erhap
s the least know

n of the m
ost 

p
op

ular ap
p

roaches to org
anization im

p
rovem

ent, am
ong w

hich Lean is 
the runaw

ay lead
er. Som

e w
ould arg

ue that Lean is nothing m
ore than 

ind
ustrial engineering on steroid

s and d
ow

nsizing, w
hile others arg

ue 
that STS-D

 is sim
p

ly ab
out p

utting everyone on self-m
anaging team

s. 
B

oth of these characterizations are, of course, caricatures and have little, 
if any, value as true d

escriptors.
The reality is that STS-D

 has b
een larg

ely eclip
sed in the p

op
ular 

discourse as ap
p

roaches that w
ere m

arketed m
ore effectively (such as 

continues on this issue in discussing org
anizing for innovation and (stra-

tegic) d
ecision-m

aking. It d
escrib

es the ap
p

roach m
ore w

id
ely know

n as 
sociocracy (or “d

ynam
ic g

overnance” in N
orth A

m
erica). O

f course the 
em

p
loyee’s voice alw

ays has to d
o w

ith p
ow

er. In chapter 12, the relation 
b

etw
een STS-D

 and p
ow

er is discussed.
The second w

ave of p
ractice chang

e cam
e ab

out as a result of the 
shift in the nature of w

ork in N
orth A

m
erica (not only in the U

nited States). 
Partially as a result of g

reater accessibility to com
p

uters and the offshor-
ing of m

uch m
anufacturing, there w

as a larg
e g

row
th in IT-assisted w

hite-
collar service ind

ustries such as insurance, b
anking, R and D

, and health 
care. This shift, som

etim
es referred to as “the inform

ation society,” cre-
ated a larg

e sector in w
hich inform

ation rather than m
aterial g

ood
s w

as 
“transform

ed” by org
anizations in their value-ad

ding w
ork. N

ew
 analytic 

tools (e.g., d
elib

eration and coalition analysis) and concepts w
ere d

evel-
op

ed to allow
 STS-D

 to b
e m

ore effectively ap
p

lied to nonroutine/non-
linear and m

ore p
rofessionalized w

ork system
s (Pava 1983, Taylor et al. 

1986) (see chapter 4).
The third w

ave of p
ractice evolution is the d

esig
ning of netw

orks of all 
kind

s (including value or sup
p

ly chains) and even the d
esig

ning of issue-
b

ased ecosystem
s (the collection of stakehold

ers, b
oth individ

ual and 
institutional) w

ho have a shared interest in the m
anag

em
ent of or solu-

tion to com
p

lex issues such as glob
al p

and
em

ics (e.g., the recent Eb
ola 

crisis). This m
ost recent evolution has occurred in resp

onse to the reality 
that individ

ual org
anizations, w

hile they still exist, alm
ost alw

ays, either 
w

holly or larg
ely, op

erate in various form
s of value-realization netw

orks, 
w

here there m
ay b

e one or tw
o d

om
inant p

layers in the netw
ork b

ut 
w

here no one org
anization is ab

le to fully p
rovid

e everything need
ed by 

its custom
ers, clients, or p

atients. M
ore d

etail ab
out this d

esig
n p

rac-
tice is includ

ed in chapter 8. O
f sig

nificance also is the D
utch ap

p
roach, 

originally nam
ed “integ

ral org
anizational renew

al” and now
 referred to as 

“Low
land

s STS-D
.” D

evelop
ed by U

lb
o D

e Sitterin the closing d
ecad

e of 
the last century, in the “Low

land
s STS-D

” p
ractice, a m

uch g
reater focus 

is p
laced on red

ucing the need for costly coordination m
echanism

s w
ithin 
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discusses a socio
-technical system

s p
ersp

ective of resilience-centered 
ap

p
roaches for training d

esig
n in an electric utility. U

sing a case stud
y, 

the authors elab
orate on som

e of the id
eas p

resented.

CO
N

C
LU

SIO
N

In this chap
ter, w

e have hig
hlig

hted
 som

e of the im
p

ortant shifts in 
STS-D

 theory and
 p

ractice as they have evolved
 from

 their orig
inal 

concep
tions at the Tavistock Institute to the m

any variants now
 b

eing 
ap

p
lied

 (how
ever sp

orad
ically) around

 the w
orld

. This evolution g
ives a 

w
id

e variety of d
ifferent lenses of the STS-D

 theory and
 p

ractice d
evel-

op
m

ents. W
e have seen a m

erg
er of STS-D

 w
ith other theories and 

p
ractices. W

e hop
e w

e have p
resented

 an overview
 of this colorful land

-
scap

e so that the d
ifferent lenses and

 ap
p

roaches are easier to und
er-

stand
. A

 m
ore w

id
esp

read
 und

erstand
ing

 w
ill help

 us create innovative 
and

 hum
ane org

anizations and
 netw

orks. W
e also have new

 challeng
es 

to face (see chap
ter 19).
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b
usiness p

rocess reengineering, total q
uality m

anag
em

ent, etc.) have 
com

e and g
one. Lean (along w

ith its Six Sig
m

a cousin), how
ever, has 

evolved to b
ecom

e, by far, the m
ost-used ap

p
roach to org

anizational 
optim

ization, w
hile STS-D

 continues to serve m
ostly as a b

od
y of the-

ory and p
ractice sup

p
orting Lean and other such ap

p
roaches. A

 use-
ful exp

loration of the relationship b
etw

een Lean and STS-D
 is d

escrib
ed 

in chapter 17. C
hapter 18 also elab

orates on the integ
ration of Lean 

and STS-D
. In this chapter, a concept for Total W

orkp
lace Innovation is 

p
resented. In Total W

orkp
lace Innovation, G

ittel’s theory of horizontal 
relational coordination and the p

ractices of new
 w

ays of w
ork (tim

e and 
p

lace (ind
ep

end
ent of w

ork) are com
bined w

ith different ap
p

roaches. In 
the p

ast few
 years in Europ

e, w
ith the title “w

orkp
lace innovation,” the 

Europ
ean C

om
m

ission p
olicy has focused on the creation of new

 w
ork 

system
s that are m

ore effective in innovation. Im
p

licit in the STS-D
 theory 

and p
ractices are an im

p
ortant b

ase. C
hapter 11 d

escrib
es b

oth a p
olicy 

concept and its p
ractical m

anifestation throug
h the Europ

ean W
orkp

lace 
Innovation N

etw
ork.

In our society now
ad

ays, inform
ation technolog

y takes an im
p

or-
tant p

lace in life and w
ork. In an early stag

e, STS-D
 p

aid attention to the 
d

esig
n of inform

ation system
s—

for exam
p

le, the ETH
IC

s m
ethod

olog
y 

so nicely d
escrib

ed in C
hapter 15. H

ow
ever, it is still a hug

e challeng
e to 

m
erg

e the d
esig

n of inform
ation system

s w
ith STS-D

 theories and p
rac-

tices. C
hapter 16 is ab

out ap
p

lying inform
ation technolog

y from
 a socio

-
technical p

ersp
ective w

ith arg
uab

ly the m
ost p

otent force for w
orkp

lace 
chang

e—
inform

ation technologies. Prod
uction system

s tend to b
ecom

e 
m

ore autom
ated and m

ore com
p

lex. A
n im

p
ortant q

uestion in this is how
 

can w
e d

esig
n job

s so that it is still p
ossib

le to control these com
p

lex 
technical system

s? In chapter 13, several topics are discussed in relation 
to STS-D

, including the evolving socio
-technical p

ersp
ectives on “hum

an 
factors and safety,” in w

hich the p
ersp

ectives of N
orm

al A
ccid

ents Theory 
(N

A
T

), H
ig

h Reliability Theory (H
RT

), the Sw
iss C

heese M
od

el, Resilience 
Engineering (RE), and m

acroerg
onom

ics are consid
ered. C

hapter 14 
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m
anag

em
ent p

ractices, rew
ard system

s, com
p

any norm
s and cul-

ture, and w
ork d

esig
ned to b

e intrinsically fulfilling.
3. 

People m
ust be allow

ed to do these tasks. This req
uires inno

-
vations in the m

anag
em

ent of resp
onsibility and discretion, the 

elim
ination of unnecessary b

ound
aries and

/or the reform
ulation 

of b
ound

aries to sup
p

ort clear ow
nership of custom

er g
roup

s, 
and increased access to inform

ation need
ed for op

erations.

Every w
ork system

 d
evises its ow

n w
ay of m

odifying roles, tasks, p
ro

-
cesses, and technolog

y to create these conditions. W
hat m

atters is that 
this infrastructure exists and that it m

akes a difference to b
oth the q

ual-
ity of w

orking life exp
erienced by those w

orking in the system
 and the 

outcom
es the system

 is ab
le to create. The conscious creation of these 

conditions—
a p

rocess called “org
anization d

esig
ning”—

is how
 the infra-

structure for an H
PO

 is d
evelop

ed.
In addition to know

ing about these “people conditions,” one should 
also learn the organizational-level description of an H

PO
. A

ccording to this 
description, high-perform

ing organizations have the follow
ing characteristics:

1. 
A

n H
PO

 largely achieves both its hum
an and business/ser-

vice goals. C
ontrary to som

e w
id

esp
read id

eas, an H
PO

 is not a 
“p

erfect” system
 that achieves 100 p

ercent of w
hat it strives for. 

Rather, an H
PO

 p
erform

s in the “top rang
e” m

ost of the tim
e. 

It m
ay not m

eet every d
eadline, constraint, or individ

ual need, 
b

ut ob
servers of hig

h-p
erform

ing org
anizations d

escrib
e them

 as 
consistently ranking in the “top ten” of their field

s.
2. 

A
n H

PO
 can adapt to changing requirem

ents w
ith m

inim
al 

disruption to goal achievem
ent and m

inim
al cost (econom

ic 
or otherw

ise) to the organization’s m
em

bers and its exter-
nal stakeholders. The p

ace and q
uantity of chang

es confront-
ing org

anizations tod
ay are g

reater than ever b
efore. They m

ust 
ad

d
ress new

 d
em

and
s from

 em
p

loyees, custom
ers, com

p
etitors, 

and reg
ulatory ag

encies. The hallm
ark of an H

PO
 is its flexibility to 

m
odify op

erations in resp
onse to these d

em
and

s—
throug

h w
ays 

Tw
o

C
reating H

igh-Perform
ing O

rganizations: T
he 

N
orth A

m
erican O

pen Socio-technical System
s 

D
esign A

pproach

B
e

r
n

a
r

d J. M
o

h
r

IN
T

R
O

D
U

C
T

IO
N

A
ny organizational system

 is an intricate w
eb of roles, m

anag
em

ent 
p

ractices, structures, p
rocesses, tasks, technolog

y, and p
eople. H

ow
 

these elem
ents interact w

ith one another d
eterm

ines how
 successfully an 

organization can p
rod

uce a service or p
rod

uct w
ithin the constraints of 

cost, q
uality, tim

eliness, safety, and custom
er req

uirem
ents. O

rganizations 
that continually succeed w

ithin these constraints can b
e consid

ered hig
h-

p
erform

ing organizations. 1

A
ny m

easurem
ent of a hig

h-p
erform

ing organization (H
PO

) m
ust con-

sid
er the connection b

etw
een p

eop
le and org

anizational-level outcom
es. 

O
rg

anizations seeking to b
ecom

e H
PO

s m
ust d

esig
n their w

ork system
s 

to ensure that the follow
ing three “p

eop
le conditions” are m

et:

1. 
People m

ust be able to do w
hat is expected of them

. This 
m

eans 
g

uaranteeing 
the 

availability 
of 

ap
p

rop
riate 

skills, 
resources, technolog

y, and op
p

ortunities w
ithin the w

ork system
.

2. 
People m

ust w
ant to do these tasks. This im

p
lies a level of 

individ
ual com

m
itm

ent that can result only from
 ap

p
rop

riate 

1  I am
 ind

eb
ted to Peter Vaill, w

hose w
ork on hig

h-p
erform

ing org
anizations p

ro
-

vid
es the orig

ins for the notions I p
resent on this concep

t.
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changing environm
ents and p

ressures to red
uce costs (som

ething 
faced by all org

anizations, from
 g

overnm
ents to health care to 

the autom
obile ind

ustry). A
n H

PO
 can consum

e so m
uch energ

y 
only by ensuring that eq

uivalent or larg
er am

ounts are constantly 
g

enerated.

To evaluate the p
erform

ance of an H
PO

, the follow
ing m

easurem
ent 

criteria can b
e used:

1. 
The ratio of resources consum

ed to the value of w
hat is pro-

duced
. This is a b

asic criterion for evaluating
 all org

anizations. 
U

nless 
the 

p
erceived

 
value 

of 
an 

org
anization’s 

“outp
ut”—

w
hether this is a social service, a p

hysical p
rod

uct, inform
ation, 

or, as in the case of a sym
p

hony orchestra, a p
leasurab

le exp
eri-

ence—
exceed

s the p
erceived

 value of the “inp
ut,” not only can 

the org
anization not b

e called
 a hig

h-p
erform

ing
 org

anization, 
b

ut it w
ill soon cease to exist at all. W

hen exam
ining

 this crite-
rion, w

e m
ust not lim

it our d
efinitions of inp

ut and
 outp

ut to 
trad

itional m
onetary ones. Rather, w

e should
 refer to a “g

ive/
g

et” ratio. This is the ratio of exp
ected

 return on “g
ives” (ERO

G
) 

to actual returns on “g
ives” (A

RO
G

), b
ased

 on the p
ercep

tions 
of stakehold

ers w
ho p

rovid
e the resources that enab

le the org
a-

nization to op
erate. W

hen the “g
ives” includ

e such resources as 
lab

or, energ
y, com

m
itm

ent, electoral m
and

ates, p
olitical sup

-
p

ort, inform
ation, p

hysical m
aterials, and

 m
oney, the “g

ets” (i.e., 
return for one’s investm

ent) includ
e enhanced

 p
ow

er and
 status 

in ad
d

ition to valued
 p

rod
ucts and

 services, job
 satisfaction, 

and
 m

oney.
2. 

The tim
eliness and quality of the system

’s output. N
o m

at-
ter how

 excellent a sym
p

hony orchestra is, unless it p
rod

uces its 
“p

rod
uct” at the tim

es its custom
ers w

ant to “consum
e” it, it can-

not b
e consid

ered an H
PO

. Sim
ilarly, a com

p
any m

ay offer a hig
hly 

p
op

ular toy, b
ut if it cannot m

ake the toy availab
le in stores until 

other than g
oing out of b

usiness. A
n H

PO
 can ad

apt to chang
e 

w
ithout incurring the econom

ic, p
sychological, and em

otional 
traum

a often associated w
ith m

ajor org
anizational transitions.

3. 
A

n H
PO

 is characterized by an alignm
ent of the organiza-

tion’s culture, vision, and structure. W
e often find org

aniza-
tions that have w

orked hard to create their ow
n visions. This refers 

to a w
id

ely shared im
ag

e of an org
anization’s p

referred future. 
A

 vision b
ecom

es the d
riving force for d

eciding w
hat kind

s of 
norm

s, values, and b
eliefs are to b

e inculcated. In m
odifying 

these cultural elem
ents, org

anizations freq
uently find that the 

structure of w
ork and authority are m

ajor factors influencing their 
cultures. O

nly w
hen an org

anization’s vision, culture, and struc-
ture are “in sync” can it exhibit som

e of the characteristics of an 
H

PO
. For exam

p
le, an org

anization in the forest-p
rod

ucts ind
us-

try d
evelop

ed a vision of op
erating as a series of sm

all entrep
re-

neurial b
usinesses (w

ithin the structure of the larg
er corp

oration). 
To attain this vision, m

anag
em

ent eng
ag

ed “those w
ho d

o the 
w

ork” in d
esig

ning m
ajor structural chang

es affecting sup
ervi-

sion, team
 com

p
osition and roles, and g

roup b
ound

aries, as w
ell 

as chang
es in the incentive system

 and inform
ation system

s, so 
that b

usiness results w
ould b

e valued m
ore than individ

ual p
er-

form
ance and so that the team

s had the resources to accom
p

lish 
their w

ork. These chang
es enab

led the org
anization to alig

n its 
vision, culture, and structure.

4. 
A

n H
PO

 achieves its energy for operation from
 a high level 

of individual com
m

itm
ent, w

hich is generated w
ithin indi-

viduals rather than im
posed on them

 externally through a 
m

echanism
 of control and punishm

ent. The und
erlying p

rem
-

ise is that althoug
h all org

anizations req
uire various am

ounts of 
hum

an energ
y, an H

PO
 b

oth req
uires and g

enerates m
ore of it. 

H
um

an energ
y is need

ed for p
rod

uctivity, and hig
h-p

erform
ing 

org
anizations consum

e unusually hig
h levels in seeking to b

e con-
stantly resp

onsive and effective in attaining their g
oals d

espite 
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These four m
ajor criteria, along w

ith the d
escription of system

-level 
and “p

eop
le” characteristics, form

 the fram
ew

ork for und
erstanding 

H
PO

s and for evaluating the extent to w
hich an org

anization can b
e con-

sid
ered hig

h p
erform

ing. The follow
ing section discusses how

 to create 
(i.e., d

esig
n) such an org

anization, w
hether one is m

odifying an existing 
org

anization or starting a new
 one.

O
R

G
A

N
IZAT

IO
N

 D
ESIG

N
, O

P
EN

 SO
C

IO
-T

EC
H

N
IC

A
L 

SY
ST

EM
S, A

N
D

 H
IG

H
-P

ER
FO

R
M

IN
G

 O
R

G
A

N
IZAT

IO
N

S
The op

ening section of this chapter referred to an organization as an intri-
cate w

eb of roles, m
anagem

ent p
ractices, structures, p

rocesses, tasks, 
technolog

y, and p
eople. O

rganization d
esig

n is an um
b

rella term
 for the 

conscious creation of an H
PO

 throug
h the system

atic and system
ic m

odifi-
cation of som

e or all of the ab
ove elem

ents m
aking up the “intricate w

eb.”
A

 system
atic ap

p
roach is one b

ased on a thoug
htful consid

eration of 
chang

e and the p
olitics involved w

ith it and on a com
p

rehensive diag
no

-
sis of w

hat exists. (This differs from
 an ap

p
roach that sim

p
ly ad

opts the 
latest m

anag
em

ent fad, such as m
anag

em
ent by w

alking around, TQ
M

, 
B

PR, or the like.)
A

 system
ic ap

p
roach is one b

ased on the recog
nition of the intercon-

nections of these elem
ents and the tend

ency of org
anizations to resist 

chang
e unless a “critical m

ass” of the elem
ents is m

odified to sup
p

ort 
the chang

e. For exam
p

le, attem
pts to m

odify p
eop

le’s w
ork resp

onsibili-
ties to m

ake them
 m

ore entrep
reneurial are unrealistic unless sim

ultane-
ous chang

es are m
ad

e in the incentives, d
ecision-m

aking p
rocesses, and 

inform
ation system

s, and unless op
p

ortunities are p
rovid

ed to d
evelop 

req
uired skills.
The rest of this section exam

ines in m
ore d

etail som
e of the m

ajor 
org

anizational elem
ents typically analyzed and m

odified d
uring an org

a-
nizational d

esig
n or red

esig
n p

rocess cond
ucted from

 an “op
en socio

-
technical system

s” p
ersp

ective.
Individ

ual skills invariab
ly need d

evelop
m

ent b
ecause new

 w
ork 

roles req
uire b

ehaviors different from
 those learned over the years in the 

the w
eek after C

hristm
as, the com

p
any cannot b

e consid
ered an 

H
PO

. W
ith resp

ect to q
uality, the A

m
erican autom

obile ind
us-

try offers classic exam
p

les of org
anizations that are ab

le to m
eet 

d
eadlines b

ut have difficulty ensuring sufficient p
rod

uct q
uality 

to m
aintain their historical shares of the m

arket. A
lthoug

h these 
com

p
anies have p

ut forth m
ajor efforts to im

p
rove this, they con-

tinue to suffer from
 a p

erceived “q
uality g

ap” in the m
ind

s of a 
sig

nificant num
b

er of p
otential custom

ers.
3. 

The appropriateness of the output for the prim
ary receiv-

ing system
. The p

rim
ary receiving system

 consists of those indi-
vid

uals or g
roup

s an org
anization is p

rim
arily in the b

usiness of 
serving. A

 hospital’s p
rim

ary receiving system
 is its p

atients; an 
accounting firm

’s p
rim

ary receiving system
 is its clients. The out-

p
ut of an H

PO
 is typically consid

ered d
esirab

le and relevant by 
its p

rim
ary receiving system

. E
xam

p
les of org

anizations m
eet-

ing this criterion includ
e accounting firm

s that d
eliver ad

vice on 
taxes w

hen asked and p
rovid

e b
ookkeeping services on req

uest. 
A

n accounting firm
 that fails to p

rovid
e its clients w

ith necessary 
financial p

lanning ad
vice, how

ever—
or p

rovid
es ad

vice its clients 
consid

er useless—
w

ould not b
e consid

ered a hig
h-p

erform
ing 

org
anization.

4. 
The degree to w

hich the internal individual com
m

itm
ent—

rather than control—
of organization m

em
bers is the prim

ary 
source of energy for operations. A

s discussed ab
ove in the 

section on system
-level characteristics, the issue is the b

alance 
b

etw
een external control and internal com

m
itm

ent (W
alton 1985) 

as strategies for g
enerating hum

an energ
y in an org

anization. A
ll 

org
anizations req

uire som
e d

eg
ree of internal control as a m

ech-
anism

 of coordination and g
eneral m

anag
em

ent. H
PO

s tend to 
rely m

ore on m
em

b
ers’ com

m
itm

ent to the w
orkp

lace as a w
ay 

of achieving necessary b
ehaviors rather than on such controlling 

tactics as use of tim
e card

s, close sup
ervision, piece-rate com

-
p

ensation, and the like.
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M
odifying m

anag
em

ent p
ractices is an essential com

p
onent of org

a-
nization d

esig
n. Such p

ractices as d
eterm

ining how
 d

ecisions are m
ad

e 
and the level of involvem

ent of various p
arties in this p

rocess, em
p

loying 
form

al g
oal setting versus an activity orientation, d

evising incentives to 
encourag

e various b
ehaviors, and d

eciding w
hether to connect rew

ard
s 

w
ith achievem

ent of results rather than seniority have strong influences 
on the total system

’s p
erform

ance.
A

s noted p
reviously, the alig

nm
ent am

ong an org
anization’s culture, 

vision, and structure is im
p

ortant. A
ll three elem

ents can b
e chang

ed 
throug

h the org
anization d

esig
n p

rocess. In corp
orate culture, the d

esig
n 

p
rocess exp

lores and d
eterm

ines the existing norm
s and values that 

shap
e and g

uid
e d

aily activities. The d
esig

n p
rocess id

entifies org
aniza-

tion rites and rituals, the w
ays culture b

ecom
es com

m
unicated throug

h 
m

anag
em

ent p
ractices, the chang

es necessary, and how
 such chang

es 
m

ay b
e im

p
lem

ented. D
esig

n m
echanism

s such as p
hilosop

hy and m
is-

sion statem
ents—

and statem
ents ab

out w
hat constitutes g

ood m
anag

e-
m

ent p
ractices—

can com
m

unicate and g
uid

e the d
esig

n p
rocess as it 

ad
d

resses job d
esig

n and help the rem
aind

er of the org
anization b

ecom
e 

aw
are of the new

 culture.
Perhap

s the m
ost visib

le asp
ect of an org

anization’s culture is the 
w

ay it chooses to d
esig

n ind
ivid

ual job
s or w

ork roles. The d
esig

n p
ro

-
cess involves m

aking
 choices ab

out w
hat job

s includ
e or exclud

e, the 
extent to w

hich job
s are interconnected, the levels of autonom

y associ-
ated

 w
ith various job

s, and
 the challeng

es and
 d

evelop
m

ent op
p

ortuni-
ties they offer. C

hoices m
ad

e involving
 these elem

ents have som
e of 

the strong
est im

p
acts on the org

anization’s culture and
 the concom

i-
tant energ

y levels w
ithin it. That is b

ecause the d
aily w

ork req
uired

 by 
p

eop
le’s job

s is the setting
 in w

hich the d
esig

n p
rocess’s b

est intentions 
either fly or falter.

A
lo

ng
 w

ith d
esig

ning
 ind

ivid
ual jo

b
s, the d

esig
n p

ro
cess m

ust 
also co

nsid
er and

 cho
ose fro

m
 am

o
ng

 alternatives for co
nnecting 

and
 ag

g
reg

ating
 jo

b
s. This involves answ

ering
 such q

uestio
ns as the 

follow
ing:

org
anization. The typ

es of skills needing d
evelop

m
ent are skills related 

to team
 and interp

ersonal relations and technical skills. In the case of the 
red

esig
n of m

ajor railw
ay org

anizations, the num
b

er of w
ork-role classi-

fications w
as red

uced from
 sixteen to eig

ht. B
ecause of this, em

p
loyees 

need
ed extensive retraining in technical skills. For exam

p
le, individ

uals 
w

ho had w
orked as p

orters need
ed to learn how

 to b
e w

aiters, m
ake cof-

fee, and the like. M
oreover, the red

esig
ned org

anization called for w
ork 

team
s to m

eet at the start of a trip so that m
em

b
ers could assig

n tasks, 
d

eterm
ine food req

uirem
ents, and so forth, creating a need to d

evelop 
skills in p

rob
lem

 solving and team
 d

ecision m
aking.

O
rg

anizational red
esig

n affects the availability and allocation of 
p

hysical and financial resources w
ithin the w

ork system
. B

ecause the p
ro

-
cesses for distrib

uting scarce resources can b
e d

esig
ned in m

any w
ays—

each having a d
ram

atically different im
p

act on system
 p

erform
ance—

the 
org

anizational d
esig

n p
rocess req

uires careful assessm
ent of alternatives. 

O
ne freq

uently used option is to assig
n resp

onsibility for sup
p

lies p
ro

-
curem

ent to the w
ork g

roup actually resp
onsib

le for using those sup
p

lies. 
This m

ovem
ent tow

ard sem
iautonom

ous w
ork team

s has system
ic im

p
li-

cations for the traditional staff functions of p
urchasing and finance. The 

org
anizational d

esig
n p

rocess m
ust also note how

 the roles associated 
w

ith these functions w
ill need to b

e m
odified.

Technolog
y d

esig
n is another p

art of the overall d
esig

n p
rocess 

that can aid in achieving the d
esired level of total system

 p
erform

ance. 
Technolog

y can b
e d

esig
ned to either m

inim
ize or m

axim
ize the control 

exp
erienced by the hum

an b
eing or to p

rovid
e little or m

uch d
ata. For 

exam
p

le, w
hen Ford M

otor C
om

p
any soug

ht to im
p

rove p
rod

uct q
uality, 

it g
ave each assem

b
ly-line op

erator access to a b
utton that, if p

ressed, 
w

ould shut d
ow

n the line. This m
odification g

ave the op
erators m

ore 
control over the technolog

y, an im
p

ortant variab
le of the overall q

uality-
im

p
rovem

ent p
rog

ram
. O

f course, such m
odifications m

ake sense only if 
op

erators have tim
ely access to d

ata enab
ling them

 to take action ap
p

ro
-

p
riately. Technolog

y can often b
e d

esig
ned so that ad

ditional “read
outs” 

of inform
ation b

ecom
e availab

le to op
erators.
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• 
It is influenced by, and need

s to resp
ond continually to, its exter-

nal environm
ents as it converts inp

ut (i.e., raw
 m

aterials or infor-
m

ation) into outp
ut (i.e., p

rod
ucts or services).

• 
It is estab

lished throug
h a w

ork system
 com

p
osed of a social sys-

tem
 interacting w

ith a technical system
 to convert or transform

 
inp

ut into outp
ut.

• 
The technical system

 consists of any com
bination of techniq

ues, 
m

achines, instructions, or tools used to p
rod

uce d
esired outp

ut.
• 

The social system
 consists of the w

ork-related interactions am
ong 

p
ersons m

anaging the technical system
s (i.e., the transform

ation 
of inp

ut into outp
ut).

N
orth A

m
erican socio

-technical d
esig

n theory hold
s that a hig

h-p
er-

form
ing org

anization results from
 finding, throug

h com
p

rehensive analy-
sis (i.e., d

esig
ning

), the “b
est m

atch” or m
ost m

utually enhancing “fit” 
b

etw
een the technical and social system

s of an org
anization.

This theory of d
esig

ning to achieve “joint optim
ization”—

the b
est 

fit—
sub

stantially differs from
 traditional d

esig
ns such as scientific m

an-
ag

em
ent, 

w
hich 

seeks 
m

axim
um

 
autom

ation 
and 

job 
sim

p
lification. 

Socio
-technical theory assum

es that social system
s can ad

apt to the 
need

s of technical system
s rather easily. The d

raw
b

ack of the traditional 
ap

p
roach is evid

ent in C
alvin Pava’s d

escription of the G
eneral M

otors 
p

lant in Lord
stow

n:

In 1972…
labor strife dram

atically underscored the need for a fun-
dam

ental transform
ation in how

 w
ork is organized. A

t the tim
e, 

Lordstow
n 

housed 
A

m
erica’s 

m
ost 

technologically 
advanced 

autom
otive assem

bly line. In accord w
ith the Taylorist principles 

of efficiency, autom
ation w

as m
axim

ized and w
orker roles greatly 

sim
plified. W

orkers w
ent on strike to protest the low

 quality of their 
jobs in this supposedly optim

al system
. O

veroptim
ization of tech-

nology by itself and subpar developm
ent of the plant’s social system

 

• 
Should p

eop
le w

ork individ
ually or as team

s?
• 

H
ow

 m
any team

s should a unit have? W
hat is the b

est b
asis for 

d
eterm

ining unit b
ound

aries and thus avoiding overfrag
m

enta-
tion of the w

ork system
?

• 
H

ow
 w

ill com
m

unication occur w
ithin the team

s and am
ong 

team
s and units? W

ho w
ill have the authority to m

ake w
hat kind

s 
of d

ecisions?
• 

W
hat typ

es of inform
ation d

o individ
uals req

uire? B
y team

s? B
y 

units? B
y divisions? H

ow
 can this inform

ation b
e m

ad
e availab

le 
so that the necessary d

ata for self- correction are tim
ely and 

accessib
le?

A
ll of these d

ecisions m
ust b

e m
ad

e as p
art of the org

anization 
d

esig
n p

rocess—
b

ut only after extensively assessing how
 the w

ork sys-
tem

 currently p
erform

s. Ind
eed, such an assessm

ent, consisting of the 
technical-system

 analysis and social-system
 analysis, is p

art of the d
esig

n 
p

rocess. It m
ust occur, how

ever, b
efore one chooses options in the areas 

discussed p
reviously.

B
oth the analysis and sub

seq
uent d

esig
n p

rocess seek to consciously 
and system

atically create an H
PO

 having the org
anizational characteris-

tics d
escrib

ed p
reviously and leading to a situation in w

hich:

• 
Peop

le are ab
le to d

o w
hat is exp

ected of them
.

• 
Peop

le w
ant to d

o these tasks.
• 

Peop
le are allow

ed to d
o these tasks.

O
P

EN
 SO

C
IO

-T
EC

H
N

IC
A

L SY
ST

EM
S D

ESIG
N

 (O
ST

D
)

The N
orth A

m
erican O

p
en Socio

-technical System
s D

esig
n ap

p
roach to 

d
esig

ning org
anizations is com

p
osed of a theory and p

roced
ure (Pava, 

1983) different from
 those associated w

ith traditional d
esig

n ap
p

roaches. 
A

ccording to the p
ersp

ective of op
en socio

-technical system
s, an org

ani-
zation has the follow

ing characteristics:
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The technical and social-system
 analyses p

rovid
e inform

ation neces-
sary for consid

ering alternative org
anization d

esig
ns. D

eveloping and 
evaluating d

esig
n alternatives involves assessing the extent to w

hich p
os-

sib
le new

 job
s and arrang

em
ents for connecting them

 d
o the follow

ing:

• 
A

llow
 for variances to b

e controlled as m
uch as p

ossib
le at their 

source, thereby m
inim

izing or red
ucing costly w

ork-flow
 p

rob
lem

s
• 

Provid
e m

eaning
ful w

ork as d
efined by the em

p
loyees them

selves
• 

C
reate situations in w

hich p
ersons are ab

le to, w
ant to, and are 

allow
ed to d

o the tasks necessary for b
oth the short- and long

-
term

 success of the org
anization

P
R

O
C

ESSES A
N

D
 ST

R
U

C
T

U
R

ES FO
R

 O
P

EN
 SO

C
IO

-
T

EC
H

N
IC

A
L SY

ST
EM

S D
ESIG

N
B

oth the theory and procedures of the open socio-technical system
s 

approach to organization design are of little use w
hen im

plem
ented 

through a traditional process of unilaterally developing
—

by staff or exter-
nal consultants—

the analyses and recom
m

endations. A
lternatively, the 

open socio-technical system
s design approach prescribes a heavily par-

ticipative process in w
hich the structures for participation are created and 

agreed to during the first step of the design activity sequence (the initial 
planning phase). This phase “includes the form

ation of an approval body 
and a design team

. The approval body is com
posed of senior m

anagers 
w

ho have a stake in the final outcom
e and w

hose responsibility it is to guide 
and approve proposals from

 the team
 form

ed to design the new
 organi-

zation. The design team
 is charged w

ith the task of envisioning the ideal 
future state, analyzing the current w

ork system
, and recom

m
ending a new

 
organization design to the approval body” (Ranney and C

arder 1974, 171).

P
R

O
B

LEM
S W

IT
H

 T
R

A
D

IT
IO

N
A

L A
P

P
R

O
A

C
H

ES TO
 

O
R

G
A

N
IZAT

IO
N

 D
ESIG

N
B

y m
ore closely exp

loring the d
ynam

ics of traditional ap
p

roaches to 
org

anization d
esig

n, w
e can also m

ove closer to und
erstanding the role 

led to deterioration in the overall perform
ance of the facility. The 

Lordstow
n episode m

arked a w
atershed in A

m
erican m

anagem
ent 

of hum
an resources. It signified the need to obtain superior per-

form
ance in w

ays that depart from
 traditional reliance upon sim

ple 
w

ork and purely technological optim
ization (1983, 128).

The op
en socio

-technical system
s ap

p
roach to org

anization d
esig

n not 
only p

rovid
es a theoretical p

ersp
ective b

ut also a sp
ecific set of p

artici-
p

ation p
roced

ures for analysis and d
esig

n activities (see also chapter 3). 
These activities are carried out in five p

hases (C
otter 1983):

• 
Initial p

lanning
• 

Technical-system
s analysis

• 
Social-system

s analysis
• 

D
evelop

m
ent of alternatives

• 
Im

p
lem

entation p
lanning

Technical-system
s analysis involves id

entifying the seq
uence of the 

self-contained step
s or op

erations for converting inp
ut into d

esired out-
p

ut. It em
p

hasizes id
entifying any variances or p

rob
lem

s occurring w
ithin 

each op
eration, how

 they are currently d
ealt w

ith, and the conseq
uences 

for op
erations “d

ow
nstream

” if variances are not ad
eq

uately d
ealt w

ith 
at the source.

Social-system
s analysis involves d

escrib
ing

 the existing
 interactions 

of em
p

loyees, not only w
ith resp

ect to w
ho controls w

hat variances and 
how

 this is d
one, b

ut also w
ith resp

ect to coord
ination am

ong
 g

roup
s 

and
 ind

ivid
uals, p

articularly in solving
 unexp

ected
 p

rob
lem

s arising 
from

 unp
red

icted
 events in the org

anization’s external environm
ent. 

Social system
 analysis also exam

ines existing
 org

anizational p
rocesses 

for recruitm
ent, incentives, p

erform
ance evaluation, training, career 

m
anag

em
ent, and

 the like and
 how

 these influence em
p

loyees’ com
m

it-
m

ent and
 the org

anization’s cap
acity for self-renew

al and
 d

evelop
m

ent 
over tim

e.
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• 
Focusing only on authority and rep

orting relationship
s (i.e., chang

-
ing the b

oxes on an org
anization chart) rather than rep

resenting 
the m

ore com
p

rehensive ap
p

roach of op
en socio

-technical sys-
tem

s d
esig

n

Ind
eed, m

uch of the p
op

ular m
anag

em
ent literature is consistent 

w
ith these characterizations. For exam

p
le, m

uch of the p
ast org

anization-
d

esig
n literature sug

g
est only three or four b

asic org
anizational config

u-
rations (p

rod
uct, functional, m

atrix, or g
eog

rap
hical) and d

escrib
e the 

task of the staff exp
ert (or senior m

anag
em

ent) to b
e d

eterm
ining w

hich 
of these config

uration is b
est for the p

articular org
anization.

E
xperience suggests that the likelihood of successfully designing an 

H
PO

 by using such traditional approaches is low
 because such approaches:

• 
A

re not b
ased on a d

etailed op
erational analysis of actual, current 

w
ork p

ractices.
• 

H
ave not m

eaning
fully involved those p

ersons closest to the 
op

erational p
rocess (i.e., w

orkers/individ
ual contrib

utors and line 
m

anag
ers).

• 
Focus on solving only tod

ay’s—
or even yesterd

ay’s—
p

rob
lem

s 
rather than creating an org

anization cap
ab

le of flexib
ly resp

ond
-

ing to tom
orrow

’s challeng
es.

• 
D

o not have the necessary com
m

itm
ent and sup

p
ort of those at 

low
er levels, w

hich are req
uired for successful im

p
lem

entation.
• 

A
re b

ased on the false assum
ption that m

odifying only authority/
rep

orting relationship
s w

ill b
e sufficient for obtaining intend

ed 
results.

• 
U

se analytic p
ersp

ectives that m
ake the “d

esig
ners” p

risoners of 
their ow

n histories, cultures, and traditions.
• 

Stem
 from

 a constraint orientation em
p

hasizing all that cannot b
e 

chang
ed, rather than from

 an inventive/creative orientation cen-
tral to effective org

anizational chang
e.

of the m
ethod

olog
y, p

roced
ures, and theoretical p

ersp
ective of the op

en 
socio

-technical system
s d

esig
n ap

p
roach to the successful d

esig
n of 

hig
h-p

erform
ing org

anizations.
M

anag
ers and em

p
loyers w

ho have p
ersonally b

een involved in tra-
ditional d

esig
n ap

p
roaches freq

uently d
escrib

e their exp
eriences w

ith 
them

 by using statem
ents such as the follow

ing:

• 
“It’s w

hat w
e d

o every five years—
m

ove from
 centralization to 

d
ecentralization, or vice versa, often w

ithout any lasting im
p

act 
on the w

ay w
e really d

o thing
s around here.”

• 
“That’s w

hat those p
eop

le in the head office d
o to us w

hen they 
have nothing else to keep them

 b
usy.”

• 
“M

y job is to g
et the w

ork d
one in this b

usiness, not to sp
end m

y 
tim

e w
orrying ab

out acad
em

ic theories.”

Traditional org
anizational d

esig
n p

rocesses freq
uently evoke such 

unflattering im
ag

es in p
art b

ecause m
anag

ers and w
orkers (i.e., individ

ual 
contrib

utors) alike consid
er them

 as the follow
ing:

• 
Som

ething 
d

one 
by 

one 
g

roup 
(usually 

senior 
m

anag
em

ent 
or staff) to another g

roup (usually m
id

dle m
anag

ers and their 
sub

ordinates)
• 

Relatively unconnected to the op
erational p

rob
lem

s of the p
ro

-
d

uction/service p
rocess, p

artly b
ecause they d

o not includ
e any 

analysis of the technical or social system
s

• 
Political m

aneuvers by incom
ing m

anag
ers that w

ill have little 
im

p
act on w

ork d
one on a d

aily b
asis

• 
Som

ething line m
anag

ers are not resp
onsib

le for (“Let the p
er-

sonnel office d
o it.”)

• 
B

elonging to a sm
all set of p

reviously used
—

and discard
ed

—
d

esig
n “solutions” (“It’s either functional, p

rod
uct, or m

atrix, so 
w

hy g
et excited?”)
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Tab
le 2.1 Im

p
lications for A

ction

SU
C

C
ESSFU

LLY
 IM

P
LEM

EN
T

IN
G

 T
H

E O
P

EN
 

SO
C

IO
-T

EC
H

N
IC

A
L SY

ST
EM

 A
P

P
R

O
A

C
H

 TO
 D

ESIG
N

IN
G

 
H

IG
H

-P
ER

FO
R

M
IN

G
 O

R
G

A
N

IZAT
IO

N
S

The follow
ing factors m

ust b
e p

resent to achieve a successful outcom
e 

using an op
en socio

-technical system
s d

esig
n ap

p
roach:

• 
The p

rop
er analytic p

ersp
ective, m

ethod
olog

y, and p
roced

ures 
for focusing on the rig

ht q
uestions (i.e., an op

en socio
-technical 

system
s p

ersp
ective)

• 
A

 d
esig

n ap
p

roach characterized by innovation, invention, and 
exp

erim
entation

• 
A

nalysis and d
esig

n activities that involve not only technical/staff 
p

ersonnel and senior m
anag

em
ent, b

ut also those w
ho w

ill d
o the 

actual w
ork

• 
Recog

nition 
by 

b
oth 

the 
p

articip
ants 

and 
those 

p
roviding 

resources that the org
anization d

esig
n p

rocess is a social activ-
ity w

ith som
e hum

an, nonlinear asp
ects and that it need

s w
id

e-
sp

read, ong
oing org

anizational sup
p

ort

The fourth factor cited ab
ove em

p
hasizes the need to consid

er org
a-

nization d
esig

n an activity that, as m
uch as any other key activity, m

ust 
b

e m
anag

ed so that it receives ap
p

rop
riate resources and w

id
esp

read 
sup

p
ort and achieves cong

ruence b
etw

een the p
rocess used and the 

end results. 2

Table 2.1 presents other im
plications for action associated w

ith nine 
key dim

ensions, m
oving from

 a traditional ap
proach to an op

en socio-
technical system

s design ap
proach w

hen designing high-perform
ing orga-

nizations (M
ohr 1984).

2  These concep
ts, often referred to as the set of know

led
g

e and skills related to the 
“m

anag
em

ent of org
anizational chang

e” are d
iscussed in m

ore d
etail by B

eckhard 
and H

arris (1977).
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C
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er.

M
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N
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O
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o C
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y and Peop
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CO
N

C
LU

SIO
N

S
Traditional d

esig
n ap

p
roaches for creating hig

h-p
erform

ing org
anizations 

are severely lim
ited by inad

eq
uate theoretical fram

ew
orks, m

ethod
olog

y, 
and p

roced
ures for analysis and d

esig
n and by their failure to focus on the 

p
olitical p

rocesses and org
anizational structures used for im

p
lem

enting 
op

en socio
-technical system

s theory, m
ethod

s, and p
roced

ures.
E

xp
erience sug

g
ests that the N

orth A
m

erican ap
p

roach, as charac-
terized by the nine dim

ensions discussed in tab
le 2.1, can help elim

inate 
m

any of the p
rob

lem
s associated w

ith traditional ap
p

roaches.
M

oreover, organizations using op
en socio

-technical system
s ap

p
roach 

to d
esig

n w
ill b

egin to use organization d
esig

ning, one of m
anag

em
ent’s 

m
ost p

ow
erful interventions for im

p
rovem

ent, effectively. To reap the 
b

enefits 
available, 

how
ever, 

m
anag

em
ent 

m
ust 

fully 
und

erstand 
the 

essential creative, hum
an, and p

olitical nature of the actual d
esig

n activi-
ties, the need for d

etailed op
erational analysis, and the need for p

artici-
p

ative structures for cond
ucting analysis and d

esig
n.
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Fig
ure 3.1 B

ureaucracy as the O
rg

anizational 
E

xp
ression of M

echanism
 Prod

uces

Socioecolog
y sim

p
ly m

eans “p
eop

le in environm
ent,” and

 if the 
social environm

ent is structured
 as a hierarchy of p

ersonal d
om

inance, 
then chang

ing
 that social environm

ent to a m
ore p

articip
ative, d

em
-

ocratic, ap
p

reciative one w
ould

 create a healthier and
 m

ore effective 
society.

W
hen w

e say that O
ST(E) is a socioecological system

s theory that 
includ

es socio
-technical system

s, w
e m

ean that the unit of analysis and 
d

esig
n is alw

ays the “system
 in environm

ent,” and it is alw
ays ab

out m
ore 

p
ositive and less neg

ative effects and b
etter hum

an relations at w
ork. 

Research show
s that this is w

hat lead
s to p

rod
uctivity, q

uality, innova-
tion, and hum

an health (d
e G

uerre and Em
ery. et al. 2007, d

e G
uerre 

and Em
ery 2008, Em

ery 2008). Fig
ure 3 d

escrib
es the p

ractical reality of 
how

 to create a new
, m

ore stab
le environm

ent p
op

ulated by true active, 
ad

aptive learning org
anizations that are g

ood for p
eop

le, the econom
y, 

and the p
lanet.

T
h

re
e

O
pen System

s T
heory and the Tw

o-Stage M
odel 

of A
ctive A

daptationd
o

n
a

ld W
. d

e G
u

e
r

r
e

IN
T

R
O

D
U

C
T

IO
N

T
he m

ain p
urp

ose of the version of op
en system

s theory d
evelop

ed 
prim

arily by Fred Em
ery, referred to as O

ST(E), w
here (E) stand

s for 
Em

ery, is “to p
rom

ote and create change tow
ard a w

orld that is con-
sciously d

esigned by p
eople, and for p

eople, living harm
oniously w

ithin 
their ecological system

s, b
oth p

hysical and social” and “to d
evelop an 

internally consistent conceptual fram
ew

ork or social science, w
ithin w

hich 
each com

p
onent is op

erationally d
efined and hyp

otheses are testable 
so that the know

led
ge req

uired to sup
p

ort the first p
urp

ose is created” 
(Em

ery 2000).
O

ST(E) und
erstand

s that m
ost of our societal p

rob
lem

s are exp
res-

sions of the m
echanistic p

aradig
m

 of org
anizing called “b

ureaucracy” 
and d

evelop
s an alternative solution that offers a w

ay to m
ove forw

ard 
tow

ard achieving m
ore d

esirab
le futures. Fig

ure 3.1 sum
m

arizes the cur-
rent situation. Treating p

eop
le as p

arts in the “big m
achine” results in 

neg
ative feeling

s ab
out the w

orkp
lace, w

hich starts an irreversib
le p

ro
-

cess leading to distress, w
hich over tim

e creates a dissociated, sup
erficial 

society in w
hich few

er and few
er p

eop
le vote and w

e are vulnerab
le to a 

new
 kind of feud

alism
. Em

ery calls that society “tele and tinny,” m
eaning 

com
ing hom

e from
 w

ork and picking up a b
ag of p

otato chip
s and a b

eer 
to “zone out” on television for the nig

ht.
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s

d
esig

n, com
m

unity d
evelop

m
ent, and larg

er social system
s. To d

o this 
b

oth req
uires and d

evelop
s a new

 p
aradig

m
 of org

anizing that is contex-
tual rather than m

echanistic. In this com
p

lex structural chang
e p

rocess, 
m

any uniq
ue p

articip
ative events are req

uired. Keeping a com
m

on set of 
p

rincip
les, notions, and values help

s m
em

b
ers of the org

anization or 
larg

er social system
 d

evelop a com
m

on lang
uag

e and com
m

on und
er-

standing
—

a new
 p

aradig
m

.

T
H

E SEA
R

C
H

 CO
N

FER
EN

C
E

The first step of the tw
o

-stag
e m

od
el of active ad

aptation is a search 
conference (SC

). In org
anization d

esig
n and red

esig
n, the p

eop
le w

ho 
are g

oing to red
esig

n their org
anizational structure in the second step 

need to b
e involved in the SC

 b
ecause it is here that the org

anizational 
strateg

y and b
usiness m

od
el are d

evelop
ed. The p

urp
ose of Stag

e 2 
is to d

esig
n an org

anization to d
eliver on that strategic m

od
el, and the 

d
esig

ners need to und
erstand it. The SC

 is also often the first exp
erience 

of w
orking in a d

em
ocratic org

anization structure and thus p
rovid

es the 
op

p
ortunity for learning ab

out how
 to p

articip
ate collab

oratively to m
ake 

d
ecisions and choices.

B
ecause the SC

 is b
ased on op

en-system
s theory, the key elem

ents 
of the p

lanning and d
esig

n p
rocess are und

erstanding the system
, learn-

ing ab
out the environm

ent, and integ
rating w

hat is learned ab
out these 

into action p
lans to p

rod
uce an active, ad

aptive system
 and environ-

m
ent (fig. 2). The p

rocess is one of integ
rated learning and p

lanning. The 
im

p
licit structure und

erlying this p
rocess is d

esig
ned to d

evelop hig
h 

trust levels and id
eal seeking. W

hen d
one w

ell, this results in collab
ora-

tive creativity and innovation. Fig
ure 3.3 show

s the exp
licit structure of an 

SC
 from

 environm
ental scanning to diffusion after the search.

D
iffusion is an essential disting

uishing characteristic of a search 
b

ecause w
ithout effective diffusion, any tim

e sp
ent d

eveloping strategic 
p

lans is virtually w
orthless. In a search, the p

articip
ants d

evelop action 
p

lans in such a w
ay that their im

p
lem

entation includ
es effective diffusion 

Stag
e 1 of the tw

o
-stag

e m
od

el of active ad
aptation is the “search 

conference” (SC
). It exam

ines the system
 in environm

ent over tim
e and 

elicits id
eal seeking b

ehavior, creating an alig
nm

ent b
etw

een org
aniza-

tions and their environm
ents. SC

 is a p
articip

ative, active, and ad
aptive 

p
lanning p

rocess. The active, ad
aptive enterp

rise actually p
roactively 

p
lans and p

rep
ares to im

p
rove the environm

ent socially, econom
ically, 

and ecologically (p
erson, p

lanet, p
rofit), not just the org

anization. In 
tod

ay’s w
orld, actively ad

apting p
erson, p

lanet, and p
rofit by p

lanning to 
im

p
rove the environm

ent is the new
 reality for org

anizations as m
em

b
ers 

of larg
er innovative ecosystem

s. A
t the sam

e tim
e that active, ad

aptive, 
innovative org

anizations b
egin Stag

e 2, the p
articip

ative d
esig

n w
ork-

shop (PD
W

), to alig
n p

eop
le and the w

ork they d
o, thus m

aking the org
a-

nization agile, resilient, and healthy for p
eop

le.
C

om
bined, SC

 and PD
W

 create the tw
o

-stag
e m

od
el of active, ad

ap
-

tive p
lanning to d

em
ocratize our p

aradig
m

 of org
anizing that p

erm
eates 

how
 w

e d
esig

n w
orkp

laces, schools, health care system
s, fam

ilies, etc. 
This tw

o
-stag

e m
od

el is very flexib
le and can b

e used in org
anization 

Fig
ure 3.2 The Tw

o
-Stag

e M
od

el of A
ctive A

d
ap

tion
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strategic p
lanning. The one overriding g

uiding p
rincip

le is that the SC
 is 

an op
p

ortunity for p
eop

le to start taking m
ore control over their affairs 

and their d
estinies. Every asp

ect of theory and p
ractice is g

eared to this 
end.Strategic-p

lanning searches for org
anizations usually consist of senior 

m
anag

em
ent—

those w
ho g

et p
aid to take resp

onsibility for the health 
and direction of the org

anization. O
ther p

articip
ative events or uniq

ue 
d

esig
ns m

ay b
e req

uired b
efore and after the org

anizational search. 
H

ow
ever, org

anizations also use search conferences for kicking off m
ajor 

p
rojects, as the first stag

e of im
p

ortant org
anizational red

esig
ns and to 

estab
lish org

anizational netw
orks and ecosystem

s to tackle big issues in 
interorg

anizational d
om

ains. Since the d
evelop

m
ent of the tw

o
-stag

e 
m

od
el of org

anizational and com
m

unity chang
e in the early 1990s, m

ost 
searches have ad

d
ed a p

articip
ative d

esig
n w

orkshop (Em
ery and d

e 
G

uerre 2006).

of the g
oals and their und

erlying id
eals. This strateg

y of diffusion is an 
im

p
ortant elem

ent of p
erform

ance for w
orld

-class system
s.

Fig
ure 3.3 Seatch C

onference Schem
atic Fram

ew
ork

The picture of a funnel is a g
ood analog

y b
ecause at the start of a 

search, p
articip

ants consid
er all p

ossibilities and g
rad

ually focus on their 
choices, m

ost effective strategies, and actions. They start b
roadly from

 
p

ossib
le im

p
lications of chang

es in the social field, and as the search 
p

rog
resses, they g

rad
ually narrow

 their focus to a set of sp
ecific end

s and 
the m

eans to achieve their future as an ad
aptive system

 that influences its 
surrounding environm

ents.
The SC

 is a com
m

unity-b
uilding event, not a sm

all-g
roup event. A

ny 
sm

all-g
roup w

ork m
ust b

e integ
rated in larg

e-g
roup p

lenary sessions to 
b

ecom
e com

m
unity p

rop
erty. Integ

ration includ
es the p

rocess of ratio
-

nalizing conflict so that the com
m

on g
round is crystal clear (Em

ery, 1999).
C

ond
ucting an SC

 d
oes not necessarily result in a transform

ational 
p

ath of sig
nificant chang

e for the entire org
anization. It d

oes, how
-

ever, rep
resent a fund

am
ental chang

e in the w
ay m

ost org
anizations d

o 
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of p
arts” b

ecause sp
are p

arts (p
eop

le and m
achines) are alw

ays availab
le. 

The org
anization alw

ays has m
ore p

arts availab
le to it than are req

uired 
and thus can ad

d and subtract p
arts q

uickly.
The second org

anization d
esig

n p
rincip

le (D
P2) is called “red

und
ancy 

of functions” (or skills) b
ecause p

eop
le alw

ays have m
ore skills than are 

used in any one task and can carry out different functions w
hen the org

a-
nization need

s to b
e flexib

le and ad
aptive. This is a jointly optim

ized 
socio

-technical system
 rather than the frag

m
ented and seg

m
ented one 

seen in D
P1. The w

ork team
 sets its ow

n g
oals in neg

otiation w
ith m

an-
ag

em
ent and then not only d

oes the w
ork b

ut also record
s, analyzes, and 

p
lans to im

p
rove the w

ay w
ork g

ets d
one. Thus, w

hen ap
p

lied, this p
rin-

cip
le yield

s a flat hierarchy of functions in w
hich p

eop
le are learning and 

g
row

ing all the tim
e, and no one is in charg

e of anyone else. Rather, p
eo

-
p

le w
ork tog

ether, feel g
ood ab

out them
selves and their org

anization, 
and d

evelop g
ood hum

an relations. A
s m

entioned, the d
esig

n p
rocess 

used to create this org
anization is called a “p

articip
ative d

esig
n w

ork-
shop” (PD

W
) and is the second stag

e of the tw
o

-stag
e m

od
el of active 

ad
aptation.

The PD
W

 is an org
anization d

esig
n p

rocess w
ith the single p

urp
ose 

of p
rod

ucing an org
anizational structure b

ased on the second p
articip

a-
tive d

em
ocratic d

esig
n p

rincip
le. W

hen it is ap
p

lied, it yield
s a hierarchy 

of functions or skills in w
hich p

eop
le d

esig
n b

ack into their org
anizations 

the hum
an dim

ension of w
ork that is sum

m
arized by the p

sychological 
req

uirem
ents of p

rod
uctive activity. These six criteria, d

escrib
ed b

elow
, 

are the intrinsic m
otivators (Em

ery 2000). W
hen these are p

resent, there 
is m

uch p
ositive, ap

p
reciative affect and b

etter hum
an relations in the 

w
orkp

lace. In these structures, p
eop

le are m
otivated to p

rod
uce q

uan-
tity and hig

h q
uality, reg

ardless of w
hether they are p

rod
ucing w

id
g

ets, 
services, or id

eas. B
ecause the PD

W
 entails a transfer of all the concep

-
tual know

led
g

e and tools req
uired for org

anizational d
esig

n and red
e-

sig
n, the p

articip
ants also learn how

 and w
hy to m

aintain D
P2 and its 

conseq
uences.

T
H

E PA
R

T
IC

IPAT
IV

E D
ESIG

N
 W

O
R

K
SH

O
P

W
hile the SC

 estab
lishes an active, ad

aptive enterp
rise strateg

y, that is 
not enoug

h to create a new
, m

ore stab
le environm

ent for p
eop

le in envi-
ronm

ent to b
e healthy and w

ise. A
 learning org

anization that is agile, resil-
ient, innovative, and p

rod
uctive is req

uired to d
eliver on tod

ay’s active, 
ad

aptive strategies. The PD
W

 is the tool for that p
urp

ose. It is p
articip

a-
tive b

ecause the p
eop

le d
oing the w

ork are their ow
n b

est d
esig

ners, and 
usually every em

p
loyee is involved in the p

articip
ative d

esig
n exercise. 

It usually consists of at least one SC
, several PD

W
s, and other p

articip
a-

tive uniq
ue events to ad

apt sup
p

ort system
s, d

evelop new
 technologies, 

and estab
lish new

 p
olicies alig

ned w
ith the new

 p
aradig

m
. For org

aniza-
tion d

esig
n and red

esig
n, the m

ost im
p

ortant elem
ents of O

ST(E) are the 
org

anizational d
esig

n p
rincip

les and the intrinsic m
otivators (six factors 

for p
rod

uctive hum
an activity).

Fig
ure 3.4 O

rg
anization D

esig
n Princip

les

There are only tw
o g

enotypical org
anization d

esig
n p

rincip
les or p

ar-
adig

m
s. The first one (D

P1) is b
ureaucratic and has the key characteristic 

that w
ork is alw

ays controlled and coordinated at least one level ab
ove 

w
here the w

ork is d
one. This p

rincip
le is the org

anizational exp
ression of 

m
echanism

 and creates a hierarchy of p
ersonal d

om
inance and at scale 

and, over tim
e, the tele and tinny society (fig. 3.1). It is called “red

und
ancy 
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em
p

loying org
anizations w

ith an existing structure, the PD
W

 follow
s an 

ag
reem

ent that the d
esig

n p
rincip

le w
ill b

e form
ally chang

ed and that this 
w

ill result in a p
articip

ative d
em

ocratic org
anizational structure to w

hich 
all p

olicies and sup
p

ort system
s such as p

ay w
ill b

e ad
apted. For larg

e 
org

anizations, a series of PD
W

s is d
esig

ned for a total system
ic structural 

red
esig

n (d
e G

uerre 2000; Purser and C
ab

ana 1998). The form
 for d

esig
n 

rather than red
esig

n is used to create a new
 org

anization w
here none 

existed b
efore.

If p
eop

le are to accept resp
onsibility for self-m

anag
em

ent, it is im
p

or-
tant that they have b

een involved in d
esig

ning the org
anization of their 

section or area of the com
p

any. In a one- or tw
o

-d
ay PD

W
, p

articip
ants 

analyze their existing w
ork org

anization, d
evelop a new

 p
rop

osal, and 
outline d

etailed chang
es that need to occur b

efore the new
 d

esig
n can 

b
e im

p
lem

ented. Throug
h the p

rocess, all p
articip

ants learn a g
reat d

eal 
ab

out the w
ork that others d

o and learn ab
out org

anizational choice—
that there is not one b

est w
ay and that the choice of how

 to org
anize 

ourselves to g
et w

ork d
one is critical to b

usiness success, p
eop

le’s health, 
and p

lanetary survival. W
ith this kind of learning, skill d

evelop
m

ent, and 
ap

p
rop

riate sup
p

ort system
s, self-m

anaging g
roup

s are m
ore effective 

on all m
easures than one-p

erson/one-task D
P1 structures (d

e G
uerre, 

Em
ery, et al. 2007).
In a PD

W
, the first p

hase is an analysis of w
hat currently exists, p

hase 
tw

o d
evelop

s a new
 org

anization d
esig

n p
rop

osal, and p
hase three cov-

ers all of the p
ractical m

atters that need to b
e in p

lace to ensure the new
 

org
anization’s effectiveness.
In p

hase 1, the PD
W

 m
anag

er d
oes a b

riefing on the six criteria, D
P1, 

and its conseq
uences. In d

esig
n team

s, the p
articip

ants then analyze the 
effects of the existing structure in term

s of hum
an m

otivation and current 
distrib

ution of skills. In p
hase 2, the m

anag
er d

oes a b
riefing on D

P2 and 
its conseq

uences and the D
P2 structures ap

p
rop

riate for sp
ecialist, as 

w
ell as p

otentially m
ultiskilled self-m

anaging org
anizations. Particip

ants 
b

riefly d
raw

 up the w
ork flow

 throug
h their section of the org

anization to 
ensure that everyone know

s w
hat hap

p
ens in the section as a w

hole and 

The intrinsic m
otivators for em

p
loyee eng

ag
em

ent and p
rod

uctive 
hum

an activity are as follow
s:

1. 
A

dequate elbow
 room

. This is the sense that p
eop

le are their 
ow

n b
osses and that, except in exceptional circum

stances, they 
d

o not have som
e b

oss b
reathing d

ow
n their necks. The tension 

b
etw

een too m
any and too few

 d
eg

rees of freed
om

 has to b
e 

m
anag

ed.
2. 

O
pportunity to learn on the job and keep on learning

. 
Such learning

 is p
ossib

le only w
hen p

eop
le are ab

le to d
o the 

follow
ing:

a. 
Set g

oals that are reasonab
le challeng

es for them
.

b. 
G

et feed
b

ack of results in tim
e for them

 to correct their 
b

ehavior.
3. 

A
n optim

al level of variety. Peop
le can vary the w

ork to avoid 
b

ored
om

 and fatig
ue and to g

ain the b
est ad

vantag
es from

 set-
tling into a satisfying rhythm

 of w
ork.

4. 
M

utual support and respect. C
onditions should exist in an 

org
anization such that p

eop
le can and d

o g
et help and resp

ect 
from

 their cow
orkers. This m

eans that it is im
p

ortant to avoid the 
creation of conditions in w

hich p
eop

le d
o not assist one another, 

w
here p

eop
le are entangled in d

estructively com
p

etitive rela-
tionship

s, and w
here the g

roup interest d
enies the individ

ual’s 
cap

abilities.
5. 

M
eaningfulness. This characteristic refers to a sense of one’s ow

n 
w

ork m
eaning

fully contrib
uting to the “g

reater g
ood.” Peop

le 
see the w

hole p
rod

uct and their contrib
ution to it, and they have 

p
rid

e in know
ing how

 they have ad
d

ed value.
6. 

A
 desirable future. Peop

le w
ant w

ork that allow
s p

ersonal 
g

row
th and increases skill levels.

The PD
W

 com
es in tw

o b
asic form

s, one for red
esig

ning existing D
P1 

structures and the other for d
esig

ning a new
 structure from

 scratch. For 
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learning and p
lanning into the p

rocess. Each situation is uniq
ue, and each 

org
anization has to w

rite its ow
n story.

C
A

SE EX
A

M
P

LE
A

n op
en-pit m

ine w
ith three hund

red em
p

loyees red
esig

ned itself using 
the tw

o
-stag

e m
od

el. A
fter som

e tim
e exp

loring O
ST and its m

ethod
s, 

m
anag

em
ent com

m
unicated to all em

p
loyees a set of p

rincip
les and m

in-
im

al critical sp
ecifications for the new

 d
esig

n and the d
esig

n p
rocess. 

A
fter som

e tim
e discussing these, the em

p
loyees ag

reed to eng
ag

e the 
d

esig
n p

rocess to create a new
 D

P2 org
anization. N

ot every em
p

loyee 
thoug

ht this w
as a g

ood id
ea b

ecause b
eing ab

le to b
lam

e m
anag

em
ent 

w
ould no long

er b
e an option, b

ut enoug
h w

ere p
rep

ared to eng
ag

e that 
m

anag
em

ent d
ecid

ed to g
o forw

ard.
Four p

articip
ative strategic p

lanning search conferences w
ere held 

w
ith ab

out thirty-five em
p

loyees in each. A
 set of eig

ht d
esirab

le future 
them

es w
ere ag

reed to, and these w
ere p

osted for everyone to see. 
H

ow
ever, the im

p
licit learning that occurred throug

h the p
rocess ab

out 
the need to chang

e to m
eet future b

usiness d
em

and
s w

as invaluab
le and 

d
eep

ly ap
p

reciated by all w
ho p

articip
ated.

PD
W

s w
ere exp

lained to all em
p

loyees in sm
all g

roup
s as w

orking 
sessions in w

hich the p
eop

le w
ho w

ork there red
esig

n the social and 
technical structures, the w

ork and the d
ecision-m

aking p
rocesses of the 

org
anization. The num

b
er of w

orkshop
s held w

as not p
red

eterm
ined. 

Rather, it w
as ag

reed that they w
ould continue until all em

p
loyees had 

a chance to p
articip

ate. A
fter each PD

W
, the d

esig
ns w

ere p
ub

lished as 
p

rop
osals and conseq

uently form
ed an ong

oing conversation ab
out the 

relative m
erits of each d

esig
n.

A
fter three PD

W
s, a diag

onal-slice m
anag

em
ent g

roup m
ad

e up of 
m

anag
ers, area sup

ervisors, and frontline sup
ervisors held their ow

n 
PD

W
, from

 w
hich tw

o q
uite different red

esig
n p

rop
osals w

ere p
ut for-

w
ard into the m

ix. H
ow

ever, like the shop
-floor red

esig
n p

rop
osals, b

oth 
of these had sig

nificantly few
er sup

ervisors than the existing org
aniza-

tion. Follow
ing a few

 m
ore frontline PD

W
s in w

hich the m
anag

em
ent 

w
here critical d

ecisions ab
out control and coordination are m

ad
e. They 

then d
raw

 up the form
al leg

al structure of their section and red
esig

n that 
structure. W

hen they have the b
est p

ossib
le D

P2 structure, they m
ove 

on to p
hase 3. In p

hase 3, they p
rep

are a first d
raft of the g

oals that w
ill 

control the w
ork of that section or the g

roup
s w

ithin it and then w
ork out 

their d
etailed training req

uirem
ents and anything else req

uired to m
ake 

the new
 structure w

ork in p
ractice. They also p

rep
are a first d

raft of a new
 

career p
ath b

ased on skills, as it w
ould ap

p
ly to them

 in their w
ork. These 

d
rafts are later neg

otiated and ag
reed on w

ith w
hatever d

esig
nated 

org
anizational authorities. A

 p
rofessional career-p

ath d
esig

ner w
ill d

esig
n 

a final career p
ath b

ased on p
aym

ent for skills. The final system
 d

esig
n 

w
ill b

e individ
ual to the org

anization’s p
eop

le and to the org
anizational 

strategic g
oals (from

 the SC
 in stag

e 1). It w
ill b

e the uniq
ue and local 

variation of the im
p

lem
entation of the second d

esig
n p

rincip
le alig

ned 
to the b

usiness environm
ent and the p

lanet. The d
esig

n p
rincip

les are 
g

enotypic and d
escriptive, not p

rescriptive. There are m
any variations or 

p
henotyp

es that g
et b

uilt up throug
h the p

articip
ative d

esig
n p

rocess (d
e 

G
uerre 2000).

Im
p

lem
entation is usually seam

less b
ecause everyone has b

een 
involved in creating it, and alm

ost everyone und
erstand

s and is com
m

it-
ted to the structure that has b

een ag
reed to b

e im
p

lem
ented. Som

etim
es 

it is im
p

lem
ented as a p

rototyp
e to b

e tested, valid
ated, and refined 

over a year, w
ith the final d

ecision a year from
 the im

p
lem

entation d
ate. 

Som
etim

es team
s need to m

eet to com
p

lete a kind of d
etailed d

esig
n 

for their team
—

ho d
oes w

hat, w
hen, and w

ith w
hom

—
the kind of op

era-
tional and tactical p

lanning any self-m
anaging g

roup w
ould have to d

o. 
Som

etim
es in the final p

art of the PD
W

, new
 technologies are sug

g
ested, 

or p
erhap

s new
 p

rod
ucts or services are id

entified in the SC
 and w

orked 
throug

h in the PD
W

 so that there is som
e w

ork to d
o b

efore the new
 

org
anization structure (socially and technically) can b

e fully im
p

lem
ented. 

B
ecause p

eop
le have learned throug

h the p
rocess how

 to w
ork tog

ether 
and m

ake d
ecisions using the rationalization of conflict, it is p

retty easy for 
them

 to d
esig

n a stag
ed im

p
lem

entation p
rocess that integ

rates ong
oing 
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co
nference, 

eleven 
PD

W
s 

p
ro

d
uced

 
forty-four 

p
ro

p
osed

 
d

esig
ns. 

A
n im

p
lem

entatio
n task force found

 the d
esig

ns to have three m
ain 

them
es in co

m
m

o
n: the rejectio

n of o
ne d

esig
n b

ecause it d
id

 not 
m

eet the m
inim

al critical sp
ecificatio

ns, a coup
le of ad

d
itio

nal PD
W

s to 
co

m
p

lete d
esig

n d
etails, and

 a tow
n-hall m

eeting
 involving

 all em
p

loy-
ees. O

rg
anizatio

n choice had
 b

een m
ad

e w
ith co

nsensus to p
ro

ceed
. 

W
hat is im

p
ortant to stress ab

out the d
esig

n p
ro

cess is that it w
as 

not an intellectual eng
ineering

 exercise; it w
as very m

uch a p
olitical 

and
 em

otio
nal p

ro
cess for all involved

. So
m

e called
 it “p

ainful learn-
ing

.” H
ow

ever, the eup
horia and

 co
m

m
itm

ent to the new
 org

anizatio
n 

d
esig

n, not to m
entio

n the p
rid

e of acco
m

p
lishm

ent and
 sense that 

this new
 org

anizatio
n w

as theirs g
ave m

anag
em

ent the co
nfid

ence that 
they had

 a hig
h-p

erform
ing

 org
anizatio

n. In other w
ord

s, the p
articip

a-
tive red

esig
n p

ro
cess used

 w
as a g

enerative learning
 p

ro
cess involving 

ind
ivid

ual, team
, and

 org
anizatio

nal learning
 at the o

p
eratio

nal, b
usi-

ness, and
 p

olitical levels.

CO
N

C
LU

SIO
N

Search conferencing and p
articip

ative d
esig

n have b
een used around 

the w
orld in every ind

ustry since the 1970s, and the tw
o

-stag
e m

od
el 

have b
een used since the 1990s. M

arv W
eisb

ord p
op

ularized SC
 in N

orth 
A

m
erica w

ith his version called “Future Search.” There are m
any other 

copies and ad
aptations of the original SC

 that w
ere d

evelop
ed p

rim
arily 

by Fred and M
errelyn Em

ery. Tod
ay the tw

o
-stag

e m
od

el is very p
op

ular 
in com

m
unity d

evelop
m

ent for innovation and sustainability b
ecause it 

is one of the m
ost reliab

le m
ethod

s to d
esig

n and d
evelop innovation 

ecosystem
s that are sustainab

le. It can reliab
ly help com

m
unities ad

apt 
to glob

al clim
ate chang

e. M
errelyn Em

ery and her colleag
ues in A

ustralia 
have d

evelop
ed a new

 version sp
ecifically for ecological strateg

y d
evel-

op
m

ent. SC
 or uniq

ue variations are used often in org
anizations to inte-

g
rate learning and p

lanning in strategic direction, p
roject d

esig
n, and 

m
anag

em
ent for exam

p
le. The theory and m

ethod are very flexib
le and 

can b
e ad

apted in m
any w

ays.

red
esig

n w
as discussed, a second m

anag
em

ent PD
W

 w
as held. In this 

PD
W

, only sup
ervisors w

ere involved, and they d
esig

ned them
selves into 

team
s to sup

p
ort the shop

-floor team
s, w

ith a m
onitoring and m

entoring 
role, aim

ed at assisting the w
orkers in taking control of their ow

n w
ork.

Follow
ing the PD

W
s, an im

p
lem

entation team
 used a sim

p
le affinity 

p
rocess to sort the d

esig
ns into three b

asic d
esig

n them
es. These w

ere 
discussed w

ith all em
p

loyees in sm
all g

roup
s to valid

ate that their inp
ut 

had b
een includ

ed and nothing w
as left out. H

ow
ever, all three b

asic 
d

esig
ns w

ere incom
p

lete, none had p
laced p

eop
le into the w

ork team
s, 

and there w
ere areas of w

ork that w
ere not ag

reed on. M
odified PD

W
s 

w
ere held to m

odify the incom
p

lete d
esig

ns.
W

hen all three b
asic d

esig
ns w

ere com
p

lete, m
anag

em
ent w

ithd
rew

 
a d

esig
n that did not m

eet the m
inim

al critical sp
ecifications; it w

as not 
b

ased on the second d
esig

n p
rincip

le. M
anag

em
ent w

as surp
rised that 

no one com
p

lained ab
out them

 taking that unilateral d
ecision, b

ut w
hen 

everyone has b
een involved in the p

rocess, everyone know
s w

hat is rig
ht. 

The p
articip

ants saw
 m

anag
em

ent as sim
p

ly d
oing w

hat had b
een p

revi-
ously ag

reed to in the SC
 p

rocess of stag
e 1. A

 tow
n-hall m

eeting for all 
em

p
loyees w

as p
lanned to choose b

etw
een the tw

o rem
aining d

esig
ns.

A
t the tow

n-hall m
eeting w

ith ab
out three hund

red p
eop

le p
resent, 

the key criteria for choosing a d
esig

n w
as that all p

eop
le had to b

e ab
le 

to sup
p

ort the new
 d

esig
n in a fashion that w

ould enab
le them

 to w
ork 

hard to m
ake it w

ork w
ell. To accom

p
lish this, tab

le g
roup

s d
evelop

ed 
rationale for their p

referred d
esig

n choice, and three reasons for their 
choice. A

ll of the tab
le g

roup
s w

ere p
olled for their choice, and their 

rationales w
ere tallied. O

f the thirty-one g
roup

s, tw
enty-seven favored 

d
esig

n “A
.” The m

eeting p
articip

ants w
ere then asked if anyone p

resent 
could not live w

ith d
esig

n “A
.” N

o one indicated that they could not live 
w

ith it. Follow
ing a bit m

ore dialog
ue to m

ake m
inor ad

justm
ents, the 

new
 org

anization w
as chosen and w

as im
p

lem
ented soon after the tow

n-
hall m

eeting.
A

s a co
nseq

uence of an o
ng

oing
 org

anizatio
n d

ialog
ue throug

h 
p

rep
aratio

n to search, four search co
nferences, and

 an integ
ratio

n 
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d
e G

uerre, D
. W

., M
. Em

ery, et al. 2008. “Structure U
nd

erlies O
ther 

O
rg

anizational 
D

eterm
inants 

of 
M

ental 
H

ealth: 
Recent 

Results 
C

onfirm
 Early Socio

-technical System
s Research. System

ic Practice 
and A

ction Research 21 (8): 359–79.

Em
ery, M

. 1999. Searching: The Theory and Practice of M
aking C

ultural 
C

hang
e. Philad

elp
hia: John B

enjam
ins.

Em
ery, M

. 2000. “The C
urrent Version of Em

ery’s O
p

en System
s Theory.” 

System
ic Practice and A

ction Research 13 (5): 685–703.

Em
ery, M

. 2008. “The D
eterm

inants of C
reativity and Innovation at W

ork.” 
International Institute for O

p
en System

s Theory, M
ontreal. A

ccessed 
June 10, 2011. w

w
w

.thelig
htonthehill.com

.

Em
ery, M

., and D
. W

. d
e G

uerre. 2006. “Evolutions of O
p

en System
s 

Theory: 
The 

Tw
o

-Stag
e 

M
od

el 
and 

U
niq

ue 
D

esig
ns 

for 
A

ctive 
A

d
aptation,” in P. H

olm
an, T. D

evane, and S. H
. C

ad
y (ed

s.), The 
C

hang
e H

and
b

ook: The D
efinitive Resource on Tod

ay’s B
est M

ethod
s 

for Engag
ing W

hole System
s. San Francisco: B

errett-Koehler.

For org
anizations, the m

ain leg
acy of O

ST(E) and its m
ethod

s is the 
notion of org

anizational choice and the insig
ht that org

anizations are 
p

erfectly d
esig

ned to d
eliver w

hat they d
o. C

onseq
uently org

anization 
d

esig
n and red

esig
n are now

 estab
lished field

s of stud
y and p

ractice, 
and there are lots of different ap

p
roaches, b

oth conceptual and m
ethod

-
ological. H

ow
ever, w

ith a g
ood und

erstanding of O
ST(E) and its m

ethod
s, 

one can see w
hether the org

anization theories and m
od

els b
eing touted 

are truly p
articip

ative d
em

ocratic m
od

els (D
P2) or not. O

ST(E) has estab
-

lished over the years that p
articip

ative d
em

ocracy is m
ore effective than 

autocracy or rep
resentative d

em
ocracy (D

P1). C
onseq

uently, a m
ultitud

e 
of p

articip
ative p

ractices are shaping the future of g
overnance. O

ST(E) 
g

ave us the p
rincip

les, notions, and m
ethod

s to p
ursue truly inclusive and 

diverse d
em

ocracies. The challeng
e to im

p
lem

ent rem
ains, and O

ST(E) 
and its m

ethod
s continue to b

e of value as w
e create a p

ositive, ap
p

recia-
tive future for everyone.

To learn m
ore ab

out O
ST(E) and its m

ethod
s, contact the author. 

The classic textb
ook is Searching: The Theory and Practice of M

aking 
C

ultural C
hang

e by M
errelyn Em

ery. A
 g

ood introd
uction for p

racti-
tioners is Participative D

esig
n for Participative D

em
ocracy, edited by 

M
errelyn Em

ery. For an ap
p

lication to a big issue in tod
ay’s w

orld, see 
The Future of Schools: H

ow
 C

om
m

unities and Staff C
an Transition Their 

School D
istricts by M

errelyn Em
ery.

R
EFER

EN
C

ES
d

e G
uerre, D

. W
. 2000. “The C

od
eterm

ination of C
ultural C

hang
e over 

Tim
e.” System

ic Practice and A
ction Research 13 (5): 645–63.

d
e G

uerre, D
. W

., and M
. Em

ery. 2008. “M
od

ern Form
s of Laissez Faire 

O
rg

anisations.” International A
cad

em
y of O

p
en System

s Theory. 
A

ccessed 
January 

24, 
2015. 

http://w
w

w
.acad

em
ia.ed

u/3111094/
M

od
ern Form

s_of_Laissez-Faire_O
rg

anization.
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Tab
le 4.1 Em

erg
e of Post-Ind

ustrial Society (ad
ap

ted from
 D

aniel B
ell, 1973)

F
o

u
r

N
orth A

m
erican D

esign of N
onroutine W

ork 
System

s (1
9

8
0

s–1
9

9
0

s)

d
o

u
G

la
s a

u
s

t
r

o
M a

n
d C

a
r

o
ly

n o
r

d
o

W
iC

h

IN
T

R
O

D
U

C
T

IO
N

T
he N

orth A
m

erican ap
p

roach to nonroutine w
ork d

esig
n is set in the 

context of the 1980s, d
uring w

hich tim
e the d

evelop
ed w

orld w
as 

und
erg

oing a m
ajor structural transform

ation from
 ind

ustrial to p
ostin-

d
ustrial society. D

aniel B
ell (1973) arg

ued that p
ostind

ustrial society 
w

ould b
e inform

ation-led and service-oriented and that it w
ould rep

lace 
the ind

ustrial society as the d
om

inant system
. H

e further arg
ued that 

p
ostind

ustrialism
 w

ould entail a shift from
 m

anufacturing to services and 
the centrality of new

-science or inform
ation-b

ased ind
ustries.

The salient characteristics of the p
reind

ustrial, ind
ustrial, and p

ostin-
d

ustrial eras such as key econom
ic activities, strategic resources, core 

technologies, critical skills, and the p
rim

ary m
od

es of w
ork, are sum

m
a-

rized in tab
le 4.1. A

s tab
le 4.1 show

s, the nature of w
ork in p

ostind
ustrial 

society shifts from
 a reliance on fab

rication activities, financial capital, 
m

achine technolog
y, and the division of lab

or to inform
ation activities, 

hum
an capital, know

led
g

e p
rocesses, intellectual technologies, hum

an 
interaction, and netw

orked lab
or.
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the office—
at least, at that point in history—

created an im
balance betw

een 
the social and technical system

s and rendered the analytic tools less useful.
Eric Trist (1984) and C

al Pava (1986) echoed these concerns w
hen they 

arg
ued that conceptually, STS d

esig
n had fallen into a rut and that over-

reliance on custom
ary p

ractices such as the nine-step m
ethod had stifled 

innovation and restricted STS’s ap
p

licability to the em
erg

ent w
orkp

lace.
The N

orth A
m

erican ap
p

roach to nonroutine w
ork-system

 d
esig

n w
as 

form
ally introd

uced in 1983 w
ith the p

ub
lication of Pava’s sem

inal b
ook, 

M
anag

ing N
ew

 O
ffice Technology: A

n O
rganizational Strateg

y.
In this chapter, w

e exp
lore the b

road
er context and the changing 

nature of w
ork and w

ork system
s that p

rom
pted Pava’s ap

p
roach to 

d
esig

ning nonroutine w
ork. W

e discuss the STS p
rincip

les that served 
as the found

ation of his ap
p

roach and p
rovid

e an overview
 of nonrou-

tine w
ork-system

 analysis—
in p

articular, d
elib

eration analysis. W
e hig

h-
lig

ht tw
o p

ractical ap
p

lications and several research studies that have 
incorp

orated d
elib

eration analyses. W
e also discuss the contrib

ution of 
Pasm

ore and colleag
ues to the field w

ith their introd
uction of the con-

cept of know
led

g
e-m

anag
em

ent b
arriers as an elab

oration and neces-
sary evolution of the traditional STS notion of variances.

In subsequent articles, Pava (1985, 1986) recognized that the distinctions 
betw

een blue-collar and w
hite-collar w

ork w
as decreasing due to increased 

reliance on know
ledge w

ork in both the office and the factory, especially 
given the em

ergence of “sm
art” equipm

ent, advanced m
anufacturing, arti-

ficial intelligence, and the em
erging integration of com

puter and com
m

u-
nications technology. H

e argued forcefully that to be relevant and valuable 
in the 1990s and beyond, STS design concepts and m

ethods them
selves 

needed to be redesigned. W
e conclude this chapter w

ith a discussion of the 
im

pact of Pava’s thinking on the current theory and practice of STS.
In assessing this em

erging org
anizational land

scap
e, Pava recog

nized 
tw

o key shifts in the nature of w
ork that w

ould req
uire “an overhaul in STS 

d
esig

n: the shift from
 long

-link m
echanical technologies to integ

rated 

thoug
h not often, in setting

s such as an office autom
ation p

roject w
ith airline-ticket 

p
rocessing and p

ub
lic-service red

esig
n in O

ntario.

V
irtually all of w

hat B
ell (1973) p

redicted has b
een realized, and p

rob
-

ab
ly m

ore p
rofoundly than anyone could have im

agined forty years ag
o. 

W
e have w

itnessed the rapid d
eind

ustrialization and offshoring of m
anu-

facturing in N
orth A

m
erica and m

uch of the d
evelop

ed w
orld and a d

ra-
m

atic, althoug
h bifurcated shift to w

ell-com
p

ensated “g
old

-collar” w
ork 

in inform
ation and know

led
g

e-intensive w
orkp

laces and to p
overty-level 

“iron-collar” w
ork and w

ag
es in the b

ourg
eoning service ind

ustry.
The new

 tools of this era w
ere w

ord p
rocessors, integ

rated voice/d
ata 

sw
itches, p

ortab
le com

p
uters, and fax m

achines. B
y the 1980s and 1990s, 

w
ork increasingly involved p

rocessing d
ata and inform

ation and translat-
ing it into know

led
g

e rather than transform
ing raw

 m
aterials into tangib

le 
p

rod
ucts. The p

rim
ary task of know

led
g

e w
ork is nonroutine p

rob
lem

 
solving that req

uires a com
bination of converg

ent, diverg
ent, and cre-

ative thinking (Reinhard
t, Schm

id
t, Sloep, and D

rachsler 2011). K
now

led
g

e 
w

ork is typically nonrep
eated, unp

redictab
le, and em

erg
ent and p

rim
ar-

ily involves the m
anag

em
ent of unstructured or sem

istructured p
rob

lem
s 

(Keen and M
orton 1978) characterized by im

p
recise inform

ation inp
uts, 

varying d
eg

rees of d
etail, extend

ed or unfixed tim
e horizons, disp

ersed 
inform

ation form
ats, and diffuse or g

eneral scop
e.

The practice of socio-technical system
s design from

 the 1950s through 
the 1970s reflected the predom

inant w
orkplaces of that era, process and 

m
anufacturing industries, and w

ork processes that tended to b
e fairly rou-

tine and consistent. B
ut by the end of the 1970s, the structural transform

a-
tion from

 an industrial society to a p
ostindustrial society w

as accelerating, 
along w

ith the fundam
ental nature of w

ork and the w
orkplace. G

iven the 
success of Socio-technical System

 design initiatives in process-industry and 
m

anufacturing settings, attention m
oved to office and adm

inistrative set-
tings to provide a m

ore com
prehensive ap

proach to organization design.
Tom

 C
um

m
ings (1978) suggested that STS’s shop

-floor heritage and 
its language, concepts, and orientation lim

ited its application in office set-
tings. 3 H

e also claim
ed that the relatively low

er reliance on technology in 

3 It should b
e noted that Pava com

m
ented that C

um
m

ing
s’s critiq

ue of STS in office 
setting

s w
as not fully correct for routine or even sem

iroutine office or clerical w
ork. 

A
ccord

ing to Painter (2015), STS analysis and d
esig

n had b
een used very effectively, 
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Tab
le 4.2 C

hanging N
ature of W

ork (Pava 1986; Pasm
ore and G

urley 1991)

inform
ation and a shift in the function of lab

or b
ecause of this techno

-
logical transition” (1986, p. 202). H

e and others further articulated the 
key d

ifferences in the nature of w
ork b

etw
een the ind

ustrial and
 p

ostin-
d

ustrial p
eriod

s that und
erm

ined trad
itional STS d

esig
n ap

p
roaches (see 

tab
le 2 for a sum

m
ary of his d

iscussion and visual rep
resentations com

-
p

aring routine, linear w
ork and nonroutine, nonlinear know

led
g

e w
ork).

A
s op

p
osed to routine w

ork such as m
anufacturing, in w

hich the con-
version p

rocesses w
ere linear and the step

s w
ere reasonab

ly p
red

eter-
m

ined, nonroutine w
ork system

s such as research and d
evelop

m
ent (R 

and D
) or m

arket research involve a hig
h level of eq

uivocality in term
s of 

their nonlinear conversion p
rocesses. G

iven this em
erging reality, Pava 

cog
ently m

ad
e this ob

servation: “A
ltog

ether, these conditions invalid
ate 

key assum
ptions sup

p
orting conventional STS d

esig
n: d

efinab
le inp

uts 
and outp

uts, seq
uential flow

 of conversion, cascading one-w
ay variances, 

and p
ooled g

roup id
entity w

ith transferab
le skills. A

ttem
pts to accom

m
o

-
d

ate these conditions by rigidly ad
hering to the nine-step m

od
el and the 

autonom
ous w

ork-g
roup tem

p
late ig

nore the m
ajor differences b

etw
een 

linear and nonlinear w
ork” (1986, p. 206).

CO
R

E CO
N

C
EP

T
S O

F PA
VA

’S A
P

P
R

O
A

C
H

Pava responded to these challenges, and in so doing, he played a pivotal 
role in defining the second generation of STS thinking by extending it to the 
nonroutine w

ork processes characteristic of know
ledge w

ork and the service 
econom

y. In Pava’s view
, the digital revolution presented such a challenge 

that neither the purely “soft” approaches of behavioral science nor the “hard” 
approach of industrial engineering could engender and sustain organiza-
tional learning and change as did the new

 unique approach of STS, w
hich had 

already proven to “m
ore effectively organize in the m

ost uncertain steps of 
the conversion process and at the m

ost problem
atic interfaces w

ith a system
’s 

environm
ent,” w

hich is the new
 context of w

ork. The heart of the socio-tech-
nical system

s approach is the critical m
atch betw

een the technical and social 
subsystem

s in the perform
ance of the w

ork system
 as a w

hole. A
s the w

ork 
shifted to know

ledge w
ork, it becam

e m
ore difficult to discern the elem

ents 
of the technical and social subsystem

s because both related to people. 
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objectives of organizations. The id
ea of d

elib
eration is b

uilt on the notion 
of participative g

overnance, w
here reasons and inclusion are the tw

o cen-
tral asp

ects that realize “just” or “legitim
ate” outcom

es. The m
ore p

eo
-

p
le exchang

e reasons and foster an ethic of inclusion, the m
ore likely the 

p
articip

ants are to chang
e their p

osition, and thus the m
ore likely a solu-

tion is to b
e d

erived b
ased on collective intellig

ence and im
p

lem
ented 

w
ith com

m
unity consensus. D

elib
eration is a social, not a rational, p

rocess 
(H

ab
erm

as 1990). The b
est articulation of d

elib
eration is that by Fung 

and W
rig

ht (2003): “In d
elib

erative d
ecision m

aking, p
articip

ants listen 
to each other’s p

ositions and g
enerate g

roup choices after d
ue consid

-
eration. Particip

ants oug
ht to p

ersuad
e one another by offering reasons 

that others can accept. Real-w
orld d

elib
erations are often characterized 

by heated conflict, w
inners, and losers. The im

p
ortant feature of g

enu-
ine d

elib
eration is that p

articip
ants find reasons that they can accept in 

collective actions, not necessarily ones they com
p

letely end
orse or find 

m
axim

ally ad
vantag

eous.”
To analyze and red

esig
n nonroutine office w

ork and the interactions 
am

ong p
eop

le in the w
ork system

, Pava recom
m

end
ed m

ap
ping the 

seq
uence of d

elib
erations that he d

efined as “reflective and com
m

uni-
cative b

ehaviors reg
arding a p

articular topic” (1983, p. 58). H
e further 

d
escrib

ed d
elib

erations as “eq
uivocality red

ucing events” that are criti-
cal to nonroutine w

ork system
s, esp

ecially those involving know
led

g
e 

g
eneration and know

led
g

e utilization. H
ow

ever, d
elib

erations are not 
sim

p
ly the eq

uivalent of d
ecisions or m

eeting
s; they are sense-m

aking 
exchang

es (W
eick 1994), com

m
unications, and reflections that are inte-

g
ral to the nature of nonroutine w

ork.
Rather than ig

noring
 or m

inim
izing

 the com
p

lexity of nonlinear con-
version p

rocesses, d
elib

eration analysis p
rovid

ed
 STS researchers and 

p
ractitioners w

ith a w
ay to trace the seq

uence and
 typ

e of d
elib

era-
tions in term

s of the key top
ics or p

rob
lem

atic issues to b
e ad

d
ressed; 

the forum
s in w

hich they occur; w
hich ones m

ay b
e structured, sem

i-
structured, or unstructured

 and
 ad

 hoc; the p
articip

ants w
ith sp

ecific 
p

oints of view
, b

oth those w
ho are currently involved

 and
 those w

ho 

SO
C

IO
-T

EC
H

N
IC

A
L D

ESIG
N

 P
R

IN
C

IP
LES FO

R
 

N
O

N
R

O
U

T
IN

E W
O

R
K

 SY
ST

EM
S

To d
evelop a socio

-technical d
esig

n p
rocess for nonroutine office w

ork, 
Pava revisited and reconfirm

ed the g
eneral theory of socio

-technical sys-
tem

s and its core tenets. Sp
ecifically, he stated that a w

ork org
anization 

is an op
en system

 that m
eets these criteria:

• 
Interacts w

ith a com
p

lex environm
ent (transactional and con-

textual) and transform
s inp

uts into outp
uts via a seq

uence of 
conversions.

• 
B

enefits 
from

 
an 

optim
al 

m
atch 

of 
the 

social 
and 

technical 
sub

system
s.

• 
Em

p
hasizes red

und
ant function over red

und
ant p

arts.
• 

C
an self-reg

ulate m
any of its ow

n activities throug
h feed

b
ack 

(w
ithout excessive sup

ervision b
ecause of shared g

oals).
• 

M
ust g

enerate a level of variety that m
atches the level of flexibil-

ity req
uired to achieve its p

urp
ose in its environm

ent.

Furtherm
ore, Pava reinforced

 the STS p
recep

t that the d
esig

n p
ro

-
cess is as im

p
ortant as the d

esig
n p

rod
uct and

 that it m
ust b

e self-
d

esig
ning

 b
ecause only the p

articip
ants in the “system

” can d
eterm

ine 
its nature, p

urp
ose, and

 b
ound

aries b
efore d

esig
ning

 its d
etails. The 

p
articip

ative d
esig

n ap
p

roach itself is a p
rototyp

e of the m
anag

erial 
style req

uired
 to realize the b

enefits of a socio
-technical system

s d
esig

n. 
The d

esig
n p

rocess is b
ased

 on m
inim

al critical sp
ecifications, w

here 
only those thing

s that m
ust b

e d
efined

 are and
 is op

en end
ed

 b
ecause 

it m
ust ad

ap
t the d

esig
n as chang

ing
 circum

stances m
ake the existing 

d
esig

n ob
solete.

Pava’s 
ap

p
roach 

focuses 
on 

d
elib

erations 
as 

the 
unit 

of 
analy-

sis for exam
ining the nature of nonroutine w

ork p
rocesses (Pava 1983; 

Taylor, G
ustavson, and C

arter 1986). The focus on d
elib

erations im
p

lic-
itly exp

resses a core value of STS—
that is, to ad

vance the connections 
b

etw
een the p

rincip
les of d

em
ocracy and the social and econom

ic 



58
59

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

of others or to reference p
revious p

oints of view
 m

ad
e by others in the 

g
roup. C

oalitions are netw
ork structures that are a different form

 of org
a-

nizing than the traditional hierarchical form
s.

ST
S A

N
A

LY
SIS O

F N
O

N
LIN

EA
R

 K
N

O
W

LED
G

E 
W
O
R
K
 SY

ST
EM

S
The diag

nostic step
s of op

en socio
-technical system

s d
esig

n, according 
to Pava (1983, 1986) includ

e analysis of the b
usiness, analysis of the tech-

nical sub
system

, and analysis of the social sub
system

.

CO
N

D
U

C
T

IN
G

 A
N

 IN
IT

IA
L SC

A
N

 A
N

D
 M

A
P

P
IN

G
 

T
H

E SY
ST

EM
The p

urp
ose of an initial scan is to discern the m

ission or g
oals of the 

system
 and the g

overnance p
rocesses and coordination m

echanism
s 

that enab
le or inhibit collab

oration in p
ursuit of the m

ission. The m
ission 

and g
overnance system

 p
rovid

e the im
p

etus for a self-reg
ulating system

 
of p

layers w
ho d

efine and iteratively evolve the technical sub
system

 in 
term

s of the key d
elib

erations or issues they need to ad
d

ress to achieve 
the m

ission.

T
EC

H
N

IC
A

L A
N

A
LY

SIS
Pava (1983) d

escrib
ed

 d
elib

erations as choice p
oints that are critical to 

w
ork system

s involving
 know

led
g

e g
eneration and

 know
led

g
e utiliza-

tion. From
 this g

eneral d
escrip

tion, Purser (1990) d
efined

 d
elib

erations 
in p

ro
d

uct d
evelop

m
ent as “social interactions in w

hich know
led

g
e is 

exchang
ed

 to d
efine or solve a p

rob
lem

, m
ake a d

ecision, or im
p

lem
ent 

a solution.” A
 d

elib
eration is id

entified
 b

y the existence of an eq
uivocal 

top
ic that is exp

lored
 in d

ifferent typ
es of forum

s, involving
 a p

articu-
lar g

roup
 of p

articip
ants w

ho either contrib
ute im

p
ortant inform

ation 
or take-aw

ay im
p

ortant inform
ation. D

elib
eration analysis assesses the 

values and
 p

ersp
ectives of p

articip
ants w

ithin forum
s, as w

ell as “the 
interp

retative d
ynam

ics am
ong

 interd
ep

end
ent p

arties w
ho m

ust forg
e 

a d
iscretionary coalition” (Pava 1983) to m

ake intellig
ent trad

eoffs from
 

id
eally should

 b
e involved

 in the d
elib

eration; and
 d

iscretionary coali-
tions w

hose p
urp

ose is to ob
tain the b

est outcom
es from

 the inp
uts of 

m
ultip

le p
ersp

ectives.
The d

elib
erations or sense-m

aking conversations often cut across 
form

al 
d

ep
artm

ental 
b

ound
aries 

and 
involved 

inform
al 

p
atterns 

of 
exchang

e, w
hich w

ere sp
ecific to a topic. Thus, Pava coined the term

 
for the social system

, “discretionary coalitions,” w
hich w

ere flexib
le alli-

ances of interd
ep

end
ent p

arties form
ed to m

ake intellig
ent trad

eoffs that 
enab

le attainm
ent of overall objectives; different coalitions are associ-

ated w
ith different d

elib
erations. It w

as and is a novel org
anizing p

rin-
cip

le b
ecause it overlays or p

ushes the static p
ositions of the org

anization 
chart into the b

ackg
round.

U
nlike routine STS, the nonroutine ap

p
roach em

p
hasizes recip

rocal 
und

erstand
ing rather than a shared g

oal and coalition form
ation rather 

than g
roup id

entity as one find
s in self-m

anaging team
s that are p

erm
a-

nent entities in the social system
. Id

entifying m
ajor d

elib
erations and the 

discretionary coalitions need
ed to m

anag
e them

 help
s g

ain b
etter alig

n-
m

ent b
etw

een the m
ajor lines of contention and the overall viability of an 

enterp
rise in a turb

ulent environm
ent.

D
elib

erations are the key d
esig

n elem
ent in the socio

-technical analy-
sis of nonroutine know

led
g

e w
ork system

s. D
elib

erations are p
atterns of 

exchang
e and com

m
unication in w

hich p
eop

le eng
ag

e w
ith them

selves 
or others to red

uce the eq
uivocality of a p

rob
lem

atic issue. D
elib

erations 
form

 a collectively b
uilt fram

ew
ork that creates clarity w

ithout d
enying 

com
p

lexity.
A

lso, w
hen d

evelop
ed collab

oratively, the d
elib

eration d
ialog

ical p
ro

-
cess b

uild
s com

m
unity and fosters m

ore extend
ed ap

p
lication and test-

ing. D
elib

erations are not sim
p

ly talking or giving opinions; reasons offer 
a justification for a stated p

osition related to the topic und
er d

eb
ate, an 

answ
er to the q

uestion, “W
hy d

o you say that?” Inclusion also m
eans 

m
ore than sim

p
le p

articip
ation. A

lthoug
h talking is one p

art of including 
oneself in a g

roup interaction, it is im
p

ortant that one’s contrib
ution b

e 
on topic and p

urp
oseful and that one m

akes the effort to ask opinions 
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In traditional Tavistock-N
orth A

m
erican socio

-technical system
s analysis, 

the focus is on ad
d

ressing and elim
inating variances in w

ork p
rocesses 

and p
erform

ance. H
ow

ever, in nonroutine know
led

g
e-w

ork system
s, Ron 

Purser and colleag
ues discovered that variances m

anifest as know
led

g
e 

b
arriers—

that is, any factor that inhibits or und
erm

ines b
uilding the p

ool 
of shared know

led
g

e and new
 insig

hts in tim
ely fashion. Purser (1990) 

cond
ucted an in-d

epth STS analysis of a nonroutine w
ork system

—
the 

research and d
evelop

m
ent function of a m

ajor corp
oration. H

e used 
q

uantitative m
ethod

s such as surveys and q
ualitative m

ethod
s such as 

ob
servations to analyze key d

elib
erations and discover critical variances 

that contrib
uted to d

elays on research p
rojects. Purser discovered that 

d
elays occurred w

hen there w
as a lack of critical know

led
g

e or inform
ation 

to m
ake d

ecisions, w
hen there w

as inad
eq

uate tim
e to m

ake thoug
htful 

d
ecisions, and w

hen inform
ation w

as m
issing d

ue to p
oor d

ocum
entation 

of p
revious p

rojects. A
ll of these variances w

ere, in fact, know
led

g
e b

ar-
riers. Purser, Pasm

ore, and Tenkasi (1992) sub
seq

uently used factor analy-
sis to id

entify four m
ain categ

ories of “b
arriers” ob

structing and d
elaying 

collab
orative know

led
g

e d
evelop

m
ent: lack of a com

m
on fram

e of refer-
ence, failure to share know

led
g

e, lack of know
led

g
e, and failure to use 

know
led

g
e. Let’s look at each categ

ory of b
arriers m

ore closely.
The lack of a com

m
on fram

e of reference includ
es cog

nitive fram
e-

of-reference b
arriers typically associated w

ith differences in functional 
exp

ertise, values, cultural norm
s at b

oth the corp
orate and national or 

ethnic levels, and lang
uag

e. This know
led

g
e b

arrier is m
ost likely to occur 

w
hen the discretionary coalitions sp

an com
p

any, sector, and national and 
cultural b

ound
aries. O

ne of the m
ost often overlooked yet critical d

esig
n 

activities is to estab
lish a com

m
on lexicon or shared lang

uag
e.

1. 
The lack of a com

m
on fram

e of reference contrib
utes to the sec-

ond know
led

g
e b

arrier: failure to share know
led

g
e. Failure to 

share know
led

g
e occurs w

hen key p
articip

ants are not includ
ed 

their resp
ective values, p

riorities, and
 cog

nitive orientations (Tenkasi 
1994, 2000).

D
elib

erations in know
led

g
e w

ork such as R and D
 can b

e view
ed in 

term
s of intellectual b

and
w

id
th (N

unam
aker et al. 2001, 2002, Q

ureshi et 
al. 2002) and the ability to m

obilize intellectual assets in d
elib

erations to 
create value. The STS m

od
el of nonroutine w

ork-system
 d

esig
n p

rovid
es 

a fram
ew

ork for m
easuring the extent to w

hich an org
anization can cre-

ate value from
 its intellectual assets by looking at tw

o key elem
ents in 

d
elib

erations. The first is the p
rocess of und

erstanding the d
ata and avail-

ab
le inform

ation and translating it into know
led

g
e. The second ad

d
resses 

the interd
ep

end
ence of efforts and w

hether it is p
rim

arily an individ
ual 

w
ork m

od
e, a collected w

ork m
od

e and the sum
 of individ

ual w
ork, a 

coordinated w
ork m

od
e in w

hich there is seq
uential interd

ep
end

ence, or 
a concerted w

ork m
od

e in w
hich everyone w

orks in concert to p
rod

uce 
joint d

eliverab
les.

SO
C

IA
L A

N
A

LY
SIS

The social system
 is d

efined
 in term

s of d
iscretionary coalitions that are 

need
ed

 to cond
uct the d

elib
erations effectively. These coalitions m

ake 
the im

p
ortant trad

eoffs in creative w
ork that is m

ad
e necessary by the 

p
resence of useful b

ut inherently d
iverg

ent values and
 p

ersp
ectives. 

For exam
p

le, in trad
itional research environm

ents, scientists typ
ically 

com
p

ete ag
ainst one another for lim

ited
 g

rant m
oney and

 to p
ub

lish 
articles in top

 journals, neither of w
hich enab

le the effective functioning 
of coalitions in a virtual p

roject. The social-system
 d

esig
n d

oes not try 
to elim

inate d
ifferences, b

ut rather tries to create a m
utual und

erstand
-

ing
 and

 a com
m

on orientation so that trad
eoffs can b

e settled
 on an 

intellig
ent and

 ong
oing

 b
asis. C

oalitions are to nonroutine w
ork w

hat 
w

ork g
roup

s or team
s are to m

ore routine w
ork. Roles and

 resp
onsib

ili-
ties can b

e d
efined

 for the p
arties involved

 in the coalitions, as w
ell as 

other chang
es in the coord

inating
 m

echanism
s in a w

ay that sup
p

orts 
and

 rew
ard

s the sort of integ
rative p

ersp
ective necessary to successful 

coalition functioning.
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they req
uire new

 STS thinking
—

m
ore sp

ecifically, that ad
eq

uate p
rep

ara-
tion and p

rob
lem

 d
efinition are critical so that p

eop
le can org

anize them
-

selves to d
elib

erate effectively on the q
uestions they have id

entified. H
e 

also further elab
orated the characteristics of effective and ineffective 

d
elib

erations. See tab
le 4.3 b

elow
.

A
dler and D

ocherty (1998) extend this shift in thinking regarding vari-
ances in know

ledge w
ork from

 m
inim

izing them
 to seeking “dynam

ic syn-
chronization.” This is a concept Purser and Pasm

ore (1992) introduced that 
is based on m

aintaining a balance betw
een order and disorder. O

rder 
affords the system

ic coherence needed for the technical and social subsys-
tem

s to achieve task requirem
ents, w

hile disorder can actually be beneficial 

in the d
elib

eration or w
hen the p

articip
ants in the d

elib
eration 

are unw
illing to coop

erate. In hig
hly com

p
etitive org

anizational 
cultures w

ith “know
led

g
e is p

ow
er” norm

s, p
articip

ants m
ay b

e 
reluctant to share w

hat they know
. Sim

ilarly, w
hen there are con-

flicts or distrust b
etw

een g
roup

s or am
ong individ

uals, relevant 
inform

ation is often w
ithheld. This know

led
g

e b
arrier is often 

exacerb
ated w

hen there are unrealistic tim
e fram

es and other 
tim

e p
ressures that serve to narrow

 a p
erson’s focus to his or her 

im
m

ediate task at the exp
ense of sharing know

led
g

e that m
ig

ht 
b

enefit other p
articip

ants in the d
elib

eration.
2. 

The third know
led

g
e b

arrier is lack of know
led

g
e ab

out the w
ork, 

the p
roced

ures and p
rocesses, or the cap

abilities that can slow
 or 

d
erail p

rog
ress reg

arding the d
elib

eration topic(s).
3. 

In the case of the fourth know
led

ge barrier, the failure to use know
l-

ed
ge, the know

led
ge for com

pleting the task, d
elib

erating, and 
m

aking d
ecisions exists b

ut is either ignored or used im
prop

erly.

Purser and colleagues (1992) determ
ined that these know

ledge-m
an-

agem
ent barriers w

ere due to poorly designed and m
ism

anaged delibera-
tions. To im

prove deliberation efficacy and ensure that relevant parties are 
involved in key deliberations and that they have a com

m
on lexicon and ade-

quate tim
e, Purser and colleagues offered the follow

ing recom
m

endations:

1. 
A

lig
n 

the 
m

ost 
useful 

skills 
of 

p
articip

ants 
w

ith 
the 

various 
d

elib
erations.

2. 
Ensure that rew

ard system
s foster know

led
g

e sharing.
3. 

Im
p

lem
ent a p

articip
ative learning system

.
4. 

A
llocate sufficient tim

e for learning in the early stag
es of p

rod
uct 

d
evelop

m
ent.

5. 
D

esig
n d

elib
erations that p

rom
ote know

led
g

e d
evelop

m
ent and 

learning.

Pasm
ore (1994) confirm

ed Pava’s earlier w
ork that the differences 

b
etw

een variances in routine and nonroutine w
ork are so sig

nificant that 

Tab
le 4.3 C

haracteristics of Effective and 
Ineffective D

elib
erations (Pam

ore 1994)
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R-and
-D

 continuum
; the U

niform
 D

ata Set Project (U
D

S), w
hich is a joint 

p
roject am

ong tw
enty-nine A

lzheim
er’s D

isease C
enters across the U

nited 
States and b

eg
an at the ad

vanced d
evelop

m
ent stag

e; and a Larg
e V

id
eo 

G
am

e Project, w
hich involved som

e startup, b
ut m

ostly scale-up d
evel-

op
m

ent activities such as art-asset p
rod

uction, engineering, and testing 
activities shared am

ong the g
am

e d
evelop

ers and vend
ors around the 

w
orld (B

arrett, A
ustrom

, M
erck, Painter, Posey, and Tenkasi 2013).

B
arrett and colleagues focused on understanding the influence of vir-

tuality on deliberations and know
ledge-developm

ent barriers at various 
stages of the R-and

-D
 continuum

. This com
parative study of virtual, geo

-
graphically dispersed RD

 projects reinforced the im
portance of under-

standing and m
anaging the challenge of coordinating w

ork and know
ledge 

across tim
e and space. B

uilding on the theory of organizations as inform
a-

tion-processing and know
ledge-utilization system

s, the research identified 
different types of coordinating m

echanism
s and their effect on m

anaging 
know

ledge-developm
ent barriers across the R and D

 spectrum
.

T
H

E LEG
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C
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K

 SY
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EM
S

Pava had the foresig
ht in 1983 to see extensive netw

ork org
anizing in the 

future that w
as a natural fit w

ith socio
-technical system

s thinking, b
uilt on 

a found
ation of self-reg

ulation to d
eal w

ith the com
p

lexities and uncer-
tainties em

anating from
 an increasingly turb

ulent environm
ent (Em

ery 
and Trist, 1965). H

e called to our attention a new
 kind of know

led
g

e w
ork 

that w
ent b

eyond a focus sim
p

ly on d
ecision-m

aking to a w
id

e rang
e of 

cog
nitive m

ethod
s and techniq

ues that m
anag

ers and p
rofessionals use 

to resolve com
p

lex issues that are the essence of their w
ork. Finally, he 

also w
arned us that increasing com

p
uterization could result in a techno

-
cratic im

p
erative and thereby erod

e our ability to g
enerate w

hat B
rig

ht 
and Fry (2013) called “hum

ane, hig
h-p

erform
ing, and ethical org

anizing.”
Pava p

rovid
ed us w

ith a tem
p

late for a truly holistic organizational 
architecture b

ased on the p
recepts of self-reg

ulation. Trist (1983) stated 
in the afterw

ord in Pava’s b
ook that the concept of self-reg

ulation w
as 

m
eant to b

e extend
ed to every control level so that the org

anization as a 

to the extent that am
biguity and uncertainty trigger opportunities for cre-

ative learning. For exam
ple, serendipitous findings that are typically outli-

ers or unexpected results—
and w

ould be considered variances in routine 
w

ork system
s—

are often critical in creating scientific breakthroughs.

ILLU
ST

R
AT

IV
E EX

A
M

P
LES O

F N
O

N
LIN

EA
R

 ST
S 

IN
 P

R
A

C
T

IC
E

Pava p
rovid

ed the m
ost illustrative cases of the ap

p
lication of d

elib
era-

tion analysis: the softw
are engineering g

roup in a m
od

erate-sized com
-

p
uter system

s firm
 (1983) and the custom

er service and sup
p

ort unit in 
a rapidly g

row
ing m

icrocom
p

uter d
evice com

p
any (1986). In the case of 

the m
icrocom

p
uter d

evice com
p

any, m
anag

em
ent had d

ecid
ed to install 

a new
 com

p
uter system

. H
ow

ever, they w
ere not convinced that the rec-

om
m

end
ed system

 req
uirem

ents w
ould achieve the d

esired levels of 
custom

er sup
p

ort. A
n STS d

esig
n effort w

as initiated, and b
usiness, tech-

nical, and social analyses w
ere cond

ucted. The d
esig

n team
 p

rop
osed 

that the custom
er sup

p
ort unit b

e reorg
anized into m

arket team
 struc-

ture. Six regional sup
p

ort team
s w

ere estab
lished to p

rovid
e full line ser-

vice and to acq
uire custom

er and m
arket d

ata for their region. There w
as 

a m
od

est am
ount of cross-training and a m

od
erate d

eg
ree of job enrich-

m
ent, along w

ith a p
ay-for-skill lad

d
er. A

ll w
ould b

e shared w
ith the team

 
first. A

t the end of the first year, custom
er satisfaction had im

p
roved sig

-
nificantly, and the team

s had achieved unexp
ectedly hig

h scores on the 
p

erform
ance m

easures they had jointly estab
lished d

uring the red
esig

n.
W

hile other STS p
ractitioners have em

p
loyed elem

ents of Pava’s 
nonroutine STS d

esig
n in their w

ork, there have b
een relatively few

 d
oc-

um
ented cases of the form

al ap
p

lication of d
elib

eration analysis and red
e-

sig
n. There have, how

ever, b
een several q

ualitative research studies that 
have focused on the conditions that contrib

ute to d
elib

eration efficacy. 
M

ost recently, the Socio
-technical System

s Round
tab

le, in collab
oration 

w
ith the U

niversity of Illinois, received a g
rant from

 the N
ational Science 

Found
ation to stud

y d
elib

eration efficacy in three virtual research p
roj-

ects: the O
rchid Project, w

hich is a collab
orative p

roject am
ong p

hysicists 
from

 research universities around the w
orld and b

asic research on the 
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unp
rog

ram
m

ed w
ork of p

rofessionals and m
anag

ers. B
ut as rob

ust as 
this ap

p
roach to d

esig
ning contem

p
orary w

ork system
s has b

een, Pava’s 
w

arning
s ab

out com
p

lacency in STS d
esig

n ap
p

ear to have g
one larg

ely 
unheed

ed. There are several factors that m
ay account for this outcom

e, 
not the least of w

hich w
as the failure of STS d

esig
n to keep p

ace w
ith 

chang
es in the fund

am
ental nature of w

ork and w
ork system

s. A
s Pava 

arg
ued, it m

ay have b
een d

ue to an overreliance on traditional m
ethod

s. 
A

lso, the p
aucity of d

ocum
ented cases using STS d

esig
n for nonroutine 

w
ork system

s attests to the fact that w
e have not g

enerated p
rag

m
atic 

m
ethod

s w
ith tangib

le step
s that others can follow

. A
s Pava ob

served, 
“W

ithout g
round

ed concepts and usab
le m

ethod
s, the aspirations of STS 

d
esig

n b
ecom

e an unfeasib
le litany” (1986, 209).

The varieg
ation of the field w

ith num
erous d

erivative or related m
eth-

od
ologies has also b

een a factor, to the p
oint w

here STS d
esig

n in N
orth 

A
m

erica has effectively b
een sup

p
lanted by other m

ethod
ologies that 

share STS values and p
rincip

les to a g
reater or lesser d

eg
ree. E

xam
p

les 
includ

e ap
p

reciative inq
uiry (C

oop
errid

er 1990), d
em

ocratic dialog
ue 

(G
ustavsen 1992), Lean thinking, A

ckoff’s d
em

ocratic hierarchy (1999), 
and m

ore recently, sociocracy (End
enb

urg 1998) and holacracy.

w
hole w

as seen as a series of m
utually articulated self-reg

ulating system
s, 

w
hich w

ould m
ake it b

oth flatter and leaner. H
e articulated three typ

es 
of w

ork and org
anizing form

s for this holistic organizational architecture, 
as follow

s:

• 
Routine w

ork—
Prim

ary task w
ork b

ecom
ing digitized and reg

u-
lated by self-m

anag
ing team

s
• 

H
ybrid (routine and nonroutine) w

ork—
Project team

s (for inno
-

vation, chang
e, and research w

ork, as has b
een m

ore traditionally 
used, as w

ell as for realizing custom
er ord

ers in p
roject-b

ased 
com

p
anies and in those com

p
anies in w

hich the p
rim

ary task is 
d

one at exceptional sp
eed req

uiring very agile coordination)
• 

N
onroutine w

ork—
D

elib
erations and d

iscretionary coalitions 
that d

escrib
e the interactive character of a g

reat d
eal of d

ay-
to

-d
ay w

ork of m
anag

erial, p
rofessional, and even p

rim
ary task 

g
roup

s in w
hich w

ork is b
ased on hig

h uncertainty and com
p

lexity.

In so doing, Pava com
bined and integrated self-m

anaging w
ork 

team
s (routine), project team

s (hybrid), and discretionary coali-
tions (nonroutine) into a reticular organization (netw

ork/ecosystem
) 

w
ith participants jointly creating value and their future. A

nd in our 
iVU

C
A

 (interconnected, volatile, uncertain, com
plex and am

bigu-
ous) postindustrial era, this is critical to the survival of the enterprise 
because as Peter D

rucker argued in 1966, everyone m
ust be a con-

tributor: “Every know
ledge w

orker in a m
odern organization is an 

‘executive’ if, by virtue of his position or know
ledge, he is respon-

sible for a contribution that m
aterially affects the capacity of the 

organization to perform
 and to obtain results.”

W
hile m

ost p
eop

le instinctively knew
 there w

as a difference b
etw

een 
routine and nonroutine w

ork, few
 w

ere ab
le to d

escrib
e its core content 

as cog
ently, and those w

ho tried p
ut too m

uch focus on d
ecision m

aking 
to the exclusion of a w

hole rang
e of cog

nitive activities that occur in the 
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Pava’s STS show

s us how
 to d

esig
n a d

ynam
ic em

erg
ent organization, 

w
hich is a m

uch b
etter fit w

ith tod
ay’s iV

U
C

A
 environm

ent. Further, he 
claim

ed it is the only w
ay to d

esig
n “healthy org

anizations” in tod
ay’s 

technologically d
riven w

orkp
laces b

ecause it g
oes to the heart of the 

structural and cultural issues that m
ust b

e d
esig

ned to achieve b
oth 

hum
ane and hig

h-p
erform

ance w
orkp

laces.
Pava w

arned us ab
out w

hat he foresaw
 as a relentless technolog

y 
d

rive that, if left unchecked, w
ould result in artificial rationality that is 

characterized by the b
elief that hum

an shortcom
ing

s can b
e “engineered 

out” w
ith technolog

y and rational m
ethod

s. H
e also w

arned us ab
out 

m
icrom

yop
ia, w

hich “seeks analytically to rationalize nonlinear w
ork into 

discrete com
p

onents to increase the efficiency of p
arts b

ased on the 
b

elief that this w
ill increase the efficiency of the w

hole set of w
ork activi-

ties” (Pava 1983, 53). W
hat Pava could not fully envision w

as the scop
e, 

scale, and p
ace of the digital revolution, esp

ecially the ad
vent of sm

art 
d

evices and how
 p

ervasive “b
ring your ow

n d
evice” w

ould b
ecom

e in the 
early tw

enty-first century. These and num
erous other technological inno

-
vations com

p
rise the b

urg
eoning field of inform

ation and com
m

unication 
technolog

y (IC
T

). B
ut except for a few

 notab
le exceptions (cf. M

um
ford, 

1995), relatively little w
ork has b

een d
one on d

eep
ening our und

erstand
-

ing of the relationship b
etw

een IC
T and socio

-technical system
s in the 

analysis and d
esig

n of contem
p

orary w
ork system

s. This is clearly an area 
of inq

uiry that w
arrants consid

erab
le attention.

Finally, nonroutine w
ork and w

ork system
s tod

ay are m
ore com

p
lex 

than ever. To resp
ond to these d

ram
atic chang

es, org
anizations have had 

to “learn and chang
e” in w

ays that have b
een far m

ore p
rofound than 

the traditional m
ethod

s such as training and p
roced

ural enhancem
ents. 

A
 new

 p
aradig

m
 for m

anaging and leading w
as, and is, need

ed. B
ut Pava 

did not directly ad
d

ress this. In a later chapter, w
e discuss how

 STS first 
p

rincip
les p

rovid
e us w

ith a new
 p

aradig
m

 for d
esig

ning, org
anizing, 

and leading and how
 this p

aradig
m

 b
ecom

es the found
ation for netw

ork 
d

esig
n and org

anization.



70
71

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

Pava, 
C

. 
1985. 

“M
anaging 

N
ew

 
Inform

ation 
Technolog

y: 
D

esig
n 

or 
D

efault?” In R. E. W
alton and P. R. Law

rence (ed
s.). H

RM
: Trend

s and 
C

halleng
es. C

am
b

rid
g

e: H
arvard B

usiness School Press.

Pava, C
. 1986. “Red

esig
ning Socio

-technical System
s D

esig
n: C

oncepts 
and M

ethod
s for the 1990s.” The Journal of A

p
p

lied B
ehavioral 

Science 22 (3): 201–21.

Pow
er, J. 1973. “The Reticulist Function in G

overnm
ent: M

anip
ulating 

N
etw

orks of C
om

m
unication and Influence.” Pub

lic A
d

m
inistration 

(A
ustralia) 32 (1): 21–27.

Purser, R. E. 1990. The Im
pact of Variances and D

elays on N
onroutine 

D
ecisions 

and 
K

now
led

g
e 

U
tilization 

in 
a 

Prod
uct 

D
evelop

m
ent 

O
rganization. PhD

 Thesis. C
leveland, O

hio: C
ase W

estern Reserve 
U

niversity.

Purser, R. E., and W
. A

. Pasm
ore. 1982. “O

rg
anizing for Learning.” In W

. 
A

. Pasm
ore and R. W

. W
ood

m
an (ed

s.). Research in O
rganization 

C
hang

e and D
evelop

m
ent (Vol. 6). G

reenw
ich, C

onn.: JA
I Press.

Purser, R. E., W
. A

. Pasm
ore, and R. V. Tenkasi. 1992. “The Influence of 

D
elib

erations on Learning in N
ew

 Prod
uct D

evelop
m

ent Team
s.” 

Journal of Eng
ineering and Technolog

y M
anag

em
ent 9: 1–28.

Q
ureshi, S. V. H

lupic, G
. J. d

e Vreed
e, R. O

. B
rig

g
s, and J. N

unam
aker. 

2002. “M
anaging K

now
led

g
e in a C

ollab
orative C

ontext: E
xp

eriences 
and Future D

irections.” In V. H
lupic (ed.), K

now
led

g
e and B

usiness 
Process M

anag
em

ent. H
ershey, PA

: Id
ea G

roup Pub
lishing.

Reinhard
t, W

., B
. Schm

id
t, P. Sloep, and H

. D
rachsler. July/Septem

b
er 2011. 

“K
now

led
g

e W
orker Roles and A

ctions—
Results of Tw

o Em
pirical 

Studies.” K
now

led
g

e and Process M
anag

em
ent 18 (3): 150

–74.

H
ab

erm
as, J. 1990. M

oral C
onsciousness and C

om
m

unicative A
ction: 

Stud
ies in C

ontem
p

orary G
erm

an Social Thoug
ht. B

oston: M
IT Press.

Keen, P. G
., and M

. S. Scott-M
orton. 1978. D

ecision Sup
p

ort System
s: A

n 
O

rganizational Persp
ective. Reading, M

ass.: A
d

dison-W
esley.

M
um

ford, E. 1995. Effective System
s D

esig
n and Req

uirem
ents A

nalysis: 
The ETH

IC
S A

p
p

roach. Lond
on: M

acm
illan.

N
unam

aker, J. F., Jr., N
. C

. Rom
ano, and R. O

. B
rig

g
s. 2001. A

 Fram
ew

ork 
for C

ollab
oration and K

now
led

g
e M

anag
em

ent in the Proceed
ing

s 
of the Thirty-Fourth H

aw
aiian International C

onference on System
 

Sciences (H
IC

SS).

N
unam

aker, J. F., N
. C

. Rom
ano, and R. O

. B
riggs. 2002. “Increasing 

Intellectual B
andw

idth: G
enerating Value from

 Intellectual C
apital w

ith 
Inform

ation Technology.” G
roup D

ecision and N
egotiation 11 (2): 69–86.

Painter, B
. 2015. Personal com

m
unication.

Pasm
ore, W

. A
., and K

. G
urley. 1991. “Socio

-technical System
s in R&

D
: 

Theory and Practice,” in R. K
ilm

an (ed.) M
aking O

rganizations M
ore 

Prod
uctive. San Francisco: Jossey-B

ass.

Pasm
ore, W

. A
. 1994. C

reating Strateg
ic C

hang
e: D

esig
ning the Flexib

le, 
H

ig
h-Perform

ing O
rganization. H

ob
oken, N

J: John W
iley and Sons.

Pava, C
. 1983a. “D

esig
ning M

anag
erial and Professional W

ork for H
ig

h 
Perform

ance: 
A

 
Socio

-technical 
A

p
p

roach.” 
N

ational 
Prod

uctivity 
Review

 2: 126–35.

Pava, C
. 1983b. M

anag
ing N

ew
 O

ffice Technolog
y: A

n O
rganizational 

Strateg
y. N

ew
 York: Free Press.



72
73

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort

F
ive

H
um

an Talent M
obilization: Im

proving B
oth 

Q
uality of W

orking Life and P
roductivity by 

O
rganizational D

esign in the Low
lands

P
ie

r
r

e v
a

n a
M

e
lsv

o
o

r
t

IN
T

R
O

D
U

C
T

IO
N

I
n the N

etherland
s and B

elgium
, STS-D

 d
evelop

ed into an overall org
a-

nizational d
esig

n theory. W
e w

ill call this “STS-D
 in the Low

land
s” 

(STSL). This chapter gives an overview
 of the d

evelop
m

ent of STS theory 
in the N

etherland
s and B

elgium
. W

e focus on d
esig

n, w
hich is, of course, 

a lim
ited p

art of the p
articip

ative chang
e p

rocess as a w
hole. O

ther 
recent d

evelop
m

ents in the Low
land

s are w
orkp

lace innovation and Lean 
Thinking. The im

p
ortance of w

orkp
lace innovation, b

ased on the STS-D
 

insig
hts, for Europ

e is em
p

hasized in chapter 11 by Pot and d
’H

ond. In 
som

e p
ractices, w

e see a m
erg

er of STSL and Lean, w
hich van H

ooteg
em

 
discusses in chapter 18 and C

hristis discusses in chapter 17.
U

lb
o 

D
e 

Sitterd
evelop

ed 
the 

socio
-technical 

system
s 

theory 
of 

the Low
land

s (STSL) (D
e Sitter1994; D

e Sitteret al. 1997; K
uip

ers, van 
A

m
elsvoort, and K

ram
er 2010) in resp

onse to the lim
itations of the job

-
d

esig
n ap

p
roach. The focus is the d

esig
n of the division of w

ork in the core 
w

ork and control p
rocesses to create flexib

le, innovative org
anizations 

that m
obilize hum

an talent. B
usiness d

em
and

s are the starting p
oint of 

the d
esig

n p
rocess. STSL p

rovid
es a p

ractical and integ
ral fram

ew
ork for 

d
esig

ning org
anizations that focus sim

ultaneously on im
p

roving involve-
m

ent (q
uality of w

orking life), as w
ell as the q

uality of the org
anization: 
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. D
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M
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this context, the fear that p
articip

ation w
ould d

rift into “w
orker 

self-m
anag

em
ent” and lead to unm

anag
eab

le chaos also p
layed 

a p
art. D

uring the 1960s and ’70s, the b
usiness clim

ate did not 
favor org

anizational m
od

ernization. The strategic focus w
as lim

-
ited to efficiency and m

ass p
rod

uction. D
em

ocratic em
ancip

ation 
w

ithin org
anizations w

as not w
ell d

evelop
ed, and a g

reat d
eal 

of energ
y w

as d
evoted to the d

evelop
m

ent of form
al and indi-

rect em
p

loyee p
articip

ation, g
round

ed by legislation. The id
ea 

that w
orkers could b

e a valuab
le resource rather than extensions 

of m
achines or com

p
uters w

as not w
id

esp
read. M

anag
em

ent 
involvem

ent in the exp
erim

ents w
as lim

ited. From
 the w

orkers’ 
p

oint of view
, too, job and org

anizational d
esig

n w
ere low

 on the 
strategic ag

end
a (D

e Sitter1981).
• 

M
anag

em
ent attention w

as focused on achieving short-term
 eco

-
nom

ic b
enefits. D

uring the 1960s and ’70s, the m
arket p

osition of 
m

any org
anizations could b

e characterized as em
p

hasizing effi-
ciency req

uirem
ents in w

hich m
ass p

rod
uction w

as key (B
olw

ijn 
and K

um
p

e 1989). In this context, classic form
s of org

anization 
are ad

eq
uately effective, and there w

as little reason to m
ake 

chang
es. Looking at b

oth the sales and the lab
or m

arkets, the 
strategic need for org

anizational m
od

ernization in this p
eriod w

as 
therefore m

inim
al.

This analysis of the lim
ited sustainability of early STSL exp

erim
ents 

and the lessons learned also g
ave the im

p
ulse to d

evelop a m
ore fund

a-
m

ental theory, STS-D
.

ST
SL’S T

H
EO

R
ET

IC
A

L FO
U

N
D

AT
IO

N
S

The found
er of STSL, U

lb
o d

e Sitter, w
as not satisfied w

ith the original 
STS theory and tools, so he rethoug

ht and reform
ulated the theory b

ased 
on cyb

ernetics, esp
ecially A

shby’s law
 of req

uisite variety: “O
nly variety 

can ab
sorb variety” (A

shby 1969).

increasing p
rod

uctivity, flexibility, and the innovative cap
acity of the 

org
anization, q

uality of w
orking relations: p

articip
ation, m

utual resp
ect, 

op
enness, trust, and fairness and also p

artnership b
etw

een the m
anag

e-
m

ent and the w
orking council and social resp

onsibility (A
chterb

erg
h and 

Vriens 2009).

T
H

E LA
C

K
 O

F SU
STA

IN
A

B
ILIT

Y
 IN

 EA
R

LY
 SO

C
IO

-
T

EC
H

N
IC

A
L EX

P
ER

IM
EN

T
S

In spite of the p
ositive results of these early STSL exp

erim
ents, success 

in the revitalization of org
anizations and dissem

ination of the p
hilosop

hy 
w

as lim
ited. Eventually, hid

d
en, conservative forces p

revailed over those 
arg

uing for successful chang
e. Som

e of the m
ain reasons for this—

still 
im

p
ortant to keep in m

ind
—

includ
e the follow

ing:

• 
The exp

erim
ents usually took p

lace in a confined setting or in 
an isolated p

art of the org
anization, ap

p
roached at d

ep
artm

ental 
level. They w

ere tolerated by m
anag

em
ent, b

ut rarely w
ith active 

sup
p

ort and direction. The exp
erim

ents cam
e und

er p
ressure 

from
 op

p
osing forces in the rest of the org

anization, w
hich w

ere 
not involved b

ut w
ere affected (D

avis 1975).
• 

The conseq
uences for the org

anization as a w
hole of increasing 

job control in the op
erational p

rocess w
ere not correctly fore-

seen. M
anag

ers in p
articular felt threatened by a b

ottom
-up 

chang
e strateg

y for org
anizational d

evelop
m

ent. This translated 
into resistance (K

uip
ers and van A

m
elsvoort 1990).

• 
A

lthoug
h from

 the start, im
p

rovem
ent in b

oth the q
uality of 

w
orking life and p

rod
uctivity w

as key, discussion centered on 
the hum

anization of w
ork. A

n endless, id
eologically influenced 

discussion rapidly em
erg

ed in w
hich m

anag
ers saw

 the id
ea of 

hum
anization as an “op

en-sand
als-and

-w
oolly-socks” p

hilosop
hy, 

in p
articular b

ecause it w
as not p

ossib
le to estab

lish p
recisely in 

ad
vance w

hat the results of this kind of chang
e w

ould b
e. W

ithin 
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D
IV
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N

 O
F W

O
R

K
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ST
EA

D
 O

F SEPA
R

AT
ED

 SO
C

IA
L A

N
D

 
T

EC
H

N
IC

A
L SY

ST
EM

S
O

riginally, a distinction w
as m

ade in STS-D
 betw

een social and technical 
system

s. A
ccording to the principle of joint optim

ization, equal attention 
m

ust be paid to both system
s. D

e Sitterpoints out that the definition of 
the social and technical system

 w
as not clear (D

e Sitteret al. 1997). The 
starting point of STSL is the fact that a separation betw

een technical and 
social subsystem

s creates a false distinction. B
oth a system

 w
ith people 

but w
ithout technological instrum

entation and a technical system
 w

ith-
out people are em

pty system
s. H

um
an and technological factors can 

indeed be distinguished from
 each other, but they cannot be separated! A

 
dynam

ic system
s-theoretical perspective of w

ork and organization is cen-
tral to STSL. A

s a result of the division of core w
ork processes into tasks and 

roles, the organization can be seen as an interacting netw
ork w

ith exter-
nal and internal com

ponents. Structure in STSL is defined as the form
al 

and inform
al division of core w

ork processes and (strategic, tactical, and 
operational) control activities into tasks and roles allocated to equipm

ent, 
people, team

s, departm
ents, business units, support staff, etc. This cre-

ates an interacting netw
ork that can be seen as the basis of technological 

and hum
an factors. These interaction netw

orks, w
hich can be thought of 

as Siam
ese tw

ins, is m
ade betw

een (a) the structure of executing activities 
(production structure of the value-based processes—

PS) and (b) the struc-
ture of controlling activities (control structure—

C
S) (D

e Sitteret al. 1997).

CO
M

P
LEX

IT
Y

 O
F T

H
E IN

T
ER

A
C

T
IN

G
 N

ET
W

O
R

K
The org

anization can b
e seen as an interacting netw

ork of job
s w

ith tech-
nological instrum

entation, w
ith job

s as nod
es interacting w

ith other inter-
d

ep
end

ent nod
es (see fig 5.1). The nod

es are b
oth internal and external 

interaction p
artners in b

oth b
usiness and q

uality-of-w
ork-life b

alance. 
The org

anization can b
e und

erstood as a social netw
ork. A

t the nod
es, 

inp
ut is transform

ed into outp
ut or outcom

e. Interaction b
etw

een nod
es 

is necessary for the exchang
e of inform

ation or m
aterials to create know

l-
ed

g
e, give ord

ers, p
lan, coordinate, or d

elib
erate. For p

rod
uctivity and 

D
ESIG

N
 A

S A
 ST

R
AT

EG
IC

 ISSU
E IN

ST
EA

D
 O

F O
P

EN
 SY

ST
EM

S
A

ccording to the op
en-system

 p
rincip

le, the d
esig

n of org
anizations is 

strategic, form
ing a rich p

oint of view
, including all stakehold

er p
ersp

ec-
tives. A

chterb
erg

h and Vriend
s see focus only on the sharehold

ers’ value 
as a p

oor p
ersp

ective (2009). D
iag

nosing, d
esig

ning, and changing org
a-

nizations takes p
lace in relation to environm

ental conditions and strategic 
b

usiness choices. These choices im
p

ose req
uirem

ents on the org
aniza-

tion, the “b
urning p

latform
,” as w

ell as dictating the d
esired direction 

(see also A
dler and D

ocherty 1998). B
ureaucratic p

rincip
les are neither 

false nor g
ood; rather, d

ep
ending on strategic choices, they sup

p
ort and 

create constructive or d
estructive org

anizational conditions for realizing 
the org

anization’s strategic g
oals. In rep

etitive core w
ork p

rocesses w
ith a 

lim
ited focus on job efficiency, these classic p

rincip
les of m

ass p
rod

uction 
are still useful for p

rod
uctivity, b

ut less so for healthy and hum
ane w

ork 
environm

ents. If the need arises for flexibility, innovation and a healthy 
w

ork environm
ent, traditional org

anizational d
esig

n is d
estructive in real-

izing strategic g
oals. D

ram
atically d

em
og

rap
hic d

evelop
m

ents in Europ
e 

forecast a g
row

ing num
b

er of old
er p

eop
le and future shortag

es in the 
lab

or m
arket. A

ttention also has to b
e p

aid to healthy aging and long
er 

w
orking lives in creating effective strategies.
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• 
To a larg

e extent, the risk of interference is influenced by the com
-

p
lexity of the interaction netw

ork and esp
ecially the p

rod
uction 

structure.
• 

In com
plex interaction netw

orks, the contribution of individual parts 
to the purpose is sm

aller than the purpose of the w
hole system

. A
s 

a result, it is difficult to create purposeful or m
eaningful w

ork.
• 

In a com
plex interaction netw

ork, the possibilities for local control 
at the nodes are lim

ited, and the need for central control increases.

Fig
ure 5.1 The Interaction N

etw
ork w

ith N
od

es

JO
B

 CO
N

T
R

O
L C

A
PA

B
ILIT

IES (A
U

TO
N

O
M

Y
)

A
ccording to A

shby’s law
 of requisite variety, control capability at an inter-

section is necessary to resolve interference there and to prevent or reduce 
quality problem

s, delivery-tim
e deviations, productivity losses, and so 

forth. D
ecentralized control also influences the interference sensibility. If 

to resp
ond to custom

er d
em

and
s, the various interactions need to b

e 
estab

lished at the rig
ht m

om
ent, b

etw
een the rig

ht job
s, and at the rig

ht 
p

lace. A
 b

alance b
etw

een d
em

and and lim
ited transform

ation cap
abili-

ties is necessary. In stab
le interaction netw

orks, d
em

and and cap
abilities 

are in b
alance, and all losses can b

e d
ecreased. If the b

usiness d
em

and is 
unchanging or p

redictab
le, all losses can b

e d
etected and solved to cre-

ate an efficient system
 by p

reestab
lished rules and stand

ard
s. In real life, 

this typ
e of accurately b

alanced, stab
le netw

ork is a utopia b
ecause net-

w
orks and b

usiness d
em

and
s are d

ynam
ic. N

ow
ad

ays, it is rare for cus-
tom

er d
em

and to b
e unchanging and p

redictab
le. A

 nod
e has to cop

e 
w

ith the follow
ing factors:

• 
E

xternal variety: Inp
ut variety; lack of inform

ation; com
m

unica-
tion errors; custom

er d
em

and
 chang

ing
 b

oth in q
uantity and 

typ
e; incom

p
lete inp

ut; conflicting, am
b

ig
uous, or com

p
eting 

d
em

and
s

• 
Internal variety: H

um
an errors, technical disturb

ance, invalid and 
inflexib

le cap
abilities, shortag

e of resources

The unp
lanned nature of the different interactions interfere w

ith sta-
b

le and stationary netw
orks. O

f course, attem
pts to m

inim
ize interference 

can b
e m

ad
e throug

h continuous im
p

rovem
ent, b

ut it w
ill not rem

ove the 
cause of the interference in the d

esig
n of the interaction netw

ork (PS). 
Therefore, it is necessary to create a rob

ust org
anization by red

ucing the 
cause of the interference (PS) and increasing local control cap

abilities 
that can d

eal w
ith unp

redictab
le inferences (C

S) throug
h a d

ecentralized 
org

anization. If a nod
e lacks control, there is hig

her p
ossibility that an 

interference w
ill neg

atively affect the d
esired outp

ut in tim
e, cost, q

uality, 
safety, stress, w

ork-life b
alance, and loss of m

otivation. Internal and exter-
nal job control is necessary to red

uce the neg
ative effect of the inference. 

If not, the interruption w
ill b

e transferred or escalated, w
ith increased risk 

of am
p

lifying neg
ative effects: the “b

ullw
hip effect.” C

om
p

lexity in PS is 
im

p
ortant in STSL for various reasons:
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Q
U

A
LIT

Y
 O

F O
R

G
A

N
IZAT

IO
N

The q
uality of the o

rg
anizatio

n co
ncerns the ab

ility to
 co

p
e w

ith strict 
external d

em
and

s, custo
m

ers’ d
em

and
s fo

r variety (p
ro

d
uct m

ix), and 
uncertainty ab

o
ut b

oth sho
rt- and

 lo
ng

-term
 p

lanning
. In ad

d
itio

n, the 
cap

acity to m
eet b

usiness d
em

and
s, includ

es req
uirem

ents in relatio
n 

to efficiency, q
uality, flexib

ility and
 innovatio

n. The d
eg

ree of d
ivisio

n 
of w

o
rk (structure) and

 fo
rm

alizatio
n and

 stand
ard

izatio
n (system

s) in 
the interactio

n netw
o

rk w
ill b

e co
nserved

 in the culture (hab
its and 

values) and
 in p

eo
p

le’s b
ehavio

r. The o
rg

anizatio
n’s culture influ-

ences structure and
 system

s d
esig

n, creating
 a reg

im
e of so

cial and 
technical asp

ect system
s. The d

ivisio
n of w

o
rk has co

nseq
uences fo

r 
info

rm
atio

n-p
ro

cessing
 cap

acity (G
alb

raith 1977) and
 o

rg
anizatio

nal 
b

ehavio
r. In the functio

nally d
ivid

ed
 o

rg
anizatio

n, d
ep

artm
ents and 

team
s b

eco
m

e silo
s w

ith a fo
cus o

n frag
m

ented
 g

o
als and

 interests. A
 

healthy o
rg

anizatio
nal reg

im
e d

ep
end

s o
n the o

rg
anizatio

n’s d
em

and
s. 

In a situatio
n of low

 b
usiness d

em
and

s (low
 variatio

n and
 hig

h p
red

ict-
ab

ility) w
ith rep

etitive p
ro

cesses, d
ivisio

n of lab
o

r can help
 w

ith effi-
ciency; a b

ureaucratic reg
im

e can b
e healthy. O

n the other hand
, if 

b
usiness d

em
and

s are hig
h, a b

ureaucratic reg
im

e is unhealthy.
In p

ractice, unhealthy org
anizations are facing p

rob
lem

s. H
ere are 

som
e exam

p
les (K

uip
ers and van A

m
elsvoort 1990, D

e Sitter1994) (see 
also chapter 18):

• 
U

nreliable and long lead tim
es due to p

oorly harm
onized processes

• 
Slow

 resp
onse tim

e
• 

D
ifficulty in q

uality assurance d
ue to insufficiently m

anag
ed p

ro
-

cesses and p
oor com

m
unication

• 
B

ad cost control b
ecause actual costs cannot b

e m
onitored and 

(too) m
uch interference occurs

• 
Slow

 and b
lind d

ecision-m
aking

• 
E

xp
ensive coordination and control m

echanism
s

• 
Lack of innovative cap

acity d
ue to p

oor com
m

unication am
ong 

the b
usiness functions and a lack of initiative

interference cannot be handled at the source, it can have a negative effect 
on other nodes. Lack of control is an am

plifier for m
inor interferences and 

can have m
ajor consequences. O

perational control capability is the com
bi-

nation of internal job autonom
y—

form
al decision-m

aking authority, tech-
nological variation possibilities, flexible access to m

eans—
and external 

control—
coordination, 

team
 

m
em

bers’ 
support, 

recognition, 
feedback, 

and influence. Strategic control is necessary to reduce frequent interference 
through organizational design. In dynam

ic situations, control also includes 
learning.Fig

ure 5.2 The Relation b
etw

een PS D
esig

n and C
S D

esig
n

The structure of the division of w
ork d

eterm
ines the com

p
lexity of the 

interaction netw
ork and not only the risk of interference b

ut also throug
h 

interference control sensibility (fig. 5.2).

SIM
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R
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N

D
 Q

U
A

LIT
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 O
F W

O
R

K
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G
 

R
ELAT

IO
N

S
O

rg
anization d

esig
n is a d

eterm
ining factor in relation to strategic choices 

in achieving results in the q
uality of the org

anization, w
orking life and 

w
orking relations.
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satisfied; if the w
ork d

oes not, they are dissatisfied. This reasoning con-
curs w

ith content theories of w
ork m

otivation originating in ind
ustrial 

p
sycholog

y (w
ith m

ajor found
ers including M

aslow
 [1954], M

cG
reg

or 
[1960], H

ertzb
erg [1966], and M

cC
lelland [1961)]. The q

uality of w
orking 

life and m
otivation are ap

p
roached from

 an individ
ual p

sychological or 
sociop

sychological p
ersp

ective. In this view
, q

uality of w
ork is subjective. 

(Im
p

licitly) w
id

esp
read, it is often intuitively d

eterm
ined and m

ore m
yth 

than insig
ht.

O
bviously, this p

ersp
ective is im

p
ortant. H

ow
ever w

e are m
issing 

som
ething essential if w

e are not ab
le to ap

p
roach these q

uestions also 
from

 a structural p
ersp

ective. A
ccording to the “fit ap

p
roach,” satis-

faction is the p
rincip

al q
uality of a w

ork indicator. H
ow

ever, invariab
ly, 

according to D
e Sitter(1994), the result of research into w

ork satisfaction 
is that m

ost p
eop

le (70
–80 p

ercent) are satisfied, reg
ardless of the org

a-
nization, the nature of the job, or w

orking conditions. M
oreover, virtu-

ally no relationship exists b
etw

een w
ork satisfaction in org

anizations and 
indicators such as ab

sence throug
h illness, turnover, stress, or p

erfor-
m

ance. Rather, satisfaction is an indication of the ad
justm

ent that p
eo

-
p

le m
ake, and it says little ab

out w
hether hum

an talents are b
eing used 

fully or w
hether p

eop
le are b

eing challeng
ed to d

evelop them
 further 

(D
avis, 1975). In contrast to w

ork satisfaction, STSL p
refers to use internal 

and external job
-control autonom

y as a central indicator of the q
uality of 

w
orking life. D

e Sitter(1994) show
s that control cap

acity lead
s to involve-

m
ent and m

otivation, w
hich translates into p

ositive effects on indicators 
such as ab

senteeism
, turnover, and stress. The lack of (form

al and infor-
m

al) job control lead
s to w

orkaround
s, hid

d
en cost, increased need for 

m
anag

em
ent, late resp

onse tim
e, loss of eng

ag
em

ent, and so on. This 
id

ea is sup
p

orted by K
arasek’s Job D

em
and

-C
ontrol m

od
el (K

arasek, 
1979; K

arasek and Theorell, 1990) (see also chapter 19). In it, a link is 
d

em
onstrated b

etw
een hig

h and low
 job d

em
and and hig

h and low
 job 

control, striking a b
alance b

etw
een the p

otential control over the task 
and the cond

uct d
uring the w

orking d
ay. Sp

ecifically, evid
ence has b

een 
found that hig

h job d
em

and and low
 job control—

exhausting w
ork—

are 

In g
eneral, the traditional, b

ureaucratic resp
onse to these p

rob
lem

s 
is to tig

hten control and im
p

lem
ent m

ore string
ent rules and p

roce-
d

ures. These m
easures are counterp

rod
uctive b

ecause the source of the 
d

ysfunctions is sim
p

ly ag
g

ravated. This, then, is the vicious circle of the 
division of lab

or (D
e Sitter1981). The org

anization b
ecom

es entangled 
in the stranglehold of b

ureaucracy. N
aturally, STSL is not a p

anacea for 
all of these p

rob
lem

s. H
ow

ever, tackling unnecessary com
p

lexity at least 
b

egins to ad
d

ress the source of the failures d
escrib

ed ab
ove. In a rob

ust 
org

anization, continuous im
p

rovem
ent or learning is m

ore effective.
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R
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The structure of the division of lab
or can b

e related to sim
ultaneously 

im
p

roving p
rod

uctivity and the q
uality of w

orking life. C
ontrol cap

abil-
ity is, after all, also an im

p
ortant p

redictor for involvem
ent. In STSL, the 

q
uality of w

orking life is d
efined in term

s of objective and d
ynam

ic struc-
tural characteristics. The theory forecasts involvem

ent and the d
evelop

-
m

ent of intrinsic m
otives in org

anizations w
ith sufficient control cap

acity. 
C

onversely, the theory also forecasts a unilateral orientation tow
ard 

extrinsic incentives such as m
oney or p

rom
otion, w

here op
p

ortunities for 
the d

evelop
m

ent of involvem
ent and intrinsic m

otivation in the w
ork itself 

are lacking. In a b
ureaucratic structure w

ith little control in the w
orkp

lace, 
there is therefore hardly any op

p
ortunity for involvem

ent and intrinsic 
m

otivation (H
irschhorn, 1988), and a unilateral orientation tow

ard exter-
nal incentives em

erg
es. The q

uality of w
ork is d

eterm
ined by the extent 

to w
hich the structure creates op

p
ortunities and conditions for involve-

m
ent, m

otivation, and d
evelop

m
ent.

D
e Sitter’s id

eas ab
out the q

uality of w
ork op

p
ose w

hat w
e refer to 

here as the “fit theory” of m
otivation (D

e Sitter1994). B
ehind the static 

id
eas, w

hich STSL rejects, lies the assum
ption that p

eop
le b

ring fixed 
m

otives and need
s to the w

orkp
lace.

There has to b
e a “fit” b

etw
een w

hat em
p

loyees w
ant and w

hat 
the org

anization has to offer. If their w
ork fulfills their m

otives, they are 
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Fig
ure 5.3 The Relation b

etw
een D

esig
n and W

orking Relations

The traditional relationship b
etw

een thinkers and d
oers is typified by 

the m
aster and servant analog

y. There are four im
p

ortant d
ysfunctions, 

b
riefly discussed b

elow
, d

ue to inad
eq

uate division of lab
or in the field of 

w
orking relations (van A

m
elsvoort 2000).

T
H

E EM
ER

G
EN

C
E O

F D
IFFER

EN
T

 W
O

R
LD

S
In the traditional org

anization, only central m
anag

em
ent has an overview

 
of and insig

ht into the com
p

lete p
rocess and into the org

anization as 
a w

hole. D
ifferent w

orld
s em

erg
e—

for exam
p

le, that of the executing 
em

p
loyees versus that of the m

anag
em

ent g
roup and sup

p
ort em

p
loy-

ees. D
ifferences in the nature of the w

ork, w
hich can b

e typified on the 
one hand as p

hysical lab
or (d

oers) and on the other hand know
led

g
e 

w
ork (thinkers), result in m

utual ties b
etw

een p
eop

le d
oing sim

ilar typ
es 

of w
ork. The p

rivileg
es allocated exclusively to a p

articular p
arty p

rom
ote 

the division b
etw

een p
arties. A

n “us and them
” situation arises, w

hich 

im
p

ortant p
redictors of p

sychological stress and illness. A
lso, w

e found 
evid

ence that the com
bination of hig

h job d
em

and and hig
h job control 

in the form
 of active w

ork is a p
redictor of an innovative org

anization.
The K

arasek m
od

el w
as the start of a now

-flourishing line of research 
into p

ositive org
anizational p

sycholog
y (see, for a state-of-the-art discus-

sion, B
akker and D

em
erouti 2007). The Job D

em
and

-C
ontrol m

od
el has 

d
evelop

ed into the Job D
em

and
-Resources m

od
el. Job d

em
and can b

e 
seen in term

s of stressors such as w
ork overload, unp

redictab
le d

em
and

s, 
tim

e p
ressure, role am

big
uity, interference, and em

otional and p
hysical 

d
em

and
s. Job control has exp

and
ed into job resources such as auton-

om
y, craftm

anship, sup
p

ort from
 colleag

ues, constructive p
erform

ance 
feed

b
ack, variation p

ossibilities, lead
ers’ ap

p
reciation and sup

p
ort, accu-

rate inform
ation, and com

m
unication. This d

ynam
ic m

od
el incorp

orates 
sp

ecific stressors and resources for different occup
ations. Various inter-

national studies have d
em

onstrated the im
p

ortance of the b
road concept 

of control on em
p

loyee com
m

itm
ent.
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The q

uality of w
orking relations is d

efined as the w
ay p

eop
le w

ork tog
ether 

in term
s of m

utual resp
ect, op

enness, trust, and fairness and also the w
ay 

in w
hich p

artnership is b
uilt am

ong m
anag

em
ent, w

orks councils, and 
unions. O

rg
anization d

esig
n also influences the w

ay in w
hich various p

ar-
ties w

ork tog
ether. The traditional division b

etw
een thinking and d

oing is 
also exp

ressed in the relationship
s b

etw
een g

roup
s and d

ep
artm

ents in 
the org

anization.
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concentration at the m
anag

em
ent level, the social sep

aration b
etw

een 
them

, and the lack of em
p

loyee involvem
ent. This is exp

ressed in the 
rep

resentative structure of indirect em
p

loyee p
articip

ation (see chapter 
9). H

istorically d
eterm

ined distrust b
etw

een these p
arties em

p
hasizes the 

tensions b
etw

een m
anag

em
ent and em

p
loyees, w

ith m
anag

em
ent b

eing 
seen as an extension of the sharehold

ers.

D
ESIG

N
IN

G
 ST

R
AT

EG
Y

 A
N

D
 SEQ

U
EN

C
E

In STSL, the follow
ing d

esig
n p

rincip
les have b

een d
evelop

ed:

1. 
Reduce com

plexity in the division of labor in the core w
ork 

processes by focusing on custom
er-order fam

ilies. This kills 
tw

o bird
s w

ith one stone. O
n one hand, the com

p
lexity of the 

relationship netw
ork d

eclines d
rastically. The p

ressure for harm
o

-
nization (stand

ardization) is g
reatly red

uced, and the risk of inter-
ference d

eclines. O
n the other hand, the p

rofessional sp
ace for 

self-control and self-org
anization in the w

orkp
laces can b

e d
rasti-

cally increased (see p
oint 2.)

2. 
Increase the local (job) control capability by decentraliza-
tion. D

esig
ning

 org
anizations is aim

ed
 at increasing

 p
rod

uc-
tivity, flexib

ility, and
 innovation on one hand, and

 on the other, 
im

p
roving

 cond
itions for involvem

ent and
 m

axim
izing

 op
p

or-
tunities 

for 
involvem

ent 
and

 
intrinsic 

m
otivation, 

as 
w

ell 
as 

op
p

ortunities for the d
evelop

m
ent of com

p
etencies and

 social 
b

ond
ing. M

axim
um

 control in the w
orkp

lace can cover the entire 
w

ork p
rocess, includ

ing
 all p

rep
aratory and

 sup
p

ort activities. It 
can includ

e not only d
ay-to

-d
ay op

erational p
rob

lem
s b

ut also 
achievem

ent of tactical im
p

rovem
ents in the w

ork p
rocess or in 

the p
rod

uct itself, and
 even accom

p
lishing

 strateg
ic chang

es. A
t 

the team
 level, far-reaching

 p
ossib

ilities exist for b
uild

ing
 control 

cap
acity into the d

esig
n. This also d

eterm
ines the op

p
ortunities 

for involvem
ent and

 intrinsic m
otivation in a m

eaning
ful w

ork 
p

rocess.

form
s the b

asis for difficult coop
eration and lead

s to distrust am
ong the 

p
arties (see fig. 5.3).

D
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A
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Focusing on b
ringing em

p
loyees tog

ether into a single g
roup or d

ep
art-

m
ent w

ith a com
m

on g
oal encourag

es social id
entification and b

ond
s 

w
ith im

m
ediate colleag

ues in the sam
e d

ep
artm

ent or g
roup. The closer 

the b
ond

s w
ith the im

m
ediate environm

ent, the w
eaker the overall b

ond
s. 

D
ue to the ab

sence of direct contacts w
ith other p

arties, internal b
ond

s 
can b

ecom
e so strong that isolation from

 the rem
aind

er of the org
aniza-

tion occurs. C
oop

eration b
etw

een the d
ep

artm
ents b

ecom
es confused. 

C
onsciously or unconsciously d

efense strategies em
erg

e focused on 
m

aintaining or streng
thening individ

ual interests in org
anizations und

er 
external p

ressure. This can lead to fing
er p

ointing, risk-avoid
ance b

ehav-
ior and p

assing the p
rob

lem
s on to a hig

her hierarchical level.

A
N

 IN
EFFEC

T
IV

E P
O

W
ER

 C
U

LT
U

R
E

The degree of division of w
ork b

etw
een m

anagem
ent and em

ployees w
ho 

execute the tasks also determ
ines p

ow
er p

osition. This division of p
ow

er 
arises b

ecause the controllers have greater insight and overview
 and 

m
ore authority. C

om
m

only held im
ages of sup

eriors and sub
ordinates are 

linked to b
ehavioral characteristics, as if in a predeterm

inded m
echanism

. 
Sub

ordinates are exp
ected to b

e attentive, com
pliant, and loyal, w

hile 
sup

eriors are exp
ected to show

 initiative, m
anagem

ent identification, 
control, and guidance. M

anagers are exp
ected to solve problem

s. U
nder 

pressure, “tw
o bags” are necessary to bring order to day-to

-day problem
s 

(exploitation) and strategic projects (exploration). A
ccording to the theory 

of am
bidexterity in this situations, exploitation has priority. E

xploration 
and thus innovation is not effective to realize (Sm

ith and Tushm
an 2005).

T
EN

SIO
N

 IN
 IN

D
U

ST
R

IA
L R

ELAT
IO

N
S

The conseq
uences of b

ureaucracy are also visib
le in the field of ind

us-
trial relations. The need for the em

p
loyee’s voice is fed by the p

ow
er 
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ow
n “m

arket rhythm
.” The num

b
er of transfer p

oints is also d
rastically 

red
uced. Each org

anizational unit can concentrate on relevant g
roup

s of 
custom

ers, p
rod

ucts or services. This estab
lishes op

p
ortunities not only 

for increasing op
erational control, b

ut also for resp
onding p

roactively to 
custom

er req
uirem

ents. Instead of individ
ual activities, the central focus 

in an org
anizational environm

ent is the total w
ork-p

rocess flow
 for a cus-

tom
er ord

er (lines of b
usiness).

The p
referred option in this connection is hom

og
eneous ord

er flow
s. 

B
ased on these w

ork flow
s, org

anizational units can em
erg

e, w
ithin w

hich 
effective and efficient coop

erative routines can b
e d

evelop
ed. H

ow
ever, 

as a result of variation and uncertainty, ord
er flow

s are often heterog
e-

neous in the case of innovative org
anizations. A

s a result, tem
p

orary 
g

roup
s em

erg
e to d

evelop coop
erative routines rapidly, such that m

ajor 
d

em
and

s are p
laced on the skills of the changing (external and internal) 

p
artners. In such a situation, the learning curve for coop

eration w
ill have 

to b
e com

p
leted at an accelerated rate.

Fig
ure 5.4 D

esig
ning the C

ore W
ork Process

If p
ro

cess co
m

p
lexity is still to

o hig
h, the p

ro
cess is d

ivid
ed

 into 
hig

hly interd
ep

end
ent seg

m
ents. The activities w

ithin these p
ro

cess 
co

m
p

o
nents are knit tig

htly to
g

ether, and
 a reco

g
nizab

le, m
easurab

le 

3. 
Congruent infrastructure and H

R system
s: m

inim
um

 critical 
specification (Cherns, 1987). Technical instrum

entation has to 
follow

 and sup
p

ort the logic of the structural d
esig

n. The tech-
nological choice should, as far as p

ossib
le, follow

 the logic of 
the socio

-technical org
anization architecture (K

uip
ers and van 

A
m

elsvoort 1990). In other w
ord

s: structure first and then autom
a-

tion. Technical tools are fitted into the d
esig

n of the org
anization, 

such that the d
om

inance of the custom
er p

rocess is the overall 
hallm

ark. O
rg

anizational units have access to the installations, 
w

hich are em
b

ed
d

ed in the relevant p
rocess. The cap

acities of 
the technical tools m

eet the volum
e and flexibility req

uirem
ents 

that are im
p

osed w
ithin the unit. The control, p

rog
ram

m
ing, 

resetting, and m
aintenance of eq

uip
m

ent are areas the unit b
ears 

resp
onsibility for and has the reg

ulation to allow
 it to live up to 

these resp
onsibilities.

These d
esig

n strategies can b
e ap

p
lied at various levels: d

esig
n of 

the org
anization, the team

s, or the individ
ual job.

R
ED

U
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P
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R
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C
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G
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N
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To red
uce com

p
lexity, the p

rocesses linked to custom
er ord

ers are cen-
tral to org

anization d
esig

n (d
e Sitter, 1994) (see fig. 5.4). The red

uction 
of the need for control can b

e achieved not by confronting the entire 
system

 w
ith all p

ossib
le environm

ental variations b
ut instead by having 

p
art of the system

 p
rocess p

art of the variety. Processes are unraveled 
from

 custom
er g

roup
s, m

arket areas, or technological differences—
p

rod
uct-m

arket-technolog
y com

binations—
and a shift occurs from

 a 
functional org

anization to a p
rocess-oriented org

anization (p
aralleliza-

tion). A
ccording to the theory of g

roup technolog
y (B

urbid
g

e 1985), dif-
ferent com

m
unities and team

s can focus on sp
ecific custom

er “fam
ily 

g
roup

s,” w
hile m

aintaining variety in custom
er d

em
and. The various p

ro
-

cesses can no long
er interfere w

ith one another and can p
rog

ress at their 
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Fig
ure 5.5 The D

esig
n Seq

uence Rules

M
IN

IM
A
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R
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A
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So far in this paper, em

phasis has been placed on control capacity as the 
condition for productivity, flexibility, innovation, involvem

ent, and m
otiva-

tion. C
ontrol capacity is necessary but not sufficient. In addition to the 

structure, (com
puterized) system

s also have to be organized so that they 
too offer sufficient scope to enable structurally in-built control capacity 
to be used in practice. In fact, this applies not only to H

R system
s but to 

all (com
puterized) system

s in organizations (see chapter 15), such as those 
handling protocols, production system

s, planning system
s, quality system

s, 
and budgeting system

s. M
any of these system

s are based on the principle 
of m

axim
um

 specification. This m
eans that they can be a straitjacket w

hen 
it com

es to action. C
ontrol capacity can be neutralized once m

ore. From
 

co
ntrib

utio
n is m

ad
e to the finished

 p
ro

d
uct, service, or custo

m
er. The 

interrelatio
ns b

etw
een the vario

us p
ro

cess seg
m

ents are relatively 
m

inor. Pro
d

uct functio
n is achieved

 as a w
hole task, and

 these seg
-

m
ents can b

e seen as co
m

p
o

nents of the p
ro

cess. O
nly those activities 

that, b
ecause of eco

no
m

ic, technolo
g

ical, or strateg
ic co

nsid
eratio

ns, 
m

ust b
e executed

 o
n a larg

e scale, are co
ncentrated

. For exam
p

le, 
o

p
p

ortunities for p
arallelizatio

n are lim
ited

 w
ithin the p

ro
cess ind

us-
try, in w

hich installatio
ns fro

m
 a technolo

g
ical/eco

no
m

ic view
p

oint are 
often d

ifficult to sp
lit. Seg

m
ent b

o
und

aries w
ithin the p

ro
cess m

ust b
e 

so
ug

ht so that p
ro

cess co
m

p
o

nents can b
e view

ed
 as the task d

o
m

ain 
for the org

anizatio
nal b

uild
ing

 b
lo

cks. It is w
orth sp

litting
 the unit into 

sm
aller seg

m
ented

 or p
arallel team

s if the staff scale of the p
arallel 

w
ork units b

eco
m

es to
o larg

e for a close so
cial g

ro
up

 (a m
axim

um
 of 

tw
enty p

eo
p

le).
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The units of the org
anization em

erg
e in the PS and b

ecom
e com

p
lete 

b
uilding b

locks as com
p

onents of the org
anization by allocating suffi-

cient control cap
abilities to reg

ulate the p
rocess. C

ontrol cap
acity, how

-
ever, can b

e sub
stantially increased only if the com

p
lexity of the p

rim
ary 

p
rocess is red

uced. W
ithin a p

rocess-oriented org
anization, sm

all-scale 
and ind

ep
end

ent w
ork g

roup
s and w

ork com
m

unities can b
e created. 

W
ithin these self-m

anaging team
s, op

p
ortunities arise for controlling and 

im
p

roving the p
rocess. O

p
p

ortunities also occur for creating challeng
-

ing w
ork. The concept of self-m

anaging team
s is elab

orated in STSL (van 
A

m
elsvoort and van A

m
elsvoort 2000).

Interference and variation in the p
rocess can b

e controlled w
ithin the 

w
ork units throug

h the introd
uction of feed

b
ack and feed

-forw
ard con-

trol cycles. Local reg
ulation cap

acity influences the reactive cap
acity nec-

essary to function successfully in a turb
ulent environm

ent.
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N

STS-D
 theory and p

ractices have, since the 1970s, p
layed an im

p
ortant 

role in the d
evelop

m
ent in the Low

land
s in changing the w

orkp
lace. The 

w
aves in the d

evelop
m

ent of the N
orth A

m
erica STS-D

 ap
p

roach have 
m

irrored those in the Low
land

s (see chapter 1). In the Low
land

s, w
e have 

seen a chang
e in p

ractices of STSL from
 p

rofit to social-p
rofit ind

ustries, 
such as health care and ed

ucation org
anizations.

The original theory of job d
esig

n has d
evelop

ed into a theory ab
out 

org
anization d

esig
n (see tab

le 5.1). STSL w
as the b

asis for legislation 
relating to healthy w

orking environm
ents and form

al, indirect d
em

ocratic 
p

articip
ation by w

orkers, as w
ell as in d

eveloping theory and p
ractices 

in relation to d
esig

ning org
anizations. STSL is still involved in acad

em
ic 

studies and ed
ucation in universities such as Eind

hoven, M
aastricht, 

N
ijm

eg
en, and Leuven. B

ut w
id

esp
read diffusion, or p

erhap
s m

arketing, 
of the STSL theory as a b

rand is still p
rob

lem
atic.

our perspective, the issue is to set up system
s as m

uch as possible based 
on the principle of m

inim
um

 critical specification (C
herns, 1987). A

ll H
R 

system
s (recruitm

ent, selection, developm
ent, rem

uneration, etc.) m
ust do 

justice to the person as a source of diversity. That can also have far-reach-
ing consequences for the organization of existing H

R system
s.

D
ESIG

N
 SEQ

U
EN

C
E

The p
oints of d

ep
arture outlined ab

ove have b
een sup

p
orted by d

esig
n 

seq
uence for the d

esig
n of org

anizations (fig. 5.5) (D
e Sitteret al. 1986):

1. 
The d

esig
n is b

ased on strategic choices.
2. 

If w
e assum

e that strategic p
ositioning has b

een carried out, first 
and forem

ost the transform
ation p

rocess m
ust b

e d
esig

ned. This 
takes p

lace from
 the overall picture to the d

etails (from
 the w

hole 
to the p

arts: m
acro >

 m
eso >

 m
icro).

3. 
This can be follow

ed by a redistribution of control capabilities 
through the design of the m

anagem
ent structure. The control struc-

ture is designed in reverse—
in other w

ords, from
 the parts to the 

w
hole (i.e., determ

ination is first m
ade of w

hat can be controlled 
at the local, or m

icro level, subsequently w
hat can be organized at 

the level of a larger organizational operating unit, or m
eso level, 

and finally w
hat has to be controlled w

ithin the organization as a 
w

hole at the m
acro level. Subsequently, the consultation and deci-

sion-m
aking structure can be further elaborated on. These rules of 

design sequence are regularly interpreted incorrectly, w
ith a top

-
dow

n approach being used for the redesign of the production 
structure and a bottom

-up approach used for the control structure.
4. 

Finally, the various technical system
s are im

p
lanted in the new

 
architecture (see chapter 3). In p

ractice, the rules of ord
er are 

often still “violated.” For exam
p

le, in m
any autom

ation p
rojects, 

m
anag

em
ent is d

esig
ned from

 coarse to fine, and the org
aniza-

tion is sim
p

ly ad
apted to the system

s.
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STSL is not a com
m

only used term
, b

ut it p
rovid

es com
m

on g
round 

for “m
od

ern” m
ovem

ents. A
t the m

om
ent, the p

op
ular Lean Thinking 

ap
p

roach is d
om

inant, b
ut successful ap

p
lications of Lean Thinking have 

m
any sim

ilarities to the STSL ap
p

roach (see chapter 17). Recent d
evel-

op
m

ents in the Low
land

s and Europ
e called “w

orkp
lace innovation” of 

org
anizations has a strong found

ations in STSL p
hilosop

hy (see chapter 
11). In Fland

ers, in B
elgium

, Fland
ers Synerg

y has had an im
p

ortant role 
in p

rom
oting and sup

p
orting org

anizations that w
ant to create innovative 

lab
or org

anizations w
ith healthy w

orking environm
ents. STSL p

rojects are 
ong

oing in ab
out one hund

red org
anizations. A

round eig
hty consultants 

have b
een ed

ucated in the STSL theory.
A

lthoug
h w

e have focused in this chapter on d
evelop

m
ents in d

esig
n 

and the ap
p

roach of the chang
e p

rocess, it chang
es from

 b
ottom

 up 
to com

binations of b
ottom

 up and top d
ow

n (van A
m

elsvoort, 2000). 
Particip

ation in chang
e p

rocess has strong roots in the various round
ta-

b
le conference m

ethod
ologies (A

xelrod 1992, W
eisb

oard 2011, and m
any 

others). The STSL chang
e ap

p
roach has a sp

ecial p
lace for ed

ucational 
elem

ents for creating p
articip

ating w
orkers as “exp

erts” for co
-creaion 

in org
anizational d

esig
n in the p

ractice of changing org
anizations and 

w
orkp

laces (D
e Sitteret al. 1997).

The central tenet of the STSL ap
p

roach is to m
ove from

 com
p

lex 
org

anizations w
ith sim

p
le job

s to sim
p

le org
anizations w

ith com
p

lex job
s 

(D
e Sitteret al. 1997).

R
EFER

EN
C

ES
A

chterb
erg

h, J., and D
. Vriens (2009). O

rganizations: Social System
s 

C
ond

ucting E
xp

erim
ents. D

ord
recht: Sp

ring
er.

A
dler, N

., and P. D
ocherty.1998. “B

ringing B
usiness into Socio

-technical 
Theory and Practice.” H

um
an Relations 51 (3).

A
shby, W

. R. 1969. “Self-Reg
ulation and Req

uisite Variety.” In F. E. Em
ery, 

System
s Thinking. Lond

on: Peng
uin B

ooks.
Tab

le 5.1 C
om

p
arison of the O

riginal and the C
urrent STSL A

p
p

roaches
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O
rganizing Innovation and (Strategic) D

ecision 
M

aking

l. J. l
e

k
k

e
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k
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r
k

IN
T

R
O

D
U

C
T

IO
N

T
his chapter exp

lains id
eas ab

out the integ
ration of the d

esig
n of the 

“innovation structure” in the red
esig

n of the org
anizational struc-

ture. The id
eas b

uild on the Low
land

s STS-D
 tradition and are b

ased on 
m

y recent w
ork (Lekkerkerk 2012). To b

e ab
le to d

esig
n a structure, one 

need
s to know

 w
hat w

ork has to b
e d

one, divid
ed, and hence coordi-

nated. U
sing the Low

land
s STS-D

 g
uid

elines, the p
rod

uction structure, 
and the op

erational layer of the control structure—
tog

ether lab
eled the 

“p
rim

ary p
rocess”—

can b
e d

esig
ned (see chapter 5).

Then the q
uestion is how

 to d
esig

n the innovation structure and 
how

 to link it to the structure of the core w
ork p

rocess, including how
 to 

involve w
orkers having the g

reater p
art of their job. A

 p
ossibility is to let 

the shop
-floor em

p
loyees p

articip
ate in d

ecision-m
aking, b

ut a p
ractical 

w
ay to d

o that is need
ed. Sociocracy is p

resented and p
rop

osed as a 
p

ractical w
ay to org

anize the involvem
ent of m

aking the various typ
es of 

innovation (and strategic) d
ecisions.

So
cio

cracy seem
s to fit q

uite w
ell to Low

land
s STS-D

. It has an 
answ

er to the q
uestio

n of how
 to integ

rate m
ultip

le view
p

oints fro
m

 
vario

us layers of the org
anizatio

n rep
resenting

 d
ifferent d

iscip
lines as 

w
ell, in m

aking
 these no

no
p

eratio
nal d

ecisio
ns as g

o
o

d
 as p

ossib
le. 

Incorp
orating

 so
cio

cracy in the ap
p

roach to d
esig

ning
 the up

p
er layers 
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of the co
ntrol structure enhances STS-D

. So
cio

cracy, also know
n as 

the “circular org
anizatio

n,” w
as orig

inally d
evelo

p
ed

 in the early 1970s 
b

y G
erard

 End
enb

urg, a D
utch entrep

reneur. B
ecause it insp

ired
 “hol-

acracy,” this recent ap
p

roach to d
ecisio

n m
aking

 is b
riefly d

escrib
ed 

to
o.Low

land
s STS-D

, d
escrib

ed in a p
revious chapter and com

p
ared w

ith 
Lean (see chapter 16), uses the A

shby-view
 of an op

en system
 that should 

have control, d
esig

n, and op
erational reg

ulation of som
e p

rim
ary trans-

form
ation to m

aintain its sep
arate existence (A

shby 1956). It uses slig
htly 

different term
s, as show

n in fig
ure 6.1 b

elow
.

Fig
ure 6.1 STSL O

p
en System

s V
iew

 of an 
O

rg
anization (b

ased on A
shby 1956)

Low
land

s STS-D
 aim

s at an integ
ral (re)d

esig
n of the org

aniza-
tional structure (division of lab

or and coordination). A
s van A

m
elsvoort 

exp
lained (chapter 5), first the p

rod
uction structure, resp

onsib
le for the 

p
rim

ary transform
ation, is d

esig
ned top d

ow
n, and then the control struc-

ture is b
uilt b

ottom
 up to coordinate and control. Key to this p

rod
uction-

structure d
esig

n is the form
ation of autonom

ous units that id
eally function 

as m
inicom

p
anies serving a sub

set of custom
ers. A

s C
hristis (chapter 

17) exp
lains, the flow

s that Lean system
s d

esig
ns are sim

ilar (W
om

ack 
and Jones 2003). A

shby and B
eer ad

vocate creating sim
p

le (p
rod

uction) 

structures w
ith com

p
lex job

s (D
e Sitteret al. 1997) and lab

el this d
esig

n-
p

rincip
le “attenuation.”

B
ut even all these autonom

ous team
s need the three typ

es of control, 
so they need to b

e (self-) m
anag

ed, and to that end the control structure 
w

ith the three layers m
ust b

e d
esig

ned. Preferab
ly it is one that am

p
lifies 

the reg
ulatory p

otential of the system
. C

ontrollability can b
e reg

ard
ed as 

a central d
esig

n targ
et of Low

land
s STS-D

.
The d

esig
n of the control structure starts w

ith the op
erational reg

u-
lation layer by assig

ning op
erational control activities—

for exam
p

le, for 
q

uality, logistics, and finance to the low
est p

ossib
le level (i.e., usually to 

the team
—

either to a team
 sup

ervisor or to different m
em

b
ers of the 

team
). Interd

ep
end

encies b
etw

een team
s req

uire op
erational coordina-

tion too. The p
rim

ary p
rocess consists of the p

rod
uction structure p

lus 
the op

erational layer of the control structure.
Then the up

p
er tw

o control structure layers need to b
e d

esig
ned to 

com
p

lem
ent the p

rim
ary p

rocess, enab
ling the org

anization to (1) ad
apt 

its g
oals by strategic reg

ulation, either to resp
ond to chang

es in its envi-
ronm

ent or to im
p

lem
ent strategic choices of its ow

n, and (2) ad
apt its 

p
rim

ary-p
rocess infrastructure to enab

le reaching the (p
artly new

) g
oals.

The latter is called “regulation by design,” and this type of regulation 
can also be triggered ”from

 below
” w

hen recurring operational problem
s 

dem
and an innovative solution. This rest of this chapter focuses on the design 

of the “regulation by design” control structure—
w

hat it is and how
 it is done.

Let us now
 take “reg

ulation by d
esig

n” as the system
 in focus for 

w
hich w

e w
ant to d

esig
n a sub

structure. There are tw
o b

asic q
uestions 

w
hen d

esig
ning an org

anizational structure:

1) 
W

hat is the w
ork that need

s to b
e d

one, and how
 can it b

e divid
ed 

over g
roup

s or individ
uals?

2) 
H

ow
 can the w

ork b
est b

e coordinated?

The term
 “reg

ulation by d
esig

n” m
ay seem

 a b
it vag

ue and
 ab

stract. 
“D

esig
n” sound

s like creative id
eas and

 exciting
 new

 p
ossib

ilities and 
has a feel of new

 p
rod

ucts that m
ay have a “d

esig
ner” d

o the aesthetics. 
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A
lso, inform

ation and
 com

m
unication technolog

y or p
rocess eq

uip
m

ent 
m

ay b
e d

esig
ned

 and
 im

p
lem

ented. A
nd

 chang
es in social system

s, like 
hum

an resource p
olicies, a new

 set of p
erform

ance ind
icators (B

alanced 
Score C

ard, G
lob

al Rep
orting

 Initiative), or the org
anizational structure, 

can b
e “d

esig
ned” too. So “reg

ulation by d
esig

n” has to d
o w

ith innova-
tion and

 p
lanned

 chang
e. Its results are chang

es in the p
rim

ary p
rocess, 

either by rep
lacing

 an elem
ent and

 ad
ap

ting
 surround

ing
 ones to the 

new
 elem

ent or by ad
d

ing
 a new

 op
erational unit (e.g., one resp

onsi-
b

le for a new
 g

eog
rap

hic m
arket or for a new

 p
rod

uct-service com
b

i-
nation, involving

 a new
 b

usiness m
od

el and
 new

 eq
uip

m
ent (like the 

PC
 d

ivision for IB
M

 in the early 1980s). This kind
 of “chang

e w
ork” is 

typ
ically p

roject-b
ased, know

led
g

e-intensive, and
 d

one by p
rofession-

als w
hile involving

 other p
eop

le from
 various d

iscip
lines. It is lead

ing
 to 

som
ething

 new
 and

 thus d
eals w

ith m
ore uncertainty than the p

rim
ary 

p
rocess. B

ecause of this, A
chterb

erg
h et al. (1999) renam

ed
 the “reg

ula-
tion by d

esig
n” sub

structure resp
onsib

le for these innovation activities 
“innovation structure.”

N
ow

 w
e have a b

rief id
ea of the answ

er to the first q
uestion for 

reg
ulation by d

esig
n. These activities are necessary in any org

anization, 
w

hether sm
all to extrem

ely larg
e, p

ub
licly held, coop

erative or p
rivately 

ow
ned, as long as the org

anization w
ants to rem

ain viab
le or sim

p
ly to 

stay in b
usiness.

O
f course the sub

q
uestion “H

ow
 can it b

e divid
ed?” can b

e answ
ered 

only for the innovation structure of a sp
ecific org

anization b
ecause of all 

the conting
encies involved in org

anization d
esig

n. It g
oes w

ithout say-
ing that the innovation structure m

ust b
e tig

htly linked to the p
rim

ary-
p

rocess structure (its targ
et) and to the strategic reg

ulation layer of the 
org

anization (its sup
ervisor).

Strategic reg
ulation, w

hich A
shby nam

ed “control,” is the top layer 
of the control structure, and its task is to form

ulate the hig
her p

ur-
p

ose of the org
anization and the vision, m

ission, and g
oals that follow

 
from

 the p
urp

ose and the d
esires of the stakehold

ers involved. For the 

tw
enty-first-century org

anization, w
e m

ay safely say that its g
oals exp

ress 
m

ultip
le value creation for m

ultip
le stakehold

ers (M
ackey and Sisodia 

2014).
The rest of the chapter is structured as follow

s. First w
e exp

lain the 
w

ork to b
e d

one w
ithin the innovation structure, and b

riefly the strateg
y 

w
ork. A

fter that, the “m
od

el innovation and org
anizational structure” is 

p
resented as linking these functions. Then w

e turn our attention to the 
d

ecision-m
aking p

art in the w
ork of these tw

o up
p

er layers of the con-
trol structure, to p

roceed by exp
laining “sociocracy” as a system

atic w
ay 

to involve em
p

loyees from
 all levels and discip

lines in nonop
erational 

d
ecision-m

aking.

IN
N

O
VAT

IO
N

 W
O

R
K

W
hat activities b

elong to the innovation structure? Textb
ooks on innova-

tion m
anag

em
ent (cf. Tid

d and B
essant 2009) d

escrib
e the innovation 

p
rocess as consisting of three b

asic step
s or p

hases: Search, select, and 
im

p
lem

ent.
Search, accord

ing
 to Tid

d
 and

 B
essant (2009), includ

es lo
o

king
 for 

and
 find

ing
 id

eas for innovatio
n, evaluating

 them
 (b

y d
oing

 so
m

e p
re-

lim
inary investig

atio
ns), and

 turning
 the p

ro
m

ising
 o

nes into a p
roject 

p
ro

p
osal or b

usiness case. This stag
e is so

m
etim

es referred
 to as the 

“fuzzy fro
nt end” of innovatio

n (K
o

ch and
 Leitner 2008; K

urkkio et al. 
2011).

The selectio
n p

ro
cess sho

uld
 fig

ure o
ut w

hich o
f the b

usiness 
cases p

resented
 w

ill p
ro

b
ab

ly co
ntrib

ute m
o

st to
 the realizatio

n o
f 

the g
o

als o
f the o

rg
anizatio

n. This im
p

lies that strateg
ic criteria are 

need
ed

 to
 m

ake a selectio
n. Selectio

n lead
s to

 a p
o

rtfo
lio

 o
f innova-

tio
n p

ro
jects, and

 this p
o

rtfo
lio

 need
s to

 b
e b

alanced
 ag

ainst several 
criteria.

Then the im
p

lem
entation p

rocess carries out the p
roject p

lans of the 
selected b

usiness cases, and m
ost are chang

ed to ad
apt to d

evelop
-

ing insig
hts. In innovation m

anag
em

ent, the notion of the am
bid

extrous 
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org
anization is relevant, w

hich refers to an org
anization cap

ab
le of d

oing 
b

oth 
radical-exp

lorative 
and 

increm
ental-exp

loitative 
innovation 

and 
chang

e p
rojects (M

arch 1999, O
’Reilly and Tushm

an 2004). Tid
d and 

B
essant state that b

oth typ
es of innovation p

rojects need their ow
n 

“search-select-im
p

lem
ent” funnel, using a different ap

p
roach to the w

ork 
and different sets of criteria to choose and control the p

rojects. B
ecause 

different typ
es of w

ork req
uire different activities and talents, this distinc-

tion is useful for the org
anization d

esig
ner.

ST
R

AT
EG

IC
 R

EG
U

LAT
IO

N
 W

O
R

K
Strategic reg

ulation involves various activities, and it m
ay b

e d
one accord

-
ing to ten different schools (M

intzb
erg et al. 1998). D

efining the p
rim

ary 
g

oal, the reason w
hy the org

anization is in b
usiness, or its hig

her p
urp

ose 
(M

ackey and Sisodia 2014), is an im
p

ortant p
art. C

hristensen et al. (2009) 
p

rescrib
e that the function for the custom

er rather than the (tem
p

orary) 
p

rod
uct or service should b

e d
escrib

ed. So instead of d
elivering “the 

ultim
ate coal heater,” the p

urp
ose should b

e sup
p

lying ”a com
fortab

le 
hom

e.”
The hig

her p
urp

ose relates to the custo
m

er as an im
p

ortant stake-
hold

er. H
enry Ford

 (1922) alread
y p

ut the custo
m

er first, and
 A

lfred 
Sloan 

(1963) 
m

entio
ned

 
serving

 
vario

us 
G

M
 

stakehold
ers 

w
itho

ut 
neg

lecting
 the sharehold

er. Id
entifying

 the stakehold
ers and

 the m
ul-

tip
le values to b

e created
 to serve all as g

o
o

d
 as p

ossib
le is a strate-

g
ic activity. A

ltho
ug

h very im
p

ortant, these activities co
unt for o

nly 
a sm

all fractio
n of the overall head

co
unt in full-tim

e eq
uivalent (b

ut 
m

ore in term
s of em

p
loyees involved

). For the org
anizatio

n d
esig

ner, 
the task is q

uite d
ifferent fro

m
 d

esig
ning

 the p
rim

ary-p
ro

cess structure 
and

 the innovatio
n structure. For the “strateg

y structure,” d
esig

ning 
m

ay involve org
anizing

 a lot of ind
ivid

uals co
ntrib

uting
 a m

inor p
art 

of their w
orking

 tim
e to strateg

ic d
ecisio

n-m
aking

 (e.g
., fro

m
 vario

us 
em

p
loyees w

ho d
evote m

ost of their w
orking

 ho
urs to the p

rim
ary or 

the innovatio
n p

ro
cess).

This b
rief outline should enhance und

erstanding of w
hat strategic 

reg
ulation w

ork (m
ainly d

ecision-m
aking

) entails and enab
le read

ers to 
ap

p
reciate w

hat sociocracy b
ring

s to this later in the chapter.

T
H

E M
O

D
EL IN

N
O

VAT
IO

N
 A

N
D

 O
R

G
A

N
IZAT

IO
N

 
ST

R
U

C
T

U
R

E (M
IO

S)
W

e now
 p

roceed to p
resent and exp

lain the M
od

el Innovation and 
O

rg
anization Structure, using the acronym

 “M
IO

S” from
 now

 on. The 
M

IO
S w

as d
evelop

ed using several insig
hts from

 cyb
ernetics and socio

-
technical system

s thinking.
A

 ”function m
od

el” of an org
anization is an org

anizational cyb
ernetic 

concept. Function here refers to the contrib
ution of an elem

ent or sub
-

system
 to the system

 it is p
art of (In ‘t Veld 1994, Veeke et al. 2008). 

So it should not b
e confused w

ith function referring to “an individ
ual’s 

job” or to a functional (or activity-b
ased

) structure. A
nd “m

od
el” refers 

to a sim
p

lified rep
resentation of the com

p
lex reality to hig

hlig
ht certain 

asp
ects—

in this case, the different functions that are need
ed to keep an 

org
anizational system

 “viab
le,”

B
eer (1994, 2000) d

evelop
ed a function m

od
el know

n as the V
iab

le 
System

 M
od

el (VSM
). Like d

e Sitter, he is b
uilding on A

shby (1956). 
B

ased on system
atic reasoning, not challeng

ed to d
ate (A

chterb
erg

h 
and Riesew

ijk 1999), B
eer claim

s that his VSM
 incorp

orates “necessary 
and sufficient” functions for viability of a system

, m
aking it a p

ow
erful 

diag
nostic d

evice. A
nd it incorp

orates the logic of recursion that fits w
ell 

w
ith the socio

-technical id
ea of a p

rod
uction structure consisting of (near) 

autonom
ous units, w

hich (d
ep

ending on the size of the org
anization) m

ay 
b

e further and further divid
ed in ag

ain (near) autonom
ous sub

units (B
ee 

2000, In ’t Veld 1994).
A

 d
raw

b
ack of the VSM

 is the fact that it contains only five functions, 
and only tw

o are directly involved in innovation, w
ith a third as a strate-

gic innovation control function. For a d
etailed diag

nosis of innovation 
structures, and to g

uid
e red

esig
n, that is not sufficient. A

lso, its ab
stract 
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nature and term
inolog

y p
revent m

any p
ractitioners to und

erstand it intui-
tively. So a VSM

-b
ased m

od
el containing m

ore functions to rep
resent the 

innovation structure and giving all functions nam
es that ap

p
eal to p

racti-
tioners w

as d
eem

ed necessary.
In ’t Veld (1994) sup

p
lied ing

redients for d
evelop

m
ent of the new

 
m

od
el. H

e d
evelop

ed tw
o m

od
els, b

ased on system
s thinking and p

rag
-

m
atic engineering logic, that contain m

ore innovation-related functions, 
using und

erstand
ab

le nam
es (Veeke et al. 2008). Secondly, innovation-

m
anag

em
ent literature sup

p
lied the step

s in any innovation p
rocess: 

search, select, im
p

lem
ent, capture (Tid

d and B
essant 2009, 44). A

lso 
used w

as the distinction b
etw

een exp
loration and exp

loitation (M
arch 

1999), linked to radical and increm
ental innovation, w

ith the id
ea that 

any org
anization should d

o b
oth in an “am

bid
extrous” w

ay (O
’Reilly and 

Tushm
an 2004).

C
losely linked

 to am
b

id
exterity is the notio

n of a b
alanced

 innova-
tio

n p
ortfolio of p

rojects (K
ester et al. 2009, 328). C

o
m

b
ining

 new
ly 

d
evelo

p
ed

 and
 existing

 know
led

g
e is related

 to innovatio
n (H

islo
p, 

2005); therefore, org
anizatio

nal m
em

ory is im
p

ortant to store its know
l-

ed
g

e. Lekkerkerk (2012) p
resents the full line of reaso

ning
 b

ehind
 the 

resulting
 m

o
d

el, w
hich is nam

ed, as m
entio

ned
 earlier, “the M

o
d

el 
Innovatio

n and
 O

rg
anizatio

nal Structure” (M
IO

S). Fig
ure 6.2 p

resents 
the m

o
d

el. The nam
es of the functio

ns co
ntain a verb, accord

ing
 to 

system
 theory custo

m
. The co

d
es ad

d
ed

 to the nam
es, w

ith I, C
, and

 V 
for innovatio

n, central, and
 sup

p
ly (vo

ortb
reng

en in D
utch) resp

ectively 
and

 a num
b

er, serve as a p
ractical shorthand

 w
hen d

iscussing
 how

 
functio

ns are assig
ned

.

Fig
ure 6.2 The N

ew
 Function M

od
el: the M

od
el Innovation 

and O
rg

anizational Structure, or “the M
IO

S” (Lekkerkerk 2012, 
296). (Som

e relations, such as those of Rem
em

b
er-C

1 w
ith all 

other functions, are om
itted for clarity of the d

raw
ing.)

The contrib
utions of the tw

elve functions of the M
IO

S to an org
ani-

zational system
 are sum

m
arized

 in tab
le 6.1. B

eing
 b

ased
 on the log

ic 
of B

eer’s V
SM

, this new
 m

od
el also contains “necessary and

 sufficient” 
functions. H

ence, an org
anization that im

p
lem

ents all these functions 
and

 their relations in its structure, and
 of course assig

ns them
 to com

-
p

etent em
p

loyees w
ho execute them

 w
ell, is ab

le to rem
ain viab

le. That 
is, the org

anization is “ab
le to m

aintain its sep
arate existence” (B

eer 
1994, 113). Like the V

SM
, the M

IO
S incorp

orates the id
ea of recursion, 

m
eaning

 that the Sup
p

ly-V1-function m
ay consist of sep

arate, ind
ep

en-
d

ent p
arts that are (or should

 b
e) viab

le sub
system

s. In fig
ure 6.2, the 

sm
all versions of the M

IO
S w

ithin the function Sup
p

ly-V1 sym
b

olize this 
recursion.
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The tw
elve M

IO
S functions are related to innovation m

anag
em

ent 
and to socio

-technical literature. The g
eneric innovation p

rocess (Tid
d 

and B
essant 2009, 44) m

entioned ab
ove links to the M

IO
S functions in 

the follow
ing w

ays:

Search: 
 B

oth Search-functions (V4/I4) and b
oth Prop

ose func-
tions (V

3/I3)
Select: 

 Prelim
inary selection is p

art of b
oth Search and Prop

ose, 
w

ith final selection of p
rop

osals by B
alance-C

3
Im

p
lem

ent: 
 C

arrying out and op
erationally m

anaging the selected 
innovation 

p
rojects 

by 
Innovate-I1 

and 
Reg

ulate 
innovation-I2

The Low
land

s socio
-technical theory m

atches the M
IO

S functions in the 
follow

ing
 w

ay. The p
rod

uction structure as d
efined

 by D
e Sittereq

uals 
Sup

p
ly-V1. The three layers of his control structure are incorp

orated, 
of course. Reg

ulate Sup
p

ly-V
2 is his op

erational reg
ulation layer, and 

D
efine m

ission-C
4 eq

uals strateg
ic reg

ulation. The rem
aining

 functions 
are d

etailing
 the layer reg

ulation by d
esig

n or the innovation structure. 
Rem

em
b

er-C
1, or the org

anizational m
em

ory, is sup
p

orting
 all other 

functions.

Tab
le 6.1 B

rief D
escrip

tion of the Functions in the M
IO

S (Lekkerker 2012)
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D
EC

ISIO
N

 M
A

K
IN

G
 IN

 T
H

E U
P

P
ER

 LA
Y

ER
S O

F 
T

H
E CO

N
T

R
O

L ST
R

U
C

T
U

R
E

A
s alread

y d
escrib

ed, at each layer of the control structure, d
ecisions 

have to b
e m

ad
e, w

hich is p
art of the w

ork. A
nd b

ecause of our b
ound

ed 
rationality, each d

ecision m
ay b

e seen as an “org
anizational exp

erim
ent” 

w
ith an inherent risk of failure (A

chterb
erg

h and Vriens 2009), w
hich is 

illustrated by the hig
h failure rate of innovation p

rojects. D
ue to the topic 

of this chapter, w
e left op

erational reg
ulation out.

W
hen looking b

ack at the discussion of the w
ork involved in the 

innovation structure, it m
ay alread

y b
e clear that you d

on’t need to b
e 

a full-tim
e innovator for your org

anization to b
e ab

le to contrib
ute to 

the innovation-related functions. Em
p

loyees m
ay pick up id

eas from
 any-

w
here, m

ay b
e g

ranted som
e w

orking hours to further d
evelop their id

eas 
(10 p

ercent at 3M
 and even 25 p

ercent at G
oogle), p

resent their b
usiness 

case to those resp
onsib

le for the function B
alance-C

3, and if they d
esire 

and are d
eem

ed com
p

etent, they m
ay even carry out the ap

p
roved inno

-
vation p

roject (p
rob

ab
ly w

ith others), tem
p

orarily acting as a p
roject m

an-
ag

er (Laloux 2014). These exam
p

les are innovation w
ork, so they relate 

to the “innovation p
rod

uction structure,” b
ut there is also an “innovation 

control structure” (D
e Sitter1998). For the sake of sim

p
licity, w

e assum
e 

that the innovation control structure has an op
erational control function.

A
 b

asic control activity for innovation is sim
ilar to q

uality control in 
op

erations. The q
uestion “D

oes the p
rod

uct conform
 to sp

ecifications?” 
eq

uals the q
uestion “D

oes the id
ea, the b

usiness case, the result of a 
p

roject stag
e (still) m

atch strategic and innovation p
ortfolio criteria?” 

The b
usiness cases that are chosen need op

erational control p
er p

roject 
and over the set(s) or p

ortfolios of active p
rojects. D

elays and b
ud

g
et 

overruns are com
m

onp
lace w

hen d
eveloping new

 results, and a p
roject 

that is d
elayed m

ay influence the start of another p
roject that need

s the 
em

p
loyees still on the d

elayed p
roject team

.
M

ore strategic innovation d
ecisions, like “W

hich of the p
roject p

ro
-

p
osals should w

e choose?” and the g
o/no

-g
o d

ecisions at the d
evelop

-
m

ent g
ates, need to b

e looked at from
 various p

ersp
ectives. To involve 

em
p

loyees rep
resenting these p

ersp
ectives, sociocracy ap

p
ears to b

e a 
system

atic w
ay.

SO
C

IO
C

R
A

C
Y

 O
R

 T
H

E C
IR

C
U

LA
R

 O
R

G
A

N
IZAT

IO
N

Sociocracy w
as invented and d

evelop
ed in the N

etherland
s in the 1970s 

and has since sp
read around the w

orld w
ithout b

eing im
p

lem
ented on a 

larg
e scale. It also has a m

ore recent U
S ad

aptation nam
ed “holacracy,” 

w
hich w

e discuss later in the chapter. Sociocracy leaves the p
rod

uction 
structure, or p

rim
ary-p

rocess structure, larg
ely as it is at the m

om
ent 

an org
anization starts its im

p
lem

entation. Sociocracy is a consistent 
ap

p
roach to involve em

p
loyees (including m

anag
ers) from

 different hier-
archical levels in m

aking nonop
erational d

ecisions. These d
ecisions m

ay 
b

e ab
out strategic choices, including innovation and chang

e. Sociocracy 
can b

e reg
ard

ed as an ap
p

roach to org
anize d

ecision-m
aking w

ithin the 
innovation structure and for strategic reg

ulation (End
enb

urg 1974, B
uck 

and End
enb

urg 2004).
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B
A

C
K

G
R

O
U

N
D

 O
F T

H
E SO

C
IO

C
R

AT
IC

 A
P

P
R

O
A

C
H

W
hen an org

anization em
p

loys a lot of p
eop

le, a larg
e num

b
er of p

ro
-

cesses are carried out. To keep the p
rocesses in control and the org

aniza-
tion viab

le, b
oth op

erational d
ecisions and p

olicy (or strategic) d
ecisions 

should b
e taken. Sociocracy p

resents a solution to d
eal w

ith these p
ol-

icy d
ecisions, using a layered and linked structure of so

-called circles. 
D

ecisions are m
ad

e by the circle at the rig
ht level and by consent of its 

m
em

b
ers. A

lthoug
h the term

 “sociocracy” w
as b

orrow
ed from

 sociol-
og

y (and m
eans som

ething com
p

letely different there), this ap
p

roach w
as 

originally d
evelop

ed at a D
utch firm

 found
ed by the p

arents of G
erard 

End
enb

urg. They w
ere influenced by Kees B

oeke, a D
utchm

an inspired 
by anthrop

osop
hical id

eas of Rud
olf Steiner.

In 1974, End
enb

urg w
rote his first b

ook on sociocracy, and later he 
d

evoted his PhD
 research to it (End

enb
urg, 1998) to give his system

 a 
scientific found

ation. End
enb

urg, b
eing a p

rofessional electrotechnical 
engineer, w

as also fam
iliar w

ith org
anizational cyb

ernetics (Rom
m

e and 
End

enb
urg 2006, 290), and used system

 d
ynam

ics to inspire his id
eas on 

d
ecision m

aking (Rom
m

e 1998, 159).

CO
R

E ID
EA

S A
N

D
 CO

N
C

EP
T

S O
F SO

C
IO

C
R

A
C

Y
To exp

lain the w
orking of the core id

ea, w
e assum

e an org
anization exist-

ing of at least som
e d

ep
artm

ents or g
roup

s. Each g
roup has a hierarchi-

cal m
anag

er w
ho rep

orts to a hig
her m

anag
er. For op

erational d
ecisions, 

this g
roup m

anag
er has authority and m

ay d
eleg

ate this (p
artly) to his/

her sub
ordinates. U

sually the g
roup m

anag
er rep

resents the id
eas and 

interests of the g
roup w

hen strategic d
ecisions are discussed and taken 

at a hig
her m

anag
em

ent level. C
onseq

uently, g
roup m

em
b

ers are not 
directly involved.

Sociocracy nam
es g

roup
s of p

eop
le at the shop or office floor “cir-

cles,” and, d
ep

ending on the size and the op
erational division of lab

or, 
there is a hierarchy of circles (e.g., op

erational circle, b
usiness unit circle, 

top circle). M
em

b
ers of a circle elect one of them

 (the m
anag

er exclud
ed

) 
to rep

resent them
 and their view

s in a hig
her-level circle, w

hich is linking 

various related (floor-level) circles. D
ep

ending on org
anizational size, a 

num
b

er of layers m
ay b

e form
ed until the top circle is reached at top 

m
anag

em
ent team

 level. So a “circle org
anization” not only has a norm

al 
chain of com

m
and hierarchy for op

erational m
atters, b

ut also a p
aral-

lel structure of “circles” for strategic or p
olicy d

ecision-m
aking that also 

serves as a b
ottom

-up feed
b

ack channel, increasing the inform
ation- 

p
rocessing cap

acity of the org
anization. A

n interesting and crucial fea-
ture ab

out sociocratic d
ecision m

aking is the p
rincip

le of “consent.” 
Rom

m
e and End

enb
urg exp

lain it this w
ay: “Inform

ed consent, d
efined 

as ‘no reasoned and p
aram

ount objection,’ g
overns all d

ecision-m
aking 

on p
olicy issues in circles. This m

eans a p
olicy d

ecision can only b
e m

ad
e 

if nob
od

y raises a reasoned and p
aram

ount objection ag
ainst it” (Rom

m
e 

and End
enb

urg 2006, 292).B
ecause circles have a size-enabling, fruitful 

discussion that all take part in, there is room
 for raising objections and for 

trying together to ad
apt the d

ecision to take the objections aw
ay. It seem

s 
obvious that “inform

ed consent” is different from
 d

em
ocratic, m

ajority 
d

ecision- m
aking. H

ow
ever, d

ecisions need not b
e consensual or unani-

m
ous b

ecause having no objections d
oes not im

ply w
holehearted agree-

m
ent w

ith a d
ecision. O

n the other hand, m
aintaining a reasoned and 

param
ount objection com

es close to the rig
ht of veto. A

nother feature 
of the circle organization is the d

elegation of strategic d
ecisions to the 

low
est p

ossible level. If a strategic d
ecision (e.g., a red

esig
n of its service, 

entering a new
 m

arket, w
ould have no conseq

uences b
eyond an op

era-
tional circle so then that circle d

ecid
es). O

f course, if it need
s a substantial 

am
ount of investm

ents to carry out its d
ecision, other (hig

her) circles are 
im

m
ediately involved. In bigger organizations, the w

ord “strategic” m
ay 

b
e confusing b

ecause the op
erational circles are involved in “local p

olicy” 
d

ecisions (e.g., ab
out the p

roced
ure to m

ake the sched
ules for the m

em
-

b
ers, or w

ho w
orks w

hen).

T
H

E SO
C

IO
C

R
AT

IC
 A

P
P

R
O

A
C

H
 IN

 P
R

A
C

T
IC

E
The d

escription of the core id
ea alread

y incorp
orates m

ost of the d
esig

n 
rules. Rom

m
e and End

enb
urg (2006) sum

m
arize these rules as follow

s. To 
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b
uild org

anizational cap
acity for self-reg

ulation and learning, ap
p

ly the 
follow

ing rules to create a circular d
esig

n tailored to your org
anization:

1. 
D

ecisions on p
olicy issues are taken by inform

ed consent (d
efined 

as “no reasoned and p
aram

ount objection”).
2. 

Every m
em

b
er of the org

anization b
elong

s to at least one circle, a 
unit of p

eop
le w

ith a com
m

on w
ork objective. Each circle form

u-
lates and up

d
ates its objective(s); p

erform
s the directing, op

erat-
ing, and m

easuring
/feed

b
ack functions; and m

aintains its skills/
know

led
g

e b
ase by m

eans of integ
ral ed

ucation.
3. 

The d
oub

le link (i.e., the vertical connection b
etw

een tw
o circles), 

is constituted by the p
articip

ation of at least tw
o p

ersons in b
oth 

circles—
including the functional lead

er and at least one elected 
d

eleg
ate from

 the low
er circle.

4. 
The circular structure, d

efined in the p
revious rules, is ad

d
ed to 

the ad
m

inistrative hierarchy. This ad
m

inistrative hierarchy, as a 
seq

uence of accountability levels, contains all functional lead
ers 

w
ho are resp

onsib
le and accountab

le for im
p

lem
entation of p

oli-
cies m

ad
e in circles.

5. 
C

ircles elect p
ersons only on the b

asis of inform
ed consent, after 

an op
en discussion (Rom

m
e and End

enb
urg 2006, 296).

A
p

art 
from

 
the 

“circular 
d

esig
n 

rules,” 
Rom

m
e 

and 
End

enb
urg 

p
resent a num

b
er of conditions that m

ust b
e m

et to m
ake a sociocratic 

d
esig

n w
ork (2006, 296). The g

oal of the org
anization m

ust b
e to stay 

econom
ically and socially viab

le, and at least top m
anag

em
ent, including 

the b
oard, should em

b
race this sociocratic id

ea. A
lso, any inform

ation 
is availab

le to all m
em

b
ers of the org

anization (w
ith only w

ell-m
otivated 

exceptions). The accountability levels in the hierarchy m
ust b

e clearly 
laid out, differentiating hig

her and low
er-level issues. B

ecause the C
EO

’s 
lead

ership style m
ust conform

 to the rules of consent, his or her sup
-

p
ort for a red

esig
n is q

uite im
p

ortant. Im
p

lem
entation of sociocracy is 

reg
ard

ed as a chang
e p

roject, m
ay use outsid

e exp
erts, and req

uires a 

num
b

er of pilots in w
hich em

p
loyees, after b

eing trained in the rules of 
consent d

ecision-m
aking, are exp

erim
enting w

ith the circle structure sup
-

p
orted by the p

roject team
. A

fter the pilots have p
roved successful, top 

m
anag

em
ent can m

ake a d
ecision on org

anizationw
id

e im
p

lem
entation, 

and it is ad
vised to create statutory safeg

uard
s (2006, 296) p

reventing the 
C

EO
’s successor from

 throw
ing sociocracy overb

oard and g
oing b

ack to 
a com

m
and and control hierarchy.

A
ccording to Rom

m
e and End

enb
urg, its original theoretical roots in 

cyb
ernetics are com

p
lem

ented by g
rounding sociocracy in p

olitical sci-
ence, org

anizational learning and control, unanim
ity rule, em

p
loyee com

-
m

itm
ents, and org

anizational p
rop

erty rig
hts (2006, 294).

There are a num
b

er of collab
orating national sociocratic organiza-

tions that hold reg
ular national and international m

eeting
s and p

rovid
e 

training for novices. This w
ay, tools, instrum

ents, and m
ethod

s are sp
read 

and further d
evelop

ed w
ithin the com

m
unity. (See reference section for 

links.) The com
p

any found
ed by End

enb
urg’s p

arents w
as ailing w

hen he 
took over in 1968, and up

on im
p

lem
enting the circular structure, w

hich 
in fact enab

les using all (or at least a g
reater p

art of) availab
le talent and 

insig
ht, the situation im

p
roved, leading to further d

evelop
m

ent of the 
id

ea (rep
orted in End

enb
urg, 1974, 1998). Rom

m
e and End

enb
urg p

res-
ent d

ata b
ased on “thirty-tw

o org
anizations” (2006, 292), the larg

est to 
successfully im

p
lem

ent it having ab
out fifteen hund

red em
p

loyees. M
ost 

are D
utch, b

ut com
p

anies from
 C

anad
a, the U

nited States, and B
razil 

are also d
escrib

ed. A
nd “m

any other org
anizations” exp

erim
ented w

ith 
it (Rom

m
e and End

enb
urg, 2006, 292). The various w

eb
sites p

resent a 
num

b
er of different cases, and there is a d

ecent article on W
ikip

ed
ia 

at http://en.w
ikip

edia.org
/w

iki/Sociocracy. It is obvious that m
aking w

ell-
inform

ed strategic and low
er-level p

olicy d
ecisions in org

anizations, seen 
as socio

-technical system
s, is very im

p
ortant for their survival. Sociocracy 

p
resents a system

atic w
ay to involve m

ore em
p

loyee talents than is usual 
in ordinary ad

m
inistrative d

ecision-m
aking p

rocesses. M
em

b
ers of hig

her 
circles rep

resent their low
er-level circle, so they w

ill discuss the hig
her-

level d
ecisions w

ith them
 too. B

ecause roles and resp
onsibilities are 
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clearly d
efined and assig

ned to individ
ual org

anizational (circle) m
em

-
b

ers and can even b
e institutionalized in statutory arrang

em
ents of the 

org
anization, it seem

s that im
p

lem
enting a circular d

esig
n is a p

erm
anent 

chang
e. O

ther options to involve larg
e g

roup
s in d

ecision m
aking, like 

op
en sp

ace or w
orld café, seem

 to have a m
ore ad hoc nature.

W
hat rem

ains less clear is w
hether the circular d

esig
n sup

p
oses a 

p
articular org

anizational structure for the p
rim

ary p
rocess of the org

ani-
zation. D

ecentralizing d
ecision-m

aking to the low
est level in an activity-

b
ased (or functional) structure also com

p
licates the circle structure on 

top of that b
ecause m

any strategic d
ecisions (including innovation and 

investm
ent) in such a hierarchical structure have im

p
lications for m

any, if 
not all, op

erational g
roup

s and thus circles. This im
p

lies that the top cir-
cle m

ay end up b
eing the only real strategic d

ecision-m
aking circle. The 

m
ost-used references for this chapter—

Rom
m

e (1997, 1998) and Rom
m

e 
and End

enb
urg (2006)—

d
o not ad

d
ress this issue. Rom

m
e exp

lained that 
as soon as a circular structure is im

p
lem

ented, the existing ad
m

inistrative 
hierarchy or structure m

ay b
e taken up by the circles w

hen the m
em

b
ers 

think the structure is causing p
rob

lem
s that m

ay b
e solved by a red

esig
n 

(p
ersonal e-m

ail, 2014).
In the jarg

on of the Low
land

s socio
-technical system

s d
esig

n by d
e 

Sitter, sociocracy p
resents ad

ditional g
uid

elines for d
esig

ning the org
a-

nization of d
ecision-m

aking for strategic reg
ulation and “reg

ulation by 
d

esig
n” and involving shop

-floor em
p

loyees in it via the circles. These are 
need

ed b
ecause a system

atic w
ay to involve op

erational em
p

loyees in 
activities b

elonging to the hig
her control structure layers is not availab

le 
in d

e Sitter’s w
ork (1998) or in recent hand

b
ooks by K

uip
ers et al. (2010) 

or van H
ooteg

em
 et al. (2008).

The 
D

utch 
Sociocratic 

Found
ation 

and 
the 

related 
international 

g
roup

s seem
 to further d

evelop sociocratic d
esig

n actively. Rom
m

e, w
ho 

hold
s a chair in entrep

reneurship and innovation at Eind
hoven U

niversity 
of Technolog

y, seem
s to b

e one of the leading acad
em

ics on the topic.
A

n “offspring” of sociocracy in the U
nited States is “holacracy.” 

B
etw

een 2001 and 2006. B
rian Robertson developed his “holacracy”

TM, 

w
hich is apparently influenced by sociocracy, as com

parisons betw
een the 

approaches on the w
ebsite show

. For policy decision-m
aking, holacracy 

uses a sim
ilar set of circles. For operational decision-m

aking, holacracy bor-
row

ed from
 agile softw

are developm
ent, w

hich is no  surprise given the fact 
that at that tim

e, Robertson ran a softw
are developm

ent com
pany. (Further 

inform
ation is available at http://holacracy.org

/.)

CO
N

C
LU

SIO
N

D
iag

nosing and d
esig

ning an innovation structure using the M
IO

S as a 
g

uid
eline fits in the Low

land
s STS-D

 tradition. Further research of suc-
cessful innovation structures, and how

 they are em
b

ed
d

ed in the overall 
org

anizational structure, w
ill lead to a m

ore d
etailed set of d

esig
n g

uid
e-

lines for this im
p

ortant sub
structure, w

hich are still lacking.
Looking

 at the innovation p
rocess using

 the M
IO

S as a lens, w
e 

d
escrib

ed
 the various typ

es of innovation d
ecisions. These d

ecisions 
can b

e m
ad

e w
ell only b

y using
 various p

ersp
ectives and

 b
y involv-

ing
 various d

iscip
lines and

 m
ayb

e external stakehold
ers. A

 system
atic 

w
ay to involve all kind

s of em
p

loyees is found
 in sociocracy. The fact 

that sociocratic thinking
 can b

e incorp
orated

 into the Low
land

s STS-D
 

ap
p

roach should
 b

e clear from
 this exp

lanation, b
ut it rem

ains to b
e 

d
one.

This chapter p
resented tw

o w
ays to further d

evelop the Low
land

s 
socio

-technical system
s d

esig
n ap

p
roach. Som

e other options for further 
d

evelop
m

ent are w
orth m

entioning here:

- 
Find a w

ay to incorp
orate a m

ultip
le-stakehold

er ap
p

roach in 
setting org

anizational g
oals (for m

ultip
le value creation) that the 

structure to b
e d

esig
ned should help achieve.

- 
Link 

(corp
orate) 

g
overnance 

by 
external 

(g
overnm

ent) 
ag

en-
cies and internal b

oard
s of directors to the d

esig
n of the control 

structure.
- 

A
d

apt the d
esig

n rules to d
esig

ning at the netw
ork level of col-

lab
orating p

arties (com
p

anies, N
G

O
s, individ

uals, g
overnm

ent), 
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w
here hierarchical p

ow
er is lacking, w

hich p
oses chang

e-m
an-

ag
em

ent challeng
es.

Further d
evelop

m
ents of Low

land
s STS-D

 m
ay b

e coordinated by the 
U

lb
o D

e SitterK
now

led
g

e Institute, found
ed in 2012 to honor the late d

e 
Sitter, a p

artner of the glob
al STS-D

 netw
ork. (See http://w

w
w

.ulb
od

esit-
terkennisinstituut.nl/kennisinstituut/).

R
EFER

EN
C

ES
A

round the sociocratic id
eas, an active international society exists, and 

it started an ed
ucational p

rocess for b
ecom

ing a certified sociocratic 
p

rofessional. M
ore inform

ation is includ
ed in texts, p

ap
ers, and links 

to YouTub
e vid

eos via w
eb

sites, b
oth in D

utch (http://w
w

w
.sociocra-

tie.nl/) and English (http://w
w

w
.sociocratie.nl/glob

al/).

The U
S org

anization: http://w
w

w
.socionet.us/

The W
ikip

ed
ia article: http://en.w

ikip
edia.org

/w
iki/Sociocracy

A
b

out H
olacracy

TM: http://holacracy.org
/

The U
lb

o D
e SitterK

now
led

g
e Institute (in D

utch only): http://w
w

w
.

ulb
od

esitterkennisinstituut.nl/kennisinstituut/
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ross-ind
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netw
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ased 
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anization 

has 
b

ecom
e central to the em

erging p
ractice of science and engineering 

(N
ob

elius 2004). H
ence, the U

S N
ational Science Found

ation and m
any 

others b
elieve it is now

 vitally im
p

ortant to im
p

rove d
esig

n of w
ork sys-

tem
s for innovation and know

led
g

e w
ork that is interd

ep
end

ent yet not 
colocated.

C
oordination has b

een d
escrib

ed as “the m
ajor challeng

e” of glob
al 

softw
are d

evelop
m

ent (H
erb

sleb 2007). O
thers contend that there is a 

“cost to overcom
e” w

ith glob
al p

rojects and m
ultiuniversity research and 

a key cost d
river is coordination (B

ind
er 2007, C

um
m

ing
s et al. 2007).

This 
com

p
arative 

stud
y 

of 
ong

oing 
research-and

-d
evelop

m
ent 

(R-and
-D

) p
rojects cond

ucted by virtual, g
eog

rap
hically disp

ersed team
s 

reinforces the im
p

ortance of m
anaging the challeng

e of coordinating 
know

led
g

e w
ork across tim

e and sp
ace. The org

anizations and p
rojects 

studied rep
resent different stag

es in an innovation p
rocess continuum

, 
ranging 

from
 

b
asic 

research 
to 

scale-up 
and 

com
m

ercial 
d

evelop
-

m
ent. U

sing socio
-technical system

s (STS) analysis as a m
ethod

ological 
ap

p
roach, the research has focused on und

erstanding the influence of 
virtuality on d

elib
erations and know

led
g

e d
evelop

m
ent at various stag

es 
of the innovation continuum

. O
ur research aim

 has then b
een to learn 
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m
ore ab

out the effective coordination of this know
led

g
e d

evelop
m

ent by 
team

s w
orking across tim

e, sp
ace, and changing environm

ents.

R
ESEA

R
C

H
 SIT

ES A
N

D
 M

ET
H

O
D

O
LO

G
IC

A
L A

P
P

R
O

A
C

H
Three ongoing virtual R-and-D

 projects are included in this study; each proj-
ect is in a different industry, and each deals w

ith different challenges based 
on the type of virtual w

ork being done. R and D
 has been characterized as an 

intrinsic learning system
 (Purser et al. 1992) w

ith m
ultiple stages. Each stage 

is defined by the degree to w
hich participants do or do not know

 the “w
hat” 

(objective) or the “how
” (m

ethod or m
eans) of their know

ledge developm
ent 

and synthesizing activities. These stages form
 an innovation continuum

4 that 
ranges from

 high uncertainty tasks in w
hich participants don’t know

 w
hat is 

the objective in concrete term
s and don’t know

 how
 to operationalize it—

to 
projects w

ith low
 uncertainty in w

hich participants know
 “w

hat” they need to 
achieve and also know

 how
 to achieve it operationally (see fig. 7.1).

Fig
ure 7.1 Six-Stag

e C
ontinuum

 of the Inovation 
Process, w

ith Location of C
ase Stud

y Projects

4 C
arolyn O

rd
ow

ich (p
ersonal com

m
unication, M

arch 26, 2009) outlined an innova-
tion continuum

 ad
ap

ted from
 a research p

ortfolio m
od

el orig
inally d

evelop
ed and 

d
ep

loyed at B
ell Lab

oratories (Revkin 2008).

Each p
roject in this stud

y is located
 at a d

ifferent stag
e on the con-

tinuum
 of the innovation p

rocess, and
 each d

isp
lays a d

ifferent level 
of uncertainty in the p

roject w
ork. The “O

rchid
 Project” w

as a p
ure 

research p
roject (R1) on the innovation continuum

. The “U
niform

 D
ata 

Set Project” w
as initially stud

ied
 in the early d

evelop
m

ent stag
e (D

1) 
and

 m
ore sub

stantially at the ad
vanced

 d
evelop

m
ent stag

e (D
2) on the 

continuum
. The “Larg

e V
id

eo G
am

e (LVG
) Project” w

as p
rim

arily p
osi-

tioned
 in the scale-up

 stag
e (D

4), althoug
h the eng

ineering
 asp

ects of 
this p

roject m
ore closely alig

ned
 w

ith the start-up
 stag

e (D
3) of d

evel-
op

m
ent. In ad

dition to b
eing clearly id

entified as R-and
-D

 p
rojects, each 

of the p
rojects has b

een cond
ucted by team

s in a virtual org
anizational 

setting. In each case, w
ork is com

p
osed of interd

ep
end

ent know
led

g
e-

b
ased tasks cond

ucted by team
s that are disp

ersed across sp
ace and 

tim
e and are unab

le to collab
orate face-to

-face all or m
ost of the tim

e. 
Thus, each case exem

p
lifies the p

rim
ary characteristics as id

entified in 
p

rior studies of “virtuality” in team
w

ork p
rocesses (D

ixon and Panteli 
2010, G

ib
son and G

ib
b

s 2006, C
hud

ob
a et al. 2005, Lojeski 2008).

T
H

E R
ESEA

R
C

H
 SIT

ES
The O

rchid Project rep
resents the field of fund

am
ental, b

asic research 
and ap

p
ears at p

osition R1 on the innovation continuum
; it is a collab

ora-
tive p

roject am
ong theoretical and exp

erim
ental p

hysicists from
 research 

universities around the w
orld. The p

roject, fund
ed by the U

S D
efense 

A
d

vanced Research Projects A
g

ency (D
A

RPA
), is led by a team

 of scien-
tists from

 C
altech and includ

es other team
s of p

hysicists from
 universities 

in the U
nited States, A

ustria, and G
erm

any. It is a p
ure research stud

y in 
w

hich the researchers d
on’t know

 w
hat they are g

oing to find and there-
fore d

on’t know
 how

 to d
esig

n a research p
roject that w

ill actually b
e 

effective. The d
eg

ree of virtuality is hig
h in the p

atterns of interaction 
b

etw
een faculty and stud

ents or p
ostd

oc staff.
The U

niform
 D

ata Set(U
D

S) Project is a joint p
roject am

ong tw
enty-

nine A
lzheim

er’s D
isease C

enters across the U
nited States and the 

N
ational Institutes of H

ealth. A
t the outset, in the d

evelop
m

ent of the 
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“m
inim

al d
ata set,” the p

roject w
as p

ositioned at D
1 on the innovation 

continuum
—

the p
arties knew

 w
hat their g

oal w
as b

ut d
id

n’t know
 how

 
to accom

p
lish it. B

ased on this exp
erience, this has evolved to a m

ature 
d

evelop
m

ent p
roject (D

2) that is exp
anding its investig

ation b
ased on 

earlier accom
p

lishm
ents. The chief p

articip
ants have w

orked tog
ether for 

a num
b

er of years und
er overall g

uid
ance of the N

ational A
lzheim

er’s 
C

oordinating C
enter. In ad

dition, there are sub
stantial p

rofessional ties 
w

ithin and across the centers b
ecause the m

em
b

ership consists of a 
m

ajority of the w
orld

’s exp
erts in A

lzheim
er’s disease treatm

ent.
The 

Larg
e 

V
id

eo 
G

am
e 

(LVG
) 

Project 
involved 

som
e 

Start-U
p 

D
evelop

m
ent (D

3) and m
ostly Scale-U

p D
evelop

m
ent (D

4) activities; it 
incorp

orates art-asset p
rod

uction, engineering, and testing activities 
shared am

ong the g
am

e d
evelop

er and team
s of vend

ors around the 
w

orld. C
larity of p

urp
ose and outcom

e is crucial in the D
4 p

ositioning of 
LVG

, and thoug
h uncertainty ab

out the w
hat and, to a som

ew
hat lesser 

extent, the how
 of the p

rocess is low
, there is a hig

h d
eg

ree of virtuality 
and relatively low

 face-to
-face collab

oration in this p
roject.

T
H

EO
R

ET
IC

A
L B

A
C

K
G

R
O

U
N

D
 A

N
D

 M
ET

H
O

D
O

LO
G

IC
A

L A
P

P
R

O
A

C
H

In virtual org
anizations that involve innovation, w

ork is nonlinear and 
know

led
g

e-b
ased. This m

eans m
uch of the w

ork is cond
ucted throug

h 
discussions and choice-m

aking interactions that are often not face-to
-

face; these are referred to as “d
elib

erations” in socio
-technical system

s 
theory. D

elib
erations are “p

atterns of exchang
e and com

m
unication…

to 
red

uce the eq
uivocality of a p

rob
lem

atic issue” (Pava 1983, 1986). They 
are not discrete d

ecisions—
they are a m

ore continuous context for d
eci-

sions. They have three asp
ects: topics, forum

s, and p
articip

ants. Finally, 
a d

elib
eration is a unit of analysis (like “unit op

erations” in linear p
ro

-
cesses)—

the inp
ut, conversion, and outp

ut at these ”choice p
oints” is 

w
hat m

oves know
led

g
e w

ork forw
ard. The value of d

elib
eration analysis 

to id
entify sources of variances and d

elays in new
-p

rod
uct d

evelop
m

ent 
has b

een d
em

onstrated (Shani and Sena 2003, Purser 1992, Pasm
ore and 

G
urley, 1991). This N

SF research p
roject aim

ed to extend use of Pava’s 

second
-g

eneration STS analysis of key choice p
oints into research setting

s 
in w

hich eq
uivocality is even g

reater to id
entify how

 uncertainty shap
es 

virtual p
rojects and outcom

es across the full innovation continuum
.

A
n extensive review

 of the literature on virtual organization helped fram
e 

the context and focal questions for this research. Researchers then con-
ducted scoping interview

s conducted in each organization to gain an under-
standing of the projects and team

s involved in the virtual w
ork. Through a 

com
bination of structured interview

s and observation, researchers identified 
and tracked key deliberations in each w

orksite to gather core data about the 
innovation process and outcom

es. Finally, the team
 conducted follow

-up 
interview

s to assess the quality and outcom
es of the deliberations process.

STS analysis p
rovid

ed a p
ow

erful lens throug
h w

hich to view
 know

l-
ed

g
e g

eneration and sharing, hig
hlig

hting b
oth social and technical sys-

tem
s of coordination in virtual w

ork environm
ents.
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CO
O

R
D

IN
AT

IO
N

 M
EC

H
A

N
ISM

S
C

oordination m
echanism

s are d
evelop

ed or em
erg

e b
ecause of the 

need to m
anag

e interd
ep

end
ence am

ong w
ork activities (H

erb
sleb 2007, 

G
ib

son and G
ib

b
s 2006, M

alone and C
row

ston 1994) w
hile m

inim
izing 

b
arriers that affect the cap

acity to red
uce eq

uivocality in d
elib

erations. 
Purser et al. (1992) id

entified four m
ain categ

ories of “b
arriers” ob

struct-
ing and d

elaying collab
orative know

led
g

e d
evelop

m
ent:

1. 
K

now
led

g
e-sharing and p

lanning b
arriers, such as lack of coop

-
eration, m

issing p
arties, or unrealistic tim

e fram
es

2. 
C

og
nitive fram

e-of-reference b
arriers, associated w

ith differences 
in lang

uag
e, values, etc.

3. 
K

now
led

g
e-retention and p

roced
ural b

arriers, such as lack of tech-
nical d

ocum
entation, unclear roles, and diffused resp

onsibilities
4. 

K
now

led
g

e-acq
uisition 

b
arriers 

resulting 
in 

lack 
of 

availab
le 

know
led

g
e

A
 connection betw

een coordination m
echanism

s and the possibility of 
m

itigating know
ledge-developm

ent barriers is based on theory of organi-
zational inform

ation processing (G
albraith 1974, D

aft and Lengel 1986). This 
theory postulates that structural m

echanism
s for coordination m

ust provide 
the m

eans to handle the am
ount and richness of inform

ation processing 
required by the uncertainty and equivocality of an organization/team

’s task 
and environm

ent. In other w
ords, coordination m

echanism
s m

ake a m
ajor 

difference in how
 w

ell deliberations in nonroutine w
ork incorporate the 

right inform
ation and know

ledge and the right participants at the right tim
e.

Sp
ecific m

echanism
s to p

erm
it coordination have b

een p
rop

osed 
using an inform

ation-p
rocessing view

 of org
anization d

esig
n. H

ow
ever, 

m
ore sp

ecific to glob
al softw

are p
rojects, and m

ost relevant for our stud
y 

of R and D
, Sab

herw
al (2003) cond

ensed m
any classifications id

entified in 
the inform

ation system
s literature into a typ

olog
y of four m

ajor coordina-
tion m

echanism
s: (1) stand

ard
s, (2) p

lans, (3) form
al m

utual ad
justm

ent, 
and (4) inform

al m
utual ad

justm
ent.

C
oordination 

throug
h 

“stand
ard

s” 
relies 

on 
p

resp
ecification 

of 
rules, routines, techniq

ues, and targ
ets. C

oordination throug
h “p

lans” is 
another ap

p
roach that is m

ostly im
p

ersonal in nature once im
p

lem
ented. 

B
oth of these form

s of coordination are often b
uilt into the structure of 

inform
ation system

s. B
y contrast, in b

oth form
s of “m

utual ad
justm

ent,” 
coordination is m

ad
e p

ossib
le throug

h interp
ersonal com

m
unication, 

feed
b

ack, and interaction. In form
al m

utual ad
justm

ent, coordination is 
“m

ore structured” in d
esig

n-review
 m

eeting
s and in sup

ervisory or liaison 
roles versus inform

al m
echanism

s of im
p

rom
ptu or face-to

-face com
m

u-
nication. In ad

dition to d
efining key m

od
es of coordination, theory, and 

em
pirical research (Thom

p
son 1967, G

alb
raith 1974; K

raut and Streeter 
1995) have id

entified the level of task uncertainty and the d
eg

ree of 
task eq

uivocality (or am
big

uity) as key d
eterm

inants of the req
uirem

ents 
for sp

ecific coordination m
echanism

s. In b
road term

s, the p
rop

osition 
has b

een that “m
ore inform

al, com
m

unications-oriented” m
echanism

s 
are m

ore suitab
le “w

hen uncertainty is g
reater [for exam

p
le] d

uring the 
req

uirem
ents analysis p

hase.” O
n the other hand, “m

ore form
al, control-

oriented” m
echanism

s are “m
ost suitab

le w
hen uncertainty is less [for 

exam
p

le] d
uring the d

esig
n, im

p
lem

entation, and testing p
hases of a 

p
roject” (Sab

herw
al 2003).

In sum
m

ary, there is consid
erab

le p
rior literature sug

g
esting that task 

uncertainty is an im
p

ortant factor influencing coordination m
echanism

s. 
The intent of this com

p
arative case stud

y has b
een to extend these find

-
ing

s to a virtual context, and over a w
id

er rang
e of the innovation con-

tinuum
, b

eyond p
rod

uct d
evelop

m
ent to includ

e fund
am

ental research 
activity as w

ell.

FIN
D

IN
G

S

T
H

E LV
G

 P
R

O
JEC

T
The Larg

e V
id

eo G
am

e p
roject is a critically tim

e-b
ound

 com
m

ercial-
p

rod
uct-d

evelop
m

ent p
rocess b

ased
 in the U

nited
 States w

ith a virtual 
org

anization of contractors d
isp

ersed
 across the g

lob
e. There is lim

ited 



130
131

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

econom
ic viab

ility for face-to
-face interaction am

ong
 m

em
b

ers of the 
virtual p

roject team
s. Prod

uction includ
es 3D

 anim
ation art assets, 

system
s eng

ineering, w
eb

site d
esig

n, and
 q

uality assurance. In ad
d

i-
tion to LVG

 hom
e-b

ased
 staff, the virtual org

anization includ
es exter-

nal art-asset vend
ors, as w

ell as eng
ineering

 and
 w

eb
site d

evelop
m

ent 
vend

ors.
Key d

elib
erations at LVG

 often occur at the front end of the p
rod

uc-
tion p

rocess involving “choice p
oints” such as vend

or selection. E
xam

p
les 

of other key d
elib

erations are d
efining and estim

ating outsourced p
roject 

w
ork and sp

ecifying d
ocum

entation and p
rod

uction req
uirem

ents.
D

uring the p
eriod of this case stud

y, it ap
p

eared that know
led

g
e-

sharing and d
evelop

m
ent b

arriers w
ere less p

revalent in virtual art p
ro

-
d

uction than for virtual org
anization of softw

are engineering and w
eb 

system
s d

evelop
m

ent, w
here b

arriers includ
ed unclear exp

ectations, 
unrealistic tim

e fram
es, and lack of d

ocum
entation. D

elayed d
ata transfer 

resulted som
etim

es from
 incom

p
atib

le IT system
s and

/or security issues. 
Intellectual-p

rop
erty issues could also p

revent LVG
 core op

erations from
 

sharing vital source cod
e w

ith vend
ors.

In the relatively routine and m
ature w

ork p
rocesses of virtual art p

ro
-

d
uction for LVG

, inform
ation system

s have p
rovid

ed vital sup
p

ort for clear 
exp

ectations ab
out task d

eliverab
les. A

g
reem

ents on acceptab
le outp

ut 
are coordinated using screen shots, visual targ

ets, e-m
ails, extensive digi-

tal d
ocum

entation, and in som
e cases, w

eb
-b

ased p
roject-m

anag
em

ent 
softw

are.
For engineering and w

eb/online g
am

e d
evelop

m
ent, how

ever, LVG
 

staff w
ill m

ost often not know
 the fine d

etails of how
 the outp

uts are to 
b

e achieved. For exam
p

le, in-house staff m
ay d

o p
relim

inary d
esig

n of 
new

 w
eb

site features, b
ut d

etailed technical d
esig

n w
ould b

e d
one by a 

vend
or. H

ow
ever, the q

uick feed
b

ack that is p
ossib

le in-house, standing 
over each other’s com

p
uters and m

aking “live” corrections to any m
isun-

d
erstanding

s has g
enerally b

een unavailab
le w

ith engineering vend
ors in 

a virtual org
anization. This results in d

elay and cost overruns, p
articularly 

for the first p
rod

uct version of g
am

e d
evelop

m
ent ob

served in this stud
y.

Fo
rtunately, in the tim

e p
erio

d
 b

etw
een the tw

o p
ro

d
uct-d

evel-
o

p
m

ent runs, LV
G

 staff m
ad

e im
p

o
rtant chang

es in their co
o

rd
inatio

n 
m

echanism
s. Eng

ineering
 p

rojects are now
 “chunked

” into p
hases, 

and
 vend

o
rs m

ust p
rovid

e sched
ules fo

r sp
ecific d

eliverab
les. A

nd
, 

sup
p

lem
enting

 all of the reg
ular p

roject-m
anag

em
ent to

o
ls and

 sys-
tem

s, LV
G

 m
ad

e a structural ro
le chang

e to d
esig

nate a sing
le “p

ro
d

-
uct ow

ner” co
ntact p

erso
n to reso

lve issues w
ith each vend

o
r fo

r a 
sp

ecific eng
ineering

 assig
nm

ent. N
ew

 technical arrang
em

ents have 
also help

ed
 overco

m
e the intellectual-p

ro
p

erty issues that p
revio

usly 
co

nstrained
 the sharing

 of g
am

e so
urce co

d
e

—
a “clo

ud
-b

ased
 d

esk-
to

p” so
lutio

n p
rovid

es vend
o

rs access to so
urce co

d
e and

 the ab
ility 

to integ
rate new

 co
d

e, w
hile p

reserving
 LV

G
 p

ro
p

rietary co
ntro

l. A
nd 

selectio
n of any vend

o
r is now

 d
ep

end
ent o

n verificatio
n of IT co

m
p

at-
ib

ility and
 an o

n-site security check. To clo
se yet another g

ap
 in know

l-
ed

g
e co

o
rd

inatio
n, q

uality-assurance staff in a rem
ote test center can 

now
 vid

eo
co

nference into p
ro

d
uctio

n m
eeting

s and
 “scrum

s” at LV
G

 
co

re o
p

eratio
ns and

 thereb
y increase their tacit know

led
g

e of g
am

e 
architecture. The overall effect of such chang

es w
as that the seco

nd 
p

ro
d

uct run w
as co

m
p

leted
 o

n tim
e, o

n sp
ec w

ith few
 q

uality issues, 
and

 w
ithin b

ud
g

et.

T
H

E U
D

S P
R

O
JEC

T
The U

niform
 D

ata Set (U
D

S) is a longitudinal database of clinical and neuro-
pathological inform

ation gathered from
 A

lzheim
er’s patients in the U

nited 
States. From

 1984 to 1999, the initial developm
ent of this database (D

1) 
w

as the M
inim

um
 D

ata Set that suffered a m
issing data rate of 20 to 30 

percent. B
y 1999, the sponsor agency, the N

ational Institute of A
ging (N

IA
), 

recognized a need for a reliable, m
ore robust data set as a resource for 

A
lzheim

er’s research and established a N
ational A

lzheim
er’s C

oordinating 
C

enter (N
A

C
C

) at the U
niversity of W

ashington. The center’s m
andate w

as 
to support m

ore effective collaboration am
ong tw

enty-nine A
lzheim

er’s 
D

isease C
enters across the U

nited States in developm
ent (D

2) and utiliza-
tion of a U

niform
 D

ata Set. Since then, the N
A

C
C

 has w
orked w

ith clinical 
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task forces of A
lzheim

er’s D
isease C

enter directors and clinical core direc-
tors to develop and up

date the standardized content of the U
D

S.
Key d

elib
erations in this p

roject (cond
ucted via vid

eoconferences, 
teleconferences, e-m

ail, and som
etim

es in p
erson) have selected the 725 

d
ata p

oints to includ
e in the d

ata set—
an im

p
ortant issue b

ecause it 
d

eterm
ines w

hat longitudinal inform
ation w

ill b
e availab

le for research-
ers. A

nother key d
elib

eration has revolved around how
 to collect the U

D
S 

d
ata: as m

any as eig
hteen stand

ardized form
s d

evelop
ed by clinical task 

forces are now
 used to collect p

atient d
ata on sociod

em
og

rap
hics, fam

-
ily history, d

em
entia history, neurological exam

 finding
s, functional sta-

tus, neurop
sychological test results, clinical diag

nosis, and im
aging tests. 

D
ata m

anag
ers at each of the tw

enty-nine centers m
onitor the q

uality of 
the local d

ata b
efore sub

m
itting it electronically to the N

A
C

C
 each m

onth, 
creating a reliab

le, larg
e-scale p

ool of d
ata for scientists to analyze.

The m
ove to the U

D
S from

 the original d
ata set raised a num

b
er of 

issues. Initially, m
any of the A

lzheim
er’s D

isease C
enters resisted the 

concept of a coordinating center and view
ed the req

uirem
ent to use 

stand
ardized d

ata collection system
s as an im

p
osition on b

eing ab
le to 

collect d
ata b

est suited to their p
articular research interests. This created 

m
ajor b

arriers to know
led

g
e sharing in the early d

elib
erations ab

out w
hat 

elem
ents to includ

e in the U
D

S. O
ther b

arriers arose from
 the different 

fram
es of reference associated w

ith researchers’ diverse discip
lines.

The N
A

C
C

 w
as a purposefully designed coordinating m

echanism
 to 

address the barriers. It has provided an infrastructure, a neutral “referent 
organization” (Trist 1983), guiding stakeholder participation for effective 
deliberations on the design and ongoing refinem

ent of the U
D

S. This coor-
dination m

echanism
 is activated by the skill of specific individuals w

ithin the 
N

IA
 and N

A
C

C
 in key “netw

ork builder” (H
argadon 2003) roles: they have 

built relationships across organizations and disciplines, often through m
ul-

tidisciplinary, m
ulticenter, technical steering com

m
ittees. The outcom

e has 
been that N

A
C

C
 is now

 instrum
ental in A

lzheim
er’s research, and the U

D
S 

has received acclaim
 as an exem

plar of research collaboration (Kolata 2010).

T
H

E O
R

C
H

ID
 P

R
O

JEC
T

The O
rchid p

roject w
as an international m

ultiuniversity collab
oration by 

a team
 of tw

enty p
hysicists and g

rad
uate stud

ents led by faculty at the 
C

alifornia Institute of Technolog
y (C

altech) w
ho p

artnered w
ith scientists 

at other universities in Europ
e and N

orth A
m

erica. The research w
as the-

oretical and exp
erim

ental w
ith hig

h interd
ep

end
ence am

ong p
hysically 

disp
ersed team

s. Tw
o team

s w
ere d

esig
ning and b

uilding lab eq
uip

m
ent 

and cond
ucting the exp

erim
ental research, w

hile three other g
roup

s 
form

ed a team
 of theorists sup

p
orting exp

erim
entation. Tog

ether, these 
diverse research g

roup
s aim

ed to ad
vance know

led
g

e in a new
 field of 

science—
optom

echanics (i.e., the use of lig
ht to m

anip
ulate m

echanical 
d

evices at nano scale).
Key d

elib
erations w

ithin this p
roject focused on the selection of 

exp
erim

ents to run, the d
esig

n of the actual exp
erim

entation, and the 
interp

retation and refinem
ent of the d

ata g
athered. K

now
led

g
e b

ar-
riers associated w

ith these d
elib

erations w
ere sig

nificant. Varied disci-
p

linary roots of the research g
roup

s led them
 to use different lang

uag
e 

to d
escrib

e the sam
e d

ata, and each g
roup had its ow

n uniq
ue p

rob
-

lem
-solving ap

p
roach. A

 sig
nificant challeng

e w
as the w

id
e g

eog
rap

hic 
disp

ersion com
bined w

ith the hig
h d

eg
ree of recip

rocal and team
 inter-

d
ep

end
ence am

ong their lab
oratory facilities. There w

as a constant 
threat of failure to use know

led
g

e if the diversity of scientific p
ersp

ec-
tives could not b

e accessed and integ
rated for creative p

rob
lem

 solving 
in the exp

erim
ental p

rocess. A
nother m

ajor b
arrier to the acq

uisition of 
know

led
g

e resulted from
 som

e incom
p

atibility in the eq
uip

m
ent used by 

the different lab
oratories.

For coordination, O
rchid p

roject scientists m
ad

e extensive use of 
shared 

d
atab

ases 
and 

annotated 
d

ocum
ent 

rep
ositories. 

W
henever 

exp
erim

ents picked up intensity, digital com
m

unication such as Skyp
e 

conversations, som
etim

es w
ith screen-sharing or use of electronic “w

hite-
b

oard
s,” texting, and e-m

ail could occur alm
ost constantly d

uring a long, 
m

ulti-tim
e-zone w

ork d
ay.
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H
ow

ever, the p
roject’s g

reatest collab
oration challeng

es w
ere over-

com
e q

uite serendipitously. The need to invent a m
ethod

olog
y so that 

d
evices created at C

altech could run on different exp
erim

ental eq
uip

-
m

ent in Europ
e req

uired a d
etailed und

erstanding by each p
arty of the 

other’s technical cap
abilities and lim

itations. The m
echanism

 in this virtual 
org

anization that help
ed b

rid
g

e the different fram
es of reference m

ost 
w

as w
hat the scientists cam

e to refer to as the role of an “em
b

ed
d

ed 
researcher.” A

 Europ
ean g

rad
uate stud

ent cam
e to C

altech for a short 
visit by chance and w

as ab
le to see differences in m

ethod
s and technol-

og
y b

etw
een the tw

o exp
erim

ental g
roup

s and facilitated solutions to 
m

erg
e their ap

p
roaches. A

nother g
rad

uate stud
ent, from

 the theoreti-
cal school, w

as also unexp
ectedly sent to C

altech—
he w

as ab
le to give 

real-tim
e sug

g
estions to help interp

ret d
ata for the exp

erim
entalists. This 

liaison or “strad
dler” role w

as an ong
oing help to coordinate know

led
g

e 
exchang

e b
etw

een p
roject theorists and exp

erim
entalists.

B
oth of these tem

p
orary roles p

roved
 to b

e vital coord
ination 

m
echanism

s for this p
roject that, over a p

erio
d

 of four years, yield
ed 

a series of internationally recog
nized

 p
ub

lications (Safavi-N
aeini et al., 

2013) and
 p

ro
d

uced
 a “m

ilestone” d
em

onstration of op
tom

echanical 
cap

ab
ilities.

CO
N

C
LU

SIO
N

S
A

ll of the virtual R-and
-D

 project team
s in this com

parative case study 
encountered substantial know

ledge-developm
ent barriers and used coor-

dination m
echanism

s to overcom
e barriers, partly by chance in the case 

of the O
rchid project, by astute leadership and participative design in the 

U
D

S project, and through effective organizational learning in the Large 
V

ideo G
am

e project.
O

f the four m
ain categ

ories of coord
ination d

efined earlier (stan-
d

ard
s, p

lans, form
al m

utual ad
justm

ent, and
 inform

al m
utual ad

just-
m

ent), all w
ere used

 to som
e d

eg
ree in sp

ecific exam
p

les d
evelop

ed by 
team

s w
ithin each of the three R-and

-D
 p

rojects in our stud
y sam

p
le (see 

tab
le 7.1).

M
oreover, the typ

e of m
echanism

s that p
roved to b

e m
ost sig

nificant 
in m

itig
ating know

led
g

e b
arriers and im

p
roving R-and

-D
 p

erform
ance in 

the context of virtual org
anization varied according to the nature of the 

p
roject task. Thus, the finding

s extend p
revious theory ab

out the correla-
tion b

etw
een typ

es of coordination m
echanism

s and levels of task uncer-
tainty across the full continuum

 of innovation (see fig. 7.2).

Tab
le 7.1 Sp

ecific E
xam

p
les w

ithin Four C
ateg

ories 
of C

oord
ination M

echanism
s
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Fig
ure 7.2 C

oord
ination M

echanism
s and Task U

ncertainty on the 
Innovation C

ontinuum

Fo
r tho

se activities and
 p

rojects w
ith the low

er d
eg

ree of uncer-
tainty, the m

o
re im

p
actful w

ere technical and
 structural—

fo
r exam

p
le, 

the screen shots, visual targ
ets, and

 p
roject-m

anag
em

ent softw
are 

that p
rovid

ed
 “stand

ard
s” and

 “p
lans” to co

o
rd

inate exp
ectatio

ns 
b

etw
een LV

G
 and

 its art-p
ro

d
uctio

n vend
o

rs. H
ow

ever, the so
cial o

r 
m

utual-ad
justm

ent co
o

rd
inating

 m
echanism

s had
 m

o
re im

p
act in m

iti-
g

ating
 b

arriers in tho
se activities and

 p
rojects in w

hich there w
as hig

her 
uncertainty ab

o
ut o

utco
m

es and
 p

ro
cess: fo

r exam
p

le, the “em
b

ed
-

d
ed

 researchers” w
ho

 co
ntrib

uted
 vital liaiso

n acro
ss d

iscip
lines and 

institutio
ns in the O

rchid
 p

roject functio
ned

 m
uch like the “strad

d
ler” 

ro
le d

escrib
ed

 as a co
nd

uit fo
r “transfer of tacit know

led
g

e” in g
lo

b
al 

softw
are eng

ineering
 p

rojects (H
eeks et al. 2001, Lai et al. 2003).

Ind
eed

, there ap
p

ears to b
e a co

m
p

lem
entarity b

etw
een the 

“technical” and
 “so

cio” d
im

ensio
ns of co

o
rd

inatio
n. N

either is entirely 
sufficient fo

r overall co
o

rd
inatio

n, b
ut each tend

s to b
e m

o
re im

p
act-

ful, d
ep

end
ing

 o
n the stag

e of innovatio
n o

r nature of know
led

g
e w

o
rk 

(see fig
. 7.3).

Fig
ure 7.3 D

iffering Im
p

act of ‘Technical’ and ‘Socio’ Form
s of C

oord
ination 

in Innovation

This com
p

lem
entarity of different typ

es of coordination m
echanism

s 
is exem

p
lified by the exp

erience in the LVG
 p

roject for system
s engineer-

ing and w
eb

site d
evelop

m
ent. A

t this (D
3) stag

e of innovation, effective 
coordination req

uired a com
bination of im

p
ortant “technical” elem

ents of 
w

eb
-b

ased p
roject-m

anag
em

ent softw
are and short-tim

e-fram
e “chunk-

ing” of p
roject p

lans, along w
ith a form

al m
utual-ad

justm
ent m

echanism
 

in the form
 of a new

 “p
rod

uct ow
ner” role w

ithin the social system
 of 

relations b
etw

een LVG
 and its vend

ors.
A

nother form
 of interaction betw

een the “socio” and “technical” 
dim

ensions of coordination is the significance of how
 these m

echanism
s 

are used, aside from
 the process of their design or selection. For exam

ple, 
as suggested by prior studies (M

alhotra and M
ajchrzak 2014), frequent 

annotation of docum
ents in w

eb
-based repositories m

ade the sharing of 
inform

ation and the interpretation of experim
ental data m

uch m
ore m

ean-
ingful and productive for the theorists and experim

entalists scattered 
across continents in dispersed scientific project team

s. C
onversely, w

hat 
m

ade the inform
al m

utual-adjustm
ent m

echanism
 of their very infrequent 

face-to-face discussions m
ost effective w

as the extensive planning done 
prior to their m

eetings.
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M
any of these effects often occur in colocated team

w
ork as m

uch 
as in virtual org

anizations. H
ow

ever, p
articip

ants in this stud
y rep

orted 
that, com

p
ared to their exp

erience of colocated team
w

ork, b
arriers to 

the d
evelop

m
ent of know

led
g

e (e.g., intellectual-p
rop

erty issues, diver-
g

ent p
riorities) w

ere m
ore difficult to m

anag
e in the virtual context of 

collab
orative innovation. A

nd althoug
h scientists and their g

rad
uate stu-

d
ents used virtual w

orksp
ace IT tools for task coordination, the difficulties 

of com
m

unicating tacit know
led

g
e and the d

ata-interp
retation challeng

e 
of “sense m

aking” (B
oland and Tenkasi 1995) w

ere accentuated in these 
case-stud

y p
rojects of fund

am
ental research and ad

vanced d
evelop

m
ent.

Even so, there is “a com
m

on notion that collab
oration technolog

y and 
band

w
id

th w
ill allow

 a virtual team
 to p

erform
 as if colocated…

evid
ence 

show
s this notion to b

e a naïve m
yth” (M

oser and H
alpin 2009). O

ne im
pli-

cation for practitioners, from
 this com

parative stud
y of virtual team

w
ork, 

is that m
od

ern STS m
ethod

olog
y (up

dated for nonroutine w
ork in a virtual 

context) p
rovid

es a w
ay to assess and overcom

e “coordination costs.”
A

s an indication, a recent trial ap
p

lication of these research finding
s 

in a m
ajor N

orth A
m

erican research lab
oratory w

as view
ed very favorab

ly 
by scientists and staff challeng

ed w
ith coordination of team

w
ork across 

tim
e, sp

ace, and changing environm
ents in the lab

oratory and its netw
ork 

of related universities and p
rivate-sector stakehold

ers. The w
ork of these 

scientific team
s covered a w

id
e variety of topics at differing stag

es across 
the innovation continuum

.
W

orkshops w
ere held periodically over several m

onths at the laboratory 
to share the findings of this research study. D

uring and betw
een w

orkshops, 
scientists and their fellow

 team
 m

em
bers applied the concepts to analyze 

the process of their team
w

ork and then to select or develop and evaluate 
new

 coordination m
echanism

s using a four-step STS design m
ethodology:

1. 
Lo

cate the p
roject o

r sp
ecific know

led
g

e w
o

rk o
n the innova-

tio
n co

ntinuum
. A

w
areness of the p

o
sitio

ning
 of a team

’s w
o

rk 
o

n the co
ntinuum

 (and
 this p

o
sitio

ning
 m

ay w
ell m

ove d
uring 

the life of a p
roject) help

s anticip
ate the typ

es of “technical” 

and
/o

r “so
cio” m

echanism
s that are likely to b

e m
o

st sig
nifi-

cant in m
itig

ating
 know

led
g

e-d
evelo

p
m

ent b
arriers (see fig

s. 2 
and

 3).
2. 

Id
entify the key d

elib
erations or “choice p

oints” that are essential 
to m

ove the team
’s w

ork forw
ard. D

elib
erations are d

efined by 
a topic (e.g., w

hat exp
erim

ent to run, w
hat softw

are feature to 
d

evelop), and they req
uire sp

ecific inform
ation and know

led
g

e, 
w

ith the involvem
ent of sp

ecific p
articip

ants w
ith differing p

er-
sp

ectives and interests.
3. 

A
nalyze the m

o
st sig

nificant know
led

g
e-d

evelo
p

m
ent b

arri-
ers that p

otentially o
r actually im

p
ed

e the q
uality of these key 

d
elib

eratio
ns. To help

 m
aintain alertness to such b

arriers, use 
the typ

olo
g

y of (1) know
led

g
e-sharing

 and
 p

lanning
 b

arriers, 
(2) co

g
nitive fram

e-of-reference b
arriers, (3) know

led
g

e-reten-
tio

n and
 p

ro
ced

ural b
arriers, and

 (4) know
led

g
e-acq

uisitio
n 

b
arriers.

4. 
Select, d

esig
n, and

/or use ap
p

rop
riately the sp

ecific coord
i-

nation 
m

echanism
(s) 

that 
seem

 
m

ost 
cap

ab
le 

of 
m

itig
ating 

the id
entified

 know
led

g
e-d

evelop
m

ent b
arriers. This asp

ect 
of “d

esig
ning” (B

oland
 et al. 2008) for effective collab

oration 
need

s to b
e und

erstood
 and

 p
racticed

 as a continual, unfold
ing 

p
rocess to ad

d
ress b

oth evolution in the typ
e or stag

e of inno
-

vation/know
led

g
e w

ork and
 the ever-chang

ing
 context of virtual 

team
w

ork.

A
t the conclusion of the trial ap

p
lication, m

ore than 90 p
ercent of the 

scientists and staff rep
orted in a feed

b
ack survey that these concepts and 

m
ethod

olog
y “w

ill im
p

rove how
 w

e w
ork tog

ether” and “ad
d

ress [distrib
-

uted team
w

ork] issues w
e w

ere trying to solve.” These scientific team
s, all 

challeng
ed by som

e d
eg

ree of “virtual distance,” successfully d
esig

ned 
or selected new

 coordination m
echanism

s for their w
ork, including a 

rang
e of stand

ard
s and p

roced
ures, new

 system
s for inform

ation sharing 
and storag

e, and new
 team

 roles.
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In sum
m

ary, the finding
s of the research rep

orted here and the 
recent trial-ap

p
lication exp

erience sug
g

est that STS analysis and d
esig

n 
can p

rovid
e valuab

le sup
p

ort for m
od

ern team
w

ork. In this digital ag
e, 

“virtuality” is a characteristic of alm
ost all know

led
g

e-b
ased team

w
ork 

(D
ixon and Panteli 2010; Lojeski 2009). Varying d

eg
rees of innovation is a 

d
esired feature of alm

ost all know
led

g
e w

ork.

Fig
ure 7.4 Sociotechnical System

s Fram
ew

ork 
for C

oord
ination of V

irtual Team
w

ork

N
ow

, w
ith p

rop
er p

lanning and b
ud

g
etary p

rovision for collab
oration, 

m
ultiuniversity research team

s or glob
al technolog

y consortia should b
e 

ab
le to m

ix and m
atch from

 the p
alette of characteristics of a socio

-tech-
nical system

s (STS) fram
ew

ork (fig. 7.4) to select and d
esig

n the rig
ht com

-
bination of “socio” and “technical” ing

redients for effective coordination 
of their virtual team

w
ork.
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T
he fact that the future w

ill b
e characterized

 by netw
orks of intercon-

nected
 p

eop
le and

 inform
ation is no long

er d
eb

atab
le. Trad

itional 
w

ays of org
anizing, such as hierarchies and

 m
arket form

s, are ill-suited 
to a hyp

erturb
ulent, iV

U
C

A
 (interd

ep
end

ent, volatile, uncertain, com
-

p
lex, and

 am
b

ig
uous) environm

ent. H
ierarchies are org

anized
 throug

h 
d

ensely interconnected
 relationship

s b
ound

 by shared
 trad

itions and 
institutional loyalty, clear roles, consistent op

p
ortunity for ad

vancem
ent, 

job
 security, and

 b
enefits. The com

b
ination of loyalty and

 b
ureaucratic 

structure allow
s such org

anizations to reach unp
reced

ented
 scale b

ut 
m

akes them
 inflexib

le and
 slow

 to innovate. M
arket or free-ag

ent m
od

els 
of org

anizing, by com
p

arison, tend
 to b

e m
ore innovative and

 flexib
le, 

and
 they foster ind

ivid
ualism

. They forg
o rules, p

roced
ures, and

 d
eferen-

tial relations in favor of ind
ivid

ual effort and
 rew

ard. Loyalties are b
ased 

on affection for charism
atic lead

ers. This m
od

el is effective for m
od

ular 
p

rojects, b
ut w

eak org
anizational ties m

ake it d
ifficult to b

uild
 the exten-

sive interrelationship
s that are need

ed
 for new

 know
led

g
e-b

ased
 w

ork 
(Pow

ell 1990).
O

n the other hand, netw
ork m

od
els of org

anizing have b
een show

n 
to excel at interd

ep
end

ent know
led

g
e-b

ased w
ork. They em

erg
e around 

a sense of shared p
urp

ose and are coordinated throug
h collab

oratively 
d

evelop
ed, carefully chosen p

roced
ures suited to the context of w

ork 
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to b
e d

one. Peop
le w

ork b
oth in team

s and as ind
ep

end
ent individ

uals 
(nod

es) w
ho com

e tog
ether to solve a p

rob
lem

 and w
ho are m

otivated to 
com

e up w
ith solutions w

ithout b
eing asked to. They d

o so out of a d
eep 

sense of d
evotion to the cause and a d

esire to contrib
ute. N

etw
ork org

a-
nizations are strong

est w
hen you give p

eop
le the freed

om
 to use their 

skills and talent for the g
reater g

ood. The diversity of cap
ability stim

u-
lates innovation and cop

rod
uction. N

etw
ork org

anizing is the only effec-
tive resp

onse to the inform
ation flow

s of com
p

lex p
rob

lem
s, em

b
od

ying 
all the interd

ep
end

encies w
ithin and outsid

e the system
, in real tim

e (B
ar-

Yam
 2015).
A

ll three org
anizing m

od
els reflect the und

erlying value as to w
hether 

they result in hum
ane, healthy, and innovative hig

h-p
erform

ing org
aniza-

tions or d
esig

n p
atterns that are harm

ful to p
eop

le. H
ierarchies can b

e 
d

esig
ned to b

e relatively flat, fluid energizing entities or d
esig

ned w
ith so 

m
any rules that they end up as b

ureaucratic d
ead w

eig
ht. M

arket form
s 

can b
e d

esig
ned to p

rod
uce challenging, creative, w

ell-p
aying “freelance 

w
ork” or to p

rod
uce “contract w

ork” w
ith low

 p
ay and little op

p
ortunity 

to exercise talent. N
etw

ork d
esig

n can g
enerate trem

end
ous learning 

and co
-creaion of know

led
g

e or b
e d

esig
ned for control throug

h con-
tracts that und

erm
ine the very trust need

ed for co
-creaion. M

ost of the 
p

revious chapters of this b
ook d

eal w
ith d

esig
ning at the level of a single 

org
anization.
W

e p
ro

p
o

se that in every o
rg

anizing
 m

o
d

el, STS d
esig

n g
ener-

ates a q
uality of ro

les and
 o

rg
anizing

 that is healthy and
 hum

ane and 
elicits the hig

hest p
otential of all ind

ivid
uals, b

oth fo
r their b

enefit 
and

 fo
r the g

o
o

d
 of the w

ho
le. W

e b
elieve STS d

esig
n is w

ell suited
 to 

ad
d

ressing
 the co

m
p

lexity of w
o

rking
 w

ith d
iverse p

arties acro
ss m

ul-
tip

le b
o

und
aries, uncertain co

nversio
n p

ro
cesses, and

 p
ro

b
lem

atic 
interfaces w

ith a system
’s enviro

nm
ent. In this chap

ter, w
e exp

lo
re the 

heritag
e of STS theo

ry and
 p

ractice as it relates to
 netw

o
rk d

esig
n. 

W
e sho

w
 ho

w
 the uniq

ue ap
p

ro
ach of STS d

esig
n can achieve healthy, 

hum
ane, and

 innovative netw
o

rk and
 eco

system
 (netw

o
rks of net-

w
o

rks) d
esig

n.

ST
S N

ET
W

O
R

K
-D

ESIG
N

 T
H

EO
R

Y
 A

N
D

 P
R

A
C

T
IC

E
STS netw

ork org
anizing

 is a transp
arent, o

p
en, and

 d
ecentralized

 w
ay 

of co
nnecting

 no
d

es (such as a p
erso

n or org
anizatio

n) thro
ug

h a set 
of relatio

nship
s. These no

d
es co

nnect b
ecause of a co

m
m

o
n interest in 

an issue of d
eep

 co
ncern to all. W

hile netw
orks as a form

 are not new
, 

their p
resent-d

ay scale is am
p

lified
 b

y d
ig

ital, inform
atio

n, and
 co

m
m

u-
nicatio

n technolo
g

ies (IC
T

) p
ro

d
ucing

 new
 m

ed
ia for so

cial interactio
n 

such as b
lo

g
s, w

ikis, Faceb
o

o
k, and

 Tw
itter, thus creating

 a “co
m

p
lex 

so
cio

-technical org
anizing

 form
” in co

ntrast to the sim
p

le hub
-and

-
sp

o
ke,  face-to

-face netw
ork m

o
d

els of the p
red

ig
ital p

ast. So
m

e of the 
key elem

ents of netw
ork-d

esig
n theory are show

n in fig
ure 8.1.

C
om

p
lex netw

ork theory has evolved
 ind

ep
end

ently of STS d
esig

n 
theory, b

ut the tw
o are sim

ilar in m
any resp

ects and
 if consid

ered 
tog

ether, could
 sig

nificantly im
p

rove the d
esig

n of netw
orks. O

ne of the 
key sim

ilarities is that b
oth theories are b

ased
 on a p

urp
oseful system

s 
p

arad
ig

m
 (A

ckoff and
 Em

ery 1972). A
lso alike is the axiom

 that netw
orks 

Fig
ure 8.1 N

etw
orkstructure and Self-O

rg
anizing A

ction (A
d

ap
ted from

 
H

olley 2010)



148
149

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

evolve or ad
ap

t (Em
ery and

 Trist 1965). The self-org
anizing

 found
ation 

of netw
ork theory is analog

ous to the STS notions of p
articip

ation and 
p

luralistic d
em

ocracy as found
 in the Em

ery-Trist system
s p

arad
ig

m
 for 

the red
esig

n of w
orkp

laces (Em
ery and

 Trist 1973). O
ne of the m

ajor 
d

ifferences is that in com
p

lex netw
ork theory, social p

henom
ena should 

b
e conceived

 and
 investig

ated
 p

rim
arily throug

h the p
rop

erties of rela-
tions b

etw
een and

 w
ithin units, instead

 of the p
rop

erties of these units 
them

selves. Thus, it is often criticized
 for ig

noring
 ind

ivid
ual ag

ency. In 
classical socio

-technical theory, w
e focus on b

oth ind
ivid

ual structures 
such as that of job

 or role d
esig

n (social p
sycholog

ical) and
 collective 

structures (socio
-technical) for team

 and
 unit d

esig
n w

ithin an integ
rated 

op
en-system

 (socioecolog
ical) d

esig
n. Pava’s m

od
el for the STS d

esig
n 

of nonroutine w
ork system

s
5 also p

rovid
es a road

 m
ap

 for the d
esig

n of 
roles and

 d
iscretionary coalitions for d

elib
erations in the sam

e fashion. 
A

nd
 like netw

orks, these structures are alw
ays chang

ing
 to fit the con-

text of w
ork. STS netw

ork d
esig

n also p
ays attention to relations am

ong 
structural elem

ents, esp
ecially as they relate to authority w

ithin an org
a-

nization (Em
ery 1967) and

 to “fit” w
ith the w

ork system
’s environm

ent.

EA
R

LY
 W

O
R

K
 O

N
 ST

S N
ET

W
O

R
K

 D
ESIG

N
In the evolution of socio

-technical system
s thinking, Trist and Em

ery 
shifted their p

rim
ary focus in the 1970s from

 red
esig

ning single firm
s to 

ap
p

lying STS thinking and p
rincip

les to ad
d

ress com
p

lex p
rob

lem
s—

also referred to as m
esses, p

rob
lem

atiq
ues, and m

etap
rob

lem
s—

at the 
d

om
ain or social ecosystem

 level. In the O
ntario Q

W
L C

enter m
onog

rap
h 

titled The Evolution of Socio
-technical System

s, Trist (1981) p
rovid

ed the 
follow

ing d
efinition of a social-ecolog

ical system
, w

hich w
as b

ased on his 
earlier w

ork w
ith Em

ery:

The term
s social and

 org
anizational ecolog

y are not used
 in 

A
ld

rich’s (1979) sense, w
hich is close to b

iolog
ical usag

e and 

5 See chap
ter 4 for a m

ore d
etailed d

iscussion of Pava’s m
od

el.

em
p

hasizes d
eterm

inism
, b

ut as in Em
ery and

 Trist in a system
s 

sense w
here an ecolog

ical system
 is taken as a set of interd

e-
p

end
encies in w

hich no entity can control the others. N
or can 

it succeed
 ap

art from
 them

. It constitutes a nonhierarchical 
field

 w
ith op

en-system
s characteristics in relation to its environ-

m
ent. It is com

b
ined

 of p
urp

oseful system
s (org

anizations) that 
have to alig

n their p
urp

oses w
ith each other and

 w
ith those of 

their m
em

b
ers, since they are d

irectively correlated
 w

ith b
oth 

(Som
m

erhoff 1950, 1969).

In his John M
ad

g
e M

em
orial Lecture d

elivered at G
lasg

ow
 U

niversity 
in 1978, Trist sp

oke ab
out the increasing d

ysfunctionality of traditional 
b

ureaucratic and hierarchical resp
onses to the social issues that have 

em
erg

ed in the turb
ulent and hyp

erturb
ulent sociop

olitical environm
ent. 

H
e noted that the “interd

ep
end

encies, com
p

lexities, and uncertainties 
of the contem

p
orary environm

ent” had b
ecom

e too g
reat for it to b

e 
effectively and exclusively m

anag
ed by the traditional centers of p

ow
er 

and resources, w
hether they b

e p
olitical, ind

ustrial, or urb
an. W

hat he 
ob

served
—

and w
hat g

ave him
 hop

e for the future—
w

ere “an increasing 
num

b
er of self-initiating, self-reg

ulating innovative org
anizations” that 

p
rovid

ed an effective alternative either to overcentralization on the one 
hand or chaos on the other.

In his lecture at G
lasg

ow
 U

niversity, Trist p
rovid

ed several exam
p

les 
of novel ap

p
roaches that em

erg
ed from

 the “intim
ate exp

erience” of the 
p

eop
le w

ho “live w
ith the p

rob
lem

 year in and year out.” Trist’s exam
p

les 
of innovative ecosystem

s includ
ed ind

ustry-level action-learning p
roj-

ects such as the N
orw

egian ship
ping ind

ustry, com
m

unity-b
ased socio

-
technical end

eavors such as the Jam
estow

n A
rea Lab

or M
anag

em
ent 

C
om

m
ittee, and b

oth form
al and inform

al netw
orks such as the N

ational 
C

enter for Prod
uctivity.

W
hile not p

resented as d
esig

n p
rincip

les p
er se, Trist (1979) id

entified 
four p

rim
ary “new

 directions for hop
e” and social innovations at the eco

-
system

 level that w
ere com

m
on to all of the cases he discussed:
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1. 
These social innovations tend to em

erg
e outsid

e
—

that is, on the 
p

erip
hery or the fring

es, not the center of the social system
.

2. 
They em

erg
e from

 b
elow

. They tend to b
e b

ottom
 up and not top 

d
ow

n.
3. 

They occur in the m
id

d
le, at the com

m
unity level b

etw
een the 

firm
 and the national level.

4. 
They typically op

erate across, leveraging netw
orks of local actors 

rather than relying solely on the m
ore traditional form

al channels. 
These ob

servations are sim
ilar to the axiom

s in com
p

lex netw
ork 

theory.

In ad
dition to these four directions for innovative social p

rob
lem

 solv-
ing, Trist also id

entified the com
m

on characteristics p
ossessed by these 

innovative issues-b
ased ecosystem

s that serve as d
e facto d

esig
n con-

sid
erations or g

uid
elines for ecosystem

 interventions. First, he noted that 
there m

ust exist a chronic critical situation that is not b
eing ad

d
ressed 

satisfactorily by traditional m
eans. The p

rob
lem

 b
eing ad

d
ressed tend

s 
to b

e a m
icrocosm

 of a m
ajor societal p

rob
lem

, so local solutions have 
sym

b
olic as w

ell as actual im
p

act. Even so, the version of the “m
ess” or 

m
etap

rob
lem

 is local and req
uires direct know

led
g

e of the issues, as w
ell 

as the p
assion to find a solution b

est suited to those w
ho are directly 

im
p

acted. 
Further, 

the 
concerned 

com
m

unities 
or 

ecosystem
s 

have 
a negative im

ag
e that is b

oth ascrib
ed externally and often accepted 

locally. These innovative netw
orks also tend

ed to b
e ind

ep
end

ent of the 
form

al institutions that have not b
een ab

le to resolve the “m
ess” and m

ay 
actually b

e p
art of the p

rob
lem

. To und
ertake effective resp

onses to the 
m

ess, the netw
ork of shared interest need

s to secure resources and the 
sup

p
ort and collab

oration of key interest g
roup

s w
ho m

ay otherw
ise have 

had conflicting interests. Finally, the w
id

e b
ase of resources w

ill p
rovid

e 
these netw

orks w
ith the com

p
lem

entary p
ow

er need
ed to d

eliver uniq
ue 

solutions to otherw
ise intractab

le social issues.

In exam
ining STS’s historic contrib

utions relative to the challeng
es of 

the new
 m

illennium
, Pasm

ore (1995) noted that w
e need

ed to shift our 
thinking from

 org
anizations b

eing view
ed as ind

ep
end

ent actors in com
-

p
etition for survival to org

anizations b
eing view

ed as increasingly inter-
linked throug

h alliances and netw
orks, w

here collab
oration for survival 

is the und
erlying truth. B

ut d
espite the found

ation that Trist and Em
ery 

p
rovid

ed for m
ultiorg

anizational, m
ultisector resp

onses to environm
ental 

turb
ulence, and even thoug

h netw
orks and ecosystem

s have g
arnered 

consid
erab

le attention in b
oth acad

em
ic and p

ractitioner literature, rela-
tively little of this w

ork has b
een exp

licitly inform
ed by the field of socio

-
technical system

s.

ST
S FIR

ST
 P

R
IN

C
IP

LES FO
R

 A
 N

ET
W

O
R

K
ED

 W
O

R
LD

The enduring contribution of socio-technical system
s theory and practice 

has been the design of hum
ane, innovative, and collaborative enterprises 

that optim
ize the fit of both the social and the technical subsystem

s. The 
foundation of this contribution can be found in the core principles and 
design principles upon w

hich STS theory and practice are based. STS 
design has unique first principles that w

e contend scale across organiz-
ing contexts or dom

ains (team
s, organizations, netw

orks, and ecosystem
s), 

industries, sectors (for-profit, not-for-profit, governm
ent), and business 

m
odels.

First p
rincip

les are d
efined

 as the fund
am

ental co
ncep

ts or assum
p

-
tio

ns o
n w

hich a theory, system
, or m

etho
d

 is b
ased

 (O
xford

 D
ictio

naries 
2014). STS first p

rincip
les fit the d

ynam
ism

 and
 co

m
p

lexity of an iV
U

C
A

 
w

orld
 and

 the co
ntext-sp

ecific nature of netw
orks and

 ecosystem
s. 

N
etw

orks and
 ecosystem

s and
 the hyp

erturb
ulence w

e are currently 
exp

eriencing
 m

ake a rule-b
o

und
 ortho

d
oxy larg

ely im
p

ractical and 
unw

orkab
le, and

 m
ost certainly unp

o
p

ular. It also violates o
ne of STS’s 

m
ost cherished

 d
esig

n p
rincip

les, m
inim

um
 critical sp

ecificatio
ns, that 

no m
ore sho

uld
 b

e sp
ecified

 than is ab
solutely necessary.
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W
e have attem

pted to articulate w
hat w

e b
elieve

6 to b
e the essence 

of STS core values and d
esig

n p
rincip

les in three first p
rincip

les:

1. 
Profound resp

ect for p
eop

le
2. 

Self-reg
ulation and m

utual ad
aptation

3. 
Recip

rocity and m
utual b

enefit

Profound Respect for People
There is an extensive b

od
y of literature from

 m
ultip

le discip
lines—

p
hilos-

op
hy, hum

anistic p
sycholog

y, m
anag

em
ent theory, lead

ership p
ractice, 

and m
otivation theory—

that sp
eaks to the fund

am
ental im

p
ortance of 

p
rofound resp

ect for hum
an dig

nity. It is, w
e b

elieve, the d
efining dis-

tinction b
etw

een traditional ap
p

roaches to w
orkp

lace d
esig

n such as 
Taylorism

 and scientific m
anag

em
ent and m

ore hum
ane ap

p
roaches such 

as socio
-technical d

esig
n.

In his b
o

o
k I-Thou, M

artin B
ub

er (1937) d
escrib

ed
 this d

istinctio
n 

as the d
ifference b

etw
een instrum

ental I-It relatio
nship

s and
 sym

b
i-

otic I-Tho
u relatio

nship
s. M

ore recently, the A
rb

ing
er Institute p

o
p

u-
larized

 B
ub

er’s thesis in Lead
ership

 and
 Self-D

ecep
tio

n. W
riting

 the 
b

o
o

k as a novel, they d
em

o
nstrated

 the p
rofo

und
 im

p
act o

n an hyp
o

-
thetical org

anizatio
n’s culture of view

ing
 p

eo
p

le as o
b

jects literally to 
b

e used, m
anag

ed, m
anip

ulated, co
ntrolled, or overco

m
e (co

nsid
er 

for exam
p

le, the co
ncep

t of “resistance”) versus view
ing

 p
eo

p
le as 

p
eo

p
le and

 afford
ing

 them
 the b

asic resp
ect they d

eserve as such. 
In essence, it is as sim

p
le

—
and

 as d
ifficult, ap

p
arently—

as view
ing 

and
 treating

 p
eo

p
le as p

eo
p

le rather than as o
b

jects to b
e m

anip
-

ulated
 or as “sub

ord
inates” such as “slow

er, sm
aller, b

etter-sm
elling 

horses,” to q
uote D

aniel Pink (2009). In the m
anag

em
ent classic The 

H
um

an Sid
e o

f E
nterp

rise, D
o

ug
las M

cG
reg

o
r (1967) co

g
ently articu-

lated
 a set o

f im
p

licit T
heo

ry X
 assum

p
tio

ns ab
o

ut hum
an nature 

6 W
e offer these STS first p

rincip
les not as a finished p

rod
uct b

ut as an invitation for 
consid

eration and further elab
oration.

that are fo
und

atio
nal to

 the d
esig

n o
f hig

hly centralized
, co

m
m

and
, 

and
 co

ntro
l structures—

nam
ely, that the averag

e p
erso

n is ind
o

lent 
and

 no
t very b

rig
ht, w

o
rks as little as p

o
ssib

le, lacks am
b

itio
n, d

is-
likes resp

o
nsib

ility, and
 p

refers to
 b

e led
. T

he theo
ry also

 p
o

stu-
lates that w

itho
ut active interventio

n o
f m

anag
em

ent, p
eo

p
le w

ill 
b

e p
assive, even resistant, to

 o
rg

anizatio
nal need

s. M
anag

em
ent’s 

ro
le then is to

 p
ersuad

e, rew
ard

, p
unish, and

 co
ntro

l p
eo

p
le. In co

n-
trast, M

cG
reg

or’s Theory Y assum
p

tio
ns ab

o
ut p

eo
p

le em
b

o
d

y a hig
h 

d
eg

ree of resp
ect for hum

an nature. Peo
p

le are not p
resum

ed
 to b

e 
lazy, resistant to org

anizatio
nal need

s, or p
assive b

y nature; they have 
b

eco
m

e so as a result of their exp
erience in org

anizatio
ns. C

reativity, 
ing

enuity, and
 im

ag
inatio

n are w
id

ely d
istrib

uted
. The m

otivatio
n and 

the d
esire for d

evelo
p

m
ent and

 self-d
irectio

n are p
resent in all p

eo
-

p
le. M

anag
em

ent’s role is to trust w
orkers and

 g
ive them

 the freed
o

m
 

so they can b
e ind

ep
end

ent, m
ake a d

ifference, and
 strive for suc-

cess. W
hen p

eo
p

le m
ake im

p
licit I-It and

 Theo
ry X

 assum
p

tio
ns ab

o
ut 

p
eo

p
le, they typ

ically d
esig

n o
rg

anizatio
ns that rely o

n b
ureaucratic, 

centralized
, and

 hierarchical “co
m

m
and

 and
 co

ntro
l” m

eans of co
o

r-
d

inatio
n and

 integ
ratio

n. W
hen w

e d
esig

n fro
m

 a p
lace of p

rofo
und 

resp
ect fo

r p
eo

p
le and

 Theo
ry Y assum

p
tio

ns, then self-m
anag

em
ent 

and
 self-d

eterm
inatio

n are natural o
utco

m
es. Sim

ilarly, this first p
rin-

cip
le p

ro
m

otes a m
uch m

o
re effective b

alance of lateral and
 hierarchi-

cal co
o

rd
inatio

n and
 integ

ratio
n. Finally, co

d
esig

n and
 the freed

o
m

 to 
p

articip
ate in d

ecisio
ns d

irectly affecting
 o

ne’s w
o

rk and
 life b

eco
m

e 
natural w

ays to
 w

o
rk.

The d
esig

n im
p

lications of p
rofound resp

ect for p
eop

le are also con-
sistent w

ith Fred Em
ery’s (1967) D

esig
n Princip

le 2, or D
P2. To em

p
hasize 

this p
oint, d

e G
uerre, Em

ery, A
ug

hton, and Trull (2008), in d
escribing 

D
P2, state that p

eop
le “d

o not ap
p

reciate b
eing treated as child

ren and 
d

enied resp
onsib

ility for d
ecision-m

aking ab
out their ow

n w
ork.” Further, 

resp
onsib

ility for coord
ination and control is located w

ith the p
eop

le p
er-

form
ing the task.
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The next STS first p

rincip
le, self-reg

ulation and m
utual ad

aptation is a 
natural extension of p

rofound resp
ect for p

eop
le. It too is consistent w

ith 
Em

ery’s D
P2 insofar as the resp

onsibility for the d
esig

n and coordination 
of activities is located w

ith the p
eop

le and stakehold
ers w

ho com
p

rise 
the netw

ork or ecosystem
. In the article “The Environm

ent and System
 

Resp
onse C

ap
ability,” Trist (1980) cog

ently arg
ues that w

e m
ust co

-creae 
the future: W

e cannot d
o this alone or against others—

only w
ith others 

as cop
rod

ucers, w
ith those w

ho com
p

ose our interd
ep

end
ence system

.
Trist’s 

notion 
of 

self-reg
ulation 

w
ithin 

an 
interd

ep
end

ent 
w

hole 
corresp

ond
s w

ell w
ith the ap

p
lication of this first p

rincip
le to netw

ork 
enterp

rises and ecosystem
s, w

hich he d
escrib

ed as a new
 logical typ

e 
of org

anization, one that is b
etter suited to op

erate in an iV
U

C
A

 envi-
ronm

ent. In this new
 logical typ

e, everyone in the netw
ork or ecosys-

tem
 cod

esig
ns and self-org

anizes their sp
ecific w

ork context to co
-creae 

uniq
ue value. A

lso, all p
articip

ants in the netw
ork or ecosystem

 are lifted 
up ab

ove their distinctive org
anizational id

entities and eng
ag

e in a rich 
collab

orative 
exp

erience 
of 

continual 
learning 

and 
d

ynam
ic, 

m
utual 

ad
aptation.

R
EC

IP
R

O
C

IT
Y

 A
N

D
 M

U
T

U
A

L B
EN

EFIT
O

ur increasingly interconnected and interd
ep

end
ent w

orld necessitates 
the coop

eration of interest g
roup

s and the id
entification of shared p

ur-
p

ose and cong
ruent values, continuous learning, and ad

aptive p
lanning. 

A
s such, STS-d

esig
ned netw

orks and ecosystem
s req

uire a shift from
 

an ethos of conq
uest and com

p
etition to an ethos of collab

oration. A
s 

A
xelrod (1964) d

em
onstrated, the em

erg
ence of coop

eration and collab
-

oration are p
redicated on recip

rocity and m
utually b

eneficial outcom
es.

Furtherm
ore, this p

ersp
ective m

ay b
etter reflect our true hum

an 
nature—

arg
uab

ly m
ore so than the w

id
esp

read notion of self-contained 
individ

ualism
—

b
ecause hum

ans are a social sp
ecies and virtually unthink-

ab
le as solitary org

anism
s (W

ilson 2012, van d
en B

erg
he 1979). The logics 

of this em
erging p

aradig
m

 em
p

hasize the fund
am

ental interrelated
ness 

and interd
ep

end
ence of op

en system
s. A

nd in an era of unp
reced

ented 
interconnected

ness, an ecological w
orld

view
 p

rovid
es a m

ore ap
p

rop
ri-

ate lens for interp
reting and thriving in our current reality. Rather than 

em
p

hasizing the distinctions b
etw

een p
henom

enon, b
oth/and thinking 

p
rovid

es a w
ay to resolve ap

p
arent contradictions and d

ualities as inter-
d

ep
end

ent p
arad

oxes, such as d
oing w

ell by d
oing g

ood and the d
ual 

p
urp

oses of social b
usinesses.

In ap
p

lying these STS first p
rincip

les to the b
uilding of rob

ust net-
w

orks, w
e w

ould in all likelihood seek to optim
ize w

hole system
 outcom

es 
that reflect the core values of p

eop
le, p

rosp
erity, and p

lanet; p
ursue sym

-
biotic relationship

s and g
enuine p

artnership
s b

ased on shared p
urp

ose 
and m

utual b
enefit; and achieve an optim

al fit of the social and technical 
system

s.
The d

eterm
ination of context-sp

ecific d
esig

n p
rincip

les need
s to 

b
e an em

erg
ent p

rocess, activated by the d
esig

ners them
selves, that 

enab
les them

 to ad
d

ress the sp
ecific challeng

es they face w
hile staying 

true to these STS first p
rincip

les.

ST
S N

ET
W

O
R

K
 D

ESIG
N

IN
G

 A
P

P
R

O
A

C
H

 IN
 P

R
A

C
T

IC
E: 

P
R

O
C

ESS, M
ET

H
O

D
S, A

N
D

 TO
O

LS
A

lthoug
h the p

ractice of STS netw
ork d

esig
ning is still evolving, a vari-

ety of m
ethod

s and tools that can b
e ap

p
lied to m

ultip
arty enterp

rises 
alread

y exists. This is also w
here com

p
lex netw

ork theory m
ay b

e useful in 
p

roviding us w
ith a fram

ew
ork for und

erstanding how
 netw

orks d
evelop. 

For exam
p

le, each p
hase of netw

ork evolution increases the netw
ork’s 

structural com
p

lexity w
ith the ad

dition of m
ore and m

ore relationship
s 

and thus req
uires a distinct w

ay of org
anizing, discrete cultures and differ-

ent skill sets. Thus, w
e are not d

esig
ning a netw

ork org
anization as a total 

entity b
ut rather d

esig
ning distinct structural p

hases of netw
ork evolution 

that are d
elivering to the sam

e p
urp

ose, alb
eit each w

ith its ow
n sp

ecific 
tasks, p

eop
le, culture, and enab

ling infrastructure (coordination, g
over-

nance, inform
ation flow

s, collab
orative technologies, learning loop

s, etc.) 
as a total system

 in its ow
n rig

ht for a given p
hase.



156
157

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

The success of the netw
ork d

ep
end

s on the agility of the nod
es to 

reconfig
ure for each p

hase. This is w
here Pava’s (1983) d

esig
n of d

elib
-

erations and discretionary coalition b
ecom

es an esp
ecially relevant and 

rob
ust d

esig
n tool. The “w

ork” of each p
hase is to resolve a set of eq

uiv-
ocalities ab

out achieving the p
urp

ose from
 id

ea to execution, and Pava’s 
m

od
el d

em
onstrates how

 to d
esig

n for resolving these eq
uivocalities. 

The evolution is not strictly linear b
ut m

ore like a spiral, w
ith step

s m
ov-

ing forw
ard and b

ackw
ard, d

ep
ending on the context. So d

elib
eration 

d
esig

n is useful in tracking the topics and hub
s involved at any p

oint in 
tim

e.W
hile there is no universal p

attern, m
ost netw

orks focused on achiev-
ing a g

oal—
versus rem

aining a loose social g
roup

—
tend to evolve 

according to the p
attern or typical p

hases (Scearce 2011) outlined in 
tab

le 8.1. The tab
le also d

escrib
es the structural rationale of each p

hase 
(K

reb
s and H

olley 2002) and p
rovid

es a nonexhaustive set of STS-related 
ap

p
roaches that can b

e em
p

loyed in the ap
p

rop
riate p

hase of d
evelop

-
m

ent. W
hile there are m

any w
ork tools in the m

arketp
lace tod

ay to help 
p

eop
le com

m
unicate and collab

orate, they are typically nonsystem
ic and 

disconnected from
 a context-sp

ecific p
urp

ose. Even so, m
any of these 

tools could enrich the STS Toolkit, as long as they are alig
ned w

ith STS 
first p

rincip
les.

Tab
le 8.1 N

etw
ork D

evelop
m

ent Phases and STS D
esig

ning M
ethod

s
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The Eq

uitab
le Food Initiative (EFI) is a uniq

ue netw
ork of retailers and 

food
-service p

rovid
ers, g

row
ers, nong

overnm
ent org

anizations (N
G

O
s), 

and farm
w

orker unions w
orking tog

ether to ensure the sup
p

ly of safer and 
healthier food to consum

ers. It is d
esig

ned to b
e p

rofitab
le for the farm

-
ers, retailers, and food

-service p
rovid

ers w
hile also im

p
roving lab

or rela-
tions and the stand

ard of living for farm
 w

orkers. The initiative has b
een 

a resp
onse to the d

ep
lorab

le w
orking conditions for farm

w
orkers and 

the lim
its of traditional op

p
ositional check-and

-b
alance of lab

or relations 
am

ong farm
w

orkers, unions, and farm
ers (see chapter 9). A

s stated on the 
EFI w

eb
site (2015), “The EFI has d

evelop
ed a certification and verification 

system
 throug

h w
hich farm

s that com
p

ly w
ith the EFI Stand

ard w
ill b

e 
issued a certificate and licensed to ap

p
ly an EFI trustm

ark to their p
rod

-
uct. This trustm

ark w
ill sig

nal a new
 level of assurance that food

-safety 
p

rotocols are b
eing ob

served, that p
esticid

e use is carefully m
anag

ed, 
and that w

orkers are treated fairly. In ord
er to help the farm

s achieve 
conform

ity w
ith its stand

ard, EFI has also created a Lead
ership Training 

Prog
ram

 to ed
ucate team

s of farm
w

orkers and farm
 m

anag
ers reg

ard
-

ing on-the-farm
 lab

or, p
esticid

e and food
-safety b

enchm
arks, as w

ell as 
how

 to eng
ag

e the entire w
orkforce in com

p
liance. A

nd w
hat sets the 

EFI certification ap
art from

 other certification p
rog

ram
s is the farm

w
orker 

involvem
ent in ong

oing m
onitoring and verification.”

The EFI w
as d

esig
ned and d

evelop
ed throug

h the p
articip

ation of 
b

uyers, vend
ors, and farm

w
orkers in leng

thy d
elib

erations. The p
artici-

p
ants in this initiative had to think differently and m

ore b
roadly ab

out the 
w

hole system
 end

-to
-end sup

p
ly chain and ad

just their attitud
es tow

ard 
the other p

layers in this value-realization netw
ork. A

s a result of these 
new

 w
ays of w

orking tog
ether, the stakehold

ers in this netw
ork have 

b
een ab

le to id
entify and achieve tangib

le, m
utually b

eneficial outcom
es. 

For consum
ers, it is the assurance of safer food. For food retailers, it is 

red
uced sp

oilag
e, w

hich has sig
nificant cost b

enefits. For farm
ers, it is 

hig
her p

rices for their p
rod

ucts, and for the farm
w

orkers, safer w
orking 

conditions and a g
reater voice in food safety, hig

her w
ag

es, and increased 
p

rid
e of craft.
The EFI is an excellent exam

p
le of Trist’s “N

ew
 D

irections for H
op

e” 
and shares m

ost, if not all, of the sam
e characteristics of the social inno

-
vations that Trist hig

hlig
hted in this article (see tab

le 8.2). The initiative 
em

erg
ed from

 outsid
e and b

elow
 in that it w

as initiated by farm
w

orker 
unions and sup

p
orted by a N

G
O

, O
xfam

, and not by g
overnm

ent ag
en-

cies or m
ajor corp

orate interests. In a sim
ilar w

ay to how
 this social 

innovation em
erg

ed on the p
erip

hery or the fring
es, the EFI op

erates 
at the com

m
unity level b

etw
een the firm

 and national levels—
alb

eit in 
this instance, at the com

m
unity of “shared interest” level. Sim

ilarly, it has 
eng

ag
ed and leverag

ed netw
orks of “local” actors or key stakehold

ers 
rather than relying solely on traditional form

al channels.

T
H

E LEG
A

C
Y

 A
N

D
 N

EW
 FR

O
N

T
IER

S O
F ST

S N
ET

W
O

R
K

 
D

ESIG
N

IN
G

The leg
acy of STS netw

ork d
esig

n is a story still in the m
aking. B

ecause of 
the b

asic tenet of d
esig

ning for “b
est fit” of the environm

ent, technolog
y, 

and p
eop

le, by d
efinition STS m

ethod
s and tools m

ust b
e reg

enerated 
as the w

orld chang
es; otherw

ise w
e are d

esig
ning w

ith yesterd
ay’s logic. 

B
ut STS originated as a new

 p
aradig

m
 for hum

ane, hig
h-p

erform
ing, and 

ethical organizing, not solely as a m
ethod

olog
y. A

s Enid M
um

ford (2006) 
rem

ind
ed us, “The m

ost im
p

ortant thing that socio
-technical d

esig
n 

can contrib
ute is its value system

. This tells us that althoug
h technolog

y 
and org

anizational structures m
ay chang

e, the rig
hts and need

s of the 
em

p
loyee m

ust b
e given as hig

h a p
riority as those of the nonhum

an 
p

arts of the system
” (p.338).



160
161

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

Tab
le 8.2 EFI and the C

haracteristics of Social Innovation

To this end, w
e have attem

pted to articulate the first principles of STS—
profound respect for people, self-regulation and m

utual adaptation, and rec-
iprocity and m

utual benefit—
as an expression of the fundam

ental values that 
underlie the new

 organizing paradigm
 and the pursuit of hum

ane, high-per-
form

ing, and ethical organizational form
s. They also provide a m

uch-needed 
alternative to the im

plicit logics of the technocratic im
perative of IC

T.
W

e now
 face the challenge of reinterpreting the STS paradigm

 for 
future w

ork. B
ut w

e have a rich b
od

y of w
ork to draw

 on for this p
urp

ose. 
Self-directed and self-regulating w

ork team
s proved highly effective at 

generating high-p
erform

ance w
orkplaces. M

arina G
orbis (2013), executive 

director of the Institute for the Future (IFTF), says this is really how
 w

ork 
is now

 d
one, alb

eit at a different scale and w
ithout regard for traditional 

organizational b
oundaries. Today, p

eople bypass established institutions 
and processes and instead w

ork to create w
hat they find m

issing in the 
w

orld by com
m

unicating the need to their social netw
orks, m

obilizing 
w

hatever resources they have at their disp
osal, and p

ursuing solutions col-
lab

oratively—
in short, creating self-directed and self-regulating netw

orks.
Trist’s concept of d

om
ain sp

oke to the need to d
esig

n at m
ultip

le 
social system

 levels (m
icro, m

eso, and m
acro) throug

h und
erstanding the 

w
hole ecosystem

 and each org
anization’s role in it. O

p
en socio

-technical 
system

s theory p
rop

oses that a single entity’s actions (at any level), to 
varying d

eg
rees, w

ill affect the health of the w
hole system

, w
hich in turn 

w
ill ultim

ately affect the entity’s p
erform

ance (for ill as w
ell as for g

ood
) 

b
ecause ultim

ately it shares its fate w
ith the netw

ork or ecosystem
 as a 

w
hole. Em

ery and Trist (1965) d
evelop

ed the notion of org
anizations as 

op
en system

s in the context of environm
ents w

ith uniq
ue causal textures.

This speaks to the need to w
iden our system

s lens of organizing to 
encom

pass organizations, netw
orks, and ecosystem

s—
abbreviated as O

N
E 

enterprises—
to dem

onstrate how
 STS first principles scale to organizations 

that now
 increasingly are using netw

ork m
odels internally and externally. 

This is an expanded notion of C
herns’s design principle, boundary location, 

w
hich the EFI case exem

plifies. D
esigning for these three contexts—

orga-
nizations, netw

orks, and ecosystem
—

strengthens integration and enables 
greater im

pact on society’s “w
icked problem

s.” This also speaks to both the 
legacy and the future of STS netw

ork designing: Trist and Em
ery w

ere both 
involved w

ith the creation of processes for bringing about change at the 
individual, group, organizational, and interorganizational levels that reflect 
the w

ay netw
orks and ecosystem

s are undergoing design today.

CO
N

C
LU

SIO
N

S
W

e live in a com
plexly interconnected and interd

ep
end

ent w
orld

—
a 

truly netw
orked w

orld
—

in w
hich m

ass collab
oration and co

-creation are 
need

ed m
ore than ever. Socio

-technical system
s have p

rovid
ed sig

nifi-
cant theoretical contrib

utions to our und
erstanding of how

 to d
esig

n at 
the interorganizational or d

om
ain levels. B

ut as rich as the conceptual 
contrib

utions STS has m
ad

e to the field, there has not b
een a concom

itant 
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contrib
ution to the w

orld of p
ractice. A

nd in the w
orld of p

ractice, num
erous 

collab
orative resp

onses to the turb
ulent environm

ent have em
erg

ed
—

cf. 
collective im

p
act, glob

al solutions netw
orks, p

ublic-p
rivate p

artnership
s, 

and issues-m
anag

em
ent alliances, to nam

e a few
. B

ut there has b
een no 

unifying theory or m
od

el that ad
eq

uately reflects or encom
p

asses these 
social innovations. W

e b
elieve STS theory and first p

rinciples can p
rovid

e 
the new

 logics and found
ation for d

esig
ning d

ynam
ic netw

orks as w
ell as 

d
esig

ning ap
p

roaches and tools for effective collab
oration.
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e

T
he Em

ployee’s V
oice in the D

esign of H
um

ane 
and Innovative w

ork(places)

k
e

v
in B

o
y

le, W
iM s

P
r

e
n

G
e

r, a
n

d ik
e o

v
e

r
d

ie
P

IN
T

R
O

D
U

C
T

IO
N

I
n this chapter, w

e concentrate on w
orker voice in d

esig
n p

rocesses via 
rep

resentation of trad
e unions. 7 A

lthoug
h this voice has b

een seen as 
an essential elem

ent of socio
-technical d

esig
n p

rocesses from
 the start, 

its relevance and p
resence seem

 to have d
eclined in recent years.

G
lob

alization, d
evelop

m
ent of regional/national and international 

value chains, outsourcing and offshoring, and p
rivatization p

rocesses 
have com

p
licated and b

lurred the b
ound

aries of “the system
”—

from
 the 

individ
ual firm

s tow
ard com

p
lex (eco)system

s and from
 d

ecision-m
aking 

w
ithin the firm

 to sharehold
er value and hed

g
e-fund d

om
inance.

For trad
e unions, the articulation of em

p
loyees’ voices, m

ainly in 
single firm

s and w
orkp

laces, has m
oved into the challeng

e of d
esig

ning 
w

orker voice from
 an interorganization and netw

orks/ecosystem
 d

esig
n 

p
ersp

ective (M
aenen et al. 2014). 8

In this chapter, w
e arg

ue that w
orker voice, as rep

resented by trad
e 

unions, can b
e und

erstood and activated as an essential elem
ent of 

7 W
here w

e d
eal w

ith “trad
e unions,” w

e includ
e w

ork councils (w
orker rep

resenta-
tions at the com

p
any level), w

hich exist in a num
b

er of countries. They (can) p
lay an 

im
p

ortant role in rep
resentative p

articip
ation at the w

orkp
lace.

8 For m
ore d

etails and b
ackg

round
s of an extension tow

ard the contexts of netw
ork 

and ecosystem
s, see chap

ter 8.
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d
esig

n p
rocesses only by integ

rating and facilitating the unions as eco
-

system
s of their ow

n.

W
O

R
K

ER
 V

O
IC

E IN
 2

0
1

5
—

LEV
ELS A

N
D

 ST
R

AT
EG

IES
Fred Em

ery saw
 “a w

orld that is consciously d
esig

ned by p
eop

le and for 
the p

eop
le.” H

e b
elieved in the need “to d

evelop a conceptual fram
ew

ork 
of integ

rated theory and p
ractice w

here the p
ractice involves im

p
ortant 

hum
an concerns, societal and org

anizational” (Em
ery 2000).

Em
ery’s p

ersp
ective is not easy to b

ring into one m
od

el or d
esig

n 
p

rincip
le. A

ctual p
ractices show

 at least four d
eg

rees and levels of involve-
m

ent and integ
ration of w

orker voice in chang
e p

rocesses:

1. 
N

o 
active 

involvem
ent 

by 
em

p
loyees, 

chang
es 

d
ecid

ed 
and 

im
p

lem
ented by m

anag
em

ent or ow
ners—

em
p

loyee’s voice not 
heard or taken into account. This m

ig
ht b

e the d
om

inant p
raxis 

for m
any em

p
loyees, in p

articular those in A
sian, A

frican, and 
South A

m
erican countries.

2. 
“D

irect participation,” involvem
ent of em

p
loyees at w

orkp
lace or 

org
anizational level—

w
orker voice heard at individ

ual levels.
3. 

“Rep
resentative participation” via the trad

e union and
/or w

orks 
councils, involvem

ent of w
orker rep

resentatives at w
orkp

lace, 
com

p
any and interorg

anizational level—
w

orker voice heard at 
collective and rep

resentative levels;
4. 

“Ind
irect participation” by em

p
loyees’ rep

resentation; involve-
m

ent at national, regional, or sectorial levels (in regional or 
national structures, facilitating activities by trad

e union rep
resen-

tatives)—
p

olicies and initiatives facilitating w
orker voice and its 

q
uality and influence.

W
orker voice is seld

om
 restricted to just one of these levels. It m

ay also 
includ

e tw
o or even three levels, althoug

h m
anag

ers often see direct and 
rep

resentative or indirect p
articip

ation as excluding each other. Em
ery’s 

p
ersp

ective, how
ever, sug

g
ests that direct p

articip
ation, rep

resentative 

p
articip

ation, and indirect p
articip

ation w
ould g

o hand in hand and rein-
force each other to help em

p
loyees p

lay their essential role in d
esig

n p
ro

-
cesses. This is the system

ic ap
p

roach to w
orker voice and p

articip
ation. 

This is not the case in m
any situations now

ad
ays. In p

articular for trad
e 

unions, rep
resenting em

p
loyees or indirectly p

articip
ating in the condi-

tions for d
esig

ning hum
ane and innovative w

orkp
laces, the dilem

m
as for 

fruitful p
articip

ation have g
row

n.

D
ILEM

M
A

S O
F W

O
R

K
ER

 V
O

IC
E A

N
D

 W
O

R
K

P
LA

C
E D

ESIG
N

A
 variety of factors m

akes exp
licitly hearing and integ

rating w
orker voice 

in d
esig

n p
rocesses m

ore com
p

lex than thirty years ag
o.

D
EC

LIN
IN

G
 D

EN
SIT

Y
 R

AT
ES

There is a w
orld

w
id

e d
ow

nturn of the p
ositio

n of lab
or org

anizatio
ns. 

B
etw

een 1999 and
 2013, d

ensity rate in the O
EC

D
 co

untries w
ent 

d
ow

n fro
m

 o
ne in five em

p
loyees (20.8) to o

ne in six em
p

loyees (16.7). 
Relatively hig

h d
ensity rates can still b

e fo
und

 in Scand
inavian co

un-
tries and

 B
elg

ium
. C

anad
a, Italy, N

orw
ay, and

 B
elg

ium
 show

 a rather 
stab

le rate. The sam
e is true for Sp

ain and
 France, b

ut alread
y o

n a 
(very) low

 level.

C
H

A
N

G
IN

G
 LA

B
O

R
 M

A
R

K
ET

S—
U

N
IO

N
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G
G
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G

 FO
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SU

R
V

IVA
L A

N
D

 M
ER

G
IN

G
A

g
ainst this b

ackg
round and d

ue to the glob
al chang

es in w
ork p

ro
-

cesses, the union m
ovem

ent is strug
gling for its survival and p

osition, 
also in relation to em

p
loyers and p

ub
lic institutions. U

nions are p
articu-

larly w
eak or ab

sent in “new
 ind

ustries” and w
ith “new

 g
roup

s in the lab
or 

m
arkets.” In g

eneral, they are strong
er in the p

ub
lic sector and w

ithin 
big

g
er com

p
anies.

The labor-m
arket share of the traditional stronghold for the unions—

the skilled w
orker w

ith a perm
anent contract in industry and services—

is gradually dim
inishing. N

ow
adays, tw

o of every three em
ployees in the 

European U
nion are em

ployed in a sm
all or m

edium
-sized com

pany (B
ussat, 



170
171

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

Triom
phe, and Körper 2013). M

any of them
 w

ork for or are connected to 
bigger corporations, w

hich can “decide” on price, quality, and quantity of 
production or services to be delivered by contracts. A

 m
ajority of em

ploy-
ees now

adays are in unstable, precarious, inform
al form

s of em
ploym

ent 
and are often unem

ployed for parts of their w
orking lives. M

igrant labor is 
a global issue, w

ith varied responses by unions nationally/locally.
A

 g
row

ing num
b

er of unions und
erstand it is tim

e to m
ove b

eyond 
narrow

 d
efinitions of interests of existing m

em
b

ership and rep
resenta-

tion. They recog
nize the necessity of m

oving to a m
ore glob

al resp
onse 

throug
h new

-org
anization strategies and form

s.

C
H

A
N

G
IN

G
 U

N
IO

N
 ST

R
AT

EG
IES, CO

O
P

ER
AT

IO
N

, O
R

 
CO

N
FR

O
N

TAT
IO

N
?

C
onfronted w

ith d
eclining d

ensity rates, hug
e ineq

ualities, and g
row

-
ing com

p
lexities, unions are choosing to ab

and
on strategies b

ased on 
“eq

ual’, trustful, and coop
erative relations w

ith em
p

loyers.” U
nion strate-

gies focusing on conflicts and confrontation at w
orkp

laces, to b
e m

ore 
visib

le, attractive, and inspiring for frontline em
p

loyees and those w
ith 

vulnerab
le contracts, have g

ained p
op

ularity since 2000. These m
od

els 
w

ere d
evelop

ed by unions like SEIU
 (Service Em

p
loyees International 

U
nion) to g

et entrance into the m
any nonunionized com

p
anies and out-

sourced
/m

arginal service p
rovid

ers. These ap
p

roaches have g
ained p

op
-

ularity in Europ
ean countries (the U

K
, the N

etherland
s, G

erm
any, and 

Italy), A
ustralia, and N

ew
 Zealand.

It w
ould b

e too sim
p

le to p
osition such strategies as the neg

ation of 
coop

eration. Trad
e-union org

anizers also invest in skill b
uilding, hig

her 
activity, and involvem

ent at w
ork and im

p
rovem

ent of w
ork org

anization 
and q

uality of w
orking life. B

ig org
anizing cam

p
aig

ns in cleaning (“Justice 
for Janitors”) have b

een exem
p

lary in m
any countries, focused not only 

on p
ay and m

ore secure job
s b

ut also on “resp
ect” for the w

orker and the 
w

ork d
one. A

ctivation and em
p

ow
erm

ent are m
ain elem

ents from
 these 

union strategies, sim
ilar to w

hat w
e see in m

ore coop
erative STS d

esig
n 

p
rojects.

For a union, activated and em
p

ow
ered em

p
loyees p

rovid
e a p

ow
er 

b
ase and at the sam

e tim
e a threat for the g

eneral union strateg
y and 

g
oals (Savag

e 2006, van K
laveren and Sp

reng
er 2009).

W
H

AT
’S T

H
E B

EN
EFIT

 O
F W

O
R

K
 IN

N
O

VAT
IO

N
 FO

R
 

EM
P

LO
Y

EES A
N

D
 U

N
IO

N
S?

W
ork innovation (typically in the form

 of team
-b

ased w
ork) has b

ecom
e a 

m
ore com

p
lex issue for unions. O

ver the p
ast forty years, m

any exam
p

les 
of team

-b
ased w

ork have b
een d

ocum
ented. H

ow
ever, the sustainability 

of the successes often w
as w

eak. The G
erm

an M
etal U

nion p
rom

oted 
“q

ualified g
roup w

ork” (team
-b

ased w
orkp

laces p
roviding chances for 

em
p

loyees to up
skill and m

ake their w
ork m

ore challenging and autono
-

m
ous). A

round 2000, the union ob
served that m

ost g
roup w

ork had b
een 

turned into conveyor-b
elt-d

riven w
ork, reflecting the d

eveloping glob
al 

lab
or m

arket in the car ind
ustry. The union d

ecid
ed to cut its p

rog
ram

 
(Salm

 2001).
To this d

ay, Scandinavia p
rovid

es m
any interesting p

rojects. B
ut dis-

ap
p

ointing d
evelop

m
ents like the elim

ination of the fam
ous A

rb
etslivet 

Institute in 2006 (an im
p

ortant facilitator in Sw
ed

en) and the closure of 
socio

-technical flag
ship Volvo U

d
d

evalla years b
efore (a m

arket-d
riven 

M
ultinational) m

ad
e the trad

e unions m
ore critical ab

out investm
ents and 

results of cod
esig

n (Sand
b

erg et al. 2013).
G

erm
an researchers, thoug

h finding p
ositive exam

p
les of team

-b
ased 

w
ork, p

oint at a “role conflict” for w
ork councils. W

ithin the com
p

any, they 
can lose sup

p
ort from

 the em
p

loyees they rep
resent, as “traditionally the 

p
rom

otion of innovation is m
ore a m

anag
em

ent task, w
hile the w

orks 
council is traditionally resp

onsib
le for em

p
loyees interests” (N

erding
er 

et al. 2011).
M

ax O
g

d
en, an A

ustralian p
rop

onent of union involvem
ent in w

ork-
p

lace innovation, sees the unions captured in confronting forces: “Recent 
exp

erience p
resents the real p

ossibility that im
p

roved p
erform

ance m
ay 

lead to few
er job

s, so w
hy should the union help?” (O

g
d

en, 2012). O
g

d
en’s 

ob
servation is not new

. For d
ecennia, there have b

een d
oubts ab

out the 
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involvem
ent of the em

p
loyee’s voice in w

orkp
lace innovation. Severe and 

fund
am

ental critiq
ue cam

e and com
es from

 the lab
or p

rocess theory, 
w

hich stresses control by m
anag

em
ent and in return the resistance p

ow
er 

of em
p

loyees at w
orkp

laces as m
ajor chang

e factors, not coop
eration for 

joint optim
ization in d

esig
n p

rocesses (Thom
son and Sm

ith 2010).
W

e can conclud
e that joint optim

ization has turned into a m
ultilevel 

challeng
e. B

esid
es q

uality of w
ork and innovation, em

p
loyers focus on 

econom
ic p

erform
ance and p

rod
uctivity. Ind

ustrial d
em

ocracy no lon-
g

er seem
s to b

e the m
ain d

river of p
articip

ative ap
p

roaches. Sup
p

ort 
throug

h p
ub

lic p
rog

ram
s has d

eclined. Prod
uctivity-oriented ap

p
roaches 

can contrib
ute to the com

p
etition b

etw
een p

rod
uction sites in the sam

e 
value chain or m

ultinational com
p

any (Telljohan 2015). H
ere, trad

e unions 
need to d

evelop coordinated strategies at a glob
al level. B

ecause the 
ad

vantag
es for the com

p
anies are q

uite clear (increased p
rod

uctivity, 
com

p
etitiveness, b

etter q
uality, etc.), unions should rethink the conceiv-

ab
le ad

vantag
es for em

p
loyees in the w

hole (eco)system
 and how

 to 
achieve them

.

U
N

IO
N

S A
S (PA

R
T

S O
F) ECO

SY
ST

EM
S A

N
D

 PA
R

T
N

ER
S IN

 
IN

T
ER

O
R

G
A

N
IZAT

IO
N

 D
ESIG

N
Trad

e unions can b
e seen as (p

arts of) ecosystem
s, p

rod
ucing m

ore than 
b

etter w
orkp

laces and collab
orating and neg

otiating in various netw
orks 

and system
s. H

ow
ever, they have to consid

er a com
p

lex p
rod

uct m
ix: 

survival (attracting new
 m

em
b

ers); contracts and job p
rotection; collec-

tive ag
reem

ents at various levels directed at p
ay, w

orking tim
es, and job 

q
ualities; services to m

em
b

ers; social p
lans; training facilities; and transi-

tion to other job
s.

Trad
e unions w

ill have to p
lay d

oub
le and trip

le roles if they are seri-
ous ab

out creating m
eaning

ful w
ork for em

p
loyee’s across a netw

ork or 
ecosystem

. Sp
ecial lead

ership and new
 skills w

ill have to b
e d

evelop
ed to 

m
ake this p

ossib
le (Telljohan 2010). M

anaging diversity w
ithin their ow

n 
ecosystem

 in com
bination w

ith interorg
anizational d

esig
n w

ith outsid
e 

p
artners/stakehold

ers is a com
p

licated b
ut necessary condition.

C
hoices w

ill have to b
e m

ad
e ab

out the reach and the m
om

ents of 
w

orker voice articulation. U
nions have a choice and can d

o either of the 
follow

ing:

• 
C

oncentrate on inp
ut for the chang

e p
rocess and outp

ut/results: 
here the em

p
loyee’s, the union, the w

orks council stay out of the 
d

evelop
m

ent p
rocess, b

ut can b
e eng

ag
ed in form

ulating g
en-

eral g
oals, conditions (“no loss of em

p
loym

ent”) and d
ecision-

m
aking of the chang

e p
rocess

• 
C

over the w
hole p

rocess of chang
e: the d

ay-to
-d

ay step
s from

 an 
early stag

e until the new
 “end situation”

A
 com

bination of b
oth typ

es of involvem
ent is p

ossib
le. H

ow
ever 

b
oth unions and m

anag
ers often opt for the first option, as it reflects 

b
etter the antag

onism
s in lab

or relations tod
ay. Process involvem

ent 
im

p
licates “d

ancing” strategies and new
 com

p
etencies of b

oth m
anag

e-
m

ent and em
p

loyee’s, the first option can m
ore easily b

e p
art of “b

oxing” 
strategies, 9 b

ut can this option d
eliver the outcom

es for tod
ay’s w

orker 
reality.
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In 2008, the U
nited Farm

w
orkers, O

xfam
 A

m
erica, Farm

w
orker Justice 

and a num
b

er of food safety, p
esticid

e, and anim
al rig

hts org
anizations 

b
eg

an a discussion b
ased on the D

ecent W
ork Initiative B

aseline Stud
y 

9 B
oxing and d

ancing are used as m
etap

hors for various strateg
ic choices, d

enoting 
ad

versarial and coop
erative m

od
es of ind

ustrial relations eng
ag

em
ent, resp

ectively. 
B

oxing: w
inner-loser, d

istrust, neg
otiations and conflicts, clear outcom

es. D
ancing: 

p
artnership

s, trust, w
in-w

in, outcom
es insecure at the start of the p

rocess (G
reg

ory 
et al. 2004, Van K

laveren and Sp
reng

er 2005).
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com
m

issioned by O
xfam

 A
m

erica, Inc. The intent of the stud
y w

as to 
accom

p
lish the follow

ing:

• 
D

evelop and im
p

lem
ent new

 ap
p

roaches to ad
d

ressing farm
 

w
orker living conditions and farm

 w
orker rig

hts.
• 

Id
entify an ap

p
roach that “certifies” p

rod
uce as having b

een 
g

row
n on farm

s that eng
ag

e their em
p

loyee’s to the hig
hest lev-

els of food
-safety aw

areness, p
ay em

p
loyee’s a living w

ag
e, and 

sup
p

ort viab
le w

orking and living conditions.

C
onsum

ers and retailers w
ould have to p

ay a sm
all p

rem
ium

 for this 
certified p

rod
uce; that p

rem
ium

 w
ould g

o directly to the g
row

ers and the 
farm

 w
orkers to m

eet the objectives and to im
p

rove the lives farm
w

ork-
ers. This w

as the start of the Eq
uitab

le Food Initiative (EFI).
From

 2010 EFI has p
articip

ated in a p
rocess and structure creating 

a farm
 b

ased stand
ard w

ith certification in lab
or rig

hts, food
-safety, and 

sustainab
le environm

ent throug
h resp

onsib
le p

esticid
e use. The core 

of this certification and the key value to retailers and food p
rovid

ers is 
the training and know

led
g

e of farm
 w

orkers and an on-farm
 p

rocess for 
ong

oing assessm
ent, p

rob
lem

 solving and solution im
p

lem
entation led 

by farm
 w

orkers and sup
ervisors in the field. 10

The union’s know
led

g
e b

ase for w
ork d

esig
n of w

ork in ag
riculture 

covers at least 4 know
led

g
e field

s:

• 
The form

ation of glob
al alliances—

b
ringing tog

ether g
row

ing 
and distrib

ution across m
ultip

le b
ord

ers w
ith m

ultip
le org

aniza-
tions involved in sup

p
ly chain.

• 
O

p
erating in interorg

anizational d
esig

n w
ith com

m
unities of co

-
op

erating g
row

ers and co
-op

erating unions ab
le to fill a retailers 

sup
p

ly chain.

10 For a m
ore com

p
rehensive d

escrip
tion of the b

enefits for the various netw
ork-

p
artners, see chap

ter 7.

• 
Farm

 netw
orking w

ithin a certain g
eog

rap
hic area, sharing capi-

tal, tools and w
ork force

• 
Raising lab

or p
rod

uctivity at the individ
ual farm

, p
rod

ucing one 
or m

ore p
rod

ucts.

Im
p

ortant d
esig

n criteria for unions com
ing from

 the EFI exp
erience 

includ
e the follow

ing:

• 
D

evelop
m

ent of optim
al variety in w

ork and the organization (p
eo

-
ple are not d

oing the sam
e thing d

ay after d
ay, hour after hour).

• 
M

eaning
ful w

ork and m
eaning

ful outcom
es (p

eop
le are a p

art of 
d

esig
ning their w

ork and the outcom
es of this w

ork, alig
ned w

ith 
the end p

rod
uct).

• 
D

ecision-m
aking autonom

y (p
eop

le d
oing the w

ork, are the b
est 

p
eop

le to m
ake d

ecisions on im
p

roving the w
ork)

• 
M

utual sup
p

ort and resp
ect (B

oth are b
uilt into the d

esig
n of the 

org
anization; p

eop
le d

oing the w
ork w

ill d
esig

n w
hat and how

 
this is d

evelop
ed.)

• 
M

aking sure the end p
rod

uct/service m
eets consum

ers’ exp
ec-

tations (This could b
e the food

-b
uying consum

er or the w
orker/

m
em

b
er of the U

FW
.)

• 
A

n op
p

ortunity for a self-d
efined d

esirab
le future (W

ork or org
a-

nizations are d
esig

ned for p
eop

le to see op
p

ortunities.)
• 

O
p

p
ortunity for continuous learning.

H
ow

 can a union b
road

en its traditional often confrontational activi-
ties into w

orking w
ith g

row
ers to help exp

and their m
arket and enhance 

their op
erations, w

ith the end result of im
p

acting the lives of hund
red

s of 
thousand

s of farm
 w

orkers glob
ally? The U

FW
 d

evelop
m

ent show
s that 

alternative strategies, b
road

ening the union’s strategic p
otentials, can b

e 
m

ore p
rom

ising and effective than only a strateg
y of confrontation. B

ut 
it is a long and intense m

ovem
ent and not free of confrontation, b

ut dis-
ag

reem
ents are integ

rated as p
art of the d

ynam
ic d

esig
n p

rocess w
ithin 

the ecosystem
.



176
177

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

B
O

M
B

A
R

D
IER

 B
ELG

IU
M

 A
N

D
 T

H
E P

O
SIT

IO
N

 O
F B

ELG
IA

N
 U

N
IO

N
S

B
om

b
ardier Inc. is head

q
uartered in M

ontréal, C
anad

a, and is structured 
around tw

o b
usinesses—

aerosp
ace and transp

ortation—
w

ith seventy-six 
p

rod
uction and engineering sites in m

ore than sixty countries, w
ith 65,400 

em
p

loyees. To survive in the glob
al m

arket, the B
elgian site d

ecid
ed to 

innovate its org
anization. B

eginning in 2002, B
om

b
ardier m

anag
em

ent 
in B

rug
es initiated a p

rog
ram

 of w
orkp

lace innovation (M
aenen and D

e 
H

auw
 2013) featuring the follow

ing:

• 
Im

p
roving p

rocess efficiency and p
rod

uct q
uality C

hang
es cam

e 
from

 B
om

b
ardier O

p
erations System

 (B
O

S), inspired by Lean 
m

anag
em

ent and Six Sig
m

a. B
O

S aim
s to g

uarantee hig
h p

ro
-

d
uction stand

ard
s and to rem

ove as m
uch org

anizational slack as 
p

ossib
le from

 the p
rocess.

• 
Introd

uction of team
w

ork. B
lue-collar em

p
loyees and their sup

er-
visors (“team

 coordinators”) w
ere given m

ore resp
onsibility and 

m
ore latitud

e in taking d
ecisions, w

hich w
as assum

ed to enhance 
job satisfaction as w

ell.

B
elgian unions w

ere involved at a distance. H
istorically, the union 

p
osition w

as “w
ork org

anization is a m
anag

em
ent resp

onsibility.” Recent 
trad

e-union initiatives tend to q
uestion this p

osition. The three m
ain 

B
elgian Trad

e U
nions soug

ht coop
eration w

ith a university in A
ntw

erp. 
A

 strateg
y called “innovation of org

anizations” (IA
O

) w
as d

evelop
ed for 

involving em
p

loyees. Focus g
roup

s w
ith shop stew

ard
s of various p

ub
-

lic and p
rivate org

anizations exp
lored chang

es in tasks and resp
onsibili-

ties of em
p

loyees to stim
ulate the p

erform
ance of com

p
anies and the 

w
orkability of em

p
loyees. The im

p
lem

entation of this strateg
y is still in 

its early stag
es; how

ever, not m
any em

p
loyers exp

ress the need to invest 
in rep

resentative p
articip

ation ab
out these topics: “Em

p
loyers read

y to 
extensively discuss their p

lans ab
out the innovative w

ork org
anization in 

the reg
ular social p

latform
 (‘overleg’) are exceptions rather than the rule” 

(G
ryp, D

elissen-Jacob
s, and Peirsm

an 2014).

Lead
ers in the B

elgian unions rem
ain skeptical ab

out the p
ossibilities 

for “d
em

ocratic as w
ell as w

orkab
le w

ork,” d
espite som

etim
es enthusias-

tic shop stew
ard

s. 11

SIP
T

U
 A

N
D

 IT
S IN

ST
IT

U
T

E; PA
R

T
IC

IPAT
IO

N
 IN

 IR
ELA

N
D

The Institute for the D
evelop

m
ent of Em

ployees A
d

vancem
ent Services 

(ID
E

A
S) w

as established in February 2001 by SIPTU
, Ireland’s largest trade 

union. O
ne of its aim

s is “to im
prove w

orkplace p
erform

ance and w
ork-

ing lives and to stim
ulate p

ositive organizational change through inclusive 
 dialogue by releasing the creativity of em

ployees.” In coop
eration w

ith 
ID

E
A

S, the m
anufacturing sector in SIPTU

 has develop
ed and successfully 

“road
-tested” a rob

ust yet flexible m
od

el of a joint union- m
anagem

ent 
ap

proach 
in 

m
anufacturing 

com
panies, 

a 
pragm

atic 
resp

onse 
to 

streng
then, and grow

, the Irish m
anufacturing sector (SIPTU

 2013).
The union w

ill alw
ays consult its m

em
b

ers first. It is only w
ith m

em
-

b
ers’ ap

p
roval that the m

anag
em

ent team
 is sp

oken to. From
 then, the 

initial m
eeting w

ith m
anag

em
ent is esp

ecially critical. Senior m
anag

ers 
need to b

e convinced that the union can b
ring a new

 and creative energ
y 

to the tab
le and that w

orker voice should not b
e view

ed as the traditional 
“p

art of the p
rob

lem
” b

ut as a critical “p
art of the solution.”

If both sides agree to proceed, a Joint U
nion M

anagem
ent Steering 

G
roup (JU

M
SG

 ) is established and selected for the overall strategic direc-
tion to be taken. The unions sees the m

akeup of the JU
M

SG
 as “critical to 

future success…
This requires the involvem

ent of visionary shop stew
ards, 

as w
ell as com

m
itted senior m

anagers, together leaders of the change pro-
cess.” The union uses the m

etap
hor of the scrum

 in rug
by: “If either sid

e 
w

ill not ag
ree to fully eng

ag
e, then the p

rocess cannot b
egin…

B
oth sid

es 
need to: “C

rouch”—
g

et read
y and consid

er the p
rocess and p

otential 
outcom

es, “touch”—
m

ake m
eaning

ful and constructive contact w
ith the 

op
p

osition, “p
ause”—

take tim
e to evaluate and consid

er resp
onse and 

11 M
ore inform

ation can b
e ob

tained w
ith Saar Vand

enb
roucke (svand

enb
roucke@

vlaam
s.abvv.b

e), D
ries D

elissen-Jacob
s (u08d

d
j@

acv-csc.b
e), K

atrien A
llaert (katrien.

allaert@
aclvb.b

e) and D
om

iniq
ue K

iekens (d
om

iniq
ue.kiekens@

uantw
erp

en.b
e)
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alig
n thinking, “eng

ag
e”—

b
oth sid

es m
ust stick their resp

ective necks 
out and strive to keep the scrum

 from
 collap

sing.”
The JU

M
SG

 (m
anag

ers and shop stew
ard

s tog
ether) train for these 

scrum
s d

uring a six-d
ay team

w
ork training course.

A
 D

A
N

ISH
 T

R
A

D
E U

N
IO

N
 C

ATA
LO

G
 FO

R
 G

R
EEN

, IN
N

O
VAT

IV
E 

W
O

R
K

P
LA

C
ES

LO
, the D

anish C
onfed

eration of Trad
e U

nions, recently p
ub

lished a cata-
log of g

ood exam
p

les for the creation of g
reen w

orkp
laces and g

reen job
s 

(LO
 2015). The union p

resents itself as p
art of interorg

anizational d
esig

n, 
com

bining initiatives for w
orkp

lace innovation (“m
ore g

reen craftsm
en 

need
ed to m

ake the shift”) and an invitation for w
id

esp
read d

elib
erations 

w
ith em

p
loyers and other stakehold

ers—
in p

articular, m
unicip

alities.
LO

 sum
s up thirteen pieces of g

ood ad
vice on “g

reen” em
p

loyee 
involvem

ent:

1. 
U

se the d
etailed know

led
g

e of the em
p

loyees.
2. 

Keep an eye on the inform
al skills.

3. 
G

ive the em
p

loyees ow
nership.

4. 
U

se sp
ecialists to d

evelop the g
reen id

eas further.
5. 

C
reate channels for the free flow

 of id
eas.

6. 
M

ake it easier to b
e g

reener.
7. 

D
efine clear, sp

ecific, and local targ
ets.

8. 
G

ive individ
uals sp

ecific resp
onsibilities.

9. 
A

cknow
led

g
e g

ood id
eas.

10. D
raw

 attention to the g
ood exp

eriences.
11. A

d
d a com

p
etitive elem

ent to g
reen efforts.

12. Encourag
e joint efforts.

13. Seek fund
s for the g

reen transition.

This is an exam
p

le of indirect p
articip

ation w
ithin an interorg

aniza-
tional context. It uses exp

eriences from
 m

anag
ers, m

unicip
alities, and 

em
p

loyees to foster g
reen w

orkp
lace innovation.

IN
D

U
ST

R
IA

L P
O

LIC
Y

 D
O

C
U

M
EN

T
 2

0
1

4
In the spring of 2014, Europe’s trade union for the industrial sector pub

-
lished a m

anifesto on the future of m
anufacturing. O

ne of the chapters is 
a plea for a process of gradual transition tow

ard an innovative new
 indus-

trial paradigm
 based on the existing industrial structures in Europe. The 

m
anifesto calls for “prom

oting the developm
ent of a hum

an-oriented m
an-

ufacturing organization that stim
ulates em

ployees to develop innovative 
behavior, is open and adaptive, w

hile at the sam
e tim

e supporting and 
increasing hum

an safety, health, and w
ell-being. It should also have the 

capacity to cooperate in a supply chain and collaborate w
ith know

ledge 
institutions.”

C
onclusions: W

orker Voice in the Tw
enty-First C

entury
H

ere are som
e recom

m
end

ations for involving trad
e unions as rep

resen-
tatives of w

orker voice in w
orkp

lace-innovation p
rojects:

• 
It w

ill b
e necessary to extend the d

esig
n p

rocess tow
ard unions as 

(p
arts of) ecosystem

s of coop
erating and p

artly conflicting org
a-

nizations, sharing p
artly com

m
on g

oals w
ith em

p
loyers and m

an-
ag

em
ent, and having to d

eal w
ith internal diversities.

• 
N

ew
 strategies and tools for and w

ithin unions w
ill have to b

e 
d

evelop
ed, com

bining co
-creating and shared interorg

anizational 
g

oals w
ith conflict-oriented interests and activities.

• 
The new

 tools and p
olicies w

ill have to extend d
esig

n p
rocesses 

b
eyond the individ

ual firm
.

This is not a sim
p

le chang
e, as the recent exam

p
les in this chapter 

illustrate. U
nions opting for p

articip
ation:

• 
A

re either convinced that influencing d
esig

n of hum
ane and inno

-
vative org

anizations could and should b
e a m

ain and sustainab
le 

p
art of the union strategies, even if this has neg

ative em
p

loym
ent 

or w
ag

e effects on the short run or
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• 
They estim

ate that in the end the p
otential b

enefits w
ill b

e hig
her 

than the losses.

In b
oth cases, ap

p
roaches and coop

erative structures b
etw

een and 
w

ithin unions w
ill have to b

e b
uilt to optim

ize the strategic choice.

TO
O

LS A
N

D
 P

R
IN

C
IP

LES
O

ptim
izing the em

p
loyee’s voice in d

esig
n p

rocesses throug
h a series of 

p
rincip

les and tools is essential. First of all, the p
rincip

les of interorganiza-
tion d

esig
n should b

e taken into account:

• 
Form

ulate results not only for the org
anization b

ut also for the 
trad

e union or w
ork council involved. W

hat’s in it for them
, and 

how
 can this b

e q
uantified and com

m
unicated as results? D

esig
n 

the p
rocess in a w

ay that takes core elem
ents of union activi-

ties into account: (un)em
p

loym
ent p

rotection (also of involved 
em

p
loyees outsid

e the org
anization), p

ay/w
ag

es, w
orking tim

es, 
job chang

es, q
uality of w

orking life, skills, etc.
• 

C
reate trust b

etw
een em

p
loyees (rep

resentatives) and m
anag

e-
m

ent by and d
uring the p

rocess and its results, not by claim
ing it 

from
 the b

eginning.
• 

D
evelop new

 tools and p
olicies at various levels of value chains, 

lab
or m

arkets, and glob
al p

laying field
s.

Second, it is essential to foster an em
p

loyee’s voice using three inter-
d

ep
end

ent form
s of involvem

ent:

• 
D

irect participation of the w
orkers/em

p
loyees directly involved 

in one or m
ore w

orkp
laces and their chang

e p
rocesses

• 
Representative participation by the union or w

ork council w
ithin 

the org
anization and outsid

e—
the union as an ind

ep
end

ent p
art-

ner in interorg
anizational d

esig
n

• 
Indirect participation (ag

ain, interorg
anizational d

esig
n in the 

sense of anticip
ation and condition setting

): p
roviding facilities, 

relations w
ith other external stakehold

ers, and exam
p

les and 
inspirations from

 elsew
here

Third, transparency ab
out the tim

e fram
e:

• 
If the union or w

orks council d
oes not (or is not ab

le to) choose 
the p

osition of an integ
rated em

p
loyee’s voice from

 start to finish, 
create op

p
ortunities and tools to m

ake em
p

loyees’ voices heard 
at crucial stag

es of the p
rocess, and integ

rate these stag
es into 

the d
esig

n p
rocess.

• 
B

e as transp
arent as p

ossib
le ab

out tim
e fram

es: how
 can an 

em
p

loyee’s voice b
e heard b

efore m
ajor d

ecisions for the d
esig

n 
have alread

y b
een taken?

A
nd last b

ut not least: the trad
e unions should d

evelop them
selves as 

an ecosystem
, starting w

ith these step
s:

• 
D

evelop skills and facilities for officials and m
em

bers to play a produc-
tive role in indirect participation. In particular, they need to extend 
their com

petencies to be able to develop alternative solutions in the 
course of consultation and participation processes (Telljohan 2012).

• 
D

esign for feedback to the organization and its em
ployees, as w

ell 
as to the representative participants from

 the union or w
orks council.
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N

W
hen the notion of socio

-technical design first em
erged, em

p
hasis 

w
as on the design principles. Im

plem
entation of design-principle 

dem
and

s, how
ever, com

m
unication am

ong all concerned. Throughout 
the 1970s and ’80s, focus cam

e to an increasing degree to turn tow
ard 

the com
m

unicative processes as such. This is the context in w
hich d

em
o

-
cratic dialogue m

ade its ap
p

earance, initially as a negation of negotiations 
b

etw
een parties in op

p
osition to each other and eventually as a m

ore 
broadly d

efined set of principles to guide collab
orative efforts b

etw
een 

the lab
or-m

arket parties centrally as w
ell as locally. This chapter traces 

the p
oints of origin of the concept and follow

s its evolution up until the 
present.

There are tw
o asp

ects of the notion of socio
-technical d

esign: the 
characteristics of the w

orkplace and the p
rocess through w

hich the char-
acteristics are created. B

oth have generally b
een consid

ered, b
ut in the 

early p
eriod, the m

ain em
p

hasis w
as on characteristics. From

 the 1970s, 
w

ith the ap
p

earance of notions like participative d
esign and user-driven 

change, there has b
een a grow

ing focus on process. If a process is to m
ake 

p
eople learn how

 to create participative w
ork roles, they need to partici-

pate in the learning process. W
hat this im

plies can vary w
ithin broad lim

its.
This is the area in w

hich the notion of d
em

ocratic dialog
ue b

elong
s. 

U
sing this notion as the p

oint of d
ep

arture, it is p
ossib

le to p
erform

 a 

b
road

er analysis of the role of com
m

unication in d
esig

n p
rocesses. W

hy is 
there a need for consid

ering com
m

unication as an issue in its ow
n rig

ht? 
W

hat challeng
es ap

p
ear in creating ad

eq
uate form

s of com
m

unication? 
W

hat solutions can b
e b

roug
ht to b

ear on these challeng
es?

C
H

A
N

G
E A

N
D

 V
ISIB

ILIT
Y

W
hen socio

-technical p
ersp

ectives on w
ork and w

ork relationship
s first 

g
ained b

road attention, their link to field exp
erim

ents w
as a d

ecisive fac-
tor. C

ontrary to p
ure texts, a field exp

erim
ent rep

resents an intervention 
into reality and an illustration in p

ractical term
s of the m

eaning of con-
cepts and id

eas. In the early p
hase, the exp

erim
ents w

ere larg
ely thoug

ht 
to d

em
onstrate the validity of p

sychological job req
uirem

ents, such as 
the need for autonom

y, learning, and social contacts in w
ork, and how

 
w

ork roles should b
e shap

ed to m
eet these req

uirem
ents. There w

ere, 
how

ever, m
ore issues involved:

In Scandinavia, the field exp
erim

ents ap
p

eared against a background 
of w

hat can b
e called “centralized constructivism

” (G
ustavsen 2011). W

hen 
the social dem

ocrats cam
e into p

ow
er in the p

eriod b
etw

een the W
orld 

W
ars, one of their m

ajor goals w
as to reduce the level of conflict and increase 

the level of productivity in w
orking life. This w

as not to b
e done through 

w
aiting for one or the other of the m

ajor w
orld

view
s com

p
eting for atten-

tion at the tim
e—

m
arket lib

eralism
 and m

ore or less radical socialism
—

to 
m

ake itself true through som
e kind of historical process, b

ut rather through 
a series of active interventions in society and w

orking life. A
fter inviting the 

lab
or-m

arket parties to participate, the outcom
e w

as a descending order 
of agreem

ents and other regulatory m
echanism

s. U
nder this um

brella, a 
p

eriod of active im
plem

entation of m
otion, tim

e and m
easurem

ent (M
TM

) 
system

s and sim
ilar ap

proaches—
“Taylorism

”—
occurred, w

ith Sw
eden in 

the leading role (Johansson 1989). This led, in turn, to a rising level of prob
-

lem
s and discontent am

ong those w
ho w

ere at the receiving end of the 
process. There em

erged a need to counteract this develop
m

ent. B
ut how

 
could this b

e done w
ithout losing the tripartite coop

eration inherent in 
the central initiatives? A

 m
ajor p

oint of d
em

onstration in the Scandinavian 
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exp
erim

ents w
as that this kind of coalition could b

e created locally and 
that it could actually w

ork out solutions to the challenges em
erging out of 

centralized constructivism
. This p

ersp
ective w

as at least as im
p

ortant as 
the m

ore scientific content of the initiatives.
A

s other countries are concerned, there m
ay have b

een other asp
ects 

of the exp
erim

ents that g
enerated attention. In, for instance, G

erm
any, 

there is a strong tradition of focusing on com
p

etence in w
ork, and the 

Peiner p
roject (Fricke 1975) m

ay have ap
p

eared as a d
em

onstration of the 
p

otential of learning in w
ork as a m

ajor source of com
p

etence d
evelop

-
m

ent. In the U
nited States, it m

ay have b
een the lab

or-union coop
eration 

as such that em
erg

ed as an innovation. The p
oint is that all initiatives 

em
erg

ed w
ithin sp

ecific, and different, contexts and g
ained m

uch of their 
visibility throug

h their ability to concretize issues of critical im
p

ortance 
w

ithin each of these contexts.
This p

oint is of m
ajor im

p
ortance in und

erstanding w
hat hap

p
ened 

after the field
-exp

erim
ent p

eriod. Social visibility cannot b
e g

ained once 
and for all b

ut has to b
e continuously renew

ed, and w
hat cam

e to rep
re-

sent an ad
eq

uate renew
al w

as d
ep

end
ent on the context. Em

p
loyers as 

w
ell as unions are m

em
b

ership org
anizations und

er the ob
lig

ation to cre-
ate solutions that p

ertain to all m
em

b
ers, or at least are op

en to all m
em

-
b

ers. The acid test of the value of the exp
erim

ents w
as, conseq

uently, not 
w

hat scientific conclusions they g
ave rise to b

ut the d
eg

ree to w
hich they 

g
enerated p

rocesses that reached other w
orkp

laces. D
id they function as 

sources of b
road m

ovem
ents in w

orking life, or w
ere they sp

lendid b
ut 

isolated events? This w
as the challeng

e that cam
e to p

ut its m
ark on all 

later d
evelop

m
ents, including the em

erg
ence of the notion of d

em
ocratic 

dialog
ue.

T
H

E C
H

A
LLEN

G
E O

F D
IFFU

SIO
N

The exp
erim

ents in N
orw

ay w
ere sup

ervised by a bip
artite com

m
ittee. In 

the early 1970s, this com
m

ittee w
as rep

laced by a p
erm

anent coop
eration 

council. A
 m

ajor task for this council w
as to launch m

easures that could 

function in sup
p

ort of the diffusion of im
p

ulses from
 the exp

erim
ents, 

such as inform
ation, conferences, and training p

rog
ram

s. This notw
ith-

standing, diffusion w
as slow

, and the council w
as not satisfied w

ith the 
achievem

ents. A
round 1980, the lab

or-m
arket p

arties started, w
ithin the 

context of the reg
ular reneg

otiations of their m
ain ag

reem
ent, to discuss 

an alternative ap
p

roach. This resulted in a new
 ag

reem
ent on d

evelop
-

m
ent that w

ent into force in 1983.
This ag

reem
ent did not focus on d

esig
n p

rincip
les b

ut on the p
ro

-
cesses need

ed to w
ork out and im

p
lem

ent alternatives to Taylorism
. In 

line w
ith such notions as p

articip
ative d

esig
n and user-d

riven chang
e, 

w
hat w

as seen as the key issue w
as to create a b

road interest in exp
lor-

ing alternative form
s of w

ork org
anization and help the interested p

arties 
d

evelop fruitful p
rocesses d

uring w
hich they, them

selves, could d
ecid

e 
on d

esig
n issues.The b

asic id
ea w

as to org
anize a new

 w
ave of encoun-

ters that could b
ring w

orkers and m
anag

ers tog
ether in new

 contexts 
and create new

 p
rocesses. B

ut how
 to d

o this? Since B
urns and Stalker 

(1961) sp
ecified the characteristics of innovative com

m
unication, there 

has b
een no lack of view

s on w
hat characterizes g

ood com
m

unication in 
org

anizations. G
enerally, how

ever, these view
s have b

een d
evelop

ed by 
research throug

h starting w
ith g

eneral theoretical sources (e.g., B
ohm

, 
B

ub
er, or H

ab
erm

as) and then d
ed

ucting op
erationals from

 these p
rem

-
ises. C

ontrary to this, the notion of d
em

ocratic dialog
ue em

anated w
ith 

the lab
or-m

arker p
arties and initially took the form

 of a neg
ation of the 

characteristics of neg
otiations.

N
eg

otiations are g
enerally p

erform
ed throug

h rep
resentatives, in an 

ad
versarial w

ay, and concern q
uantifiab

le issues, m
ainly tim

e and m
oney. 

W
hat the p

arties did w
as to reverse these characteristics and rep

lace 
them

 w
ith the notion of direct p

articip
ation in a constructivist setting 

in w
hich all topics of interest to the p

articip
ants can b

e b
roug

ht up. In 
d

eveloping this id
ea, there w

as a coop
eration w

ith research, and research 
cam

e to p
lay an active role w

hen the new
 com

m
unicative notions w

ere to 
b

e p
ut into op

eration.
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D
EM

O
C

R
AT

IC
 D

IA
LO

G
U

E
G

iven the p
oint of d

ep
arture sketched ab

ove, m
any of the joint efforts 

of research and the lab
or-m

arket p
arties d

uring the 1980s w
ere a further 

d
evelop

m
ent of the notion of d

em
ocratic dialog

ue, eventually resulting 
in a set sp

ecific criteria:

• 
D

ialog
ue is b

ased on a p
rincip

le of give and take, not one-w
ay 

com
m

unication.
• 

A
ll concerned by the issues und

er discussion should have the 
p

ossibility of p
articip

ating.
• 

A
ll p

articip
ants have the sam

e status on the dialog
ue arenas.

• 
W

ork exp
erience is the p

oint of d
ep

arture for p
articip

ation (exp
e-

rience that everyb
od

y has).
• 

Particip
ants are und

er the ob
lig

ation to help other p
articip

ants b
e 

active in the dialog
ue.

• 
It m

ust b
e p

ossib
le for all p

articip
ants to g

ain an und
erstanding of 

the topics und
er discussion.

• 
A

n arg
um

ent can b
e rejected only after an investig

ation (and not, 
for instance, on the g

round
s that it em

anates from
 a source w

ith 
little legitim

acy).
• 

A
ll arg

um
ents that are to enter the dialog

ue m
ust b

e rep
resented 

by actors p
resent.

• 
A

ll p
articip

ants are ob
lig

ed to accept that other p
articip

ants m
ay 

have arg
um

ents that are b
etter than their ow

n.
• 

The dialog
ue should b

e ab
le to overcom

e a g
row

ing d
eg

ree of 
disag

reem
ent.

• 
The dialog

ue should continuously g
enerate d

ecisions that p
ro

-
vid

e p
latform

s for joint action.

In ad
dition to the dialog

ue criteria, a set of p
ersp

ectives w
as w

orked 
out concerning the d

esig
n of the encounters. A

lthoug
h encounters could 

b
e org

anized in m
any different shap

es and form
s, the typical dialog

ue 
conference had an id

eal num
b

er of p
articip

ants around forty, allow
ing for 

w
ork in four p

arallel g
roup

s. In single enterp
rises, these w

ere selected to 
rep

resent an inverted T, w
ith all levels of the form

al org
anization p

resent, 
p

lus a fairly b
road rep

resentation from
 the shop floor.

M
ost w

ork w
as p

erform
ed

 in g
roup

s; p
lenaries w

ere used
 for sum

m
a-

rizing. A
ll tasks w

ere sub
ject to rotation. D

uration could
 rang

e b
etw

een 
one and

 three full w
orking

 d
ays. The m

ost com
m

on p
attern w

as lunch 
to lunch at a conference center, w

ith an evening
 for social p

urp
oses. 

The top
ics w

ere w
hat their w

orkp
lace w

ould
 b

e like tw
o to three years 

ahead, w
hat challeng

es had
 to b

e overcom
e to g

et there, w
hat id

eas d
id 

they have concerning
 how

 m
eet the challeng

es, and
 finally, w

hat joint 
action p

lans could
 b

e w
orked

 out. W
hile the top

ics w
ere conventional, 

the setting
 w

as new
. (For m

ore d
etailed

 p
resentations, see G

ustavsen 
1992, 2001).

Throug
hout the 1980s, ab

out three hund
red conferences w

ere org
a-

nized und
er the um

b
rella of the N

orw
egian ag

reem
ent on d

evelop
m

ent, 
reaching ab

out four hund
red enterp

rises (G
ustavsen 1993). To that num

-
b

er w
e can ad

d the ap
p

roxim
ately one hund

red conferences org
anized 

w
ithin the fram

ew
ork of the LO

M
 p

rog
ram

 in Sw
ed

en (G
ustavsen 1992, 

N
aschold 1993). Researchers could not p

articip
ate in all conferences b

ut 
w

ere ab
le to cover a reasonab

le num
b

er.

ISSU
ES A

N
D

 Q
U

EST
IO

N
S

G
iven the p

rag
m

atic p
oint of d

ep
arture, the chief criterion for valid

ating 
the various asp

ects of d
em

ocratic dialog
ue w

as “w
hat w

orks.” There w
as, 

in fact, a lot of exp
erience in this area even b

efore the ag
reem

ent w
as 

m
ad

e b
ecause all kind

s of d
evelop

m
ent p

rojects in w
orkp

laces d
em

and 
com

m
unication w

ith those concerned. “The dialogic turn” w
as, in this 

sense, not som
ething new

 b
ut rather a chang

e of the fig
ure-g

round rela-
tionship: from

 the topics of the conversations to the conversations as 
such. A

s the criteria em
erg

ed, they w
ere continuously confronted w

ith 
p

ersp
ectives from

 theoretical discourse to see if these could enrich the 
p

oints em
anating from

 p
ractical exp

erience. A
n ad

vantag
e of concepts 

at p
lay in p

ractical discourse is that they d
o not have to b

e fully settled in 
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ad
vance on theoretical g

round
s b

ut can b
e subject to continuous ad

just-
m

ent as the p
rocess unfold

s.
In ad

dition to ord
ering the field of discourse into a p

attern, the notion 
of d

em
ocratic dialog

ue m
ad

e it p
ossib

le to overcom
e a b

asic dilem
m

a 
inherent in p

ure d
esig

n ap
p

roaches:
In the exp

erim
ental p

eriod, it w
as com

m
on to arg

ue that one-sid
ed, 

hig
hly sp

ecialized w
ork d

rained p
eop

le of the resources need
ed for p

ar-
ticip

ation, b
e it in society or in the w

orkp
lace. If they lacked the resources 

need
ed for p

articip
ation, the w

orkers concerned had to stand outsid
e the 

d
ecision to launch an initiative to increase p

articip
ation. Throug

h m
aking 

the com
m

unicative asp
ect into a dim

ension in its ow
n rig

ht, the p
articip

a-
tory p

otential of w
orkers subject to heavy Taylorism

 could b
e assessed 

ag
ainst criteria p

ertaining to their ability to com
m

unicate rather than 
ag

ainst the socio
-technical characteristics of their w

ork role. This m
ad

e it 
p

ossib
le to give, say, m

em
b

ership in a free-union m
ovem

ent w
eig

ht as a 
factor und

erpinning p
articip

ation from
 w

orkers even in the m
ost narrow

 
assem

b
ly-line job

s.
D

em
ocratic dialog

ue has b
een criticized for b

eing an insufficient 
fram

ew
ork for org

anizational chang
e (i. e. M

arrew
ijk et al. 2010). This 

m
ay b

e correct b
ut is b

uilt on a m
isund

erstanding of the p
urp

ose of the 
concept. D

em
ocratic dialog

ue is not intend
ed to b

e a full p
ackag

e of 
m

easures and m
ethod

s for chang
e b

ut fram
e conditions, set by the lab

or-
m

arket p
arties centrally, op

en to association w
ith a num

b
er of different 

ap
p

roaches on the p
roject level, such as SW

A
T analyses; various concepts 

used in im
p

roving health services, such as p
atient-centered care; and in 

the p
rom

otion of the notion of b
est p

ractices. Various versions tailored to 
fit other contexts than lab

or-m
anag

em
ent conversations have ap

p
eared, 

such as collective reflections am
ong m

anag
ers in innovation p

rocesses. 
To som

e extent, the notion of dialog
ue has invad

ed the estab
lished 

b
odies for lab

or-m
anag

em
ent coop

eration, such as w
orks councils and 

w
ork-environm

ent com
m

ittees. W
ith the g

row
ing em

p
hasis on interorg

a-
nizational relationship

s, d
em

ocratic dialog
ue has b

ecom
e associated w

ith 
notions like innovation system

s and (learning
) regions. ( A

 p
resentation of 

Scandinavian d
evelop

m
ents in the b

ord
erland b

etw
een innovation and 

w
ork reform

 can b
e found in Ekm

an et al. 2011.)
D

em
ocratic d

ialog
ue has a num

b
er of characteristics overlap

p
ing 

w
ith the notion of search conference, and

 a num
b

er of the character-
istics of d

ialog
ue conferences w

ere taken over from
 the id

ea of search 
conference. The notion of search conference is, how

ever, found
ed

 on 
a theory w

ith universalist claim
s, w

ith a rad
ical realist ep

istem
olog

y at 
the core. To Em

ery, the architect b
ehind

 the notion of search confer-
ence, the w

orld
 is not only m

assively p
resent b

ut sub
ject to forces, or 

law
s, that can b

e exp
ressed

 in system
s-theoretical term

s (Em
ery 1981). 

This external reality is id
entical for all concerned

—
say, all m

em
b

ers of 
an org

anization—
and

 the p
urp

ose of the search conference is to m
ake 

them
 d

iscover this w
orld

 tog
ether as a p

rereq
uisite for m

aking
 them

 ab
le 

to act tog
ether. A

g
ainst this, d

em
ocratic d

ialog
ue is b

ased
 on m

ore of 
a ling

uistic and
 constructivist p

ersp
ective, w

here lang
uag

e is assig
ned 

a w
eig

ht of its ow
n and

 w
here the characteristics assig

ned
 to reality 

ap
p

ear as constructions, not as p
ure m

irroring. B
ecause a g

iven reality 
can b

e seen and
 interp

reted
 in d

ifferent w
ays, w

ith no sup
rem

e court to 
d

ecid
e w

hich w
ay is the rig

ht one, there is a need
 for a p

rocess that can 
m

ake p
eop

le, w
ithout the force of an uneq

uivocal reality, ad
just their 

concep
ts in relation to each other to a d

eg
ree sufficient to m

ake joint 
action p

ossib
le. It m

ay b
e w

orth noting
 that w

hen d
ialog

ue conferences 
cam

e to d
eviate from

 search conferences, the initial reason w
as not theo

-
retical d

ifferences b
ut the sim

p
le fact that the lab

or-m
arket p

arties found 
that search conferences, in sp

ite of their d
em

ocratic structure, tend
ed

 to 
favor m

anag
em

ent b
ecause of their g

enerally sup
erior know

led
g

e ab
out 

the environm
ent of the enterp

rise.
A

ssig
ning the w

ork “d
em

ocratic” to the notion of dialog
ue can b

e 
seen as unnecessary b

ecause all dialog
ues by d

efinition are d
em

ocratic. 
W

hen this w
as nonetheless d

one, it w
as to em

p
hasize the link b

etw
een 

dialog
ue and the institutional conditions of society, such as the relation-

ship
s b

etw
een the lab

or-m
arket p

arties and, throug
h this, to issues like 

the rig
ht to org

anize and the freed
om

 of sp
eech.
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The id
ea of dialog

ue conference ap
p

eared successful in the first 
d

ecad
e of its existence. The conferences rep

resented a notab
le b

reak 
w

ith traditional form
s of com

m
unication in org

anizations. N
ot only did 

w
orkers and unions find that this form

 of com
m

unication served their 
interests; so did a sub

stantial am
ount of m

anag
ers. A

s the latter w
ere 

concerned, it seem
s clear that they often found the traditional hierarchi-

cal form
s, sup

p
lem

ented by m
ore or less ad

versarial neg
otiations, to con-

stitute too narrow
 a fram

ew
ork for the relationship

s to their em
p

loyees 
that they felt that they need

ed.
W

hen the lab
or-m

arket p
arties in N

orw
ay m

ad
e, in the context of a 

renew
al of their ag

reem
ents around 1990, an assessm

ent of the ad
vances 

m
ad

e d
uring the 1980s, they conclud

ed that the ag
reem

ent had reached 
out w

ell in w
orking life b

ut that the actual chang
es achieved w

ere too 
lim

ited. O
f the four hund

red or so enterp
rises that had p

articip
ated in 

at least one conference, ab
out 10 p

ercent had g
one into d

epth as real 
chang

es w
ere concerned. W

hen N
aschold (1993) assessed the LO

M
 p

ro
-

g
ram

 in Sw
ed

en, he found that of the ap
p

roxim
ately 150 org

anizations 
that had related to the p

rog
ram

, ab
out half had d

evelop
ed p

rocesses that 
im

p
lied im

p
roved em

p
loyee p

articip
ation. O

f these, how
ever, only ab

out 
10 p

ercent had m
oved from

 increased p
articip

ation to d
eep

er chang
es in 

other resp
ects. W

hile the notion of d
em

ocratic dialog
ue seem

ed ab
le to 

attract p
articip

ants and to trig
g

er p
rocesses of chang

e, m
uch rem

ained 
concerning the d

epth of the p
rocesses. This b

ecam
e the core issue in the 

follow
ing revisions of the ag

reem
ent.

TO
W

A
R

D
 A

 N
EW

 V
IEW

 O
N

 D
IFFU

SIO
N

 A
N

D
 SC

A
LE

W
ith the ad

vent of notions like p
articip

ative d
esig

n and user-d
riven and 

dialog
ue-d

riven chang
e, the notion that chang

e is an issue of sim
p

le dif-
fusion of p

atterns from
 one, or a few

, d
em

onstration cases to w
orking 

life in g
eneral had b

een strongly m
odified. Im

p
ulses from

 interesting 
or outstanding cases could b

e of im
p

ortance, b
ut tog

ether w
ith other 

im
p

ulses they form
ed the kind of com

p
osite m

ap of know
led

g
e by Latour 

(1978) called “hyb
rid.” In a hyb

rid ap
p

roach, im
p

ulses can com
e from

 

m
any different sources. In N

orw
ay, it w

as discovered, as early as in the 
1970s, that org

anizations could learn from
 each other, even w

hen none of 
them

 rep
resented “a sp

earhead case.” In this kind of setting, a num
b

er of 
org

anizations m
oved in p

arallel rather than in seq
uence.

W
hen the lab

or-m
arket p

arties looked for w
ays in w

hich the stream
 of 

im
p

ulses to each org
anization involved in chang

e could b
e streng

thened, 
it w

as this notion of m
oving in p

arallel and exchanging im
p

ulses that 
cam

e into focus. This w
as streng

thened by the p
oint that w

hile N
orw

ay 
had, up until the late 1980s, seen only one netw

ork, or cluster, of coop
-

erating enterp
rises, a num

b
er started to ap

p
ear in the late 1980s. C

ould 
coop

eration b
etw

een eq
ual p

artners b
e used to p

rom
ote b

road chang
e 

in w
ork org

anization?
C

onsid
ering several b

ases for clustering, ranging from
 b

elonging to 
the sam

e union or em
p

loyer org
anization to m

em
b

ership in the sam
e 

local com
m

unity, the lab
or-m

arket p
arties’ first choice w

as to g
o for the 

union-em
p

loyer version. A
lthoug

h som
e b

ranch or ind
ustry initiatives 

ap
p

eared, these units of chang
e turned out to b

e too larg
e and cum

b
er-

som
e, and d

uring the 1990s, focus successively turned tow
ard sm

aller 
clusters.

W
hen a new

 research-b
ased sup

p
ort p

rog
ram

 w
as launched in 1994—

the Enterp
rise D

evelop
m

ent 2000 p
rog

ram
 (G

ustavsen, et al. 2001)—
the 

m
ain focus w

as on the relationship
s b

etw
een enterp

rises and the b
uilding 

and streng
thening of netw

orks and clusters.
W

ith the g
row

ing em
p

hasis on interorg
anizational relationship

s, there 
em

erg
ed a need for a new

 typ
e of encounter. W

hile m
ost of the encoun-

ters d
uring the 1980s took the form

 of conversations b
etw

een lab
or and 

m
anag

em
ent in single enterp

rises, conversations b
etw

een bip
artite p

roj-
ect g

roup
s from

 several enterp
rises b

ecam
e a com

m
on p

attern d
uring 

the 1990s.
A

round 2000, the ag
reem

ent w
as ag

ain reneg
otiated. A

t this tim
e, 

there w
ere som

e new
 elem

ents in the situation, in p
articular the estab

-
lishm

ent, up
on g

overnm
ent initiative, of p

artnership
s for the p

rom
otion 

of econom
ic d

evelop
m

ent in all the ad
m

inistrative regions into w
hich 
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N
orw

ay is divid
ed. W

ith the lab
or-m

arket p
arties rep

resented in all the 
p

artnership
s, the d

oor w
as op

en for a link b
etw

een the cluster p
olicy of 

the p
arties and the p

artnership p
olicy of the g

overnm
ent. B

ecause m
any 

of the em
erging clusters w

ere regional, it w
as thoug

ht that there w
ould 

b
e ad

vantag
es associated w

ith a regional p
olicy level that could, am

ong 
other thing

s, not only p
rom

ote new
 clusters b

ut also links b
etw

een clus-
ters and closer links b

etw
een enterp

rises on the one hand and regional 
as w

ell as national p
olicies on the other. In this context, the notion of 

d
em

ocratic dialog
ue cam

e to serve an even m
ore com

p
lex set of actors 

and relationship
s.

These d
evelop

m
ents reflect a p

olicy w
hereby the challeng

e of diffu-
sion is m

et throug
h a continuous w

id
ening of the circle of actors involved 

in d
em

ocratic dialog
ue, rather than throug

h, say, cam
p

aig
ns in w

hich a 
central authority “tells” the w

orkp
lace actors w

hat they should d
o. If p

eo
-

p
le can relate d

em
ocratically to each other, they are exp

ected to shap
e 

their m
aterial and org

anizational structures in a w
ay that reflects d

em
o

-
cratic values.

D
EV

ELO
P

M
EN

T
S A

FT
ER

 T
H

E T
U

R
N

 O
F T

H
E C

EN
T

U
R

Y
A

fter the turn of the century, the d
evelop

m
ent of the notion of d

em
-

ocratic d
ialog

ue has b
een influenced

 b
y tw

o m
ain factors: the g

row
-

ing
 im

p
ortance of innovation and

 the m
ainstream

ing
 of the notion of 

d
ialog

ue.
It has b

een ab
o

ut five d
ecad

es since the first m
ajor w

ork o
n inno

-
vatio

n and
 enterp

rise org
anizatio

n ap
p

eared
 (B

urns and
 Stalker 1961). 

A
ltho

ug
h the authors w

ere very fam
iliar w

ith the Tavisto
ck Institute 

and
 its w

ork o
n so

cio
-technical d

esig
n and

 system
s p

ersp
ectives, they 

chose to p
lace their m

ain em
p

hasis o
n co

m
m

unicatio
n and

 asso
ciated 

relatio
ns in the org

anizatio
n. W

hen the issue is transcend
ence, existing 

and
 p

otential so
cio

-technical fram
ew

orks are p
ushed

 into the b
ack-

g
ro

und, in favor of an em
p

hasis o
n the elem

ents that p
ro

m
ote freed

o
m

 
and

 o
p

enness, such as o
p

en co
m

m
unicatio

n, m
ultip

le relatio
nship

s, 
and

 trust.

This p
ersp

ective has continued to b
e valid, and it has im

p
lied that 

w
ith a g

row
ing focus on innovation there has b

een a g
row

th in the focus 
on dialog

ue and sim
ilar concepts that can b

e used to id
entify p

rocesses 
of op

en com
m

unication b
etw

een eq
ual p

artners, w
here a strong elem

ent 
of trust rep

laces form
al and m

aterial steering m
echanism

s.
W

hile an em
p

hasis on innovation functions tow
ard

 lifting
 notions like 

d
ialog

ue hig
her in the d

iscourses of society, there are also forces that 
function tow

ard
 rob

b
ing

 the concep
t of its rad

ical content and
 sharp 

ed
g

es. B
y 2010, the estim

ate of the joint lab
or-em

p
loyer secretariat in 

charg
e of p

rom
oting

 the w
orkp

lace d
evelop

m
ent ag

reem
ent w

as that 
over the years, ap

p
roxim

ately tw
o thousand

 enterp
rises had

 used
 the 

ag
reem

ent and, at least as a p
oint of d

ep
arture, p

rom
oted

 the notion of 
d

em
ocratic d

ialog
ue as w

ell. W
hen orig

inally launched, the concep
t rep

-
resented

 a b
reak w

ith the estab
lished

 form
s of com

m
unication in org

a-
nizations. It had

 a d
istinctive p

rofile and
 could

 b
e p

rom
oted

 throug
h 

sp
ecific initiatives.D

uring
 the p

ast ten years or so, d
ialog

ue has b
ecom

e 
the m

ost com
m

on form
 of com

m
unication in g

eneral—
at least accord

-
ing

 to the claim
s that are p

ut forth. A
ctors w

ho used
 to “tell,” “inform

,” 
or “com

m
unicate” tod

ay p
erform

 d
ialog

ue. In this sense, the concep
t 

has m
oved

 from
 excep

tionalism
 to m

ainstream
. This p

ertains not only 
to w

orking
 life b

ut to society as a w
hole, and

 not only to N
orw

ay. Tod
ay 

there is a d
ialog

ic turn of g
lob

al p
rop

ortions. In the vast sea of d
ia-

log
ues characterizing

 p
resent-d

ay society, it is no long
er p

ossib
le to 

g
ain any overview

 of the criteria associated
 w

ith the concep
t or of w

hat 
it achieves.

CO
N

C
LU

SIO
N

S
The strong focus on socio

-technical d
esig

n in a narrow
 sense character-

izing the 1960s and ’70s g
ave rise to a b

asic p
rob

lem
: If w

orkers in hig
hly 

sp
ecialized roles are d

rained of their resources for p
articip

ation, w
hat are 

the g
round

s for having them
 p

articip
ate in p

rojects aim
ed at d

oing aw
ay 

w
ith the hig

h d
eg

ree of sp
ecialization? The notion of d

em
ocratic dialog

ue 
lifted the issue of resources for p

articip
ation out of a p

ure job
-d

esig
n 
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sp
here and m

ad
e it p

ossib
le to consid

er such assets as m
em

b
ership in a 

free union m
ovem

ent.
W

hile the 1960s and ’70s saw
 the em

erg
ence of a num

b
er of exam

p
les 

of alternative d
esig

n p
rincip

les, diffusion w
as lim

ited. H
ow

 could w
orking 

life in g
eneral b

e reached? Throug
h associating d

em
ocratic dialog

ue w
ith 

strategies for the b
uilding of continuously exp

anding netw
orks of social 

relationship
s, the diffusion of d

em
ocratic form

s of w
ork org

anization w
as 

transform
ed from

 centrally d
esig

ned enlig
htenm

ent to b
road involve-

m
ent in d

em
ocratic p

rocesses of com
m

unication.
For broad and long

-term
 processes of dem

ocratization in w
orking life to 

becom
e possible, there is a need to ensure the stable and long

-term
 com

-
m

itm
ent of m

ajor actors in society, in particular the labor-m
arket parties. 

Through linking dem
ocratic dialogue to the institutionally granted hum

an 
rights in dem

ocratic society—
such as the freedom

 of association, the free-
dom

 of speech, and the right to be heard
—

a link w
as forged betw

een tools 
in w

orkplace developm
ent and the institutional order of society.

If w
e look at the com

p
arative Europ

ean studies of w
orking conditions, 

N
orw

ay ap
p

ears, along w
ith the other Scandinavian countries, w

ith rela-
tively hig

h scores on autonom
y and learning in w

ork (Lorenz and Lund
vall 

2011). N
one of the other Scandinavian countries (D

enm
ark, Finland, and 

Sw
ed

en) can show
 a “dialogic turn” directly com

p
arab

le to that of N
orw

ay. 
There are, how

ever, a series of p
arallel initiatives and d

evelop
m

ents that 
contrib

utes to m
uch the sam

e results (G
ustavsen 2011).

A
s other countries are concerned, the sam

e is likely to b
e the case, 

in p
articular w

ith resp
ect to the N

etherland
s b

ecause the N
etherland

s 
follow

 the Scandinavian countries as freed
om

 and learning in w
ork is con-

cerned. Elem
ents of a com

m
unicative m

echanism
 that can ensure m

obili-
zation around such id

eas as autonom
y and learning in w

ork are p
rob

ab
ly 

p
resent in a num

b
er of other countries as w

ell. W
hat this im

p
lies w

ill vary 
am

ong countries, or even regions, b
ut the notion of d

em
ocratic dialog

ue 
can b

e used as a b
ackg

round ag
ainst w

hich to m
ap out the characteristics 

of the com
m

unicative p
atterns in w

orking life.
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E
le

ve
n

W
orkplace Innovation

F
r

a
n

k P
o

t a
n

d s
t

e
v

e
n d

h
o

n
d

t

IN
T

R
O

D
U

C
T

IO
N

W
orkp

lace Innovation, as it d
evelop

ed from
 the b

eginning of this 
century, is a m

em
b

er of the STS-D
 fam

ily and shares its roots w
ith 

m
any of the ap

p
roaches in this b

ook, g
oing b

ack to the restructuring 
of Europ

e after the Second W
orld W

ar, w
hen cam

p
aig

ns w
ere started 

for p
rod

uctivity and ind
ustrial d

em
ocracy (chapter 5). It is first of all a 

p
olicy concept. In the ap

p
lication for the Europ

ean W
orkp

lace Innovation 
N

etw
ork (EU

W
IN

) that started in 2013, it is d
escrib

ed as follow
s:

W
orkp

lace 
innovations 

d
esig

nate 
new

 
and 

com
bined 

inter-
ventions in w

ork org
anization, hum

an resource m
anag

em
ent, 

lab
or relations, and sup

p
ortive technologies. It is im

p
ortant to 

recog
nize b

oth p
rocess and outcom

es. The term
 “w

orkp
lace 

innovation” d
escrib

es the p
articip

atory and inclusive nature of 
innovations that em

b
ed w

orkp
lace p

ractices g
round

ed in con-
tinuing reflection, learning, and im

p
rovem

ents in the w
ay org

a-
nizations m

anag
e their em

p
loyees, org

anize w
ork, and d

ep
loy 

technologies. It cham
pions w

orkp
lace cultures and p

rocesses 
in w

hich p
rod

uctive reflection is a p
art of everyd

ay w
orking life. 

It b
uild

s b
rid

g
es am

ong the strategic know
led

g
e of the lead

er-
ship, the p

rofessional and tacit know
led

g
e of frontline em

p
loy-

ees, and the org
anizational d

esig
n know

led
g

e of exp
erts. It seeks 
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to eng
ag

e all stakehold
ers in dialog

ue in w
hich the force of the 

b
etter arg

um
ent p

revails. It w
orks tow

ard “w
in-w

in” outcom
es in 

w
hich a creative converg

ence (rather than a trad
e-off) is forg

ed 
b

etw
een enhanced org

anizational p
erform

ance and enhanced 
q

uality of w
orking life.

The concept refers to the org
anizational level (w

orkp
lace as an estab

lish-
m

ent or virtual org
anization) and not to individ

ual w
orkp

laces.
C

om
p

ared to other ap
p

roaches in the STS-D
 fam

ily, a sp
ecial circum

-
stance is that the Europ

ean STS-D
 com

m
unity succeed

ed in g
etting the 

concept of w
orkp

lace innovation ad
opted in 2012 as p

art of the p
olicy 

of the Europ
ean C

om
m

ission. The Europ
ean C

om
m

ission com
m

issioned 
a Europ

ean W
orkp

lace Innovation N
etw

ork (2013–2017) to dissem
inate 

this p
olicy and b

est p
ractices and to b

uild w
orkp

lace-innovation alliances 
am

ong em
p

loyers’ associations, trad
e unions, g

overnm
ents, and know

l-
ed

g
e institutes in all p

arts of Europ
e. A

 few
 Europ

ean b
odies use the 

concept as w
ell (EESC

 2011, Eurofound 2012, EU
 O

SH
A

 2013a and 2013b, 
Europ

ean 
Parliam

ent 
2013; 

Ind
ustriA

ll 
Europ

ean 
Trad

e 
U

nion 
2014). 

O
ther typical features of the concept are its connections to “innovation” 

(Totterdill et al. 2002, Ram
stad 2008, D

öös and W
ilhelm

son 2009), as w
ell 

as to “w
ell-b

eing at w
ork” (Eeckelaert et al. 2012, EU

 O
SH

A
 2013a and 

2013b) and its em
p

hasis on cap
ability d

evelop
m

ent for p
rod

uctive reflec-
tion (Totterdill et al. 2012). A

lthoug
h consensus ab

out the use of the con-
cept is g

row
ing and its p

olicy p
rofile is g

etting strong
er, other concepts 

are b
eing used for m

ore or less the sam
e ap

p
roach. E

xam
p

les are “inno
-

vative w
orkp

laces” (e.g., O
EC

D
 2010a and 2010b and som

etim
es EESC

 
2011) and “sustainab

le w
ork system

s,” a concept that up till now
 w

as used 
by the Sw

edish p
art of the STS-D

 fam
ily (D

ocherty et al. 2002). A
s can 

b
e exp

ected, in national p
rog

ram
s and initiatives (Totterdill et al. 2009, 

Pot et al. 2012b), concepts in the country’s lang
uag

e are b
eing used. 

“W
orkp

lace innovation” is also b
eing used in the U

nited States, C
anad

a, 
and A

ustralia, in ad
dition to concepts such as “hig

h-p
erform

ance w
ork-

p
laces” and “relational coordination” (G

ittell et al. 2010).

SO
C

IETA
L CO

N
T

EX
T

H
ow

 can this em
erg

ence of interest in w
orkp

lace innovation, this new
 

élan, b
e und

erstood? The b
road

er context is that in the early 1990s, 
a sig

nificant shift in our econom
y and

 b
usinesses could

 b
e ob

served, 
fueled

 by inform
ation technolog

y. This shift reversed
 the historical p

at-
tern in w

hich tang
ib

le cap
ital w

as the m
ain asset in com

p
anies. A

round 
1990, investm

ents in intang
ib

le cap
ital (p

ercentag
e of ad

justed
 G

N
P) 

b
ecam

e hig
her than investm

ents in tang
ib

le cap
ital (C

orrad
o and

 H
ulten 

2010). Reg
ard

ing
 innovation, the conviction g

rew
 in Europ

e that “social 
innovation” (w

ork org
anization, com

p
etency d

evelop
m

ent, em
p

loyee 
p

articip
ation, 

etc.) 
is 

p
rob

ab
ly 

m
ore 

im
p

ortant 
than 

“technolog
ical 

innovation” to exp
lain the com

p
any’s p

erform
ance (B

olw
ijn et al. 1986). 

B
usiness m

od
els chang

ed
 from

 p
rod

ucts (Philip
s: lig

htb
ulb

s) to services 
(Philip

s: city lig
hting

). This context exp
lains the need

 to d
evelop

 and
 use 

the skills and
 com

p
etencies of the p

otential w
orkforce to increase ad

d
ed 

value as p
art of a com

p
etitive and

 know
led

g
e-b

ased
 g

lob
al econom

y 
(Europ

ean C
om

m
ission 2014). O

ne m
ore reason for “social innovation 

of w
ork and

 em
p

loym
ent” (now

ad
ays called

 “w
orkp

lace innovation”) is 
that p

rivate and
 p

ub
lic org

anizations can fully b
enefit from

 technolog
ical 

innovation only if it is em
b

ed
d

ed
 in w

orkp
lace innovation (m

aking
 tech-

nolog
y w

ork by m
eans of p

rop
er org

anization). Finally, there is a need 
to enhance lab

or p
rod

uctivity to m
aintain our level of w

elfare and
 social 

security in the near future, w
ith few

er p
eop

le in the w
orkforce d

ue to the 
ag

ing
 p

op
ulation.

Referring
 to these kind

 of co
nsid

eratio
ns, a num

b
er of Euro

p
ean 

co
untries started

 natio
nal p

ro
g

ram
s o

r initiatives in the first years of 
this century: Finland

 (w
o

rkp
lace d

evelo
p

m
ent/innovatio

n), G
erm

any 
(innovative A

rb
eitsg

estaltung
), the U

K
 and

 Ireland
 (w

o
rkp

lace inno
-

vatio
n), the N

etherland
s and

 Fland
ers, B

elg
ium

 (so
ciale innovatie), 

D
enm

ark (em
p

loyee-d
riven innovatio

n), and
 Sw

ed
en (m

anag
em

ent 
and

 w
o

rk-o
rg

anizatio
n renew

al) (Totterd
ill et al. 2009, Pot et al. 2012b) 

(chap
ter 9). Recent p

ro
g

ram
s so

m
etim

es have new
 nam

es—
fo

r exam
-

p
le, in Finland

 “b
usiness, p

ro
d

uctivity, and
 joy at w

o
rk,” 2012–2018. 
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The g
overnance m

o
d

els d
iffer am

o
ng

 co
untries. In so

m
e co

untries, 
g

overnm
ent is lead

ing; in other co
untries, so

cial p
artners are lead

ing
. 

In all co
untries, know

led
g

e institutes are sup
p

o
rting

. A
 co

ntextual co
n-

d
itio

n fo
r these p

ro
g

ram
s seem

s to b
e the trad

itio
n of p

artnership
 of 

these stakehold
er o

rg
anizatio

ns. O
n the Euro

p
ean level, it “started

” 
w

ith the p
ub

licatio
n of the “G

reen Pap
er o

n Partnership
 fo

r a N
ew

 
O

rg
anisatio

n of W
o

rk” (Euro
p

ean C
o

m
m

issio
n 1997). C

o
ntrib

utio
ns 

cam
e fro

m
 the Euro

p
ean W

o
rk and

 Technolo
g

y C
o

nso
rtium

 and
 fro

m
 

the Euro
p

ean W
o

rk O
rg

anizatio
n N

etw
o

rk (E
W

O
N

), the latter ho
sted 

b
y D

G
 Em

p
loym

ent fo
r a co

up
le of years. D

G
 Research fund

ed
 the 

rep
o

rt of the H
i-Res p

roject (“the H
ig

h Road
 C

o
ncep

t as a Reso
urce”) 

(Totterd
ill 

et 
al. 

2002). 
Later, 

facilitated
 

b
y 

the 
Sixth 

Fram
ew

o
rk 

Pro
g

ram
, the “W

o
rk in N

et” (W
IN

) co
nso

rtium
 w

as o
ne of the netw

o
rks 

co
ntinuing

 the w
o

rk (A
lasoini et al. 2005, W

IN
 2010). A

t the tim
e of the 

So
cial Innovatio

n Euro
p

e (SIE
) initiative (launched

 in 2011), w
o

rkp
lace 

innovatio
n w

as co
nnected

 to the b
road

 Euro
p

ean co
ncep

t of so
cial 

innovatio
n (Pot et al. 2012a).

In the sam
e p

eriod, the Europ
ean Econom

ic and Social C
om

m
ittee 

(em
p

loyers’ associations, trad
e unions, N

G
O

s) p
ub

lished an opinion on 
“innovative w

orkp
laces,” using the concept of “w

orkp
lace innovation” as 

w
ell (EESC

 2011). Researchers from
 different netw

orks org
anized sem

inars 
and d

evelop
ed the D

ortm
und

/B
russels Position Pap

er 12 titled “W
orkp

lace 
Innovation as Social Innovation” (2012), w

hich w
as discussed w

ith m
em

-
b

ers of the Europ
ean C

om
m

ission, p
oliticians, and social p

artners. In 
O

ctob
er 2012, D

G
 Enterp

rise and Ind
ustry ad

opted “w
orkp

lace innova-
tion” in its “ind

ustrial p
olicy” and in its “innovation p

olicy” and com
m

is-
sioned a Europ

ean W
orkp

lace Innovation N
etw

ork (EU
W

IN
, 2013–2017) 

to dissem
inate the ap

p
roach and to b

uild regional “w
orkp

lace innovation 
alliances.”

13

12 http
://ec.euro

p
a.eu/enterp

rise/p
o

licies/inno
vatio

n/files/d
o

rtm
und

-b
russels- 

p
osition-p

ap
er-w

orkp
lace-innovation_en.p

d
f

13
 h

ttp
://e

c.e
u

ro
p

a
.e

u
/g

ro
w

th
/in

d
u

stry/in
n

o
va

tio
n

/p
o

lic
y/w

o
rkp

la
ce

/
ind

ex_en.htm
.

D
ESIG

N
 T

H
EO

R
Y

—
W

O
R

K
 O

R
G

A
N

IZAT
IO

N
In d

e Sitter’s socio
-technical system

s d
esig

n theory (chapters 5, 6, and 17) 
the central id

ea is the b
alance b

etw
een “control req

uirem
ents” (d

em
and

s) 
and “control cap

acity” (job control). “It’s not the p
rob

lem
s and distur-

b
ances in the w

ork that cause stress, b
ut the hind

rances to solve them
” 

(D
e Sitter1981, 155). To m

aintain this b
alance, control cap

acity is req
uired 

reg
arding the p

erform
ance of a given job at the individ

ual job level (inter-
nal control cap

acity), as w
ell as reg

arding the division of lab
or, and in p

ar-
ticular the red

uction of org
anizational com

p
lexity on p

rod
uction g

roup 
and p

lant level (external-control cap
acity): “From

 com
p

lex org
anizations 

w
ith sim

p
le job

s to sim
p

le org
anizations w

ith com
p

lex job
s” (D

e Sitteret 
al. 1997). So, b

esid
es internal control cap

acity, com
p

lex job
s also includ

e 
p

articip
ation in external-control activities at the p

rod
uction-g

roup and 
p

lant levels (shop
-floor consultation on p

rocesses, division of lab
or, tar-

g
ets, etc.). The aim

 of this socio
-technical d

esig
n is to result in sim

ultane-
ously im

p
roved org

anizational p
erform

ance, q
uality of w

orking life, and 
b

etter lab
or relations.

In 
1981, 

D
e 

Sitterinteg
rated 

the 
“job 

d
em

and
s 

control 
m

od
el” 

(K
arasek 1979) in his theory. The Job D

em
and C

ontrol (JD
C

) m
od

el hold
s 

tw
o p

redictions. First, hig
h job d

em
and and low

 job control individ
ually 

rep
resent risk factors that are d

etrim
ental to (m

ental) health outcom
es 

such as w
ork stress and coronary heart disease. Second, the m

od
el also 

p
redicts that hig

h job d
em

and and hig
h job control foster m

otivation and 
learning. C

entral features of the JD
C

 m
od

el are also the strain and learn-
ing hyp

otheses, referring to tw
o interaction hyp

otheses on the b
alance 

b
etw

een job d
em

and
s and job control.

Job
s w

ith hig
h d

em
and

s and low
 control can b

e called “hig
h-strain 

job
s,” w

hich are a risk for w
ork-related stress. M

oreover, stress inhibits 
learning. Job

s w
ith hig

h d
em

and
s and hig

h control are called “active job
s,” 

w
hich offer op

p
ortunities for learning and coping w

ith stressors (K
arasek 

1979, K
arasek and Theorell 1990). Later, this m

od
el w

as extend
ed w

ith 
the social-sup

p
ort dim

ension and w
ith innovative and p

rod
uctive w

ork 
b

ehavior (K
arasek and Theorell 1990).
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The p

rop
ortional shift from

 tangib
le to intangib

le investm
ents m

eant a 
lot for styles of m

anag
em

ent. B
ecause “hard” technological innovations 

d
o not seem

 to exp
lain p

ersistent p
rod

uctivity differentials, B
loom

 and 
van Reenen p

resent evid
ence on another p

ossib
le exp

lanation for p
ersis-

tent differences in p
rod

uctivity at the firm
 and the national level—

nam
ely, 

that such differences larg
ely reflect variations in m

anag
em

ent p
ractices 

(B
loom

 and van Reenen 2010). They stand in the tradition of the resource-
based view

 as the fram
ew

ork of research into the conditions for acq
uiring 

and m
aintaining com

p
etitive ad

vantag
e. The focus is not only on the com

-
p

etitiveness of p
rod

ucts and services b
ut on internal resources for com

-
p

etitive ad
vantag

e as w
ell, such as m

anag
em

ent skills, w
ork org

anization, 
know

led
g

e, and com
p

etencies. C
om

p
etitive ad

vantag
e can b

e achieved 
w

hen these resources im
p

rove efficiency and efficacy and w
hen they are 

rare or difficult to copy. The d
ynam

ic resource-based view
 of tod

ay, tak-
ing into account necessary ad

aptations to chang
es in the environm

ent, is 
directed at d

ynam
ic capab

ilities (Eisenhard
t and M

artin 2000). So this is 
not only ab

out m
anag

em
ent cap

abilities b
ut ab

out innovation cap
abili-

ties at the org
anization level as w

ell. O
ne of these m

anag
em

ent cap
abili-

ties is “m
anaging hum

an resources”—
how

 to stim
ulate “em

p
loyee voice” 

or d
evelop “em

p
loyee cap

abilities.”
The m

ost im
p

ortant field
s of intervention or (re)d

esig
n are w

ork org
a-

nization, com
p

etency d
evelop

m
ent, and lab

or relations. H
ere, the discus-

sion on “com
p

lex job
s” can b

e continued b
ecause that concept can also 

b
e found in tw

o other theories: the action reg
ulation theory—

althoug
h in 

the w
ording of “com

p
lete job

s,” - w
hich H

acker (2003) and Volp
ert (1989) 

d
evelop

ed, and the d
oub

le-loop learning theory by A
rg

yris and Schön 
(1978). H

acker disting
uishes three stag

es of action reg
ulation: action 

p
rep

aration, im
p

lem
entation, and evaluation. C

om
p

lete job
s cover all 

these stag
es. “D

ecision latitud
e (or autonom

y) is the m
ost im

p
ortant fea-

ture of com
p

lete activities. C
om

p
lete activities offer the d

ecision latitud
e 

that is necessary for setting one’s g
oals. These are p

rereq
uisites of com

-
p

rehensive cog
nitive req

uirem
ents of a task and d

eterm
ine the intrinsic 

task m
otivation (i.e., b

eing m
otivated by a challenging job content). These 

asp
ects serve as a w

ell-know
n b

uffer ag
ainst neg

ative conseq
uences of 

hig
h w

orkload” (H
acker 2003, 112).

In the learning theory by A
rg

yris and Schön (1978), tw
o levels of con-

trol can b
e recog

nized. “O
rdinary rep

etitive acting corresp
ond

s w
ith 

the ’given ord
er w

ith p
rescrib

ed p
roced

ures’ m
ethod. Innovative acting 

includ
es the characteristics of ordinary rep

etitive acting b
ut is also aim

-
ing for im

p
rovem

ent of p
roced

ures, w
orking conditions, and results in 

ord
er to enhance effectiveness or efficiency” (A

rg
yris and Schön 1978, 

117). In other w
ord

s: job autonom
y (internal control cap

acity) relates to 
“single-loop learning” (d

oing thing
s b

etter), and com
p

lex or com
p

lete 
job

s w
ith external-control cap

acity facilitate “d
oub

le-loop learning” (e.g., 
“A

re w
e d

oing the rig
ht thing

s?”). A
nother w

ay of conceptualizing learn-
ing at the org

anizational level is the use of the concept of “p
rod

uctive 
reflection,” covering jointly “the role that org

anizational structures have 
in articulating em

p
loyee voice tog

ether w
ith the active use of em

p
loyees’ 

form
al and tacit skills and com

p
etencies in the p

rocess of im
p

rovem
ent, 

innovation, and chang
e” (C

ressey et al. 2013, 221). H
ow

ever, job control 
is not a sufficient condition, and p

rod
uctive reflection is not only a m

atter 
of g

ood intentions. A
kerlof contend

s from
 an econom

ic p
ersp

ective that 
p

articip
ation need

s to take the form
 of gift exchang

e or recip
rocity to b

e 
effective (A

kerlof 1982). G
ustavsen em

p
hasizes the need for d

em
ocratic 

relations to optim
ize the outcom

es for m
anag

em
ent and em

p
loyees alike 

(G
ustavsen 1992).

IN
T

EG
R

AT
ED

 A
P

P
R

O
A

C
H

The socio
-technical d

esig
n theory is a system

s ap
p

roach, integ
rating 

technological and social innovation. For the found
ation of exp

lanatory 
theories and d

esig
n theories, it can b

e related to the “config
urational 

ap
p

roach of strategic hum
an resource m

anag
em

ent” (SH
RM

). “In g
en-

eral, config
urational theories are concerned w

ith how
 the p

attern of m
ul-

tip
le ind

ep
end

ent variab
les is related to a d

ep
end

ent variab
le rather than 

w
ith how

 individ
ual ind

ep
end

ent variab
les are related to the d

ep
end

ent 
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variab
le” (D

elery and D
oty 1996, 804). From

 a d
esig

n p
oint of view

, this 
m

eans that “H
R-b

undles” are m
ore effective than sep

arate interventions 
(Sheehan 2014).

EV
ID

EN
C

E D
ISSEM

IN
AT

IO
N

D
ata fro

m
 the Euro

p
ean W

orking
 C

o
nd

itio
ns Survey (em

p
loyees) d

em
-

o
nstrates m

arked
 d

ifferences b
etw

een countries in the co
ntrol that 

em
p

loyees can exercise over their w
ork tasks, their p

articip
atio

n in 
w

id
er org

anizatio
nal d

ecisio
n m

aking, and
 the likelihoo

d
 that they w

ork 
in a hig

h-involvem
ent org

anizatio
n. The N

ord
ic countries (D

enm
ark, 

Finland, and
 Sw

ed
en) and

 the N
etherland

s had
 the hig

hest levels of 
involvem

ent, w
hile the Southern countries (G

reece, Italy, Portug
al, and 

Sp
ain) and

 the East-South countries (B
ulg

aria and
 Ro

m
ania) had

 p
ar-

ticularly low
 levels.

Job autonom
y has not risen in the p

ast d
ecad

e, and stim
ulating w

ork 
did not increase d

uring the p
ast tw

enty years. The freq
uency of rep

eti-
tive tasks has rem

ained the sam
e, and the level of m

onotonous w
ork has 

g
one up. O

nly 47 p
ercent of Europ

ean w
orkers are involved in im

p
roving 

w
ork org

anization or w
ork p

rocesses in their d
ep

artm
ent or enterp

rise 
(Eurofound 2012).

D
ata from

 the Europ
ean C

om
p

any Survey (m
anag

ers) show
 a d

if-
ferent p

icture. O
f the m

anag
ers interview

ed, 85 p
ercent says that the 

estab
lishm

ent uses reg
ular m

eeting
s b

etw
een em

p
loyees and

 their 
im

m
ed

iate m
anag

ers to involve em
p

loyees in how
 w

ork is org
anized 

(Eurofound
 2013). So, at least from

 the p
oint of view

 of the em
p

loy-
ees, there is room

 for im
p

rovem
ent in the social d

ialog
ue and

 d
irect 

p
articip

ation.

EV
ID

EN
C

E C
LA

IM
S O

R
G

A
N

IZAT
IO

N
A

L P
ER

FO
R

M
A

N
C

E A
N

D
 

Q
U

A
LIT

Y
 O

F W
O

R
K

IN
G

 LIFE
There is em

p
irical evid

ence for the JD
C

S m
od

el. Review
s of long

itud
i-

nal stud
ies lend

 som
e sup

p
ort to these strain and

 learning
 interaction 

hyp
otheses (d

e Lang
e et al. 2003). The m

ain effects of job
 d

em
and

s 

and
 job

 control on health and
 w

ell-b
eing

 are m
ore often found

 than 
d

em
and

-control-interaction effects (H
ausser et al. 2010, D

hond
t et al. 

2014). H
ow

ever, em
p

irical find
ing

s w
ith the m

od
el also sug

g
est that the 

p
resence of hig

h job
 d

em
and

s, m
ore than a lack of job

 control, results 
in w

ork stress and
 w

ork-related
 health p

rob
lem

s. C
onversely, esp

ecially 
the p

resence of job
 control is associated

 w
ith p

ositive outcom
es such as 

learning, job
 eng

ag
em

ent, w
ell-b

eing, and
 org

anizational com
m

itm
ent 

(D
em

erouti et al. 2001, Lyness et al. 2012, Stansfeld
 et al. 2013, D

hond
t 

et al. 2014).
Investig

ating the relationship b
etw

een w
orkp

lace innovation and 
org

anizational p
erform

ance in surveys is not easy. Every case is differ-
ent, and q

uite a num
b

er of m
ethod

ological and p
ractical pitfalls exist 

(A
rm

b
ruster et al. 2008). H

ow
ever, there seem

s to b
e som

e evid
ence for 

this relationship w
ith lab

or p
rod

uctivity and innovation cap
ability (and 

som
etim

es m
ore) in a num

b
er of studies (Pot 2011). In a research p

roject 
on the effects of the early Finnish w

orkp
lace-innovation p

rog
ram

 on the 
q

uality of w
orking life, it ap

p
eared that the p

ositive effects (increased 
discretion, im

p
roved job security, enhanced job satisfaction) w

ere m
uch 

m
ore likely to occur than neg

ative effects (job intensity and m
ental strain) 

(K
alm

i and K
auhanen 2008). O

nly a few
 surveys investig

ate org
anizational 

p
erform

ance as w
ell as q

uality of w
ork. A

 larg
e-scale investig

ation of 
Eurofound and an evaluation of the early Finnish w

orkp
lace-innovation 

p
rog

ram
 show

 that b
oth p

ositive effects can b
e achieved sim

ultaneously, 
in p

articular w
hen d

evelop
m

ent of p
lans and im

p
lem

entation of chang
es 

have b
een d

one from
 the b

eginning w
ith the involvem

ent of em
p

loyees 
and their sup

ervisors (Eurofound 1997, Ram
stad 2009). Som

e studies in 
the U

nited States (m
ainly case studies) sup

p
ort that as w

ell (A
p

p
elb

aum
 

et al. 2011), as d
o the m

ore than one hund
red case studies that Totterdill 

et al. exam
ined (2002).

D
ESIG

N
 P

R
IN

C
IP

LES
Reg

arding b
oth p

rocess and outcom
es of w

orkp
lace innovation the fol-

low
ing d

esig
n p

rincip
les should b

e taken into account
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¸
 

Integ
rated d

esig
n:

ß
 

Integ
ration of technological innovation and social innovation

ß
 

Integ
ration of w

ork org
anization, hum

an resources m
obiliza-

tion, lab
or relations

ß
 

Process of p
rod

uctive reflection of all stakehold
ers

¸
 

W
ork org

anization:
ß

 
B

alance of job d
em

and
s and job control (job autonom

y, func-
tional sup

p
ort, org

anizational-level d
ecision latitud

e)
ß

 
C

om
p

lete 
job

s 
(action 

p
rep

aration, 
im

p
lem

entation, 
and 

evaluation)
¸

 
H

um
an resources m

obilization:
ß

 
D

eveloping com
p

etencies
ß

 
D

eveloping cap
abilities

¸
 

Lab
or relations:

ß
 

D
irect p

articip
ation, d

em
ocratic dialog

ue, recip
rocity

TO
O

L: W
EB

A
 (W

ELL-B
EIN

G
 AT

 W
O

R
K

)
B

ased
 o

n these theo
ries (JD

C
S m

o
d

el, so
cio

-technical system
s d

esig
n 

theo
ry, actio

n reg
ulatio

n theo
ry, and

 d
o

ub
le-lo

o
p

 learning
), a p

racti-
cal exp

ert to
o

l has b
een d

evelo
p

ed
 in the N

etherland
s to assess the 

q
uality of jo

b
s and

 to d
esig

n hig
h-q

uality jo
b

s. The D
utch g

overn-
m

ent fund
ed

 the d
evelo

p
m

ent of the instrum
ent, w

hich w
as—

am
o

ng 
other aim

s—
sup

p
o

sed
 to help

 the Lab
o

r Insp
ecto

rate to enhance 
w

o
rk-related

 w
ell-b

eing
 co

nd
itio

ns. The instrum
ent is called

 W
EB

A
, a 

D
utch ab

b
reviatio

n of w
ell-b

eing
 at w

o
rk (Pot et al. 1994, D

ho
nd

t and 
Vaas 2001). The W

EB
A

 d
isting

uishes seven d
im

ensio
ns: C

o
m

p
leteness 

of the jo
b, so

rt-cycle tasks, co
g

nitive co
m

p
lexity, jo

b
 auto

no
m

y, co
n-

tact o
p

p
o

rtunities (so
cial co

ntacts and
 o

p
p

o
rtunities fo

r assistance o
r 

functio
nal sup

p
o

rt), o
rg

anizatio
nal-level d

ecisio
n latitud

e, and
 info

r-
m

atio
n. Jo

b
 co

ntro
l is covered

 b
y the three d

im
ensio

ns of auto
no

m
y 

(internal co
ntro

l cap
acity), co

ntact o
p

p
o

rtunities, and
 o

rg
anizatio

nal-
level d

ecisio
n latitud

e (the last tw
o d

im
ensio

ns cover external-co
ntro

l 
cap

acity). The instrum
ent is b

eing
 used

 m
ainly in the N

etherland
s and 

Fland
ers.

Tool: The Resilience D
iagnostic Tool and A

ction Resource K
it

The Resilience A
ction Resource K

it (A
RK

) w
as d

evelop
ed by an exp

ert 
team

 from
 U

K
W

O
N

, the C
onfed

eration of B
ritish Ind

ustry, and their net-
w

ork of Europ
ean p

artners. It is d
esig

ned to help org
anizations assess 

their ability and that of their em
p

loyees to survive—
and thrive—

in an 
environm

ent in w
hich radical chang

e and uncertainty have b
ecom

e com
-

m
onp

lace. Resilience g
row

s from
 estab

lished w
orkp

lace p
ractices as w

ell 
as from

 the w
ay in w

hich chang
e is handled. A

RK
 invites b

oth m
anag

ers 
and em

p
loyees to assess ten dim

ensions of the w
ay their org

anization 
w

orks throug
h an online q

uestionnaire. Results from
 this consultation then 

g
uid

e p
eop

le tow
ard resources and sup

p
ort that can lead to effective and 

sustainab
le chang

e. A
RK

 m
easures an org

anization’s w
orking p

ractices 
and cultures ag

ainst ten key dim
ensions: com

m
unicative com

p
etence, 

p
rep

ared
ness for chang

e throug
h p

artnership, org
anizational orientation, 

transferrab
le com

p
etencies, reflexivity, health and w

ell-b
eing, orientation 

tow
ard learning and d

evelop
m

ent, team
 orientation, w

ork relationship
s, 

and creative thinking 14 (chapter 14).

TO
O

L: T
H

E W
O

R
K

P
LA

C
E IN

N
O

VAT
IO

N
 C

A
PA

B
ILIT

Y
 M

AT
U

R
IT

Y
 

FR
A

M
EW

O
R

K
 (W

I-C
M

F)
TN

O
 d

evelop
ed the W

I-C
M

F using the id
eas of B

loom
 and van Reenen 

(2010) and is targ
eted at im

p
roving b

usiness value from
 org

anizational 
chang

e. It translates the g
eneric concepts of m

od
ern socio

-technical 
thinking into an actionab

le and m
easurab

le set of cap
abilities and of cap

a-
bility levels necessary for creating sustainab

le org
anizations, g

ood w
ork, 

and active job
s. It consists of four m

ajor strategies at the m
anag

em
ent 

and shop
-floor levels (m

anaging strateg
y, hum

an resources, p
rod

uction 
p

rocesses, and com
m

unication); tw
enty-three cap

abilities, of w
hich four-

teen are critical cap
abilities, four are m

aturity levels (initial, interm
edi-

ate, optim
izing, and hig

h-level); and assessm
ent and b

enchm
ark tools. 

The assessm
ent p

ossibilities are executive assessm
ent of areas for further 

focus and investig
ation from

 over- and und
erinvestm

ent, single-p
rocess 

14 http://w
w

w
.g

ood
w

orkp
laces.net/.
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assessm
ent (d

eep dive), cluster assessm
ent, com

p
arison w

ith g
oals, 

com
p

arison m
anag

em
ent, and shop floor. The instrum

ent help
s id

entify 
the org

anization’s current and d
esired W

I p
osition and ad

d
resses the 

road m
ap and p

ractices to im
p

rove the m
aturity level of W

I. This kind of 
instrum

ent is often only used top d
ow

n. H
ow

ever, w
orkp

lace innovation 
req

uires m
anag

em
ent and the shop floor w

orking tog
ether to g

et these 
cap

abilities “into shap
e” (D

hond
t et al. 2013).

D
SM

 SIN
O

C
H

EM
 P

H
A

R
M

A
C

EU
T

IC
A

LS, T
H

E FO
R

M
ER

 D
SM

 
A

N
T

I-IN
FEC

T
IV

ES, D
ELFT, T

H
E N

ET
H

ER
LA

N
D

S
Self-org

anization 
im

p
roves 

innovation 
cap

acity 
at 

D
SM

 
Sinochem

 
Pharm

aceuticals D
SM

. In 2000, D
SM

 anti-infectives b
uilt a new

 p
lant 

for the p
rod

uction of antibiotics. This p
lant had to b

e the m
ost efficient 

p
lant in the w

orld d
ue to technological innovations (new

 enzym
atic p

ro
-

cesses) and self-steering team
s. U

p until now
, new

 p
rocesses and w

ork-
p

lace innovations have b
een im

p
lem

ented to m
ake a difference in glob

al 
com

p
etition.

In tw
o units (ZO

R-F and the Enzym
e Plant), op

erators p
rod

uce enzym
es 

need
ed for the p

rod
uction of antibiotics. The ten p

rod
uction team

s, each 
consisting of five op

erators, m
anag

e them
selves and ensure that the tw

o 
units p

rod
uce 7 x 24 hours. Tw

o op
eration exp

erts and four p
rocess engi-

neers w
ork close to the p

rocess. The team
 also includ

es one op
erations 

m
anag

er, a m
aintenance m

anag
er, and a p

lant m
anag

er. The op
erations 

m
anag

er com
m

unicates directly w
ith the op

erators. There is no m
anag

e-
m

ent layer in b
etw

een. In the b
eginning, the self-steering team

s did not 
function very w

ell; how
ever, the m

anag
em

ent did not d
rop the concept 

b
ut, on the contrary, im

p
roved it by org

anizational innovations. They used 
socio

-technical theory, in p
articular the concept of d

eleg
ated tasks (van 

A
m

elsvoort et al. 2003). The “d
eleg

ated task” is a role for an op
erator in 

one of the sup
p

orting p
rocesses (q

uality, logistics, techniq
ue, p

ersonnel). 
The op

erator w
ith a d

elegated task stays in contact w
ith all other team

s 
and w

ith staff m
em

b
ers and m

anag
em

ent on the topic of his concern and 
b

ring
s the inform

ation b
ack to his team

m
ates. Four op

erators w
ere kept 

out of the sched
ules; these “op

eration exp
erts” g

et a role in coaching the 
op

erators and controlling the p
lanning, safety, and hygiene (they g

ot the 
nicknam

e “oilm
an,” the m

an w
ho is w

alking around to oil the m
achine). 

The p
rocess engineers w

ork in the room
 op

p
osite the control room

, and 
they take p

art in the d
aily m

orning consultation. The p
lant m

anag
er and 

op
erations m

anag
er state that their p

art in the success is trusting the 
op

erators. The tw
o units are m

anag
ed by three to five m

en each. In the 
nig

hts, only these m
en are there. The p

rod
uction team

s function w
ith-

out a team
 lead

er. The op
erators are sup

p
orted in their d

aily w
ork by 

the op
eration exp

ert. The p
rocess engineers are p

art of the O
p

erations 
D

ep
artm

ent; they collab
orate intensively w

ith the op
erators w

hile opti-
m

izing or innovating the p
rocesses. O

p
erators and engineers rep

ort 
directly to the op

erations m
anag

er. This m
anag

er is resp
onsib

le for the 
tw

o units.
The success is to b

e seen from
 the fact that in 2011, the p

lant in D
elft 

still p
rod

uces enzym
es b

etter and cheap
er than any other p

lant in the 
w

orld. In 2007, it w
as show

n that the p
lant p

rod
uced one and a half tim

es 
as m

uch volum
e w

ith half the staffing com
p

ared to w
hat w

as p
lanned at 

the tim
e the p

lant w
as b

uilt in 2000. (This case w
as taken from

 Schuiling 
2008.)

CO
N

C
LU

SIO
N

A
lthoug

h there are enoug
h reasons to d

evelop w
orkp

laces from
 the p

oint 
of view

 of q
uality of w

orking life and p
erform

ance, it is not an easy job 
to d

o. There are m
any ob

stacles that m
ust b

e overcom
e (chapter 18). 

C
om

p
any m

anag
em

ents, w
orkers, trad

e unions, the social p
artners, and 

g
overnm

ents all have a role to p
lay in the p

rocess. O
b

stacles are an inevi-
tab

le p
art of chang

e—
and are p

erhap
s integ

ral to the p
rocess of org

ani-
zational learning. M

ost org
anizations exp

erience unforeseen difficulties 
and setb

acks w
hen trying to im

p
lem

ent new
 form

s of w
ork org

anization. 
O

rg
anizational culture and resistance to chang

e und
erlie m

any of these 
p

rob
lem

s. The failure of p
revious chang

e initiatives, insufficient resources, 
and failure to keep em

p
loyees p

rop
erly inform

ed can all cause p
rob

lem
s. 
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C
hang

es in the econom
ic clim

ate, m
arket d

em
and

s, trend
s, legislation, or 

p
ub

lic p
olicy fram

ew
orks can also have ad

verse im
p

acts on the success 
and sustainability of w

orkp
lace innovation (Totterdill et al. 2002, iv).

Em
p

loyees and their rep
resentatives are facing a num

b
er of dilem

-
m

as w
ith resp

ect to their involvem
ent in and com

m
itm

ent to w
orkp

lace 
d

evelop
m

ent. These includ
e the long

- and short-term
 effects (e.g., 

em
p

loym
ent) and g

etting m
ore resp

onsibility b
ut no m

ore authority. 
It also includ

es situations in w
hich org

anizational com
m

itm
ent lead

s to 
w

orking hard
er instead of w

orking sm
arter, as hap

p
ens in those varieties 

of Lean that d
o not stand in the p

articip
atory tradition (chapter 17). The 

em
p

loyer/m
anag

em
ent sid

e also faces dilem
m

as—
for exam

p
le, the b

en-
efits of w

orkp
lace d

evelop
m

ent ap
p

ear later than the results of short-term
 

b
ud

g
et cuts; b

onuses stim
ulate short-term

 thinking; social innovation is 
m

ore com
p

lex than technological innovation; and sharing know
led

g
e and 

p
ow

er is not easy. H
ow

ever, the arg
um

ent of m
any executives, w

ho claim
 

to b
e im

p
risoned by iron econom

ic law
s dictating them

 to m
atch em

p
loy-

m
ent p

ractices offered by their low
est-cost com

p
etitors, is contradicted 

by research finding
s (O

’Toole 2008).
In spite of the obstacles, the evidence is grow

ing from
 surveys and 

case studies that w
orkplace innovation contributes to b

etter jobs and p
er-

form
ance. To cope w

ith the dilem
m

as, a good starting p
oint in a num

b
er 

of countries (such as Finland, G
erm

any, and the N
etherlands) is that unions 

and em
ployers’ organizations have a tradition of cooperation and m

utual 
consultation. It is clear that in countries w

here the governm
ent supp

orts 
w

orkplace innovation p
olitically (cam

paigns) and financially (e.g., by using 
ESF funding), the attention for and dissem

ination of w
orkplace innovation 

increases. Finland, G
erm

any, and Flanders, B
elgium

 have recently decided 
to continue and refresh their program

s. A
 big challenge is now

 to spread 
the ideas and the practices to Southern and Eastern Europ

ean countries.
The Europ

ean W
orkp

lace Innovation N
etw

ork (EU
W

IN
) that w

as com
-

m
issioned by the Europ

ean C
om

m
ission and the p

rog
ram

s of EU
 O

SH
A

 
and Eurofound w

ill certainly ap
p

ear to b
e helpful.

M
O

R
E IN

FO
R

M
AT

IO
N

EU
W

IN
:

http
://ec.euro

p
a.eu

/g
ro

w
th

/ind
ustry/inno

vatio
n

/p
o

licy/w
o

rkp
lace/

ind
ex_en.htm

h
ttp

://w
w

w
.lin

ke
d

in
.co

m
/g

ro
u

p
s/E

U
W

IN
-E

u
ro

p
e

an
-W

o
rkp

lace
-

Innovation-N
etw

ork

http
s://tw

itter.com
/euw

inEU

http://w
w

w
.faceb

ook.com
/#!/euw

inEU

To b
ecom

e an “am
b

assad
or” of EU

W
IN

 or to g
et inform

ation: http://p
or-

tal.ukw
on.eu

C
ase descriptions:

http://w
w

w
.kennisb

anksocialeinnovatie.nl/nl/over-d
e-kennisb

ank

http://p
ortal.ukw

on.eu/euw
in-know

led
g

e-b
ank-m

enu-new

R
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s D
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M e. s
M

it
h

IN
T

R
O

D
U

C
T

IO
N

A
s 

a 
m

anag
em

ent 
trainee 

in 
B

O
A

C
 

(B
ritish 

O
verseas 

A
irw

ays 
C

orp
oration), I thoug

ht org
anization w

as like the English w
eather: 

“b
lood

y aw
ful, b

ut there is little you can d
o ab

out it.” That w
as until, in a 

b
rief and p

rim
itive m

anag
em

ent-training course, I read J. A
. C

. B
row

n’s 
The Social Psycholog

y of Ind
ustry as p

art of a req
uirem

ent to w
rite a 

p
ap

er on the effect of m
anag

em
ent theory on m

anag
em

ent p
ractice. The 

b
ook g

ave a review
 of the early attem

pts to b
ring science and p

sycholog
y 

to the w
orkp

lace. The id
ea that you could d

o som
ething ab

out org
aniza-

tions—
m

ake them
 m

ore effective w
hile im

p
roving the p

ay and q
uality of 

the w
ork life of em

p
loyees—

op
ened m

y eyes and started a new
 career.

The shift in attitud
e had a d

ram
atic effect on m

y first p
osttraining 

p
osition as a liaison officer for B

O
A

C
’s airp

ort op
erations in Fium

incino, 
Rom

e’s international airp
ort at the tim

e. W
ithin six m

onths, w
ithout 

sp
ending extra fund

s and w
ithout control of local staff (they w

ere m
an-

ag
ed by a local ag

ent.), Rom
e b

ecam
e the b

est-p
erform

ing airp
ort in 

B
O

A
C

’s netw
ork of ag

ency-run airp
orts. B

eing trained in w
ork-stud

y, 
I exam

ined all the relevant w
ork-flow

 p
atterns and found nothing had 

chang
ed. I had no id

ea w
hat had hap

p
ened, and the few

 step
s I had 

taken seem
ed inad

eq
uate to exp

lain the difference (e.g., start a local 
new

sp
ap

er to share results of p
erform

ance and have little celeb
rations to 
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m
ark im

p
rovem

ents). C
learly, I need

ed to und
erstand m

ore ab
out org

a-
nizations. M

y searches w
ithin B

O
A

C
 p

rom
pted little interest, so I took a 

leave of ab
sence and left England to p

ursue an M
B

A
 w

ith an em
p

hasis on 
org

anizational b
ehavior at Indiana U

niversity. Jam
es D

. Thom
son b

ecam
e 

m
y m

entor and sup
ervised m

y m
aster’s thesis, in w

hich I attem
pted to 

find reasons for the rapid increase in p
erform

ance in Rom
e.

W
e studied all of the B

O
A

C
 staff w

ho had sim
ilar liaison p

ositions to 
see if their p

attern of w
ork could give som

e insig
hts. The research found 

none: A
ny chang

es in p
erform

ance cam
e from

 the local ag
ent, not the 

B
O

A
C

 liaison officer. The research did lead to p
olicy chang

es. In the case 
of p

oor p
erform

ance at any ag
ency station, B

O
A

C
 chang

ed the ag
ent 

rather than attem
pting difficult and costly im

p
rovem

ents. This, how
ever, 

did
n’t help m

y ow
n search b

ecause, in som
e w

ay, m
y p

resence im
p

roved 
p

erform
ance and fell b

ack to norm
al levels w

hen I left. Thom
p

son 
w

as p
rep

aring his now
-renow

ned b
ook O

rganizations in A
ction (1967). 

Inspired by this w
ork, I d

evelop
ed the insig

ht that org
anizations m

ust b
e 

d
riven m

ore by norm
s of p

ow
er than norm

s of rationality. I took this id
ea 

w
ith m

e into m
y sub

seq
uent job

s in consulting and to the International 
D

ivision of G
. D

. Searle, a p
harm

aceutical com
p

any. A
g

ain w
e achieved 

sim
ilar success to Rom

e, p
rod

ucing sig
nificant im

p
rovem

ents in our inter-
national sub

sidiaries. H
ow

ever, I could still not exp
lain or offer to others 

the m
eans by w

hich they could rep
licate the results. I sensed that in som

e 
w

ay w
e w

ere using p
ow

er differently and that w
e w

ere b
ringing a b

road
er 

p
ersp

ective to w
hat w

e w
ere d

oing.
I joined w

ith other innovative colleag
ues—

w
orking in such com

p
anies 

as D
uPont and G

eneral M
otors—

to share and m
ake sense of our exp

eri-
ences. W

e, for exam
p

le, invited Eric Trist to join us and exp
lore his latest 

thinking in socio
-technical system

s d
esig

n. I ad
apted som

e of his id
eas 

for use in the m
anag

em
ent-p

lanning w
ork I w

as evolving. M
y exp

erience, 
how

ever, confirm
ed his conclusions ab

out w
hy socio

-technical d
esig

n 
had not ad

vanced as m
uch as w

arranted. H
is sig

nificant and critical con-
trib

ution to w
ar-tim

e p
rod

uctivity in coal p
rod

uction had not sp
read to 

the rest of ind
ustry. Trist conclud

ed that m
anag

em
ent w

as m
uch m

ore 

interested in m
aintaining its control over w

orkers than in p
rod

uctivity, and 
union lead

ers w
ere m

uch m
ore interested in m

aintaining their ind
ep

en-
d

ence than im
p

roving p
rod

uctivity. In other w
ord

s, he confirm
ed w

hat I 
had d

ed
uced from

 Jam
es D

. Thom
p

son’s w
ork O

rganizations in A
ction 

(1967): O
rganizations are run m

ore on norm
s of p

ow
er than on norm

s of 
rationality.

P
O

W
ER

 IN
 T

H
E D

ESIG
N

 O
F SO

C
IO

-T
EC

H
N

IC
A

L SY
ST

EM
S

H
ow

, then, w
ere w

e to d
eal w

ith p
ow

er in the d
esig

n of socio
-technical 

system
s? I d

ecid
ed to p

ursue a PhD
 in social system

s sciences, and Trist 
b

ecam
e m

y ad
visor. I hop

ed to find new
 w

ays to d
esig

n m
ore effective 

sociop
olitical-technical system

s. B
y that tim

e, Trist’s thinking had evolved 
from

 his em
p

hasis on socio
-tech, throug

h a p
hase of em

p
hasis on im

p
rov-

ing the q
uality of w

ork life to one of org
anization ecolog

y (i.e., view
ing 

the org
anizational field created by a num

b
er of org

anizations as a w
hole 

field w
ith its ow

n p
rop

erties). Throug
h this p

ersp
ective, Trist ad

vised 
m

e to never look for the answ
ers to org

anizational effectiveness w
ithin 

the b
ound

aries of the single org
anization. For m

y thesis, I d
ecid

ed to 
stud

y m
ultiorg

anizational field
s and their im

p
act on p

erform
ance. I had 

the g
reat fortune to find Francis Lethem

 at the W
orld B

ank. H
e w

as in 
Policy A

d
visory Services and recog

nized that the b
ank w

as acting on the 
ed

g
e of know

n org
anization theory. H

e asked m
e to take a look at p

roject 
p

erform
ance throug

h that lens. I sp
ent a sum

m
er review

ing evaluation 
rep

orts of a w
hole rang

e of b
ank p

rojects.
A

t that tim
e, the W

orld B
ank’s p

roject-p
lanning p

rocess—
called an 

“ap
p

raisal p
rocess,” w

hich w
as d

evelop
ed p

rim
arily from

 larg
e p

hysical 
infrastructure-p

lanning and econom
ic-p

lanning p
rojects—

w
as reg

ard
ed 

as one of its p
rim

e assets. They p
rom

oted it as one of the m
ost thor-

oug
h and p

rofessional in use anyw
here in the w

orld. W
hen ap

p
lied to 

the d
esig

n of the new
er, m

ore social-oriented p
rojects that M

cN
am

ara 
em

p
hasized in his focus on p

overty, the results w
ere p

rob
lem

atic. They 
caused conflict b

etw
een the new

, m
ore socially oriented staff and the 

traditional infrastructure-oriented staff.
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M
y overall im

p
ression w

as that w
hile the b

ank’s ap
p

roach w
as very 

p
rofessional and thoroug

h, it w
as too narrow

ly focused. I used Fred Em
ery 

and Trist’s (1965) concept of three org
anizational environm

ents: internal, 
transactional, and contextual—

to show
 that their p

rojects focused too 
m

uch on their internal environm
ent and failed to p

ay sufficient attention 
to the other tw

o. A
s a result, m

ore than tw
o

-third
s of all new

er p
rojects 

w
ere failing to m

eet their g
oals. 15

I then took insig
ht from

 the overall review
 and focused on the d

esig
n 

of six rural d
evelop

m
ent p

rojects. From
 these, I m

ad
e recom

m
end

ations 
for im

p
rovem

ent in the b
ank’s p

lanning
/ap

p
raisal p

rocess. The recom
-

m
end

ations focused on the follow
ing:

1. 
A

ssessing p
urp

ose, p
ow

er, and com
m

itm
ent of the p

roject’s p
ar-

ticip
ants as a b

asis for org
anizational d

esig
n

2. 
D

esig
ning interorg

anizational relationship
s (i.e., org

anizing the 
environm

ent itself tow
ard the p

roject p
urp

oses), as w
ell as rela-

tionship
s w

ithin the org
anization

3. 
B

uilding a learning p
rocess (i.e., m

onitoring and evaluation) into 
the org

anizing p
rocess

P
U

R
P

O
SE IN

 T
H

E D
ESIG

N
 O

F SO
C

IO
-T

EC
H

N
IC

A
L 

SY
ST

EM
S

D
uring this d

evelop
m

ent p
rocess, I discovered that p

ow
er b

ecam
e not 

only a factor that had to b
e optim

ized jointly w
ith the social and techni-

cal system
s b

ut one that transcend
ed those system

s. The environm
ent 

w
as that w

hich the p
rojects, org

anization, or any system
 did not con-

trol. Therefore, environm
ental relationship

s w
ere p

ow
er relationship

s. 
Em

ery and Trist’s three environm
ents d

escrib
ed three different p

ow
er 

relationship
s:

15  Later, I found that this p
roject failure rate of at least tw

o third
s ap

p
ears to b

e 
g

eneral. A
lm

ost all areas of any d
eg

ree of com
p

lexity seem
ed to incur failures at the 

rate of tw
o

-third
s or m

ore (e.g., in m
erg

ers and acq
uisitions, new

-p
rod

uct launches, 
larg

e IT and softw
are d

evelop
m

ent, and cultural chang
e).

Their internal environm
ent b

ecam
e the one that the system

 or p
roject 

could control.
The transactional environm

ent b
ecam

e the environm
ent they could 

influence.
Finding a nam

e for the third p
ow

er in the contextual environm
ent 

p
roved m

uch m
ore difficult. It took three or four m

onths b
efore I d

rew
 

on Sir G
eoffrey V

ickers’s w
ork, The A

rt of Jud
g

m
ent: A

 Stud
y of Policy 

M
aking (1965), and b

orrow
ed his term

 “ap
p

reciation.” H
e in turn had b

or-
row

ed the term
 from

 the B
ritish m

ilitary, w
hich w

ould carry out ap
p

recia-
tions of b

oth allies’ and enem
ies’ entire thinking and how

 it m
ig

ht affect 
their cam

p
aig

ns. W
e w

ere asking the W
orld B

ank’s lead
ership to ap

p
reci-

ate all those factors that affected the p
erform

ance of their p
rojects b

ut 
w

hich they could not influence or control.
D

uring
 

the 
research, 

another 
m

ajo
r 

co
ncep

tual 
b

reakthro
ug

h 
o

ccurred
. W

hen view
ing

 a chart show
ing

 the three nested
 enviro

n-
m

ents—
internal, transactio

nal, and
 co

ntextual—
as p

ow
er relatio

n-
ship

s, I asked
, “If co

ntro
l, influence, and

 ap
p

reciatio
n are p

ow
er 

relatio
nship

s, w
here d

o
es the p

ow
er co

m
e fro

m
?” The answ

er cam
e 

b
ack im

m
ed

iately: fro
m

 p
urp

o
se! The id

ea w
as so im

p
o

rtant that I 
sp

ent a g
reat d

eal of tim
e researching

 the co
ncep

t of p
urp

o
se in reli-

g
io

n, p
hilo

so
p

hy, and
 science and

 rep
o

rted
 m

y find
ing

s in the b
o

o
k 

The C
reative Po

w
er (Sm

ith 2009). B
asically, I co

ncurred
 w

ith the p
hi-

lo
so

p
hers fo

llow
ing

 K
ant w

ho saw
 p

urp
o

se as p
art of the essence of 

all thing
s. Thro

ug
h science, I saw

 that p
urp

o
se is o

rg
anized

 in at least 
five sp

ace-tim
e d

im
ensio

ns, and
 I sum

m
arized

 m
y view

 in the fo
llow

-
ing

 chart:
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I w
as surp

rised, thoug
h, that no one had actually said or w

ritten that 
purp

ose is the source of p
ow

er. D
r. M

artin Luther K
ing Jr. cam

e the clos-
est w

hen he said, “Pow
er p

rop
erly und

erstood is nothing b
ut the ability 

to achieve p
urp

ose.” In d
ealing w

ith p
overty and rural d

evelop
m

ent, this 
id

ea w
as hug

e. U
ltim

ately, p
ow

er d
oes com

e from
 p

eop
le. A

nyone, no 
m

atter how
 p

oor or rich, w
ho has a p

urp
ose has p

ow
er—

the b
ig

g
er the 

p
urp

ose, the b
ig

g
er the p

ow
er.

D
esign is the process of converting purpose into pow

er. H
aving con-

trol over resources is the m
ost traditional view

 of the pow
er or capacity 

to achieve purpose. Influence is a less certain but m
ore extensive form

 of 
pow

er. A
ppreciation is the lightest form

 of pow
er but is practically lim

itless 
in its availability. It is the pow

er that com
es from

 understanding the situa-
tion in all its aspects. In 1980, the W

orld Bank published a paper covering 

the diagnosis, recom
m

endations, and new
 fram

ew
ork based on the three 

pow
er relationships, appreciation, influence ad control (A

IC
); it w

as titled 
“The D

esign of O
rganizations for Rural D

evelopm
ent,” Staff W

orking Paper 
375. It w

as regarded as a breakthrough in thinking by the three m
ajor G

lobal 
C

enters of Rural D
evelopm

ent 2 and sold m
ore copies than any of the bank’s 

previous 374 in the series. There w
as clearly a latent need for concepts and 

practices that could deal w
ith the possibilities, realities, and tensions betw

een 
purpose and pow

er. The ideas proved very attractive and useful in practice 
and spread rapidly through specially designed w

orkshops. W
e used role-

playing in w
hich w

e sim
ulated the three environm

ents of a project. W
e gave 

participants roles, for exam
ple, of peasants, business ow

ners, governm
ent 

departm
ents, priests, N

G
O

s, political parties, and radical social groups. W
e 

tried to represent all the values and pow
ers—

not just the econom
ic ones—

that influenced or needed to be appreciated by project planners.
W

e took w
hat w

e learned from
 these sim

ulations and b
egan to ap

ply it 
directly to bank w

ork. The w
ork ad

vanced through ever-increasing levels: 
from

 project to sector to country to region and eventually to the global 
level. The A

IC
 p

ow
er ap

proach w
as used to evaluate the role of the W

orld 
B

ank and the three other Regional D
evelop

m
ent B

anks, generating the 
global conference “N

ew
 Paradigm

 for D
evelop

m
ent.”

3 The first full-scale 
project using the A

IC
 ap

p
roach w

as carried out at the sector level to 
solve the p

roblem
s of the econom

ic collapse of the electricity sector in 
C

olom
bia. D

uring the 1980s, the C
olom

bian electricity sector w
as b

uf-
feted by ad

versity: w
orld

w
id

e recession, d
evaluation of the p

eso, and a 
low

er rate of d
em

and than forecast. The sector w
as sp

ending an unsus-
tainable 40 p

ercent of G
D

P to the d
etrim

ent of all other sectors. The pap
er, 

“Planning for the Electricity Sector in C
olom

bia“
 (Sm

ith 1985), d
escrib

es 
the use of the A

IC
 p

ow
er concepts to tackle the issue from

 a higher level 
of p

urp
ose and to create new

 flow
s of p

ow
er. Im

plem
entation resolved 

the key issues, and a ten-year p
rogram

 that extend
ed to the entire energ

y 
sector w

as launched. In ad
dition, it influenced the p

rogress in other key 
sectors. In brief, w

e accom
plished this by taking the follow

ing steps.

Table 12.1 The essence and m
anifestation of purpose (adapted from

 chapter 5, 
“The C

reative Pow
er”)
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1. 
Raising the Level of Purp

ose
 

W
e d

elib
erately elevated the level of p

urp
ose in the conference 

by visualizing the electricity sector’s p
rob

lem
s as those of the 

w
hole C

olom
bian econom

y. In an id
ealization, exercise p

artici-
p

ants w
ere asked to p

lay the role of concerned C
olom

bian citi-
zens rather than their norm

al sector roles. The electricity sector 
w

as fig
uratively d

estroyed, and the p
articip

ants w
ere asked to 

p
rod

uce the b
est d

esig
n p

ossib
le for the future of their country 

w
ithin the next tw

enty-four hours.
2. 

U
sing A

ll Levels of Pow
er

 
Som

e sixty participants attended the w
orkshop, draw

n from
 a 

bipartisan list to represent all three system
 levels. From

 the national 
p

olicy level cam
e the sp

onsoring agencies: M
ines and Energ

y, 
Planning, Finance, and acad

em
ics from

 local universities sp
ecializ-

ing in energy p
olicy (ap

preciated environm
ent). From

 the influence 
level, w

e drew
 head

s and key staff of energy subsectors like coal 
and oil (influenced environm

ent). Key p
ow

er-sector institutions 
represented the sub

ordinate level: m
ajor cities and regional utili-

ties (controlled environm
ent). Several congressm

en and senators 
represented consum

ers. In ad
dition, academ

ics and consultants 
w

ith know
ledge of the sector w

ere invited. Three W
orld B

ank and 
Inter-A

m
erican D

evelop
m

ent B
ank staff attended as observers.

3. 
C

reating a H
orizontal B

alance of Pow
er

 
The w

orkshop p
aid eq

ual attention to ap
p

reciation, influence, and 
control m

eans in each p
hase of the p

rocess—
that is, to discovery 

(a), dip
lom

acy (i), and p
olicy (c) in the ap

p
reciative p

hase; to social 
(a), p

olitical (i), and technical (c) in the influence p
hase; and to 

learning (a), p
olitics (i), and p

lanning (c) in the control p
hase. (N

ote 
how

 social, p
olitical, and technical values are central to the w

hole 
p

rocess of d
esig

n.) (Sm
ith 1985).

The larg
est ap

p
lication involved an entire country: Thailand. The 

p
ap

er, “B
uilding Partnership

s b
etw

een G
overnm

ent and C
ivil Society” 

(Furug
g

anan and Lop
ez 2002), show

ed how
 the usag

e of the overlap
ping 

influence and ap
p

reciated environm
ents of p

rojects can m
eet ever-larg

er 
p

urp
oses. It d

em
onstrated that the creation of rapid, low

-cost, self-org
a-

nizing d
evelop

m
ent that sp

read
s from

 rural d
evelop

m
ent to urb

an d
evel-

op
m

ent, health, forestry, ed
ucation, and even constitutional chang

e is 
p

ossib
le. The p

rocess used w
as very sim

p
le:

1. 
The p

rincip
al activities in this p

roject w
ere villag

e-level w
ork-

shop
s, district-level synthesis w

orkshop
s, and a training of train-

ers. These m
aster trainers then carried out an initial round of 

w
orkshop

s in sixteen villag
es to test and refine the w

orkshop 
p

rocess into a stand
ard p

rocess for use in the rem
aining villag

es. 
Each w

orkshop lasted tw
o and a half d

ays. This p
rocess w

as sub
-

seq
uently com

piled and p
ub

lished as a hand
b

ook for com
m

unity-
d

evelop
m

ent w
orkers. Tw

o or three facilitators cond
ucted each 

w
orkshop, w

hile one researcher ob
served, g

athered d
ata, and 

evaluated outcom
es. The sp

ecific content of the w
orkshop

s w
as 

divid
ed into three sessions:

a. 
V

illag
e 

d
evelop

m
ent 

exp
eriences: 

V
illag

ers, 
p

articularly 
eld

ers, d
escrib

e their exp
erience w

ith villag
e d

evelop
m

ent, 
m

ilestone events, and changing social and environm
ental 

conditions over the years. The w
orkshop then divid

es into 
focus g

roup
s (w

om
en, m

en, youth) to d
escrib

e in w
ord

s and 
d

raw
ing

s the d
evelop

m
ent and conditions of the villag

e in the 
p

ast and then in the p
resent.

b. 
The id

eal, or “d
evelo

p
ed,” villag

e: The fo
cus g

roup
s then 

d
iscuss the id

eal state of their d
evelo

p
ed

 villag
e and

 the 
p

ro
b

lem
s that need

 to b
e overco

m
e to achieve this id

eal 
state. They then sketch their ind

ivid
ual p

ictures of the id
eal 

villag
e, share the p

ictures w
ith the g

roup, and
 sketch a 

co
m

m
o

n-visio
n p

icture that incorp
orates the id

eal visio
ns 

of each p
articip

ant. Each p
articip

ant then p
ro

p
oses sev-

eral d
evelo

p
m

ent activities or p
rojects that w

o
uld

 lead
 the 
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villag
e tow

ard
 the id

eal state. The larg
e g

roup
 then d

is-
cusses, neg

otiates, and
 p

rioritizes the activities.
c. 

A
ction p

lanning
: The w

orkshop p
articip

ants review
 and ag

ree 
on the com

m
on vision and the p

rioritized activities and b
reak 

into g
roup

s to d
evelop action p

lans for p
articular activities 

that the g
roup w

ill b
e resp

onsib
le for (M

acN
eil 1999).

The research effort cam
e full circle w

hen the team
 d

ecid
ed

 to look 
at the w

hole of the international d
evelop

m
ent system

. Those in Jap
an, 

Europ
e, A

frica, Latin A
m

erica, the U
nited

 States, and
 Scand

inavia had 
evaluated

 the results of four d
ecad

es of d
evelop

m
ent assistance. They 

ag
reed

 that the current system
, having

 accum
ulated

 som
e $1.5 trillion 

in d
eb

t, had
 not p

ro
d

uced
 results com

m
ensurate w

ith the resources 
exp

end
ed

. M
ore need

ed
 to b

e d
one w

ith a lot less. The N
orw

eg
ians 

took the lead
 in p

rovid
ing

 the initial fund
ing

 for the p
roject; they had 

b
een m

ost affected
 b

y Trist’s w
ork. They knew

 ab
out self-help, reliance, 

q
uality of w

ork life, and
 em

p
ow

erm
ent. For exam

p
le, throug

h the Volvo 
exp

erim
ents, autonom

ous w
ork g

roup
s rep

laced
 the assem

b
ly line; and 

throug
h action research w

ith the M
erchant N

avy, they created
 a m

ore 
d

em
ocratic org

anization for the navy. The effort b
roug

ht tog
ether ten 

d
evelop

ing
 countries. Their efforts w

ere focused
 on three strateg

ic 
clusters of q

uestions aim
ed

 at how
 to accom

p
lish the follow

ing:

1. 
D

esig
n learning institutions and p

rocesses that can chang
e the 

attitud
es and m

ind
-sets of those still caug

ht in the old p
aradig

m
.

2. 
Ensure the necessary shifts in p

riorities, roles, and resp
onsibilities 

that w
ill p

rod
uce m

ore holistic, sustainab
le d

evelop
m

ent.
3. 

Procure financial sup
p

ort for the use of d
em

ocratic p
rocesses for 

full involvem
ent.

The chart in fig
ure 12.1, taken from

 the N
ew

 Paradig
m

 p
roject, illus-

trates how
 the concept of p

ow
er enlarg

ed the socio
-technical p

ersp
ective 

that g
uid

ed the discussions. The p
rocess and results are p

resented in the 
p

ap
er “The N

ew
 D

evelop
m

ent Paradig
m

” (2002).

T
H

EO
R

ET
IC

A
L R

O
O

T
S

The roots of the A
IC

 approach go deep into the origin of the social sciences, 
beginning w

ith Kurt Lew
in’s fam

ous equation B
=

f(P, E)—
B

ehavior is a func-
tion of the person and the environm

ent. A
t that tim

e, Lew
in w

as em
phasiz-

ing the role of the present situation as opposed to the past in determ
ining 

behavior. A
IC

, building on Em
ery and Trist’s notion of three environm

ents, 
show

s that the person/environm
ent relationships are pow

er relationships 

Fig
ure 12.1 The N

ew
 D

evelop
m

ent p
arad

ig
m
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derived from
 purpose. So B

=
f (P (A

+
I+

C
))—

the behavior of individuals, 
organizations, or com

m
unities is a function of their purpose m

anifested as 
their capacity for appreciation, influence, and control. This treatm

ent of the 
individual, the organization, and the com

m
unity as a single system

 goes 
back to Talcott Parsons’s

 specific insight in Structure and Process in M
odern 

Society (1960): O
rganizations consist of a hierarchical or vertical dim

ension 
of nested technical (control), m

anagerial (influence), and institutional levels 
(appreciative). In A

IC
, this vertical level becom

es levels of purpose:

1. 
A

p
p

reciative p
urp

oses are op
en end

s, id
eals, that serve all p

eo
-

p
le everyw

here for all tim
e (institutional level). They are future ori-

ented. The concep
t of id

eals, in this sense, is d
erived

 from
 Russell 

A
ckoff and

 Em
ery’s O

n Purp
oseful System

s (1972), in w
hich they 

see id
eals as p

urp
oses that w

e can successively ap
p

roxim
ate b

ut 
never actually achieve and

 so are p
erm

anently op
en.

2. 
Influence p

urp
oses are relative end

s, values, that are shared by 
interest g

roup
s and are conditional in sp

ace and tim
e (m

anag
e-

rial—
m

ediating institutional, social, and technical concerns). They 
op

erate in the p
resent and m

ediate b
etw

een future p
ossibilities 

and the realities of the p
ast.

3. 
C

ontrol p
urp

oses are closed end
s, g

oals that ap
p

ly to sp
ecific 

individ
uals in fixed sp

ace and tim
e (technical level). They rely 

m
ore on learning from

 p
ast exp

erience.

A
IC

 theory extend
s our und

erstanding of nested levels of hierarchy 
by ad

ding the concept of dim
ensions. Each level b

ecom
es a new

 dim
en-

sion w
ith an exp

onential increase in p
ow

er:

1. 
The outcom

e, or end, of a p
urp

ose is the first dim
ension. In p

rac-
tice, it is our sim

p
lest form

 of org
anization: m

aking a list—
a one-

dim
ensional line of thing

s to d
o.

2. 
The second dim

ension is the m
eans w

e use to obtain the out-
com

e. W
e can now

 m
ake a m

atrix consisting of the thing
s w

e w
ant 

and the different m
eans w

e can use to acq
uire them

.

3. 
To select from

 the m
atrix of end

s and m
eans that w

e w
ill actually 

d
o, w

e need a g
oal p

ersp
ective—

a third dim
ension—

to help us 
d

eal w
ith our lim

its of tim
e, sp

ace, and availab
le resources.

4. 
M

any g
oals w

e p
ursue are too larg

e and com
p

lex for us to achieve 
on our ow

n, so w
e need a yet hig

her level of p
urp

ose to har-
m

onize our different g
oals. W

e use our values—
a fourth dim

en-
sion—

that allow
 us to chang

e and m
odify our choice of g

oals as 
tim

e, conditions, and interests chang
e.

5. 
To 

overcom
e 

value 
d

ifferences, 
w

e 
need

 
p

urp
oses 

that 
all 

p
eop

le can esp
ouse—

that is, id
eals that ap

p
eal to everyone, 

everyw
here, reg

ard
less of tim

e or sp
ace. These p

rovid
e our fifth 

d
im

ension. They g
ive us m

eaning
 that transcend

s d
ifferences of 

value, g
oals. or availab

le m
eans.

The C
olom

bia case m
entioned earlier show

s quite dram
atically how

 
seem

ingly intractable problem
s w

ere overcom
e by designing a process that 

consciously m
oved upw

ard through these levels of purpose. Together these 
purpose and pow

er insights give us a new
 definition of system

s that has its 
design principles built in: A

 system
 is the set of all relationships that affect 

or are affected by the pursuit of purpose. The boundaries of the system
 

are determ
ined by w

hat the system
 can control, influence, and appreciate 

w
ithin the space and tim

e constraints in w
hich the purpose is conceived.

In practice, w
e center our design process in influence. From

 current ten-
sions, w

e create conditions in w
hich w

e can exam
ine future possibilities safely 

w
ithout fear of ridicule or pressure to m

eet current constraints. W
e spend 

equal tim
e and give equal priority to the process for doing the follow

ing:

1. 
A

p
p

reciating future p
ossibilities and reinterpreting the past in the 

light of those p
ossibilities. W

e coax out latent need
s p

rim
ed for 

full exp
ression. W

e ap
p

reciate by not allow
ing influence or control.

2. 
E

xp
loring the p

rim
ary sources of influence that w

ould ad
vance or 

constrain achievem
ent of our p

urp
ose. W

e ap
p

reciate and influ-
ence, b

ut w
e d

on’t control. W
e evaluate (i.e., d

raw
 value out of the 

exp
loration of m

any p
aths) b

ut d
o not yet choose one.
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3. 
A

llow
ing those w

ith resp
onsibility to m

ake the b
est use of the 

inform
ation they have g

ained thoug
h ap

p
reciation and influence. 

In effect, they com
p

lete the p
rocess in reverse. U

sing all three 
p

ow
ers, they d

ecid
e w

hat they w
ill control or com

m
it to. They 

id
entify w

hom
 they need to influence and w

hat they b
elieve oth-

ers need to ap
p

reciate ab
out their situation.

4. 
U

sing this inform
ation to return to the center of eng

ag
em

ent and 
b

eginning the p
rocess all over ag

ain. Im
p

rovem
ent of the eng

ag
e-

m
ent p

rocess p
rovid

es the center of the org
anizing p

rocess.

In p
ractice, the p

rocess not only reverses the p
rob

lem
 of tw

o
-third

s 
of such p

rojects failing, b
ut it causes such p

rojects to create b
enefits that 

are at least three tim
es those p

lanned. It achieves this in three w
ays:

1. 
It p

revents the im
p

lem
entation of p

rojects that d
on’t have the 

p
ow

er to succeed. It uses a p
rocess of increasing circles of influ-

ence to m
ove tow

ard a d
esired p

urp
ose. For exam

p
le, it can 

b
egin w

ith a few
 p

eop
le w

ho have an id
ea. They g

o throug
h a 

m
ini-A

IC
 p

rocess to id
entify those w

ho m
ig

ht b
e ab

le to ad
vance 

the p
roject. B

efore assem
b

ling the next circle of influence, they 
ensure that the cost of convening the next circle of influence is 
covered at least three tim

es over by the b
enefits the p

articip
ants 

w
ill receive from

 their eng
ag

em
ent. For exam

p
le, this m

ig
ht b

e an 
introd

uction to new
 w

ays of thinking or p
ractice, op

p
ortunities to 

p
articip

ate p
rofessionally in a p

roject, or form
ing or streng

thening 
valued relationship

s. The p
rocess stop

s at any iteration in w
hich 

it b
ecom

es obvious that the g
roup d

oes not have the influence 
to eng

ag
e the req

uired stakehold
ers. It can also end w

hen those 
invited cannot say that the cost of their p

articip
ation is covered at 

least three tim
es by the b

enefits they obtain from
 p

articip
ation.

2. 
The overlap

ping circles of influence and ap
p

reciation that are 
created d

uring the p
roject im

p
lem

entation b
ecom

e leverag
ed 

vehicles for unanticip
ated chang

e and b
enefits. For exam

p
le, 

the head of a larg
e retail firm

 attending the C
olum

bia Electricity 

Sector w
orkshop directly initiated the p

rocess for his ow
n com

-
p

any, w
hich w

as suffering econom
ically for the sam

e reasons the 
electricity sector w

as failing. H
is ow

n em
p

loyees ran the p
rocess 

to d
evise a w

ay to d
eal w

ith a d
ow

nsizing that w
ould save the 

com
p

any and look after those em
p

loyees w
ho w

ould lose their 
job

s in a b
etter w

ay, m
ore tailored to their uniq

ue need
s.

3. 
The evaluation p

rocess d
oes not w

ait until the end of the p
roject 

b
ut is b

uilt into the p
rocess so that it im

p
roves as it g

oes along 
or d

eterm
ines that the conditions no long

er sup
p

ort the p
roject’s 

p
urp

ose. If so, it enab
les lead

ership to find a w
ay either to rep

ur-
p

ose the p
roject or b

ring it to an end.

CO
N

C
LU

SIO
N

A
IC

 g
rew

 from
 the constructive forces released by reactions of the p

ost-
W

W
II w

orld. W
e can d

o b
etter, and w

e have all the fruits of b
urg

eoning 
science and technolog

y to help us. In p
articular, w

e b
ecam

e aw
are, for 

the first tim
e, that the w

ay w
e d

esig
n the hum

an and social p
art of our 

system
s is at least eq

ual to the technical.
This w

as the tim
e w

hen the collap
se of the Soviet U

nion b
roug

ht an 
end to the b

elief in the efficacy of centrally org
anized and controlled 

five-year p
lans. You could no long

er p
lan for p

eop
le. You had to p

lan w
ith 

them
, and p

eop
le had to p

lan also for them
selves.

A
IC

 grew
 from

 the realization that w
e need

ed new
 concepts of p

ow
er 

to fulfill these dream
s and chose to m

ake its contrib
ution in the area m

ost 
need

ed: solving problem
s of p

overty through rural d
evelop

m
ent. M

uch of 
our w

orld has learned to ad
d influence to control to leverage its ability to 

achieve its p
urp

oses. H
ow

ever, w
e have not yet learned, on a large scale, 

how
 to ad

d ap
p

reciation to influence and control. The result is that m
ost 

of the great p
roblem

s of our tim
e stem

 from
 an excess of influence for 

control. W
e have learned to use our influence to hid

e inform
ation, distort 

it, and lie ab
out it in the attem

pt to control through influence. W
e can see 

the result in the w
id

ening incom
e gap in alm

ost all countries, and gridlock 
in our p

olitical system
s, end

em
ic ab

use of p
ow

er and corruption in our 
institutions and corp

orations. The good new
s, in spite of all this, is that 
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w
e are m

aking progress. In spite of the tw
o

-third
s failure rate in projects, 

thing
s still get d

one. W
e d

o get b
etter. W

e d
o so b

ecause all of us as indi-
vid

uals try in som
e w

ay to m
ake the b

est of the situations w
e find ourselves 

in. W
e are the W

isd
om

 of the C
row

d
s (Surow

iecki 2002). It is through each 
of us that thing

s im
prove.

Successful ap
p

reciation is b
ased on the inclusion of the w

hole—
all 

of us. The big
g

est issues of our tim
e—

p
overty, health, energ

y, ab
use of 

p
ow

er—
cannot b

e ad
d

ressed unless w
e all d

o our p
art. W

e can d
o this 

if w
e, in our ow

n w
orld

s, use ap
p

reciation, influence, and control eq
ually. 

A
fter all, ap

p
reciation costs nothing, is infinitely availab

le, and nob
od

y 
can stop us from

 d
oing it.

So how
 d

o w
e ad

d the ap
p

reciative level? W
e acknow

led
g

e that 
ap

p
reciation is req

uired for every p
urp

ose at every level. For exam
p

le, 
w

e ad
d ap

p
reciation as follow

s:

1. 
A

t the p
ractical, op

erational level by und
erstanding the effects of 

im
p

lem
entation on all those affected by w

hat w
e im

p
lem

ent
2. 

A
t the strategic, influence level by exam

ining the p
ositive and 

neg
ative effects of all options b

efore lim
iting ourselves to those 

options w
e act on

3. 
A

t the d
esig

n or ap
p

reciative level w
hen w

e extend the current 
sp

ace-tim
e fram

e b
eyond that w

hich w
e can control or influence 

and are g
uid

ed by our id
eals d

uring that p
rocess

A
lthoug

h w
riting ab

out these chang
es and id

eas is helpful, w
e w

ill not 
leverag

e chang
e until w

e can d
em

onstrate the results in a larg
e enoug

h 
setting that has glob

al connections. The id
eal p

roject to p
rovid

e this 
leverag

e and show
 the p

ossibilities for such an evolution of p
ow

er is w
hat 

I call “Project 300.” It should eng
ag

e a region of at least one m
illion 

p
eop

le in tackling the m
ajor issues it faces:

1. 
It w

ill eng
ag

e 100 p
ercent of the p

eop
le, at least at the ap

p
recia-

tive level, w
ho affect or are affected by the p

roject’s p
urp

ose.

2. 
It w

ill d
raw

 on 100 p
ercent of all the p

ow
er created by those p

ur-
p

oses—
w

hat each p
urp

ose controls, w
hat it influences, and w

hat 
it need

s to ap
p

reciate.
3. 

It w
ill use 100 p

ercent of the lead
ership cap

acity availab
le by 

eng
aging w

ith everyone affected as a lead
er op

erating w
ithin her 

or his ow
n center of influence.

In sum
m

ary, the ad
d

ition of p
ow

er to the d
esig

n of socio
-technical 

system
s led

 not only to a m
eans for the resolution of d

ifferences of value 
b

etw
een social and

 technical actors b
ut also a vertical resolution of d

if-
ference in levels of p

urp
ose—

b
etw

een long
-term

, op
en-system

, ap
p

re-
ciative p

urp
oses (id

eals and
 short-term

, closed
-system

 p
urp

oses [g
oals]).
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T
h

irte
e

n

Evolving Socio-technical Perspectives on H
um

an 
Factors and Safety

e
r

iC-h
a

n
s k

r
a

M
e

r a
n

d M
a

t
t

h
iJs M

o
o

r
k

a
M

P

IN
T

R
O

D
U

C
T

IO
N

T
raditionally, safety science has b

een d
om

inated by engineering dis-
cip

lines. Even the stud
y of “hum

an factors” has p
red

om
inantly b

een 
the concern of engineering p

sycholog
y. A

p
p

roaches that w
ere focused on 

the influence of the org
anizational d

ynam
ics on safety issues have either 

lived a life on the fring
es of safety science or have lived a life outsid

e 
safety science altog

ether. H
ow

ever, d
uring the p

ast d
ecad

e, attention 
for the d

ynam
ics in socio

-technical system
s has increased concurrently 

w
ith interest in m

ainstream
 safety science. C

urrently, there are differ-
ent ap

p
roaches that focus on the relationship b

etw
een org

anizational 
d

ynam
ics and safety. Therefore, “evolving socio

-technical p
ersp

ectives 
on hum

an factors and safety” can b
e id

entified.
H

ow
ever, the land

scap
e constituted by these p

ersp
ectives is shat-

tered and com
p

licated. The p
ersp

ectives som
etim

es exp
licitly claim

 to 
d

evelop an und
erstanding of socio

-technical system
s. H

ow
ever, notw

ith-
standing the occasional reference to the earliest w

ork of Em
ery and Trist, 

they som
etim

es seem
 unaw

are of a socio
-technical tradition in the first 

p
lace. Furtherm

ore, rather than b
eing aw

are of each other’s existence, 
the p

ersp
ectives som

etim
es contradict each other or talk at cross-p

ur-
p

oses. The g
oal of this chapter is to d

evelop insig
ht in the land

scap
e of 
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evolving socio
-technical p

ersp
ectives on hum

an factors and safety. This 
g

oal is achieved by d
escribing five of these p

ersp
ectives.

These p
ersp

ectives—
N

orm
al A

ccid
ents Theory (N

A
T

), H
ig

h Reliability 
Theory (H

RT
), the Sw

iss C
heese M

od
el, Resilience Engineering (RE), and 

M
acroerg

onom
ics—

are discussed next. First w
e sp

ecify the b
ackg

round 
of the current interest in “com

p
lex socio

-technical system
s.” It should b

e 
noted that a short overview

 like this cannot d
o justice to the full com

p
lex-

ity of the field of em
erging ap

p
roaches, and not every relevant theorist 

is discussed. Particularly, the w
orks of D

iana Vaug
han, M

athild
e B

ourrier, 
and G

ud
ela G

rote are m
issing from

 this overview
.

SA
FET

Y
 A

N
D

 T
H

E R
ELEVA

N
C

E O
F “CO

M
P

LEX
 SO

C
IO

-
T

EC
H

N
IC

A
L SY

ST
EM

S”
A

fter the realization that accid
ents p

red
om

inantly d
o not result from

 
the failure of single (technical) com

p
onents or a straig

htforw
ard “hum

an 
error” b

ut instead occur in “com
p

lex system
s,” attention for “socio

- 
technical system

s” in safety science has b
een d

eveloping. This m
akes the 

analysis of accid
ents m

uch m
ore com

p
licated and has led to attention for 

the influence of org
anizational contexts. This p

articular w
ay of thinking 

has b
ecom

e p
art of the m

ainstream
 w

ithin safety science after Rasm
ussen 

(1997) raised a num
b

er of im
p

ortant issues. Rasm
ussen exp

licitly claim
ed 

that the object of stud
y w

ithin safety science should b
e “com

p
lex socio

-
technical system

s” as op
p

osed to static system
s.

A
ccording to Rasm

ussen (1997 p.186), a p
rob

lem
 in und

erstanding 
system

s is this: “C
om

p
ared to the stab

le conditions of the p
ast, the p

res-
ent d

ynam
ic society b

ring
s w

ith it som
e d

ram
atic chang

es in the con-
ditions of ind

ustrial risk m
anag

em
ent.” So far, attem

pts at m
od

eling 
socio

-technical system
s have com

e up short, according to Rasm
ussen, 

b
ecause they failed to capture the d

ynam
ic characteristics of such sys-

tem
s (Rasm

ussen 1997, 187): “W
hile a system

 traditionally is m
od

eled 
by d

ecom
p

osition into structural elem
ents, the d

ynam
ic b

ehavior of sys-
tem

s and actors is m
od

eled by d
ecom

p
osition of the b

ehavioral flow
 

into events.…
The p

rob
lem

 is that all w
ork situations leave m

any d
eg

rees 

of freed
om

 to the actors for choice of m
eans and tim

e for action, even 
w

hen the objectives of w
ork are fulfilled and a task instruction or stand

ard 
op

erating p
roced

ure in term
s of a seq

uence of acts cannot b
e used as a 

reference of jud
ging b

ehavior” (em
p

hasis in original).
In other w

ord
s, “socio

-technical system
s” are characterized by a sp

e-
cific d

ynam
ic: task d

escriptions are necessarily und
ersp

ecified, never fol-
low

ed to the letter, and d
ynam

ic b
ehavior is alw

ays und
er the influence of 

unp
redictab

le conting
encies. Rasm

ussen conclud
es that (1997, 190) “It is 

evid
ent that a new

 ap
p

roach to rep
resentation of system

 b
ehavior is nec-

essary, not focused on hum
an errors and violations, b

ut on the m
echa-

nism
s g

enerating b
ehavior in the actual, d

ynam
ic w

ork context.”
Particularly, RE is an ap

p
roach that contrib

utes to these issues, as 
is also discussed in chapter 14 of this b

ook. H
ow

ever, distinct from
 

Rasm
ussen’s theoretical elab

orations, N
A

T and H
RT alread

y d
evelop

ed 
safety p

ersp
ectives that aim

ed at und
erstanding how

 accid
ents can hap

-
p

en in com
p

lex system
s. Furtherm

ore, in a technical discip
line like erg

o
-

nom
ics, socio

-technical id
eas had alread

y b
een ap

p
lied for m

ore than 
fifteen years.

N
O

R
M

A
L A

C
C

ID
EN

T
S T

H
EO

R
Y

Perrow
 (1999) d

evelop
ed the N

orm
al A

ccid
ents Theory (N

A
T

) to m
ake 

a sp
ecific p

oint: A
ccid

ents can occur w
ithout m

ajor technical failure or 
hum

an error. N
A

T aim
s to d

evelop a theoretical logic that can exp
lain 

how
 larg

e “system
 accid

ents” can occur as a result of a cascad
e of sm

aller 
p

rosaic technical or hum
an errors (Perrow

 2004). A
ccording to N

A
T, char-

acteristics of the system
 in w

hich these p
rosaic errors occur d

eterm
ine 

w
hether a cascad

e w
ill occur. A

ccording to N
A

T, certain system
s are fun-

d
am

entally uncontrollab
le. In such system

s, accid
ents are “norm

al” in the 
sense that they are the inevitab

le result of the system
’s characteristics.

C
entral in N

A
T are tw

o dim
ensions—

“interaction” and “coup
ling”—

that can b
e used to d

escrib
e system

s. Interaction refers to the w
ay ele-

m
ents in a system

 influence each other. Linear interaction refers to a 
system

 functioning in the w
ay it had b

een d
esig

ned. In contrast, a system
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characterized by com
p

lex interaction is faced w
ith unp

redicted interac-
tions am

ong p
arts of the system

. C
oup

ling refers to the sp
ecific w

ay p
arts 

of the system
 are interd

ep
end

ent. Loose coup
ling m

eans that sub
system

s 
can op

erate relatively ind
ep

end
ently. Tig

ht coup
ling refers to a situation 

in w
hich each sub

system
 has a sig

nificant influence on others: a “failure” 
in one sub

system
 has a direct and m

ajor im
p

act on the functioning of 
another sub

system
. Tig

ht coup
ling is a b

roadly d
efined concept and can 

refer to different p
henom

ena. It can, for exam
p

le, refer to m
inim

al tim
e 

lag b
etw

een p
rocesses, to a fixed seq

uence in p
rocessing, and to little 

slack in system
s (Shrivastava et.al 2011, 360).

A
ccording to Perrow

 (1999), system
s that have to d

eal w
ith com

p
lex 

interactions and are characterized by tig
ht coup

ling suffer from
 a control 

dilem
m

a. C
om

p
lex interaction m

eans that a system
 is faced w

ith m
any 

unp
redictab

le disturb
ances from

 the environm
ent that can im

p
act dif-

ferent org
anizational p

arts. W
ithin such system

s, d
ecentralization is the 

m
ost ap

p
rop

riate w
ay of m

anaging b
ecause local p

rob
lem

 solving avoid
s 

the sp
read of disturb

ances. H
ow

ever, w
hen a system

 is tig
htly coup

led, 
N

A
T claim

s that centralization is m
ost ap

p
rop

riate. A
fter all, in this case, 

the d
ep

end
encies am

ong system
 elem

ents are not clear at d
ecentral-

ized p
ositions. A

 system
 characterized by b

oth “com
p

lex interaction and 
tig

ht coup
ling” suffers therefore from

 incom
p

atib
le d

em
and

s for control 
(Sag

an 1993, 40). These incom
p

atib
le d

em
and

s for control cause such 
accid

ents in such system
s to eventually b

ecom
e “norm

al.” For exam
p

le, 
Snook (2000) ap

p
lied N

A
T by tracing a sp

ecific cause for a “friendly fire” 
incid

ent in Iraq b
ack to the com

p
lex netw

ork of org
anizational units that 

op
erated in an uncertain environm

ent. N
A

T has b
een criticized for its 

loosely d
efined central concepts. In fact, Perrow

 (2004) him
self has called 

N
A

T a “sensitizing concept.” The acad
em

ic discussion ab
out N

A
T can 

b
est b

e d
escrib

ed in relation to its counterp
art, H

RT.

H
IG

H
 R

ELIA
B

ILIT
Y

 T
H

EO
R

Y
H

ig
h Reliability Theory (H

RT
) can b

e reg
ard

ed as a resp
onse to N

A
T. 

W
hen certain system

s inevitab
ly collap

se at a given p
oint, w

hy aren’t there 

m
ore accid

ents? C
ould there p

erhap
s b

e som
ething that keep

s system
s 

afloat in spite of com
p

lex interaction and tig
ht coup

ling? O
rg

anizations 
that m

aintain a hig
h level of reliability, d

espite w
orking w

ith hazard
-

ous technolog
y or in com

p
lex environm

ents, are called H
ig

h Reliability 
O

rg
anizations (H

RO
s). The stud

y of H
RO

s is exp
ected to reveal “sources 

of reliability” that keep system
s afloat (la Porte and Rochlin 1994, 222). 

The kind
s of org

anizations studied by H
RT are aircraft carriers (W

eick 
and Rob

erts 1993), sub
m

arines (B
ierly and Sp

end
er 1995), air traffic con-

trol system
s (la Porte 1988), and nuclear facilities (Perin 2006). These are 

org
anizations in w

hich reliability is of utm
ost im

p
ortance and in w

hich 
accid

ents can have m
ajor conseq

uences. The acad
em

ic d
eb

ate b
etw

een 
N

A
T and H

RT b
eg

an around 1990 (Rijp
m

a 1997, Shrivastava et.al. 2009).
A

lthoug
h 

H
RT 

started 
w

ith 
the 

stud
y 

of 
rem

arkably 
reliable 

organizations—
often in q

uite stable conditions—
in a next p

hase of its 
d

evelop
m

ent, H
RT has soug

ht theoretical und
erpinning in the organi-

zational theory p
rovid

ed by W
eick (W

eick et al. 1999). W
ithin this logic, 

organizations are confronted w
ith “the unexp

ected” and need a “cog
-

nitive infrastructure” that enables them
 to d

eal w
ith this. Im

p
ortant in 

this resp
ect is the concept of “m

ind
fulness”: “B

y m
ind

fulness w
e m

ean 
the com

bination of ong
oing scrutiny of existing exp

ectations, continuous 
refinem

ent, and differentiation of exp
ectations b

ased on new
er exp

eri-
ences, w

illing
ness and cap

ability to invent new
 exp

ectations that m
ake 

sense of unexp
ected events, a m

ore nuanced ap
p

reciation of context 
and w

ays to d
eal w

ith it, and id
entification of new

 dim
ensions of context 

that im
p

rove foresig
ht and current functioning” (W

eick and Sutcliffe 2001, 
42, em

p
hasis in original). The w

ell-know
n “H

RO
 p

rinciples” are a further 
op

erationalization of the concept “m
ind

fulness” (W
eick et al. 1999). These 

are p
reoccup

ation w
ith failure, reluctance to sim

plify, sensitivity to op
era-

tions, com
m

itm
ent to resilience, and d

eference to exp
ertise. H

RT tend
s to 

focus on group
s of op

erators at the low
est hierarchical level in org

aniza-
tions and is often related to subtle group d

ynam
ics related to m

ind
fulness.

A
ccording to H

RT, N
A

T has overlooked these “sources of reliability.” 
A

nother critiq
ue voiced by H

RT on N
A

T is that tig
ht coup

ling is not a 
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static p
rop

erty of system
s. C

ertain d
ynam

ics can chang
e the w

ay p
arts of 

org
anizations are coup

led. This m
akes the issue of “tig

ht coup
ling” m

ore 
com

p
licated: W

hat seem
s safe loosely coup

led can sud
d

enly b
ecom

e 
(unexp

ectedly) tig
htly coup

led. A
 critiq

ue often voiced ag
ainst H

RT is 
that it is “too optim

istic” (Sag
an 1993) and that it is so focused on inter-

actions w
ithin team

s of op
erators that it overlooks the influence of struc-

tural d
esig

n on these interactions, w
hich is a criticism

 on W
eick’s w

ork 
in g

eneral (Taylor and Van Every 2000, 251). O
ne reason this p

olem
ic 

has p
ersisted m

ig
ht b

e that contrasting N
A

T and H
RT is a useful rhetori-

cal strateg
y to m

ake a sketch of the acad
em

ic field of the org
anizational 

ap
p

roaches to safety.

SW
ISS C

H
EESE M

O
D

EL
The tw

o ap
p

roaches discussed ab
ove b

oth originate in org
anizational 

science. The ap
p

roach discussed here originates from
 p

sycholog
y. Jam

es 
Reason is a p

sychologist w
ho, after d

eveloping a theory on hum
an error 

(Reason 1990), p
roceed

ed to d
evelop a theory of system

s in w
hich these 

errors occur. The Sw
iss C

heese M
od

el on org
anizational accid

ents dis-
p

lays his thinking.
Reason exp

licates his system
 p

ersp
ective as follow

s (2008 93): “For 
m

e, thoug
h not for all, a system

 p
ersp

ective is any accid
ent exp

lana-
tion that g

oes b
eyond

 the local events to find
 contrib

utory factors in the 
w

orkp
lace, the org

anization, and
 the system

 as a w
hole. The essence of 

such a view
 is that frontline p

ersonnel are not so m
uch the instig

ators 
of a b

ad
 event; rather, they are the inheritors of latent cond

itions (or 
resid

ent p
athog

ens) that m
ay have b

een accum
ulating

 for a long
 tim

e 
p

reviously.” The Sw
iss C

heese M
od

el cap
tures this p

ersp
ective: B

arriers 
(slices of cheese) are sup

p
osed

 to p
revent a hazard

 from
 d

evelop
ing

 into 
an accid

ent. D
ue to “active failures” and

 “latent cond
itions,” the slices 

of cheese have holes in them
. If holes in d

ifferent b
arriers “line up” (if 

d
ifferent b

arriers fail to counter a certain hazard
), an accid

ent trajec-
tory can p

ass throug
h the system

 (Reason 2008, 101). These holes are 
not “fixed” b

ut “d
ynam

ic”—
they op

en, close, and
 shift around

 (Reason 

1997, 9), m
aking

 safety a “d
ynam

ic nonevent” (Reason 1997, 37): “W
hat 

p
rod

uces the stab
le outcom

e is constant chang
e rather than continuous 

rep
etition.”

A
ctive failures are “unsafe acts” p

erform
ed by the p

ersonnel “at the 
sharp end” (Reason 1997, 10). Such acts can erod

e b
arriers and are likely 

to have a direct effect on safety. Reason recog
nizes fallibility as p

art of 
the hum

an condition and his system
 p

ersp
ective aim

s to m
ove b

eyond 
referring only to the unsafe acts of op

erators. This is w
here the “latent 

conditions” com
e in to p

lay (Reason 1997, 10):

Latent conditions are to technological org
anizations w

hat resi-
d

ent p
athog

ens are to the hum
an b

od
y. Like p

athog
ens, latent 

conditions—
such as p

oor d
esig

n, g
ap

s in sup
ervision, und

e-
tected m

anufacturing d
efects or m

aintenance failures, unw
ork-

ab
le p

roced
ures, clum

sy autom
ation, shortfalls in training, and 

less than ad
eq

uate tools and eq
uip

m
ent—

m
ay b

e p
resent for 

m
any years b

efore they com
bine w

ith local circum
stances and 

Fig
ure 13.1. Sw

iss C
heese M

od
el (from

 Reason, 2008, 102)
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active failures to p
enetrate the system

’s m
any layers of d

efense. 
They arise from

 strategic and other top
-level d

ecisions m
ad

e by 
g

overnm
ents, reg

ulators, m
anufacturers, d

esig
ners, and org

ani-
zational m

anag
ers.

Reason’s m
od

el therefore exp
lains accid

ents by sup
p

osing an interp
lay 

am
ong local hazard

s, active failures, and system
 failures (b

adly d
esig

ned 
b

arriers or b
arriers that have erod

ed
). U

nlike H
RT and N

A
T, Reason lacks 

an org
anizational theory. A

s such, Reason’s m
od

el m
ig

ht b
e consid

ered 
as an heuristic tool to think ab

out how
 certain conditions, failures, and 

system
ic issues can com

bine to cause an accid
ent. Reason’s w

ay of think-
ing has b

een d
evelop

ed into tools to analyze accid
ents—

for exam
p

le, 
H

um
an Factor A

nalysis and C
lassification System

, or H
FA

C
S (W

ieg
m

an 
and Shap

p
ell 2003) and Trip

od D
elta (H

ud
son et al 1994).

R
ESILIEN

C
E EN

G
IN

EER
IN

G
Resilience Engineering (RE) can b

e und
erstood as a d

evelop
m

ent of 
the issues raised by Rasm

ussen (1997). RE tries to d
evelop a theoretical 

account of the d
ynam

ics in socio
-technical system

s and focuses on d
evel-

oping m
ethod

s for m
od

eling them
. Furtherm

ore, it tries to m
ove aw

ay 
from

 a lim
ited p

ersp
ective on hum

an error and technical m
alfunctions. 

A
ccording to RE, socio

-technical system
s need to “recog

nize, ad
apt to, 

and ab
sorb variations, chang

es and disturb
ances, disruptions, and sur-

p
rises—

esp
ecially disruptions that fall outsid

e of the set of disturb
ances 

the system
 is d

esig
ned to handle” (H

ollnag
el et al. 2006, 3).

RE has d
evelop

ed a critiq
ue on Reason’s Sw

iss C
heese M

od
el. 

A
lthoug

h Reason’s system
 p

ersp
ective also aim

s at looking further than 
im

m
ediate failures, RE claim

s that op
erators are still im

p
licitly b

lam
ed 

in his ap
p

roach (W
ood

s et al. 2010). This has to d
o w

ith the w
ay Reason 

p
erceives org

anizations.
Thinking in term

s of b
arriers sug

g
ests that an org

anization need
s 

to b
e p

rotected from
 failing hum

an b
eing

s (H
ollnag

el et al. 2006, 4). 
A

ccording to RE, this und
erestim

ates the true com
p

lexity of everyd
ay 

w
ork in org

anizations. O
p

erators are freq
uently—

and necessarily—
con-

fronted w
ith a g

ap b
etw

een p
roced

ures and a com
p

lex, uncertain reality 
(D

ekker 2005, 133). O
p

erators need to find w
ays to ensure reliability in 

spite of it (D
ekker 2005, 141), w

hich is the essence of “norm
al w

ork.” For 
m

aintaining reliability, it can b
e essential that op

erators d
o not follow

 
rules to the letter. Reason’s p

ersp
ective sug

g
ests that either such op

era-
tors com

m
it “rule violations” or b

arriers are im
p

erfect.
N

either is true for RE: The g
ap necessarily exists in a com

p
lex w

orld, 
and sp

ecifically op
erators need to d

eal w
ith it. This p

uts the g
enerally 

accepted insig
ht that 70 to 80 p

ercent of accid
ents are caused by hum

an 
error in a different p

ersp
ective. Instead, 70 to 80 p

ercent of the acci-
d

ents m
ig

ht b
e caused by leaky org

anizational system
s that op

erators 
kept afloat until the b

reaking p
oint.

A
nother im

p
ortant them

e in RE is the m
od

eling
 of d

ynam
ics in socio

-
technical system

s. Functional Resonance A
nalysis M

ethod
 (FR

A
M

) rep
-

resents such an attem
p

t (H
ollnag

el 2012). A
ccid

ents are, in H
ollnag

el’s 
view

, “em
erg

ent” p
henom

ena. This m
eans that som

ething
 hap

p
ens that 

cannot b
e exp

lained
 using

 the p
rincip

les of d
ecom

p
osition and

 causality 
(2012, 25). This “intractab

ility” is consid
ered

 typ
ical for com

p
lex socio

-
technical system

s. It is this d
ynam

ic of em
erg

ence that H
ollnag

el aim
s to 

cap
ture w

ith his FR
A

M
 m

od
el. W

hat’s typ
ical of FR

A
M

 is a m
ove aw

ay 
from

 analyzing
 “structures” in favor of analyzing

 “functions.” A
 d

escrip
-

tion on the b
asis of functions is sup

p
osed

 to lead
 to a d

escrip
tion of 

w
hat a system

 “d
oes” instead

 of w
hat it “is” (2012, 7). A

 function refers 
to the activities that are req

uired
 to p

rod
uce outcom

es (H
ollnag

el 2012, 
40). Typ

ical of functions in socio
-technical system

s is their variab
ility. 

“Functional resonance” refers to a p
henom

enon in w
hich variab

ility of 
d

ifferent functions m
utually influence or reinforce one another. If func-

tions “resonate,” they have b
ecom

e intertw
ined

 (p
ossib

ly in an unp
re-

d
ictab

le w
ay), and

 they can tum
b

le each other over like d
om

ino stones. 
This exp

lains for H
ollnag

el the w
ay in w

hich com
p

lex socio
-technical sys-

tem
s can d

isp
lay b

ehavior that is not “d
esig

ned” and
 how

 accid
ents can 

em
erg

e.
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Q
uite 

clearly, 
FR

A
M

 
resem

b
les 

N
A

T: 
U

np
redictab

le 
interactions 

b
etw

een system
 elem

ents (com
p

lex interactions) can lead to accid
ents if 

they influence each other (tig
ht coup

ling
). N

evertheless, FR
A

M
 has som

e 
distinctive features, w

hich m
akes it different from

 N
A

T or STS-D
. It seem

s 
that FR

A
M

 is b
ased on an “either/or” id

ea reg
arding the d

escription of 
system

s: Either you stud
y “structures” interp

reted as fixed asp
ects of sys-

tem
s, or you stud

y system
 d

ynam
ics. This differs fund

am
entally from

 the 
STS-D

 p
ersp

ective: Ind
eed the d

ynam
ic asp

ects of system
 b

ehavior are 
crucial for und

erstanding org
anizations (and accid

ents), b
ut the org

aniza-
tional structure influences “d

ynam
ic b

ehavior.” O
ne of the g

oals of STS-D
 

is to d
esig

n org
anizations in a w

ay that they are less vulnerab
le to “inter-

ference” or in a w
ay that they can “attenuate” com

p
lexity (A

chterb
erg

h 
and Vriens 2010). Therefore, M

oorkam
p et al. (2014) conclud

e that “D
ue to 

this inconsistent ap
p

lication of system
s-theoretical concepts and assum

p
-

tions, resilience engineering theory is unab
le to ad

d
ress the relationship 

b
etw

een org
anizational d

esig
n strateg

y and safety.” If H
ollnag

el ad
vises 

researchers to turn their b
acks on org

anizational structures, he m
isses a 

crucial influence on the very b
ehavior that he aim

s to und
erstand.

M
A

C
R

O
ER

G
O

N
O

M
IC

S
M

acroerg
onom

ics is a sub
sdiscip

line of erg
onom

ics w
ith a focus on how

 
org

anizational characteristics influence w
ork-system

s (C
arayon and Sm

ith 
2000, 649–50). M

acroerg
onom

ics is different from
 the ap

p
roaches that 

have b
een discussed ab

ove. First, m
acroerg

onom
ics is ind

ep
end

ent from
 

the ap
p

roaches discussed ab
ove. Second, m

acroerg
onom

ics is not exclu-
sively focused on safety b

ut also on occup
ational health. Third, in contrast 

to the ap
p

roaches discussed ab
ove, m

acroerg
onom

ics exp
licitly refers to 

the socio
-technical tradition. In fact, socio

-technical insig
hts constitute its 

contrib
ution to the field of erg

onom
ics. The discussion here is sp

ecifically 
focused on reconstructing this socio

-technical core, sp
ecifically b

roug
ht 

forw
ard by H

end
rick (2007).

W
ithin erg

onom
ics, H

end
rick (2007, 45–46) id

entifies a d
evelop

m
ent 

from
 m

icroerg
onom

ics via cog
nitive erg

onom
ics to m

acroerg
onom

ics. 

M
icroerg

nom
ics focuses on the d

esig
n of hum

an-m
achine interfaces and 

p
hysical environm

ental factors affecting p
erform

ance. It d
raw

s its insig
hts 

from
 the traditional topics of engineering p

sycholog
y (p

erception, learn-
ing, resp

onse tim
e, etc.). C

og
nitive erg

onom
ics cam

e into focus after 
the d

evelop
m

ent of inform
ation technolog

y indicated different kind
s of 

hum
an-system

 interface p
rob

lem
s. The em

p
hasis of cog

nitive erg
onom

ics 
is “on how

 hum
ans think and p

rocess inform
ation and how

 to d
esig

n soft-
w

are to dialog
ue w

ith hum
ans in the sam

e m
anner” (H

end
rick 2007, 46). 

M
acroerg

onom
ics is a d

evelop
m

ent that started at the end of the 1970s 
(H

end
rick 2007, 46): “Erg

onom
ists b

eg
an to realize that they could effec-

tively d
esig

n hum
an-m

achine, hum
an-environm

ent, and hum
an-softw

are 
interfaces and still have a p

oorly d
esig

ned w
ork system

.” A
ttention for 

w
id

er influences from
 the org

anizational system
 as a w

hole seem
ed w

ar-
ranted. The sub

seq
uent d

evelop
m

ent of m
acroerg

onom
ics is “soundly 

g
round

ed in b
oth em

pirically d
evelop

ed and valid
ated socio

-technical 
system

s theory and g
eneral system

s theory” (H
end

rick 2007, 49).
Theoretically, the socio

-technical them
e of “joint optim

ization” is 
b

roug
ht forw

ard. H
end

rick (2007, 52) sig
nals three d

ysfunctional d
esig

n 
p

ractices for w
ork system

s:

1. 
Technolog

y-centered d
esig

n—
Incorp

orating a technolog
y in a 

piece of hard
w

are b
efore hum

an factors/erg
onom

ic asp
ects are 

consid
ered

2. 
A

 “leftover” ap
p

roach to function and task allocation. If a tech-
nolog

y is d
esig

ned w
ithout reg

ard to the w
ork system

 in w
hich it 

w
ill op

erate, to the characteristics of the w
orkforce w

ho need to 
op

erate it, and to the environm
ental factors im

p
acting it, a b

adly 
d

esig
ned w

ork-system
 results, w

hich d
oes not m

ake effective use 
of its w

orkforce.
3. 

Failure to consid
er the system

’s socio
-technical characteristics.

W
ith this, H

end
rick refers to the p

rob
lem

 that four relevant elem
ents 

of socio
-technical system

s are im
p

acting each other: the technological 
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sub
system

, p
ersonnel sub

system
, external environm

ent, and org
aniza-

tional d
esig

n of the w
ork system

. If only the technological sub
system

 is 
taken into account in the d

esig
n of a w

ork system
, sub

optim
alization is 

often the result.
D

esig
ning

 w
o

rk system
s b

eg
ins—

to
p

-d
ow

n—
b

y taking
 key o

rg
ani-

zatio
n d

esig
n d

im
ensio

ns into acco
unt (H

end
rick 2007, 54). G

enerally, 
H

end
rick em

p
hasizes how

 g
reater d

ifferentiatio
n in the o

rg
anizatio

nal 
structure creates a g

reater need
 fo

r integ
ratio

n m
echanism

s, creat-
ing

 g
reater co

m
p

lexity of the o
rg

anizatio
n structure. This lim

its d
is-

cretio
n at the level of ind

ivid
ual o

p
erato

rs and
 has to b

e w
eig

hed 
ag

ainst the p
otential ad

vantag
es of sp

ecializatio
n (H

end
rick 2007, 55). 

Furtherm
o

re, H
end

rick p
oints to fo

rm
alizatio

n as a relevant d
im

en-
sio

n of o
rg

anizatio
n d

esig
n. H

end
rick (2007 p

. 56) em
p

hasizes that 
erg

o
no

m
ists can influence the d

eg
ree of fo

rm
alizatio

n b
y d

esig
n-

ing
 jo

b
s, m

achines, and
 softw

are in a w
ay—

fo
r cases of low

 fo
rm

al-
izatio

n—
that 

w
o

rk 
system

s 
allow

 
fo

r 
co

nsid
erab

ly 
g

reater 
use 

of 
hum

an reso
urces, w

hich in turn m
akes jo

b
s intrinsically m

o
re m

otivat-
ing

. Finally, H
end

rick (2007) em
p

hasizes centralizatio
n as a relevant 

d
esig

n d
im

ensio
n, w

hich affects the influence em
p

loyees o
r low

er-
level sup

erviso
rs have o

n d
ecisio

ns affecting
 their jo

b
s. G

iven these 
essentials, H

end
rick (2007) d

iscusses a few
 m

etho
d

s to analyze w
o

rk-
system

s—
fo

r exam
p

le, M
acro

erg
o

no
m

ic A
nalysis of Structure (M

A
S), 

M
acro

erg
o

no
m

ic 
A

nalysis 
and

 
D

esig
n 

(M
E

A
), 

antro
p

otechno
lo

g
y, 

O
rg

anizatio
nal Req

uirem
ents D

efinitio
n fo

r Info
rm

atio
n Techno

lo
g

y 
(O

R
D

IT
), and

 p
articip

ato
ry erg

o
no

m
ics.

Q
uite clearly, fam

iliar socio
-technical them

es return in m
acroerg

onom
-

ics. A
t its core lie id

eas that are directly related to the earliest socio
-tech-

nical insig
hts, p

articularly “joint optim
ization” and “hum

anization.” Later 
d

evelop
m

ents in STS-D
, p

articularly the w
orked

-out structural d
esig

n 
theory, d

o not seem
 to b

e a p
art of m

acroerg
onom

ics. M
acroerg

onom
ics 

show
s that socio

-technical id
eas can b

e of value, even in the inner reaches 
of w

hat is reg
ard

ed as a technologically focused discip
line.

CO
N

C
LU

SIO
N

Every org
anization can b

e reg
ard

ed as a socio
-technical system

, b
ut not 

every org
anization is studied using insig

hts from
 the socio

-technical tra-
dition (Pasm

ore 1988). The evolving p
ersp

ectives on hum
an factors and 

safety that have b
een discussed ind

eed view
 org

anizations as socio
-tech-

nical system
s that disp

lay d
ynam

ics that exp
lain the com

p
licated w

ays in 
w

hich accid
ents m

aterialize. H
ow

ever, w
ith the exception of m

acroerg
o

-
nom

ics, none of the ap
p

roaches uses insig
hts from

 the socio
-technical 

tradition. A
t b

est, the insig
hts are loosely related to the socio

-technical tra-
dition (N

A
T and H

RT
). Furtherm

ore, the different p
ersp

ectives discussed 
here conceptualize the d

ynam
ic that is typical of socio

-technical system
s 

in q
uite different w

ays, som
etim

es using different system
s of theoretical 

und
erpinning

s. For exam
p

le, at the core of H
RT lies a different conceptu-

alization of system
s com

p
ared to N

A
T. Instead of focusing on interactions 

and coup
ling

s—
or “netw

ork characteristics” of system
s—

H
RT theorists 

tend to focus on “interactions” and sense-m
aking p

rocesses. RE uses 
insig

hts from
 com

p
lexity science to exp

lain the d
ynam

ics of em
erg

ence.
This is w

hy discussions ab
out the different ap

p
roaches are som

etim
es 

m
ore com

p
licated than the d

ynam
ic they w

ant to capture. A
s said, the 

land
scap

e of evolving socio
-technical p

ersp
ectives on hum

an factors and 
safety is scattered and com

p
lex. Perhap

s the different p
ersp

ectives each 
capture a relevant asp

ect of the d
ynam

ics in socio
-technical system

s. In 
som

e system
s, different p

rosaic errors can lead to a cascad
e, causing 

“system
 accid

ents.” Furtherm
ore, interactions b

etw
een op

erators are a 
crucial resource in d

ealing w
ith “the unexp

ected,” and the essence of 
“norm

al w
ork” of op

erators m
ig

ht ind
eed b

e b
rid

ging the g
ap b

etw
een 

org
anizational p

roced
ures and unexp

ected d
ynam

ics. H
ow

ever, com
-

bined, the different ap
p

roaches d
o not constitute a coherent p

ersp
ec-

tive. They differ too m
uch in their theoretical und

erpinning
s.

The fact that insig
hts on org

anizational d
ynam

ics are unrelated to 
the socio

-technical trad
ition is of course not a reason to d

isq
ualify them

. 
H

ow
ever, a w

orked
-out STS-D

 p
ersp

ective on hum
an factors and safety 
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m
ig

ht help overcom
e the com

p
licated scattering of insig

hts on the top
ic. 

It is not the g
oal here to w

ork out such a p
ersp

ective, b
ut the integ

ral p
er-

sp
ective on org

anizations that STS-D
 has d

evelop
ed offers p

ossib
ilities. 

Such a p
ersp

ective can b
e d

evelop
ed from

 a from
 a fully form

ed system
s-

theoretical und
erp

inning. Furtherm
ore, a cohesive theoretical p

ersp
ec-

tive can account for the everyd
ay p

rob
lem

s of op
erators w

ith routine 
and nonroutine d

isturb
ances, as w

ell as the influences of org
anizational 

structures on the occurrence of such d
isturb

ances in the first p
lace. A

n 
STS-D

 p
ersp

ective w
ould not p

red
om

inantly em
p

hasize the im
p

ortance 
of structure or the im

p
ortance of interactions b

ut w
ould em

p
hasize how

 
org

anization structure influences “interacting op
erators.” Safety in such 

a p
ersp

ective is som
ething that is continuously created by op

erators w
ho 

fig
ht the forces of entropy (M

oorkam
p et al. 2014). A

fter all, em
erg

ence 
refers to a situation in w

hich “ord
er d

evelop
s out of chaos,” w

hile an 
accid

ent refers to a situation in w
hich an org

anized coherence is lost. A
t 

p
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M
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h
a
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a
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n
d P

a
M

e
la e

y

IN
T

R
O

D
U

C
T
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N

H
ig

h reliability is req
uired in org

anizations in w
hich hig

h risk and hig
h 

effectiveness need to coexist. H
istorically, reliability has often b

een 
accom

p
anied by w

ork p
ractices centered on d

eveloping and follow
ing 

p
roced

ures, w
ith the aim

 of stand
ardizing w

ork ap
p

roaches. A
lso, there 

has b
een a w

ork-d
esig

n trend in N
orth A

m
erican utility org

anizations to 
create and use d

etailed task lists as a b
asis for w

ork d
esig

n. The typ
es of 

tasks includ
e, for exam

p
le:

• 
D

irect transm
ission sw

itching
• 

C
oordinate em

erg
ency disp

atch of g
eneration

A
ccording to a b

road consensus in acad
em

ic literature, this task-
b

ased ap
p

roach d
oes not g

o far enoug
h tow

ard ensuring safe op
eration 

and system
 reliability. Instead, the nature of the w

ork is nonroutine, char-
acterized m

ostly by m
aking d

ecisions—
not m

erely by carrying out tasks 
that ad

here to sp
ecifications w

ithin p
roced

ures. A
p

p
roaches that focus 

m
erely on technical skills m

iss out on crucial d
ynam

ics that challeng
e reli-

ability. W
e p

osit an em
erging ap

p
roach for w

ork d
esig

n in this utility-
sector socio

-technical-system
s context that is inform

ed by the p
rincip

les 
of resilience engineering.

Resilience is the ability of system
s to survive and return to norm

al 
op

eration d
espite challeng

es. Resilience engineering (H
ollnag

el, W
ood

s, 
and Leveson 2006) com

es p
rim

arily from
 the field of com

p
lexity stud

y 
(C

sete and D
oyle 2002). W

ork ap
p

roaches b
ased on resilience engineer-

ing g
o ab

out creating and m
aintaining system

s—
and sup

p
orting the 

p
eop

le d
oing the w

ork—
to cop

e and ad
apt to com

p
lex, changing envi-

ronm
ents. The authors use the follow

ing g
uiding p

rincip
les for resilience 

engineering w
ork ap

p
roaches:

• 
Job

-p
erform

ance conditions, such as the tasks id
entified by 

utilities, are alw
ays und

ersp
ecified b

ecause of system
 com

p
lex-

ity. W
orkers are continuously ad

apting and ad
justing to cur-

rent d
em

and
s and resources. These ad

justm
ents w

ill alw
ays b

e 
ap

p
roxim

ate.
• 

Som
e und

esired events result from
 b

reakag
e or m

alfunction of 
system

 com
p

onents. O
ther b

ad outcom
es stem

 from
 unexp

ected 
com

binations of p
erform

ance variability. The authors und
erstand 

p
erform

ance variability as the w
ays in w

hich individ
ual and team

 
p

erform
ance is ad

justed in real tim
e to m

atch current d
em

and
s 

and resources w
ith the aim

 of ensuring that thing
s g

o rig
ht—

id
e-

ally system
 reliability.

• 
Safety-focused w

ork p
ractices cannot b

e b
ased exclusively on 

hind
sig

ht, calculation of failure p
rob

abilities, or counting and 
d

efending ag
ainst individ

ual errors.
• 

System
 reliability m

ust b
e achieved by im

p
rovem

ents, not just 
constraints.

Resilience engineering has its roots firm
ly planted in socio

-techni-
cal system

s (STS) d
esig

n, w
hich can b

e traced to the 1949 field studies 
of B

ritish coal m
iners, cond

ucted by the Tavistock Institute of H
um

an 
Relations. B

ased on the field studies, the Tavistock social scientists p
ro

-
p

osed that no long
er w

ould sep
arate ap

p
roaches to the social and techni-

cal dim
ensions of an organization b

e a viable solution. Later, in 1983, C
alvin 
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Pava d
escrib

ed a socio
-technical fram

ew
ork for the d

ynam
ics involved in 

nonroutine w
ork. C

onsistent w
ith the literature on hig

h-reliability orga-
nizations (e.g., W

eick and Sutcliffe 1997), Pava em
p

hasized the need for 
organizational learning. In 1993, Taylor and Fenten extend

ed the w
ork 

from
 the Tavistock studies w

ith an exam
ination of socio

-technical system
s 

in N
orth A

m
erican com

p
anies. The outcom

e w
as a set of p

rinciples that 
ap

ply to b
oth routine and nonroutine w

ork, involving four pillars:

1. 
H

olistic system
 thinking

2. 
The p

ow
er of inform

ation
3. 

Prod
uct or throug

hp
ut focus

4. 
O

rg
anizational p

urp
ose

In this chapter w
e aim

 to d
evelop an und

erstanding of the crucial 
d

ynam
ics surrounding reliability for D

om
inion V

irginia Pow
er by using 

concepts from
 resilience engineering and socio

-technical system
s d

esig
n. 

Sub
seq

uently, w
e d

escrib
e a p

rocess m
od

el that integ
rates core asp

ects 
of know

led
g

e m
anag

em
ent throug

h training in the utility setting. In the 
final p

arag
rap

h, w
e exp

lain how
 this m

od
el is b

eing used w
ithin D

om
inion 

to d
evelop training.
In this utility case stud

y, the m
ethod

ological fram
ew

ork p
resented is 

a w
ay of b

uilding exp
ertise and creating hig

h-reliability w
ork ap

p
roaches.

T
H

E G
R

ID
The electric p

ow
er system

 is the infrastructure that sup
p

lies, transm
its, 

and d
elivers electricity to w

here it is used. It is a system
 of system

s that 
includ

es p
hysical netw

orks like p
ow

er p
lants, electric transm

ission and 
distrib

ution netw
orks, inform

ation and control system
s, and netw

orks of 
reg

ulated relationship
s. This system

 of system
s is “the g

rid.” The g
rid is 

a challenging w
ork environm

ent revolving around com
p

lex issues, includ
-

ing integ
rated m

anag
em

ent of load and g
eneration and real and reactive 

p
ow

er flow
s. Technical issues and the increasing p

ace of chang
e p

ose 
challeng

es for leg
acy g

rid p
lanning and op

erational p
ractices. O

ne of 

the d
rivers of chang

e in the U
S g

rid is the rapid and increasing d
ep

loy-
m

ent of renew
ab

le electricity. The Energ
y Policy A

cts of 1992 and 2005, 
and the resulting diverse ind

ustry resp
onse in turn, sig

nificantly increased 
the com

p
lexity of utility p

lanning and op
erations. Pending increasing 

em
p

loyee retirem
ents p

ose an ong
oing concern that m

any org
anizations 

are currently facing.
The op

erations w
ork in this case stud

y is that electricity p
rod

uction 
and d

em
and m

ust b
e d

ynam
ically b

alanced at all tim
es. This is a real chal-

leng
e for op

eration of the p
ow

er system
s b

ecause of the variability and 
uncertainty of load (ratcheted up w

ith the ad
vent of interm

ittent renew
-

ab
les), as w

ell as eq
uip

m
ent failures that can affect the g

eneration and 
d

elivery of electricity. There are sig
nificant conseq

uences for failure to 
m

aintain this d
ynam

ic b
alance—

not the least of w
hich is p

utting custom
-

ers in the d
ark.

The N
orth A

m
erican Electric Reliability C

orp
oration (N

ERC
) d

efines 
electric system

 reliability as “the ability to m
eet the electricity need

s of 
end

-use custom
ers, even w

hen unexp
ected eq

uip
m

ent failures or other 
factors red

uce the am
ount of availab

le electricity. M
aintaining reliability 

involves ensuring that ad
eq

uate resources are availab
le to p

rovid
e cus-

tom
ers w

ith a continuous sup
p

ly of electricity, as w
ell as having the ability 

to w
ithstand sud

d
en, unexp

ected disturb
ances to the electric system

” 
(N

ERC
, n.d.).

M
aintaining reliability is a com

p
lex enterp

rise that req
uires trained 

and skilled op
erators, sop

histicated com
p

uters and com
m

unications, and 
careful p

lanning and d
esig

n. A
 key com

p
onent to reliab

le p
ow

er-system
 

op
eration is continuous m

onitoring and controlling of the system
 in real 

tim
e. Failures in those areas m

ay cause w
id

esp
read, uncontrolled, cas-

cading outag
es.

In retrosp
ective analysis follow

ing events such as the 2003 b
lackout, 

the historical sharp
-end view

 of error d
escrib

ed by W
ood

s and his col-
leag

ues (2010) rem
ains p

revalent in utilities. That is, it has historically 
b

een easier to p
lace the b

lam
e on the last op

erator w
hose hand w

as 
on the controls than to find the real causes of errors and ad

just w
ork 
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ap
p

roaches and the training that sup
p

orts them
, accordingly. M

otivation, 
org

anizational learning, and w
ork ap

p
roaches have b

een p
rob

lem
atic 

issues as a result.
The em

p
hasis in this case stud

y m
oves aw

ay from
 the sharp end 

tow
ard the innovative future to recog

nize and integ
rate the b

lunt-end 
factors of p

erform
ance. C

reation of a training p
rog

ram
 that focuses on 

w
hy thing

s g
o rig

ht rather than w
hy thing

s g
o w

rong is an efficient and 
hum

ane w
ork ap

p
roach for a com

p
lex socio

-technical system
.

This is not an easy end
eavor. H

ig
h reliability is an im

p
ortant b

ut elu-
sive g

oal involving a fund
am

entally d
ynam

ic set of p
rop

erties, activities, 
and resp

onses. There is no step
w

ise ap
p

roach to transform
 an org

aniza-
tion’s w

ork into a hig
h-reliability org

anization. Reliability and safety are 
difficult to ob

serve and achieve p
artially b

ecause it is easier to recog
nize 

w
hen it is not hap

p
ening (catastrop

hic error) rather than id
entifying w

hat 
is hap

p
ening (tim

ely hum
an ad

justm
ents and ad

aptive d
ecision-m

aking
).

So reliability and safety b
ecom

e d
ynam

ic nonevents (Reason 1997):

• 
D

ynam
ic in that reliability and safety result from

 m
anaging con-

tinuous chang
e and,

• 
N

onevents in the recog
nition of safety and reliability via the 

ab
sence of other thing

s like errors and accid
ents.

H
ig

h reliability and resilience engineering are com
p

atib
le b

ut not 
id

entical ap
p

roaches. The conceptual overlap is found in an org
aniza-

tion’s cap
ability to d

evelop or “engineer” a culture that is m
ore reliab

le 
and b

etter ab
le to b

ounce b
ack from

 errors. H
ig

h reliability is not a state 
that an org

anization can ever fully achieve b
ut only continue to aspire to. 

Reliability is characterized by a d
ynam

ic set of p
rop

erties, activities, and 
resp

onses. The p
rincip

les of hig
h-reliability org

anizing includ
e p

rocesses 
and p

ractices that facilitate an org
anization’s focus on em

erg
ent p

rob
-

lem
s and d

ep
loying the rig

ht com
bination of resources to ad

d
ress them

. 
This includ

es noticing and resp
onding to sm

all issues and vulnerabilities 
b

efore they escalate into a b
ad event. Sm

aller issues are easier to d
eal 

w
ith b

ut m
ore difficult to sp

ot. Resilience engineering d
oes not have an 

ag
reed

-on d
efinition in the literature. Rather, it is m

ore of a conceptual 
fram

ew
ork. The authors und

erstand the cog
ent arg

um
ent of resilience 

engineering as d
esig

ning system
s, p

rocesses, and w
ork that optim

ize 
safety (rather than the traditional view

 focused on id
entifying the factors 

that und
erm

ine existing safety).
This D

om
inion case stud

y hones in on the intersection of the p
er-

sp
ectives as they relate to training for resilience, b

uilding rich and com
-

p
lex m

ental m
od

els, ad
aptive d

ecision-m
aking, and a w

id
e-area view

 of 
the w

ork. The next section d
escrib

es how
 this is accom

p
lished throug

h 
leveraging the cog

nitive asp
ects of increasing intuition w

hile b
uilding 

exp
ertise throug

h training.

N
AT

U
R

A
LIST

IC
 D

EC
ISIO

N
-M

A
K

IN
G

 IS H
O

W
 T

H
E W

O
R

K
 IS D

O
N

E
N

aturalistic decision-m
aking (N

D
M

) based on the w
ork of G

ary K
lein (1989) 

describ
es how

 p
eople actually m

ake decisions in real-w
orld settings. 

People in general and exp
erts in particular do not m

ake decisions accord
-

ing to prescriptive ap
proaches. Instead, exp

erts lean on their intuition. This 
is particularly true in difficult circum

stances such as those involving lim
ited 

tim
e, uncertainty, high stakes, vague goals, and unstable conditions. These 

are the conditions that occur in com
plex socio-technical system

s, involving 
m

ostly nonroutine w
ork, w

ithin real-tim
e op

erations-utility w
ork environ-

m
ents. E

xp
ertise is trainable using sp

ecific principles of delib
erate prac-

tice to achieve accurate intuition. The b
est-quality decision ap

proaches 
and w

ork environm
ents encourage the blending of intuition and analysis 

in w
ork environm

ents—
intuition for the nonroutine and analysis for the 

routine.
Instead of p

rescribing a single seq
uence of step

s for d
ecisions, 

D
om

inion consid
ers how

 electric-utility p
rofessionals actually m

ake d
eci-

sions and solve p
rob

lem
s. Then cog

nitively b
ased skills that sup

p
ort 

natural w
ays of d

eciding are id
entified. The training to b

uild the skills 
is fund

am
ental to the successful w

ork ap
p

roaches need
ed for the b

est-
q

uality d
ecision-m

aking.
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For g
rid op

erations, d
ecision theory p

rovid
es little help. There is no 

em
pirical evid

ence that the use of classical d
ecision theory im

p
roves p

er-
form

ance (Lip
shitz and Strauss 1997). The naturalistic research studies 

show
 that id

eal d
ecisions are unrealistic in com

p
lex and tim

e-p
ressured 

situations characteristic of hig
h-reliability org

anizations. D
ecision m

akers 
m

ust recog
nize and ad

apt to the evolving nature of the situation, evoking 
the essence of resilience. A

ccording to G
ary K

lein:

The culp
rit is an id

eal of analytical d
ecision-m

aking that asserts 
that w

e m
ust alw

ays g
enerate options system

atically, id
entify cri-

teria for evaluating these options, assig
n w

eig
hts to the evalua-

tion criteria, rate each option on each criterion and tab
ulate the 

scores to find the b
est option. W

e call this a m
od

el of concur-
rent option com

p
arison, the id

ea b
eing that the d

ecision m
aker 

d
elib

erates ab
out several options concurrently…

These strategies 
sound g

ood, b
ut in p

ractice they are often disap
p

ointing. They 
d

o not w
ork und

er tim
e p

ressure b
ecause they take too long. 

Even w
hen there is enoug

h tim
e, they req

uire m
uch w

ork and 
lack flexibility for handling rapidly changing field conditions (K

lein 
1989, 56).

A
 solution for b

uilding the flexibility (and resilience) that K
lein d

escrib
es 

can b
e found in recog

nizing the w
ork as d

ecision-m
aking rather than 

m
erely task com

p
letion and then creating a d

evelop
m

ent and training 
p

ath that b
uild

s exp
ertise. U

sing this ap
p

roach as a found
ation for a train-

ing p
rog

ression, D
om

inion is integ
rating the p

rincip
les of resilience engi-

neering and hig
h reliability at the individ

ual level, including m
etrics for 

the w
orkers and the w

ork. A
t b

oth the individ
ual and org

anizational level 
of analysis, the p

rog
ression of know

led
g

e is a critical success factor.

K
N

O
W

LED
G

E D
EV

ELO
P

M
EN

T
W

e arg
ue that know

led
g

e d
evelop

m
ent m

ust includ
e a strong found

ation 
of exp

licit and tacit know
led

g
e ap

p
lied to real-tim

e d
ecisions at the indi-

vid
ual level of w

ork analysis. O
ptim

al know
led

g
e d

evelop
m

ent as a p
ro

-
g

ression of exp
ertise m

ust b
e em

b
ed

d
ed w

ithin an org
anizational w

ork 
environm

ent, w
ith a focus on recog

nizing that errors w
ill occur. C

orrectly 
learning from

 ad
verse outcom

es w
ith a view

 that g
oes b

eyond the last 
action p

rior to an event creates a system
 that is b

etter ab
le to sup

p
ort 

ad
aptive w

ork p
ractices. O

ur p
rem

ise is that these alig
ned ap

p
roaches 

are m
utually b

eneficial and sup
p

ort a hig
h level of reliability for the w

ork-
ers and the w

ork outcom
es.

A
ccord

ing
 to C

alvin Pava (1983), know
led

g
e d

evelop
m

ent is the trans-
form

ation p
rocess of know

led
g

e w
ork, in w

hich org
anizational learning 

is accom
p

lished
 throug

h nonroutine tasks. In 1990, Purser extend
ed

 this 
d

efinition and
 further d

ivid
ed

 the know
led

g
e-d

evelop
m

ent p
rocess into 

know
led

g
e availab

ility, utilization, and
 concep

tualization. C
onsistent 

w
ith D

reyfus (1981), p
rog

ression w
ith a focus on d

evelop
m

ent of q
ual-

ity tacit know
led

g
e, and

 Ericsson and
 his colleag

ues’ (2006) d
elib

er-
ate p

ractice to achieve exp
ertise, N

anoka and
 Takeuchi (1995) d

efine 
know

led
g

e d
evelop

m
ent as the interaction b

etw
een tacit and

 exp
licit 

know
led

g
e.

D
ELIB

ER
AT

IO
N

D
elib

eration, accord
ing

 to Pava (1983), is an ong
oing

 exchang
e b

etw
een 

p
eop

le b
eg

inning
 w

hen an issue is id
entified

 and
 end

ing
 w

hen resolu-
tion is achieved

. D
elib

erations are the g
ist of know

led
g

e w
ork—

p
rovid

-
ing

 the context and
 sub

text of d
ecisions, includ

ing
 anything

 that enab
les 

a chang
e in know

led
g

e. D
elib

eration d
oes not p

lay a role in d
efining 

tasks and
 op

erations to b
e p

erform
ed; rather, it is the m

echanism
 for 

id
entifying

 issues. For instance, in op
erations w

ork, alarm
s can help

 or 
som

etim
es hind

er q
uality d

ecision-m
aking. D

elib
eration inform

ed
 by 

d
ecision-sup

p
ort research can effectively d

eterm
ine the op

tim
al alarm

 
setting

s.
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It is im
p

ortant to recog
nize that d

elib
erations in know

led
g

e w
ork 

hap
p

en—
w

hether they are p
lanned or not b

ecause nonroutine tasks 
cause uncertainty, w

hich in turn req
uires resolution. Prop

er w
ork d

esig
n 

including p
lanning and m

anag
em

ent of d
elib

erations throug
h training 

can red
uce variances that stand in the w

ay of know
led

g
e d

evelop
m

ent 
and org

anizational learning. There is not one ag
reed

-on w
ay to ap

p
roach 

this im
p

ortant resp
onsibility.

A
 challeng

e in p
lanning for know

led
g

e d
evelop

m
ent is that learn-

ing and know
led

g
e creation are conceptualized in different w

ays. Som
e 

authors, such as Tannenb
aum

 and Rastogi, d
efine know

led
g

e as fairly 
static, g

oing throug
h p

rocesses w
here know

led
g

e is g
ained in an incre-

m
ental w

ay in w
hich the first outcom

es m
ust b

e achieved b
efore one p

ro
-

g
resses to the next level. This linear ap

p
roach is neither ad

eq
uate for nor 

d
escriptive of how

 utility-system
-op

erations job know
led

g
e is g

ained.
The 

D
om

inion 
case-stud

y 
p

roject 
has 

an 
alternative 

focus 
on 

know
led

g
e m

od
els m

ore consistent w
ith N

onaka and Takeuchi’s (1995) 
Socialization, E

xternalization, C
om

bination, Internalization [SEC
I] d

ynam
ic, 

an iterative ap
p

roach alig
ned w

ith Pava’s concept of d
elib

eration. That 
is, in ad

dition to form
al training, novice op

erators eng
ag

e in socializa-
tion w

ith exp
ert op

erators, and know
led

g
e is shared. This has historically 

b
een know

n as “trib
al learning.” N

ovices are ab
le to com

bine concepts 
and internalize them

. The q
uestions of novices often p

ress exp
erts to 

exp
lain w

hy d
ecisions are m

ad
e in a p

articular w
ay. M

ental m
od

els for 
the rang

e of know
led

g
e levels continues to b

e b
uilt and streng

thened 
throug

h the d
elib

eration p
rocess and form

al training. The SEC
I m

od
el 

integ
rates exp

licit and tacit know
led

g
e, an elem

ent that p
rovid

es an 
im

p
ortant linkag

e to the p
rog

ression of exp
ertise and also sup

p
orting 

N
D

M
.

In the SEC
I m

od
el, these “eq

uations” ap
p

ly:
E

xp
licit =

 K
now

ing “w
hat” throug

h theory and know
led

g
e that is easy 

to d
escrib

e and lacks content.
Tacit =

 K
now

ing “how
” throug

h p
ractice and know

led
g

e that is intui-
tive and hard to articulate.

P
R

O
C

ESS M
O

D
EL

To enhance the p
ersp

ective m
aking that individ

uals b
ring to know

led
g

e 
d

evelop
m

ent, N
onaka and Takeuchi (1995) com

bined m
od

es of know
l-

ed
g

e creation w
ith enab

ling conditions to create a useful p
rocess m

od
el 

for D
om

inion.

SO
C

IA
LIZAT

IO
N

 P
R

O
C

ESS—
TA

C
IT

 K
N

O
W

LED
G

E EX
C

H
A

N
G

E
In the utility sector, it is effective w

hen w
orkers search for know

led
g

e 
w

hile d
efining the issue as it is unfolding w

hile they w
ork. H

istorically 
and successfully, utility op

erators have relied on task narrative forum
s, 

d
escrib

ed by B
oland and Tenkasi (1995) to help narrate exp

eriences 
and share w

ith others. A
lthoug

h the know
led

g
e fund

am
entals of system

 
op

erators are d
raw

n from
 training, the b

ulk of learning often com
es from

 
inform

al story sw
ap

ping am
ong op

erators ab
out their exp

eriences in p
ar-

ticular scenarios. E
xp

erts (either inform
ally or throug

h structured learning
) 

Fig
ure 14.1 The know

led
g

e-d
evelop

m
ent 

p
rocess (N

onaka and Takeuchi 1995)
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help individ
uals assem

b
le contextual m

aterials and b
uild links and rep

re-
sentations to assist novices and less exp

erienced op
erators think ab

out 
thinking. The g

oal for this D
om

inion case p
roject is to enhance the know

l-
ed

g
e-seeking b

ehaviors by p
roviding access to know

led
g

e sources con-
currently w

ith direction ab
out the issue or scenario to b

e resolved.

EX
T

ER
N

A
LIZAT

IO
N

 P
R

O
C

ESS—
TA

C
IT

 TO
 EX

P
LIC

IT
 K

N
O

W
LED

G
E 

EX
C

H
A

N
G

E
A

t D
om

inion, w
orkers are transferring know

led
g

e, giving voice to id
eas, 

sharing m
ental m

od
els, and creating concepts. C

om
m

on b
arriers to rec-

og
nize and overcom

e d
uring training includ

e lack of com
m

on fram
e of 

reference and lack of shared m
eaning. The g

oal is to enhance know
led

g
e 

throug
h id

entification of g
oals and diverg

ent values of p
articip

ants.

CO
M

B
IN

AT
IO

N
 P

R
O

C
ESS—

EX
P

LIC
IT

 K
N

O
W

LED
G

E EX
C

H
A

N
G

E
K

now
led

g
e is transferred once it has b

ecom
e exp

licit. E
xp

erts typically 
have a difficult tim

e m
aking their tacit know

led
g

e exp
licit. Part of the 

D
om

inion p
roject includ

es cond
ucting structured interview

s for exp
ert 

know
led

g
e capture. To sup

p
ort the know

led
g

e of exp
erts, D

om
inion 

seeks to assim
ilate and org

anize d
ocum

ents, like p
roced

ures, and coor-
dinate id

eas to b
e used throug

hout the know
led

g
e d

evelop
m

ent at all 
stag

es. The g
oal are to d

eterm
ine d

ecision p
rotocol, screen criteria for 

evaluating technical alternatives, and neg
otiate optim

al trad
e-offs.

IN
T

ER
N

A
LIZAT

IO
N

 P
R

O
C

ESS
A

t D
om

inion, trainees at novice stag
es w

ill internalize by ad
ding tacit 

know
led

g
e to their individ

ual know
led

g
e b

ases, and exp
erts help contrib

-
ute to the shared org

anizational know
led

g
e b

ase. Internalization lead
s to 

the next spiral up
w

ard tow
ard exp

ertise for all individ
uals involved, b

ack 
to the socialization p

hase, in w
hich w

orkers at different stag
es w

ill inte-
g

rate this new
ly estab

lished tacit know
led

g
e. The g

oals are to b
uild the 

know
led

g
e b

ase and codify learning exp
eriences, w

hich are integ
rated to 

future training, and in turn enhance the b
usiness unit and D

om
inion as a 

learning org
anization. M

ental m
od

els are honed, skills are im
p

roved, and 
know

led
g

e interd
ep

end
encies are up

d
ated.

CO
N

C
LU

SIO
N

D
om

inion V
irginia Pow

er is em
b

racing an evid
ence-b

ased ap
p

roach 
to training and w

ork in an ind
ustry historically d

riven by retrosp
ective 

analysis of events that are anom
alies. Som

e org
anizations create tasks 

and attem
pt to m

ake them
 synonym

ous w
ith p

roced
ures in an effort to 

increase safety and reliability throug
h p

reventing errors. B
ut D

om
inion 

recog
nizes that d

em
onstrating cap

ability to p
erform

 tasks is not enoug
h 

to ensure system
 reliability. D

ecision m
aking is the stuff of system

 op
era-

tions in com
p

lex system
s like the g

rid. A
lthoug

h the N
D

M
 m

ovem
ent is 

w
ell recog

nized, the electric-utility ind
ustry has not ap

p
roached full inte-

g
ration in training p

rog
ram

s.
The leg

acy of this ap
p

roach is a focus on the characteristics of hig
h-

reliability org
anizations, in w

hich the w
ork ap

p
roaches for g

rid op
erations 

are b
uilt around b

eing reliab
le and resilient rather than p

reventing errors. 
Tw

o p
articular p

oints are em
erging as useful for org

anizations to con-
sid

er: K
now

led
g

e cross-leveling and ad
aptive capacity.
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C
R

EAT
ED

 K
N

O
W

LED
G

E IS EX
PA

N
D

ED
 A

C
R

O
SS T

H
E O

R
G

A
N

IZAT
IO

N
O

rg
anizational learning is essential for hig

h-reliability w
ork ap

p
roaches. 

This is p
redicated on org

anizational know
led

g
e creation as a never- 

ending iterative p
rocess that up

g
rad

es itself continuously. N
ew

 concepts 
that have b

een vetted m
ove on to a new

 cycle of know
led

g
e creation at 

a different ontological level. This interactive, up
w

ard
-spiraling p

rocess 
takes p

lace individ
ually and org

anizationally w
hile alw

ays b
uilding a m

ore 
resilient and reliab

le culture.

A
D

A
P

T
IV

E C
A

PA
C

IT
Y

A
d

aptive cap
acity is a larg

e fram
ew

ork for w
orking. A

t the forefront, 
D

om
inion V

irginia Pow
er is a lead

ership exam
p

le of w
orkers in utility 

environm
ents d

eveloping ad
aptive cap

acity to d
eal w

ith new
 com

p
lex 

and d
ynam

ic circum
stances. D

om
inion V

irginia Pow
er is pioneering the 

m
ethod and fram

ew
ork for learning to thrive in less static and less p

re-
dictab

le environm
ents than p

reviously existed. Tod
ay’s w

orkp
lace b

ring
s 

d
ram

atic increases in interd
ep

end
ence and connectivity am

ong individ
u-

als, g
roup

s, and the system
s that control the g

rid, including the follow
ing:

• 
C

om
p

lexity
• 

A
m

big
uity

• 
N

ovelty
• 

D
iversity of opinions, p

eop
le, issues, technolog

y, and m
ore

• 
Vanishing shelf life of know

led
g

e

The challeng
e for hum

ane w
ork ap

p
roaches is to enab

le individ
uals 

and org
anizations to learn to b

etter m
eet ad

aptive challeng
es sp

ecifically 
and ad

aptive chang
es m

ore b
roadly.

System
-op

erations job
s are classic socio

-technical system
s, yet very 

few
 utility org

anizations ap
p

roach job and w
ork d

esig
n—

and the train-
ing that sup

p
orts it—

throug
h this lens. W

e p
urp

ort that there are differ-
ent reasons for different org

anizations. The reasons that have em
erg

ed 

throug
h g

round
ed

-theory-ap
p

roach interview
s includ

e these com
m

on 
them

es:

• 
Sp

an of authority—
Project control that w

ould p
ositively im

p
act 

w
ork ap

p
roaches is seld

om
 und

er the control of an individ
ual 

charg
ed w

ith the g
oal of the ap

p
rop

riate socio
-technical system

s 
d

ecision-m
aking.

• 
Lack 

of 
alig

nm
ent—

Increm
ental 

p
rojects 

for 
hum

ane 
w

ork 
ap

p
roaches are often p

rioritized by b
usiness units that d

o not 
share a com

m
on g

oal related to im
p

roving the sig
nificant asp

ects 
of the socio

-technical system
.

• 
W

hat you look for is w
hat you find

—
There is m

ore effort to look-
ing at w

ork ap
p

roaches at the system
 level, and it req

uires m
ore 

coordination and collab
oration.

W
e encourage m

ore conversation about w
ell researched, underused 

evidence-based approaches to w
ork design in utility-sector socio-technical 

system
s. D

om
inion Virginia Pow

er is leveraging a training-focused fram
ew

ork 
to enhance operations expertise. The fram

ew
ork w

ill use w
ork approaches 

that support resilience engineering w
ork practices w

ithin com
plex socio-

technical system
s.
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F
ifte

e
n

Enid M
um

ford: the ET
H

IC
S m

ethodology and 
its legacy

P
e

t
e

r B
e

d
n

a
r a

n
d C

h
r

is
t

in
e W

e
lC

h

IN
T

R
O

D
U

C
T

IO
N

T
here is evid

ence of a p
aradig

m
 shift in the field of inform

ation sys-
tem

s (IS) d
evelop

m
ent aw

ay from
 a focus on alig

nm
ent of IS and 

b
usiness g

oals tow
ard a recog

nition that value is created by p
eop

le, d
em

-
onstrating IS cap

ability. O
verby (2011) sug

g
ests that “B

usiness outcom
es 

from
 technolog

y investm
ents are all that really m

atter.” She g
oes on to 

q
uote D

ave A
ron, vice p

resid
ent and fellow

 in G
artner’s C

IO
 Research 

g
roup, w

ho states, ”The next step on the journey is to m
ove from

 alig
n-

m
ent to eng

ag
em

ent.” D
eveloping cap

ability to g
enerate and use infor-

m
ation w

ill have a num
b

er of dim
ensions (e.g., in the field now

 know
n 

as b
usiness intellig

ence, searching, g
athering and m

od
eling techniq

ues 
are recog

nized to b
e im

p
ortant and are rend

ered p
ossib

le by ap
p

lying 
ap

p
rop

riate sup
p

orting technologies. To focus on inform
ation and com

-
m

unication technologies, in isolation from
 their use by cap

ab
le p

rofes-
sionals is red

uced to an acad
em

ic exercise. B
usiness-p

rocess d
esig

n 
and cap

ability d
evelop

m
ent are at the heart of m

od
ern IS d

evelop
m

ent 
activity.

C
ap

ability is em
b

ed
d

ed in p
eop

le, and it follow
s that an effective IS 

w
ill b

e one d
esig

ned as a socio
-technical w

hole in w
hich availab

le tech-
nologies are consid

ered in the lig
ht of the d

esires of those w
ho w

ill use 
them

. Thus, this is a g
ood tim

e to reexam
ine the w

ork on socio
-technical 

system
s associated w

ith m
em

b
ers of the Tavistock Institute in the years 

follow
ing W

orld W
ar II. In p

articular, Enid M
um

ford
’s w

ork on the ETH
IC

S 
m

ethod
olog

y, honed over forty years of p
ractice in a variety of ind

us-
trial and org

anizational contexts, form
s a useful source of inspiration for 

tw
enty-first-century d

esig
ners. This m

ethod
olog

y is discussed in the next 
section of the chapter. For a m

ore d
etailed discussion of ETH

IC
S, inter-

ested read
ers are referred to D

esig
ning H

um
an System

s—
The ETH

IC
S 

M
ethod. 16 M

um
ford

’s w
ork alw

ays d
em

onstrated her d
esire to “look 

b
eyond” accepted p

ractice to the p
ursuit of further ad

aptation. It is 
this that enab

les contem
p

orary researchers to d
evelop the p

otential of 
the socio

-technical ap
p

roach. H
irschheim

 and K
lein (1994), for instance, 

p
resent a m

odification of ETH
IC

S for the p
urp

ose of incorp
orating id

e-
als of neohum

anism
. In M

um
ford

’s research discourse, the p
urp

ose of 
an inform

ation system
 can b

e p
erceived as tw

ofold: to sup
p

ort p
eop

le 
in inform

ing them
selves and

/or to sup
p

ort p
eop

le in helping others to 
inform

 them
selves. H

er ap
p

roach has som
etim

es b
een criticized as too 

elab
orate and tim

e-consum
ing to b

e p
ractical. W

e b
elieve, on the con-

trary, that it is reflective of the intensity of end
-user eng

ag
em

ent req
uired 

to effect successful d
esig

n—
the difficult, creative, (and therefore tim

e-
consum

ing
) learning p

rocesses lying at the heart of successful analysis 
and transform

ation of sociocultural org
anizational p

ractices.

SO
C

IO
-T

EC
H

N
IC

A
L D

ESIG
N

 A
N

D
 T

H
E ET

H
IC

S 
M

ET
H

O
D

O
LO

G
Y

Found
er m

em
b

ers of the Tavistock Institute, such as Eric Trist and Fred 
Em

ery, looked to harness social-science m
ethod

s for the b
enefit of soci-

ety. They ad
opted w

hat is now
 know

n as “action research,” b
elieving 

there could b
e “no theory w

ithout p
ractice, no p

ractice w
ithout theory” 

(M
um

ford 2006, 320). Socio
-technical d

esig
n w

as envisag
ed as a m

eans 
by w

hich hum
an intellig

ence and skill could b
e harnessed in conjunction 

16 D
esig

ning H
um

an System
s: The ETH

IC
S M

ethod
olog

y, availab
le online at http://

w
w

w
.enid.u-net.com

/ind
ex.htm

.
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w
ith new

ly em
erging technologies in the p

ostw
ar p

eriod to b
ring ab

out 
radical im

p
rovem

ents in w
ork and life. Tw

o key values und
erpinned their 

w
ork: a d

esire to im
p

rove job d
esig

n to create safer and m
ore enjoyab

le 
w

ork system
s and a w

ish to see g
reater d

em
ocracy in b

oth the w
orkp

lace 
and in w

id
er society. M

em
b

ers of the institute p
ut forw

ard a coherent 
set of socio

-technical p
rincip

les (C
herns 1976). They b

elieved that a w
ork 

system
 should b

e seen as a set of activities com
ing tog

ether to form
 an 

integ
rated w

hole, as op
p

osed to a collection of sep
arate tasks (i.e., an 

op
en system

 interacting w
ith an environm

ent that influences its b
ehav-

ior). Furtherm
ore, along

sid
e all of these p

rincip
les, an id

ea of p
articip

ative 
d

esig
n p

revailed (i.e., if w
ork w

as to b
e d

em
ocratic and enriching, so also 

should b
e the p

rocess by w
hich w

ork system
s w

ere d
esig

ned
). M

um
ford 

and W
eir (1979) reflect that “A

 w
ork system

 that is d
esig

ned to achieve 
objectives d

efined solely in technical term
s is likely to have unp

redictab
le 

hum
an conseq

uences. The reason for this is that technical d
ecisions taken 

at an early stag
e of the d

esig
n p

rocess w
ill im

p
ose constraints on the 

org
anization of the hum

an p
art of the system

” (1979, 9).
M

ere exam
ination of a social dim

ension in ad
dition to technical m

at-
ters d

oes not suffice. Particip
ative d

esig
n m

ethod
s w

ere therefore p
ut 

forw
ard by a num

b
er of authors, such as Stow

ell and W
est (1985) and 

Friis (1991), w
ho p

erceived it to have b
enefits b

oth for the self-actual-
ization need

s of p
eop

le and the efficiency need
s of org

anizations. 
H

ow
ever, “Particip

ation” is a term
 cap

ab
le of m

ore than one interp
reta-

tion, d
ep

ending on w
hose p

ersp
ective is consid

ered. Particip
ants enjoy 

varying d
eg

rees of eng
ag

em
ent w

ith the p
rocess—

from
 consultative 

or rep
resentative p

articip
ation throug

h to a full “consensus’ ap
p

roach” 
(M

um
ford and H

enshall 1979). O
ng

oing acq
uisition of relevant “know

l-
ed

g
e” is need

ed for inform
ed d

ecisions to em
erg

e. Thus, p
articip

ation 
involves learning and d

evelop
m

ent of effective relationship
s. Pow

er 
w

ithin p
articip

ating g
roup

s w
ill also b

e an issue. M
org

an (1997), d
raw

-
ing on Plato, rem

ind
s us that p

eop
le can b

ecom
e trap

p
ed w

ithin their 
ow

n constructed “realities.” This entrap
m

ent can p
revent individ

uals and 
g

roup
s from

 esp
ousing new

 know
led

g
e that conflicts w

ith estab
lished 

p
atterns (A

rg
yris 1990), inhibiting learning and hence p

rocesses for effec-
tive w

ork d
esig

n. Individ
uals need to b

e m
otivated and sup

p
orted to think 

and exp
ress them

selves and to overcom
e any inhibitions they feel ab

out 
exp

ressing their id
eas. C

onfrontation som
etim

es results if controversial 
opinions are exp

ressed or if p
eop

le feel that their id
eas could b

e thoug
ht 

eccentric or unw
orkab

le and are reluctant to exp
ress them

 (B
ed

nar and 
W

elch 2006). G
roup

s are m
ore than collections of individ

uals and have 
d

ynam
ic, em

erg
ent q

ualities of their ow
n. M

em
b

ers m
ay react in a hos-

tile w
ay to individ

uals p
erceived as nonconform

ing and even ostracize 
them

. Individ
ual b

ehavior w
ithin g

roup
s m

ay d
em

onstrate m
anip

ulative 
strategies d

esig
ned to b

ring ab
out outcom

es that b
est suit individ

ual 
p

references (see Robinson 2004 and H
oyt 1997). M

um
ford hig

hlig
hts an 

im
p

ortant role for facilitators in p
articip

ative d
esig

n b
ut em

p
hasizes that 

control should rest w
ith the p

articip
ants them

selves. This p
osition is sup

-
p

orted by N
issen (1984, 2002), Stow

ell and W
est (1985), and Friis (1991). 

The facilitator’s role is “to help the d
esig

n g
roup choose and im

p
lem

ent 
an ap

p
rop

riate p
rob

lem
-solving m

ethod
olog

y, to keep the m
em

b
ers 

interested and m
otivated tow

ard the d
esig

n task, to help them
 resolve 

any conflicts, and to m
ake sure that im

p
ortant d

esig
n factors are not for-

g
otten or overlooked. The facilitator m

ust in no circum
stances take d

eci-
sions for the d

esig
n g

roup or p
ersuad

e them
 that certain thing

s should 
b

e d
one or not d

one” (M
um

ford 2003, 41).
The m

aterial w
ithin the ETH

IC
S m

ethod
olog

y can b
e seen to have 

at least three m
ain audiences w

ithin b
usiness org

anizations. First, it 
ad

d
resses the eng

ag
ed actors and stakehold

ers w
ho are p

ursuing chang
e 

in their activities (p
articip

ating em
p

loyees). The second g
roup are those 

tasked w
ith m

anaging those eng
ag

ed actors; and third, there are facilita-
tors (som

etim
es term

ed “chang
e m

agicians”) w
ho sup

p
ort the em

p
loy-

ees and the m
anag

ers in achieving a d
esired chang

e.
B

ecause the need
s of these audiences differ, ETH

IC
S involves a com

-
bination of eng

ag
em

ents. The creation of d
ocum

entation sup
p

orts dia-
log

ue ab
out issues, w

hich otherw
ise are easily m

issed. In fact, the p
rocess 

of creating this d
ocum

entation is m
ore im

p
ortant than the d

ocum
ents 
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them
selves. D

uring discussions and p
rep

aration of the various typ
es of 

d
ocum

entation, p
eop

le learn ab
out their current situation and d

esired 
future situation. This dialog

ue form
s the found

ation for chang
e. M

uch of 
the w

ork and discussions involved in ETH
IC

S are inherently q
ualitative. 

B
ut q

uestionnaires and surveys also can b
e used as p

art of the m
ethod. 

The surveys are there to sup
p

ort creation of an overview
 of the situation 

from
 a m

ore q
uantitative ap

p
roach. The p

ow
er of num

b
ers should not b

e 
und

erestim
ated in these dialog

ues. The sum
m

aries of these surveys help 
p

eop
le to discuss their p

ositions w
ithin a g

roup of others. The resulting 
conclusions and sum

m
aries often act as an eye-op

ener b
oth for individ

ual 
em

p
loyees and their m

anag
ers. Thus, far from

 b
eing a b

urd
en on those 

eng
ag

ed in chang
e, the d

ocum
entation created w

ithin ETH
IC

S acts as a 
catalyst for discovery of issues, id

eas, and facts p
eop

le w
ere not p

revi-
ously aw

are of. O
nce uncovered, these asp

ects can b
e discussed and 

p
erhap

s ad
d

ressed. For a facilitator, it can b
e helpful to have surveys 

as a com
p

lem
ent to the q

ualitative m
aterials, in discussions w

ith b
oth 

individ
ual em

p
loyees and m

anag
em

ent. For the em
p

loyees, it p
rovid

es 
sup

p
orts for them

 to discover their individ
ual p

ositions in the lig
ht of 

others, and sim
ilarities and differences can b

e exp
lored by the facilitator 

tog
ether w

ith the individ
ual em

p
loyee, as w

ell as the g
roup.

Thus, the tools of ETH
IC

S sup
p

ort learning by the p
roject p

artici-
p

ants, in line w
ith ob

servation of others. There is then a q
uestion of how

 
to extend w

hat has b
een learned b

eyond the p
roject p

articip
ants to the 

w
hole org

anization—
in itself a very d

em
anding task. The d

esig
n chal-

leng
e: ETH

IC
S has three objectives related to the m

anag
em

ent of chang
e:

1. 
It seeks to legitim

ate a value p
osition in w

hich the future users of 
com

p
uter system

s at all org
anizational levels p

lay a m
ajor p

art in 
the d

esig
n of these system

s.
2. 

It enab
les g

roup
s concerned w

ith the d
esig

n of com
p

uter sys-
tem

s to set sp
ecific job

-satisfaction objectives in ad
dition to the 

usual technical and op
erational objectives.

3. 
It ensures that any new

 technical system
 is surround

ed by a com
-

p
atib

le, w
ell-functioning org

anizational system
.

ETH
IC

S has b
een d

escrib
ed w

ith different num
b

ers of step
s, d

ep
en-

d
ent on w

hich literature is b
eing used as a source (e.g., b

etw
een five and 

fifteen step
s). Fig

ure 1 show
s the fifteen step

s m
ost com

m
only found in 

d
escriptions of ETH

IC
S m

ad
e by Enid M

um
ford herself. The fifteen “step

s” 
b

elow
 are sup

p
orted w

ith m
ore than tw

enty m
ethod

s and tem
p

lates.
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Fifteen Step
s in the ETH

IC
S M

ethod
olog

y (M
um

ford, 1983–2006):

[1].  
C

hang
e analysis: W

hy chang
e?

[2].  
System

 b
ound

aries
[3].  

A
nalysis of existing and future system

[3a]. 
Logical analysis of system

: Inp
ut-outp

ut analysis
[3b]. 

C
om

p
lexity and vertical analysis

[4].  
Key objectives analysis

[5].  
Key task analysis

[6a]. 
Key inform

ation need
s analysis

[6b]. 
C

oordination of objectives, tasks, and inform
ation need

s
[7a]. 

D
iag

nosis of efficiency need
s

[7b]. 
Key variance analysis: M

atrix
[8a]. 

K
now

led
g

e and p
sychological contract

[8b]. 
Sup

p
ort/control and task contract

[9].  
Future analysis

[10a]. 
Sp

ecification of efficiency and social g
oals

[10b]. 
Resolution of efficiency and social g

oals
[11].  

O
rg

anizational p
ossibilities

[12]. 
Technical p

ossibilities
[13]. 

A
chieving objectives

[14]. 
Im

p
lem

entation diag
nosis

[15]. 
Evaluation and self-reflective elem

ent

It seem
s unlikely that Enid M

um
ford w

ould have sug
g

ested that she 
p

rop
osed a radically different epistem

olog
y. The q

uestion w
ould arise, 

“D
ifferent from

 w
hat?” Perhap

s different from
 the rationale in m

ethod
s 

that sug
g

est b
eneficial chang

e can b
e b

roug
ht ab

out on b
ehalf of p

artici-
p

ants by “p
roject team

s.” Perhap
s M

um
ford

’s w
ork should b

e view
ed as 

a critiq
ue of, and reflection over, “narrow

m
ind

ed
ness” and “linear think-

ing.” It also serves to hig
hlig

ht the trap
s that w

e create for ourselves w
hen 

w
e think “insid

e our b
ox” (A

rg
yris 1990). B

ut discussion of epistem
ol-

og
y p

rob
ab

ly req
uires us to eng

ag
e w

ith a num
b

er of different asp
ects 

of reflective p
articip

ation, eng
ag

em
ent, em

p
loyee em

p
ow

erm
ent, and 

learning. H
ere, one of the key issues is related to reflection over self and 

reflection over relationship of self to others, and vice versa. This of course 
necessitates recog

nition of a thinking self in relation to thinking selves of 
others, the interrelated

ness from
 an individ

ual hum
an reflective self—

and 
the m

any p
otential trap

s w
ithin. Perhap

s the “radicalness” of M
um

ford
’s 

epistem
olog

y lies in her refusal to sep
arate any hum

an epistem
olog

y 
from

 efforts to m
ake exp

licit ones axiolog
y, p

raxeolog
y, and ontolog

y “in 
context.”

H
aving set out the ETH

IC
S m

ethod
olog

y as a toolb
ox for org

ani-
zational chang

e, M
um

ford ad
d

resses b
oth the p

otential for ap
p

lication 
areas and theory for p

ractice in her w
ork titled Red

esig
ning H

um
an 

System
s (2003). She exp

lores key asp
ects of socio

-technical d
esig

n in 
p

ractice throug
h the follow

ing topics: the p
rob

lem
s of m

anaging chang
e, 

p
articip

ation in p
ractice, d

esig
ning for p

rob
lem

 p
revention, and d

esig
n-

ing for an uncertain future. She also gives an overview
 of exp

eriences 
of using her ap

p
roach in a variety of different org

anizational setting
s, 

using nine different cases, w
hich she divid

es in three categ
ories. Each of 

these org
anizational chang

e end
eavors rep

resents a different p
urp

ose 
for w

hich socio
-technical facilitation can p

rovid
e sup

p
ort, w

ith rich exam
-

p
les from

 real-w
orld p

ractice.
D

esig
ning for m

anual w
orkers:

a. 
A

nalyzing p
rob

lem
 situations: The d

ock w
orkers of Liverp

ool
b. 

W
ork d

esig
n: The coal ind

ustry
c. 

C
onsid

ering structure: D
ifferent org

anizational solutions in the 
autom

obile ind
ustry

D
esig

ning for office w
orkers:

a. 
N

ew
 p

rob
lem

s in b
anking

b. 
Involving em

p
loyees in d

esig
n: Rolls Royce

c. 
D

esig
ning an exp

ert system
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D
esig

ning for com
p

anies:

a. 
Senior m

anag
em

ent, d
ecision m

aking, and d
esig

n
b. 

C
om

p
anyw

id
e p

articip
ation in air p

rod
ucts

c. 
Q

uality and environm
ental issues at Shell International

The choice of a facilitator w
ith the rig

ht q
ualities is crucial to p

rog
ress 

of a p
roject. It can b

e seen tod
ay that p

rofessional analysts’ abilities to 
und

erstand the challeng
es facing the b

usiness itself are as crucial as their 
technical exp

ertise.

C
R

IT
IC

ISM
S O

F T
H

E ET
H

IC
S A

P
P

R
O

A
C

H
In the m

ore than fifty-year history of socio
-technical d

esig
n p

ractice, 
critics have of course sug

g
ested

 som
e p

rob
lem

s that need
ed

 to b
e 

ad
d

ressed
 (see B

axter and
 Som

m
erville 2011). Perhap

s the m
ost com

-
m

on is that term
inolog

y is inconsistent. H
ow

ever, this is d
ue to the 

d
em

and
s of reaching

 ag
reem

ent ab
out the social and

 technical factors 
that need

 to b
e consid

ered
 and

 analyzed
 in the chang

e p
rocess. The 

ap
p

roach d
oes exp

licitly sup
p

ort p
articip

atory user eng
ag

em
ent and 

em
p

loyee em
p

ow
erm

ent. It d
oes not p

rovid
e a sim

p
le recip

e for suc-
cessful chang

e! If the m
ethod

olog
y ap

p
ears ab

stract, it is d
ue to the 

challeng
e of d

efining
 a p

rob
lem

 sp
ace, includ

ing
 d

eterm
ining

 system
 

b
ound

aries. The ap
p

roach d
raw

s on the natural and
 p

rofessional lan-
g

uag
e alread

y used
 by the stakehold

ers, w
hich help

s them
 overcom

e 
p

otential p
rob

lem
s of ab

straction.
C

onflicting value system
s w

ithin any context of chang
e can b

e seen 
as p

rob
lem

atic, including difficulties w
ith com

m
unication and coordina-

tion. This is a p
otential challeng

e arising from
 m

ultidiscip
linarity of the 

team
 involved in a p

ractical, socio
-technical inq

uiry. It m
ay also occur as 

em
p

loyees and m
anag

ers ap
p

ly different values, social and m
anag

erial. 
The socio

-technical ap
p

roach offers m
ethod

s and tools for org
anized, 

system
ic dialog

ue and clarification of differences in values; and so sup
-

p
orts constructive collab

oration and p
rob

lem
 resolution.

Som
e critics have p

ointed to an ap
p

arent lack of effective m
etrics to 

assess the ap
p

lication results of socio
-technical p

ractices. The ap
p

roach 
d

oes includ
e m

ethod
s for p

articip
atory reflection and evaluation, to clar-

ify and d
escrib

e system
 exp

ectations in such a w
ay that they can b

e m
an-

ag
ed. This focus on creation of an axiolog

y for chang
e in context m

ay b
e 

reg
ard

ed as a streng
th. Sim

ilarly, those w
ho are in search of a p

anacea to 
rem

ove all com
p

lexity and uncertainty from
 chang

e p
rojects w

ill b
e dis-

ap
p

ointed that ETH
IC

S offers no clear solutions. This is d
ue to the chal-

leng
es of m

oving from
 b

ound
ary critiq

ue and p
rob

lem
s sp

ace analysis 
to sug

g
estion and d

esig
n of ap

p
rop

riate chang
e. The ap

p
roach includ

es 
sp

ecific tools and techniq
ues that help stakehold

ers to d
evelop resolu-

tions to p
rob

lem
s rather than p

rom
ising to d

o this for them
.

In the p
ast, socio

-technical concerns have b
een attrib

uted to only a 
m

arginal role in org
anizational chang

es and innovation in w
ays of w

orking. 
There has not b

een m
uch p

rag
m

atic use of stakehold
er analysis, either. 

M
ethod

s such as ETH
IC

S can therefore lack credibility or seem
 und

uly 
d

aunting. H
ow

ever, the ap
p

roach incorp
orates several stakehold

er analy-
ses and also exp

lores different typ
es of p

articip
ation and em

p
ow

erm
ent, 

w
hich allow

s reflection over eng
ag

em
ent and involves stakehold

ers in 
their ow

n d
efinition of d

esirab
le chang

e p
ractices and system

 b
ound

aries.

CO
N

C
LU

SIO
N

Enid 
M

um
ford 

continued 
to 

d
evelop 

and 
red

evelop 
her 

ap
p

roach 
throug

hout her lifetim
e. In 1994, for exam

p
le (M

um
ford and B

eekm
an 

1994) she incorp
orated lessons learned from

 b
usiness-p

rocess reengi-
neering w

ith her ETH
IC

S m
ethod. The result w

as a m
ethod

olog
y that the 

authors called “PRO
G

RESS,” w
hich w

as intend
ed to b

ring forth the b
est 

of b
oth w

orld
s.

In 1996, she to
o

k this further (M
um

ford
 1996) and

 exp
lored

 a 
m

ore exp
licit eng

ag
em

ent 
w

ith 
id

eas 
fro

m
 

Stafford
 

B
eer’s V

iab
le 

System
s M

o
d

el. W
hile she had

 lo
ng

 b
een using

 id
eas fro

m
 V

SM
, in 

this b
o

o
k they are clearly incorp

orated
 in the E

TH
IC

S ap
p

roach. She 
also includ

ed
 further id

eas fro
m

 D
em

ing
 (1986) and

 exp
and

ed
 the 
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d
iscussio

n o
n total q

uality. The overall ap
p

roach, how
ever, stays the 

sam
e as b

efore, and
 the exp

ansio
ns are p

rag
m

atically incorp
orated

 in 
the E

TH
IC

S ap
p

roach. In 1999, M
um

ford
 turned

 her attentio
n to issues 

w
ith technolo

g
y chang

e
—

how
 p

ro
b

lem
s b

eco
m

e m
ore and

 m
ore co

m
-

p
lex w

hile estab
lished

 p
ractices for d

ecisio
n-m

aking
 and

 p
ro

b
lem

 solv-
ing

 b
eco

m
e less and

 less effective. A
s m

ain exam
p

les, she used
 d

rug
s 

and
 cyb

ercrim
e to d

em
o

nstrate how
 critical yet ap

p
arently insolub

le 
p

ro
b

lem
s co

uld
 b

e ad
d

ressed
. She show

ed
 a w

ay forw
ard

 and
 p

re-
sented

 a viab
le m

etho
d

 for ap
p

roaching
 all co

m
p

lex p
ro

b
lem

s w
ith 

co
m

p
etence and

 efficiency.
M

um
ford

’s discussion in one of her last articles (2006) raises a num
b

er 
of im

p
ortant issues. She p

oints out that an op
en-system

s p
ersp

ective 
is need

ed if the b
enefits of socio

-technical m
ethod

s are to b
e realized. 

The interconnections w
ith the w

id
er system

 w
ithin w

hich a p
articular w

ork 
system

 is situated m
ust b

e consid
ered. A

ny org
anization sub

sists from
 

m
om

ent to m
om

ent as an em
erg

ent p
rop

erty of the interactions am
ong 

the p
eop

le w
ho are its m

em
b

ers, creating system
s that are not just op

en 
b

ut d
ynam

ic (B
ed

nar 2009). In the context of netw
orked org

anizations, 
d

ynam
ic com

p
lexity is not m

erely exp
and

ed b
ut radically altered. The 

role of IC
Ts in a netw

orked society is not sim
p

ly to create connections 
b

etw
een individ

uals and org
anizations b

ut to sup
p

ort transform
ations in 

org
anizational life as it is lived (M

um
ford et al. 1984).

Innovative inform
ation system

s w
ill chang

e how
 org

anizations func-
tion. Therefore, w

e m
ust red

esig
n org

anizations in the context of the 
p

ossibilities offered by IS. H
ow

ever, inform
ation system

s are not sim
-

p
ly ap

p
lications of IC

T b
ut synergies sup

p
orting hum

an activity. Socio
-

technical, system
ic ap

p
roaches w

ill ensure that new
 kind

s of technical 
and org

anizational system
s are b

uilt in harm
ony. There is a need to con-

sid
er transform

ation as a p
rocess and not m

erely to focus on m
anag

e-
m

ent of resultant chang
e. M

ultip
le p

ersp
ectives on transform

ation from
 

all eng
ag

ed actors m
ust b

e consid
ered (B

ed
nar and W

elch 2005, B
axter 

and Som
m

erville 2011).

Particip
ation at all levels in w

ork-system
 d

esig
n is an im

p
ortant socio

-
technical p

rincip
le that is not alw

ays realized (or realizab
le) in p

ractice. 
H

ow
ever, lim

itations to p
articip

ation m
ay b

e d
am

aging to the usefulness 
of any d

esig
ned system

 b
ecause the contextually d

ep
end

ent know
led

g
e 

of uniq
ue individ

uals w
ill b

e lost in the d
esig

n p
rocess. Individ

uals m
ust 

b
e em

p
ow

ered to join in co
-creaion of their system

, surfacing their con-
textual und

erstanding
s, and p

articip
ating fully in ow

nership and control 
of their p

roject. This m
ay b

e a p
rim

ary reason w
hy m

any fashionab
le tech-

niq
ues of the p

ast thirty years have continued to disap
p

oint( e.g., TQ
M

, 
B

PR).M
um

ford
’s ap

p
roach had its roots in p

rog
ressive social p

olicies at the 
end of the 1940s, b

ut its value p
ersists tod

ay throug
h its em

p
hasis on the 

tacit know
led

g
e of the individ

uals w
ho are m

em
b

ers of a p
articular org

a-
nization at the p

oint w
here chang

e in w
ork system

s ap
p

ears d
esirab

le. 
The discourse of know

led
g

e m
anag

em
ent show

s that org
anizations are 

aw
are of the b

usiness value of the know
-how

 that is em
b

ed
d

ed in their 
staff and the b

usiness p
rocesses executed by them

. The ETH
IC

S m
ethod

-
olog

y, w
ith its em

p
hasis on surfacing the w

orking know
led

g
e of individ

u-
als and g

roup
s to inform

 chang
e, clearly has m

uch to offer org
anizations 

w
ishing to create, p

reserve, and exp
loit this know

-how
. C

oakes (in A
vison 

et al. 2006) encap
sulates this in d

escribing her exp
erience of discuss-

ing w
ith M

um
ford their exp

erience of involvem
ent w

ith b
usiness p

rocess 
reengineering: “It b

ecam
e obvious to m

e, as I reflected not only on Enid
’s 

w
ord

s b
ut also on m

y ow
n p

ractical exp
erience, that as p

rocesses w
ere 

reengineered, m
uch of the und

erstanding of how
 they op

erated, esp
e-

cially und
er tim

es of uncertainty, w
as b

eing lost to org
anizations…

the 
tacit und

erstanding of exceptional circum
stances w

as linked closely to 
the p

rocess w
orkers’ exp

eriences, b
oth w

ith that p
articular p

rocess and 
also other p

rocesses b
oth related and unrelated.” A

s this issue of “sticky 
know

led
g

e” (C
oakes 2004) g

row
s in im

p
ortance for b

usiness org
aniza-

tions, it is p
rob

ab
le that m

ethod
ologies such as ETH

IC
S w

ill acq
uire a 

renew
ed im

p
ortance.
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S
trang

ely, inform
ation technolog

y (IT
) has never p

layed a m
ajor role 

in (re)d
esig

ning org
anizations and w

orkp
laces from

 a socio
-technical 

system
s (STS) p

ersp
ective. M

um
ford (2006) w

as the rule rather than the 
exception (see chapter 15). Reg

ardless, her value insig
hts at the tim

e 
never b

ecam
e a m

ainstream
 routine in STS thinking and p

ractice. Three 
reasons “force” STS thinking to chang

e this ig
norant routine urg

ently. 
First, IT system

s p
rofoundly d

eterm
ine org

anizational d
esig

n choices. 
Esp

ecially, enterp
rise IT system

s, like ERP, are not a d
erivate of org

aniza-
tional d

esig
n choices anym

ore. They have b
uilt-in org

anizational d
esig

ns 
that are enforced in org

anizations and on hum
ans in w

orkp
laces. Second, 

IT creates the technical context in w
hich m

any w
orkp

laces and org
aniza-

tions are op
erating. In m

any cases, IT is the context in w
hich w

ork takes 
p

lace. Therefore, it is essential to take valuab
le, new

-b
usiness-m

od
el 

op
p

ortunities b
ut also p

otential social neg
atives com

ing from
 IT into 

consid
eration d

uring org
anizational and w

orkp
lace d

esig
n p

rocesses. If 
not, the d

elicate b
alance b

etw
een social and technical pivoting for STS is 

interfered b
eyond rep

air. A
nd third, inform

ation, esp
ecially the q

uality of 
inform

ation, is b
ecom

ing vital in d
ynam

ic and turb
ulent setting

s in w
hich 

m
ore and m

ore org
anizations and w

orkp
laces op

erate. In all, q
uality of 

inform
ation d

evelop
ed into a m

ajor d
esig

n p
aram

eter along w
ith q

uality 
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of org
anization and q

uality of w
ork. For this, IT req

uires attention from
 

STS p
ractitioners as it creates the architecture in w

hich org
anizations and 

hum
ans op

erate. Inspired by A
shby’s Law

 on Req
uisite Variety—

that is, 
STS’s core p

rincip
le—

w
e are op

ening w
ith this contrib

ution the d
oor to 

such a view
 for STS and IT p

ractitioners—
sp

ecifically, from
 an enterp

rise 
p

ersp
ective.

A
LL IN

 O
N

E A
N

D
 O

N
E FO

R
 A

LL A
S D

O
M

IN
A

N
T

 
T

EN
D

EN
C

Y
 O

F IT
 EX

P
ER

T
S

Stand
ard

ization of w
ork p

rocesses has p
roven its value also w

ithin the 
STS p

ractice. W
ith the introd

uction of enterp
rise IT system

s, like ERP, 
stand

ard
ization thinking

 is, how
ever, overstretched, w

ith d
evastating 

effects on ag
ility and

 therefore on p
rod

uctivity and
 the health of hum

ans 
and

 org
anizations over tim

e. It results in com
p

lex w
ork p

rocesses that 
can b

e ob
served

 d
uring

 the im
p

lem
entation p

rocess of enterp
rise sys-

tem
s. H

eap
ing

 everything
 tog

ether is a tim
e-consum

ing
 IT technical as 

w
ell as a p

olitical p
rocess. It exp

lains w
hy ERP p

rojects often run over 
tim

e and
 b

ud
g

et and
 w

hy m
aintaining

 enterp
rise system

s is a p
ain. W

hy? 
The p

op
ular ERP concep

t, for instance, is g
round

ed
 on integ

rating
 all 

b
usiness functions in such a w

ay that they m
eet in a w

ork p
rocess. The 

ERP concep
t is g

round
ed

 on integ
rating

 all b
usiness functions in such a 

w
ay that they m

eet in a w
ork p

rocess. M
ost op

erational w
ork p

rocesses, 
like a client p

rocess, entail sales as w
ell as log

istical and
 financial asp

ects 
(p

rocess step
s). W

ith ERP, an org
anization can run these p

rocess step
s 

in one step
 of a client p

rocess. B
ut in m

ost org
anizations, m

ore sim
ilar 

p
rocesses take p

lace. They d
iffer in having

 various inp
uts and

/or outp
uts 

or in having
 various p

rocess step
s. In other w

ord
s, there is variety. In 

the enterp
rise IT p

ractice, unlike the STS, the attem
p

t is to heap
 all the 

variety tog
ether in one uniform

 p
rocess d

esig
n and

 control m
od

el. It is 
d

one in d
enial of A

shby’s Law
—

a core STS p
rincip

le. Em
b

racing
 vari-

ety is consid
ered

 to g
o ag

ainst the concep
t of stand

ard
ization of w

ork 
p

rocesses. A
ctually, the ap

p
lied

 concep
t stand

ard
ization is “uniform

iza-
tion. “It com

b
ines tw

o d
ifferent form

s of integ
ration. The first can b

e 

called
 “horizontal stand

ard
ization.” It heap

s p
rocess step

s tog
ether in a 

coup
led

 p
rocess flow

. The second
 can b

e called
 “vertical stand

ard
iza-

tion.” It is ab
out op

tim
izing

 p
rocess step

s into one g
eneric p

rocess step 
cap

ab
le of d

ealing
 w

ith m
any p

rocess varieties. Fig
ure 16.1 show

s how
 

b
oth w

ork.

The result o
f these tw

o
 stand

ard
izatio

ns is tw
o

fo
ld

. Ind
ep

end
ent 

p
ro

cess 
flo

w
s 

(in 
the 

fig
ure: 

d
ifferent 

sale 
p

ro
cesses) 

are 
m

ad
e 

d
ep

end
ent. The p

ro
cess d

esig
n seem

s to
 b

e sim
p

ler as all variety 
is p

ut into
 o

ne stand
ard

. H
o

w
ever, it seem

s to
 slip

 o
ne’s m

ind
 that 

vario
us m

o
re ind

ep
end

ent p
ro

cess flo
w

s are integ
rated

. W
ith this 

self-inflicted
 d

ep
end

ency, the stand
ard

ized
 p

ro
cess flo

w
 seem

s m
o

re 
co

m
p

lex than is actually the case in reality. O
ne unifo

rm
ed

 p
ro

cess 
flo

w
 w

as created
 co

nsisting
 o

f several ind
ep

end
ent p

ro
cess-flo

w
 vari-

eties. The assum
p

tio
n is that future chang

es affect these varieties in a 
sim

ilar m
anner over tim

e. Fo
r o

rg
anizatio

ns o
p

erating
 in p

red
ictab

le 
and

 stab
le co

ntexts, this is co
rrect. C

hang
es can b

e im
p

lem
ented

 in a 

Fig
ure 16.1 H

orizontal and Vertical Stand
ard

ization
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g
rad

ual and
 p

lanned
 m

anner. E
fficiency ad

vantag
es o

f the unifo
rm

ed 
ap

p
ro

ach rem
ain. If chang

es increase in num
b

er and
 freq

uency, the 
unifo

rm
ed

 ap
p

ro
ach w

o
rks co

unterp
ro

d
uctively. It takes m

o
re tim

e 
and

 co
st to

 chang
e the w

ay p
ro

cesses are co
m

p
uterized

 b
ecause 

it creates a d
o

m
ino

 effect. A
 req

uired
 chang

e in o
ne variety lead

s 
d

irectly to
 chang

es in the co
nnected

 o
ther varieties. W

hy? D
ue to 

vertical stand
ard

izatio
n, the actually ind

ep
end

ent p
ro

cess flo
w

s are 
m

ad
e interd

ep
end

ent. This vertical stand
ard

izatio
n need

s to
 b

e red
e-

sig
ned

, w
hich im

p
acts all co

nnected
 p

ro
cess flo

w
s. The p

ersistency 
o

f vertical stand
ard

izatio
n d

o
es no

t lim
it itself to

 p
urely IT thinking 

and
 acting

. It is also
 d

eep
ly ro

o
ted

 in co
ntro

l-o
riented

 m
anag

em
ent 

d
iscip

lines like acco
unting

. ER
P p

ro
jects o

ften start w
ith the im

p
le

-
m

entatio
n o

f the financial m
o

d
ule. These co

ntro
l d

iscip
lines g

et the 
o

p
p

o
rtunity to

 p
o

ur their co
ntro

l w
ith co

ncrete into
 the enterp

rise 
system

. The p
rim

ary, lo
g

istical p
ro

cesses have to
 find

 their w
ay in the 

so
lid

ified
 fram

ew
o

rk. The variety o
f such p

rim
ary p

ro
cesses g

ets into 
a scrap

e and
 have to

 nestle them
selves into

 the set stand
ard

. The 
co

nseq
uence is a w

id
th-w

ay exp
and

ing
 stand

ard
: an overstretching 

stand
ard

izatio
n. In sho

rt, the b
ureaucratic d

ang
ers o

f vertical stan-
d

ard
izatio

n hit d
o

ub
le hard

—
fro

m
 o

ne site fro
m

 the techno
lo

g
y and 

fro
m

 the o
ther site fro

m
 the d

o
m

inance fro
m

 overly co
ntro

l-fo
cused 

m
anag

em
ent ro

utines.

A
SH

B
Y

’S LA
W

 A
S IN

SP
IR

AT
IO

N
H

aving
 an eye for variety and

 d
ynam

ics is essential to avoid
 b

ureau-
cratic effects of ERP and

 IT in g
eneral. A

shb
y’s Law

 of the req
uisite 

variety offers, from
 an STS p

ersp
ective, a d

ifferent d
irection to use IT, 

even ERP, in a nonb
ureaucratic m

anner. Insp
ired

 b
y A

shb
y (1956), tw

o 
view

p
oints are key—

first, to d
eterm

ine w
hich typ

e of com
p

uterization 
is need

ed
 and

 second, to d
eterm

ine how
 to com

p
uterize (p

rim
ary) p

ro
-

cesses in enterp
rise IT system

s. Variety p
lays a role in com

p
uterization 

in tw
o w

ays:

• 
H

ow
 d

ynam
ic are inform

ation need
s: static (low

) vs. d
ynam

ic 
(hig

h)?
• 

H
ow

 d
ynam

ic is the inform
ation p

rovisioning: static (low
) vs. 

d
ynam

ic (hig
h)?

This im
p

lies four typ
es of enterp

rise com
p

uterization, as show
n in 

fig
ure 16.2.

M
onolithic enterp

rise com
p

uterization is efficient and effective if the 
inform

ation need
s are stab

le and univocal. C
onseq

uently, the inform
a-

tion p
rovisioning can b

e stab
le and univocal as w

ell. For exam
p

le, an 
ERP solution is feasib

le for the context of the follow
ing p

rod
ucer of ship 

engines. Their p
rod

uct assortm
ent consists of eig

ht m
ain engine typ

es 
(cubic inches) w

ith a few
 know

n variations p
er engine typ

e (diesel, g
as, 

Fig
ure 16.2. Typ

es of Enterp
rise C

om
p

uterization
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ship, land, etc.). The p
rod

uction routing
s differ sp

oradically, and sales are 
q

uite stab
le. A

 m
onolithic com

p
uterization m

akes sense here.
N

eurotic 
enterp

rise 
com

p
uterizatio

n 
o

ccurs 
w

hen 
a 

m
onolithic 

ap
p

roach is used
 in a situation in w

hich inform
ation need

s vary and
 are 

d
ynam

ic. In a w
ay, the com

p
uterization is overw

helm
ed

 b
y users’ ever-

chang
ing

 inform
ation need

s. It is toug
h—

often im
p

ossib
le—

to fulfill 
these inform

ation need
s on tim

e. To illustrate such inform
ation stress, 

w
e offer an exam

p
le from

 our ow
n p

ractice. A
s a com

p
any, w

e w
ere 

loo
king

 forw
ard

 to shifting
 to iPhones. O

ne colleag
ue, thoug

h, w
anted 

to stick w
ith his N

o
kia. It m

ig
ht seem

 that it w
ould

 b
e no p

ro
b

lem
, and 

all w
e w

ould
 have to d

o is extend
 our p

hone contracts w
ith our telecom

 
p

rovid
er. A

fter half an hour sp
ent calling

 to head
q

uarters and
 clicking 

throug
h all kind

s of m
enus, the caller b

ecam
e stressed

. The salesp
erson 

could
 not offer varied

 contract form
s b

ecause he could
 not g

et in into 
his com

p
uter. Luckily, another p

rovid
er could, as his system

 allow
ed 

salesp
eo

p
le to chang

e contract form
s and

 d
raw

 up
 varied

 ag
reem

ents.
Tsunam

i 
enterp

rise 
com

p
uterization 

occurs 
w

hen 
a 

m
onolithic 

ap
p

roach is used
 in a situation in w

hich users have stab
le and

 sim
p

le 
inform

ation need
s. U

sers are overw
helm

ed
 b

y com
p

uterization that 
offers too m

any op
tions (variety) w

ithout inform
ation need

s req
uiring 

them
. A

s a conseq
uence, certain users cannot see the w

ood
 for the 

trees anym
ore. H

osp
itals are exem

p
lary. The num

b
er of IT system

s and 
d

ig
ital p

rotocols is so larg
e that m

any users have d
ifficulties w

ith p
atient-

inform
ation req

uests. Q
uite often, d

octors and
 nurses have no id

ea how
 

to find
 the sim

p
lest inform

ation need
ed

. This creates a d
ifferent typ

e of 
inform

ation stress: In need
 of inform

ation (p
rovisioning

) b
ut having

 d
if-

ficulties find
ing

 it in the system
. W

ithout know
ing, m

any org
anizations 

w
ork w

ith tsunam
i and

 neurotic com
p

uterizations and
 are in a situation 

of structural inform
ation stress. Inform

ation stress im
p

lies a m
isb

alance 
b

etw
een the used

 and
 offered

 inform
ation p

rovisioning
 and

 the actual 
inform

ation need
s in an org

anization and
 in w

orkp
laces. In IT jarg

on, it 
is called

 “m
isalig

nm
ent” (H

end
erson and

 Venkatram
an 1993).

Like w
ork stress (K

arasek 1979), inform
ation stress affects q

uality of 
w

ork and org
anization (D

e Sitter 1994, see also: Vriens and A
chterb

erg
h 

2011) neg
atively. K

now
ing that in the current inform

ation era IT affects 
org

anizations and hum
ans, the necessity g

row
s for having inform

ation 
p

rovisioning cap
ab

le of d
ealing w

ith various and d
ynam

ic inform
ation 

need
s. G

overs (2003) calls this “archip
elag

o com
p

uterization”.

A
R

C
H

IP
ELA

G
O

 T
H

IN
K

IN
G

 A
S A

N
 ST

S A
LT

ER
N

AT
IV

E
The socio

-technical ord
ering p

rincip
le of D

e Sitter (1994, see also Vriens 
and A

chterb
erg

h 2011) g
round

s the outlook for archip
elag

o enterp
rise 

com
p

uterization that suits STS-d
esig

ned org
anizations and w

orkp
laces. 

This d
esig

n p
rincip

le for d
esig

ning org
anizations and w

orkp
laces offers 

g
uid

ance for d
esig

ning com
p

uterization as w
ell. Translated to com

p
uter-

ization, it b
oils d

ow
n to the follow

ing d
esig

n ord
er:

1. 
Red

uce inform
ation need

s via com
p

lexity red
uction by creating 

ind
ep

end
ent p

rim
ary-p

rocess flow
s.

2. 
Increase inform

ation p
rovisioning by creating the req

uisite infor-
m

ation variety for each p
rim

ary-p
rocess flow

.

Inform
ation need

s can structurally b
e red

uced
 b

y com
p

lexity red
uc-

tion. For this, D
e Sitter (1994, see also Vriens and

 A
chterb

erg
h 2011) 

offers an effective d
esig

n fram
ew

ork for the d
iversification of p

rim
ary 

p
rocesses. It red

uces the com
p

lexity of relations w
ith the environm

ent 
and

 red
uces the internal interd

ep
end

encies. Looking
 for ind

ep
end

ent 
p

arallel m
arket or p

rod
uction flow

s (stream
s) is the first step. W

ithin 
these stream

s, looking
 for seg

m
ents of strong

ly coherent activity, is 
step

 tw
o. B

oth step
s, ap

p
lied

 b
y d

esig
ning

 enterp
rise com

p
uterization, 

im
p

lies that each stream
 g

ets, id
eal typ

ically, its ow
n com

p
uterization to 

d
eal w

ith the variety and
 d

ynam
ics of that stream

. B
asic d

ata, like cus-
tom

er inform
ation, are com

p
uterized

 and
 connected

 “und
er the w

ater 
line” to p

rovid
e overall m

anag
em

ent inform
ation; a d

ata w
arehouse 
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architecture can b
e used

 for this. “A
b

ove the w
ater line,” each p

rocess 
stream

 has its ow
n op

tions and
 p

rog
ress of p

rim
ary and

 sup
p

orting
 p

ro
-

cesses. Like an archip
elag

o, island
s are connected

 und
er the w

ater line 
and

 are d
isconnected

 ab
ove the w

ater line. In p
ractice, an archip

elag
o 

enterp
rise com

p
uterization (see fig

. 16.3) can consist of various (here, 
three) p

arallel, ind
ep

end
ent enterp

rise system
s instead

 of having
 an all-

em
b

racing
 one.

A
 lig

ht version of archip
elag

o can b
e a m

enu-card structure. Like in 
a cafeteria, a m

enu of an enterp
rise system

 is b
uilt around clear-cut, var-

ied p
rocesses. Fig

ure 16.4 show
s the difference b

etw
een having every-

thing in one p
urchase p

rocess d
esig

n and having the different varieties 
in a p

urchase-m
enu-card d

esig
n. Related to the p

reviously discussed 
horizontal and vertical stand

ardization, it recom
m

end
s avoiding vertical 

stand
ardization. W

e need to avoid it b
ecause creating interd

ep
end

encies 
of p

rocess step
s increases the p

rob
ability of inform

ation stress. B
esid

es 
that, it causes tim

e and m
oney to consum

e im
p

lem
entation and m

ainte-
nance, as exp

lained b
efore.

U
N

LEA
R

N
IN

G
 O

LD
 A

N
D

 LEA
R

N
IN

G
 N

EW
 R

O
U

T
IN

ES
A

rchip
elag

o enterp
rise co

m
p

uterizatio
n is m

o
re than just architecture; 

it req
uires that IT and

 o
rg

anizatio
n-d

esig
n exp

erts let g
o of ro

utines. 
IT d

esig
n exp

erts w
ho d

istance them
selves fro

m
 the ro

utine “avoid 
red

und
ancy.” IT exp

erts are shy ab
o

ut taking
 sim

ilar p
ro

cesses in p
ar-

allel if p
arts (step

s) lo
o

k alike. They p
refer to ap

p
ly vertical stand

ard
-

izatio
n. G

iving
 each p

arallel p
ro

cess stream
 its ow

n d
ata is even m

o
re 

tab
o

o. W
ith m

o
d

ern IT, this is not an issue anym
o

re; even w
ith ER

P sys-
tem

s. It’s alm
o

st d
o

g
m

atic that ho
ld

ing
 o

n to “avoid
 red

und
ancy” and 

vertical stand
ard

izatio
n are not necessary anym

o
re. B

y letting
 g

o of 
b

oth ro
utines, IT d

esig
n exp

erts help
 p

revent IT-d
riven b

ureaucracy. 
Fo

r o
rg

anizatio
nal-d

esig
n exp

erts, it im
p

lies that they have to let g
o 

of the ro
utine that IT has to sup

p
o

rt the o
rg

anizatio
nal architecture 

they d
esig

ned
. They have to und

erstand
 that p

ro
d

uctio
n of p

ro
d

uct 
and

 (esp
ecially) services hap

p
ens m

o
re and

 m
o

re w
ithin the co

ntext 
of IT. C

o
m

p
uterizatio

n is not a d
erivative of an o

rg
anizatio

nal d
esig

n 
anym

o
re. A

s IT and
 co

m
p

uterizatio
n create a technical fram

ew
o

rk in 

Fig
ure 16.3 A

rchip
elag

o enterp
rise com

p
uterization

Fig
ure 16.4. M

enu-card concep
t
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w
hich w

o
rk p

ro
cesses and

 w
o

rkp
laces are taking

 p
lace, the info

rm
a-

tio
n (co

m
p

uterizatio
n) d

esig
n has to w

o
rk p

arallel w
ith the o

rg
aniza-

tio
nal d

esig
n. C

hang
ing

 b
oth ro

utines also im
p

lies that b
oth exp

erts 
need

 to start w
o

rking
 w

ith each other as a team
 instead

 of “ag
ainst” 

each other.
Sole m

onolithic IT routines are the w
rong answ

er to facilitate healthy 
and p

rod
uctive organizations and w

orkplaces. A
t least tw

o new
, archip

el-
ago, IT routines need to b

e learned that b
uild on STS thinking. Instead of 

focusing w
ith a functional view

 on b
usiness processes (finance, p

urchase, 
H

R, etc.), w
e have to start focusing w

ith an integral view
 on prim

ary pro
-

cesses from
 inp

ut to outp
ut. A

nd instead of searching for the greatest 
com

m
on d

eviator, w
e have to start searching for the sm

allest d
eviating 

variety w
hen d

esigning w
ork processes. A

s show
n in figure 4, w

e should 
not look to bring the three various p

urchase processes together in one if 
they have som

e steps in com
m

on. Instead, w
e should em

brace variety and 
d

esign three processes ind
ep

end
ent from

 each other, and as such com
-

p
uterize the three. If not, the varieties are m

ad
e interd

ep
end

ent, w
hich 

has und
esired effects in term

s of tim
e and cost w

hen confronted w
ith 

d
ynam

ics, as explained b
efore. It is not self-evid

ent to ap
ply these new

 
routines. It req

uires lead
ership to dissociate IT and b

usiness professionals 
from

 their com
m

on, functional, differentiated and “uniform
ization” think-

ing and acting.

U
P

CO
M

IN
G

 N
EW

 IT
 A

P
P

R
O

A
C

H
ES A

N
D

 T
EC

H
N

O
LO

G
IES

In the m
eantim

e, the IT w
orld is not sitting still. In term

s of p
roject m

an-
ag

em
ent, so

-called “scrum
’” and “agile” are new

 w
ays of d

eveloping 
softw

are that are focusing on team
w

ork (A
gile M

anifesto 2001)—
sim

ilar 
to STS. Em

p
hasizing team

w
ork to d

evelop softw
are, “scrum

 and agile” 
have no outsp

oken view
 on org

anizational and w
orkp

laces d
esig

n. In 
a scrum

 and agile w
ay of w

orking, the m
entioned routines of having a 

functional-differentiated and vertical stand
ardization (stand

ardization) 
are not b

roug
ht into discussion. Scrum

 and agile help sp
eed up the IT 

d
esig

n p
rocesses, b

ut this d
oes not im

p
ly new

—
like archip

elag
o

—
d

esig
n 

routines for org
anizations and w

orkp
laces. STS has to b

e aw
are of this 

b
ecause scrum

 and agile are g
etting so p

op
ular in the IT w

orld that w
hat 

really need
s to b

e chang
ed rem

ains untouched. This is the outcom
e of 

the IT d
esig

n p
rocess: an archip

elag
o architecture, if inform

ation need
s 

are various and d
ynam

ic (see fig. 16.2). STS can help the IT w
orld not only 

to sp
eed up IT p

rocesses b
ut also to help them

 d
eliver alig

ned inform
a-

tion p
rovisioning.

In ad
dition to p

roject m
anag

em
ent, also new

 IT technologies are of 
interest like “alw

ays-on” connectivity, cloud com
p

uting, and ap
p

s. B
y 

m
eans of “alw

ays on,” users can b
e online and have access to system

s 
and inform

ation any p
lace and any tim

e. W
ith cloud com

p
uting, d

ata are 
stored in d

atab
ases and accessib

le w
ith the Internet any tim

e, any p
lace, 

and from
 any d

evice. A
p

p
s offer user the op

p
ortunity to assem

b
le (con-

struct) their ow
n inform

ation p
rovisioning out of sm

all ap
p

lications. W
e 

assum
e that ap

p
s focusing on enterp

rise-related inform
ation need

s—
so

-
called “enterp

rise ap
p

s” (Kerschb
erg 2015)—

are of p
articular interest for 

STS. Enterp
rise ap

p
s p

rovid
e the tools to d

esig
n sp

ecific and d
edicated 

inform
ation need

s for value stream
s. Even m

ore, w
e p

redict that an infor-
m

ation architecture b
uilt w

ith enterp
rise ap

p
s w

ill b
e easier to m

aintain 
and renew

.
For STS, the up

com
ing d

evelop
m

ent of “enterp
rise ap

p
s” is esp

e-
cially interesting. M

ore org
anizations, or p

arts of them
, w

ork in turb
ulent 

field
s. In such field

s, the life cycle of value stream
s is low

. It m
eans that 

value stream
s d

ecay m
ore freq

uently and rapidly, and conseq
uently, new

 
ones have to b

e created and d
esig

ned. A
 trend is to create such value 

stream
s in co

-creaion w
ith other org

anizations in tem
p

orary netw
ork 

setting
s. Such value stream

s req
uire d

edicated, agile, and inform
ation 

p
rovisioning crossing org

anizational b
ound

aries. W
e b

elieve that enter-
p

rise ap
p

s p
ositioned in an archip

elag
o architecture offers the fram

ew
ork 

for this. U
p

com
ing IT ap

p
roaches and technologies w

e have m
entioned 

offer new
 op

p
ortunities for d

esig
ning org

anizations and w
orkp

laces. The 
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archip
elag

o architecture offers an integ
ral fram

ew
ork to p

osition these in 
conjunction w

ith enterp
rise IT system

s for value stream
s.

The im
p

act of new
 IT op

p
ortunities and enterp

rise com
p

uterization 
is far reaching. B

esid
es, the traditional im

p
act of technolog

y on w
ork and 

coordination relations, inform
ation b

ecom
es an im

p
erative asp

ect for 
d

esig
ning w

ork in team
s, value stream

s, org
anizations, and even org

a-
nizational netw

orks to stay tuned w
ith the changing ecosystem

s that 
org

anizations interact w
ith. Inform

ation can no long
er b

e ap
p

roached as 
a d

erivative of the d
esig

n of w
ork and org

anizations. Inform
ation and 

inform
ation technolog

y have evolved into a key d
esig

n issue for w
ork and 

org
anizations.
M

onolithic enterp
rise com

p
uterization d

esig
ns are b

ecom
ing ab

so
-

lute and are m
ig

rating to varied and d
ynam

ic inform
ation archip

elag
o 

architectures. This shift offers new
 p

ersp
ectives for STS exp

erts to ap
p

ly 
STS d

esig
n p

rincip
les to help org

anizations and IT exp
erts d

esig
n such 

inform
ation architectures. B

esid
es executive and reg

ulation tasks, STS 
exp

erts have to start em
b

racing inform
ation tasks in their d

esig
ns as w

ell. 
It b

oils d
ow

n to d
esig

n q
uestions like: W

hat inform
ation is need

ed in 
team

s to p
erform

 efficiently and effectively?” and “H
ow

 d
o you d

esig
n 

such inform
ation tasks effectively in agile inform

ation architectures?”

CO
N

C
LU

SIO
N

It m
ay sound p

arad
oxical: STS d

esig
n p

rincip
les offer a toolkit for d

esig
n-

ing nonb
ureaucratic com

p
uterization w

ithout b
eing aw

are of it. B
ased 

on one of its core g
round

s, A
shby’s Law

, the notion and effect of vari-
ety and d

ynam
ics are m

ad
e clear for d

esig
ning inform

ation p
rovision-

ing alig
ned w

ith changing inform
ation need

s. The key is to und
erstand 

that inform
ation need

s are not univocal and stab
le. They are b

ecom
ing 

m
ore varied and d

ynam
ic and therefore ask for varied and d

ynam
ic infor-

m
ation p

rovisioning as w
ell. In this contrib

ution and for that p
urp

ose, 
archip

elag
o enterp

rise com
p

uterization w
as introd

uced and d
evelop

ed. 
A

rchip
elag

o thinking asks to d
ep

art from
 old routines and em

b
race 

new
 routines. The old, b

ureaucratic-d
eterm

ined routines like taking a 

functional-differentiated view
 on b

usiness p
rocesses and overstand

ard
-

ization p
rocesses are fatal for rapidly d

esig
ning flexib

le com
p

uterizations. 
For this, STS d

eterm
ined that new

 routines are req
uired, like focusing 

on the p
rim

ary p
rocess (ag

ain) and on looking for the sm
allest d

eviating 
variety. This shift in routines is in urg

ent need of STS exp
erts w

ith an eye 
for inform

ation technolog
y or IT exp

erts w
ith an eye for socio

-technical 
thinking and acting. U

p
com

ing IT trend
s offer new

 options to eng
ag

e IT 
and STS into m

utual streng
thening efforts to d

esig
n healthy and p

rod
uc-

tive org
anizations and w

orkp
laces.
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r
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e
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B
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R
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D
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C
T

IO
N

L
ean Prod

uction (LP) can b
e reg

ard
ed as a d

esig
n ap

p
roach in search 

of a theoretical found
ation. In this chapter, w

e show
 that Low

land
s 

Socio
-technical D

esig
n Theory (STSL) could function as such a found

a-
tion. To reach this g

oal, w
e first d

escrib
e STSL as a system

 theoretical 
reform

ulation of O
riginal Socio

-technical Theory (O
STS). Then w

e intro
-

d
uce the Toyota Prod

uction System
 as the origin of LP and the challeng

e 
it p

oses for the acad
em

ic field of org
anization d

esig
n. N

ext w
e give an 

exp
osition of Low

land
s Socio

-technical D
esig

n (STSL) as a structural 
d

esig
n ap

p
roach b

ased on d
evelop

m
ents in system

 theory. W
e conclud

e 
by reform

ulating LP in STSL term
s and show

 that LP is a sub
case w

ithin the 
m

ore g
eneral theory of STSL. W

e discuss the m
erits of b

oth ap
p

roaches 
and clarify som

e m
isund

erstanding
s of Lean, b

oth outsid
e and insid

e the 
Lean com

m
unity. Em

b
ed

ding LP in the m
ore g

eneral lang
uag

e of STSL 
should enab

le us to discover sim
ilarities and differences, to start a p

ro
-

cess of m
utual learning, and to integ

rate diverse d
esig

n ap
p

roaches in a 
theory of org

anizational d
esig

n.
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H

E O
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 O
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W
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N
D
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C

IO
-T
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A
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H
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R
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N
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N
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R
O

D
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C
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N

T
H

E O
R
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IN

 O
F ST

SL (LO
W

LA
N

D
S SO

C
IO

-T
EC

H
N

IC
A

L D
ESIG

N
)

STSL w
as d

evelop
ed in the N

etherland
s by U

lb
o D

e Sitter(see chapter 
5). In the opinion of d

e Sitter, O
STS w

as correct in its p
ractice. Instead of 

ad
apting w

orkers to existing Tayloristic structures, it aim
ed at the trans-

form
ation of that structure itself. B

ecause the structure of the division 
of lab

or is also a structure of p
ow

er relations, it struck at the heart of 
the org

anization—
its p

ow
er structure. H

ow
ever, D

e Sitterw
as dissatisfied 

w
ith b

oth the concepts and d
esig

n tools of O
STS. So he g

ave him
self the 

task of a system
 theoretical reform

ulation of O
STS. A

t the conceptual 
level, he consid

ered the distinction b
etw

een technical and social sub
-

system
s to b

e a reification of w
hat are, in fact, interconnected asp

ects of 
the sam

e system
. Red

esig
n should b

e aim
ed not at the joint optim

ization 
of so

-called social and technical sub
system

s b
ut at integ

ral d
esig

n. The 
org

anizational structure should b
e d

esig
ned in such a w

ay that all asp
ects 

are im
p

roved sim
ultaneously, including the q

uality of the org
anization (in 

term
s of costs, q

uality, and tim
e), the q

uality of w
ork (in term

s of stress, 
risks, and learning op

p
ortunities), and the q

uality of lab
or relations (in 

term
s of coop

eration and shared d
ecision m

aking
).

T
H

E O
R

IG
IN

 O
F LEA

N
: T

H
E TO

Y
O

TA
 P

R
O

D
U

C
T

IO
N

 SY
ST

EM
The Toyota Prod

uction System
 (TPS), now

 know
n as Lean Prod

uction (LP) 
or Lean Thinking (LT

), w
as d

evelop
ed by the Toyota M

otor C
om

p
any as 

an answ
er to tw

o p
rob

lem
s it m

et after W
W

II. First, a sm
all hom

e m
ar-

ket for different typ
es of cars necessitated a flexib

le w
ay of p

rod
ucing 

cars: “Toyota did not have the resources or the m
arket to sup

p
ort m

any 
p

lants, and the p
rod

uct m
ix w

as too eclectic to justify d
edicated p

lants” 
(Stand

ard and D
avis 1999, 60). Second, b

ecause of shortag
es on the capi-

tal m
arket, it need

ed short cycle tim
es (as the sum

 of p
rocessing tim

e 
and w

aiting tim
e). The tim

e b
etw

een p
urchasing raw

 m
aterials and b

eing 
p

aid by the custom
er had to b

e as short as p
ossib

le. The result of years 

of exp
erim

enting w
ith solutions to those p

rob
lem

s w
as the TPS, a system

 
that differed in essential w

ays from
 the m

ass-p
rod

uction system
s of Ford 

and G
eneral M

otors. So w
hy did

n’t Toyod
a take the Ford p

rod
uction sys-

tem
 from

 the Roug
e p

lant b
ack to Toyota? There w

as too m
uch m

aterial, 
floor sp

ace, tim
e, and investm

ent tied up for too long. Instead, the Toyota 
executives d

evelop
ed a com

p
letely different w

ay of thinking ab
out m

anu-
facturing (Stand

ard and D
avis 1999, 61).

A
ccording to H

op
p and Sp

earm
an (2008), w

hat w
as so revolutionary 

ab
out the TPS w

as the fact that they did not take the existing p
rod

uction 
system

 w
ith its functional structure, large batches, long setup tim

es, and 
hig

h levels of inventories as a given. Instead, they sim
plified the p

rod
uc-

tion system
 by introd

ucing a flow
 system

 of just-in-tim
e (JIT) p

rod
uction 

that necessitated sm
all b

atches, short setup tim
es, and continuous p

ro
-

cess im
p

rovem
ent. This enabled them

 to install greatly sim
plified planning 

system
s (p

ull system
s such as K

A
N

B
A

N
) and cost-accounting system

s 
(know

n as Lean accounting).

LEA
N

 A
N

D
 O

R
G

A
N

IZAT
IO

N
 D

ESIG
N

A
ccording to Stand

ard and D
avis, Lean is a d

esig
n ap

p
roach in search 

of a scientific found
ation. The science of org

anization d
esig

n should 
assess its success and g

eneralize it by em
b

ed
ding it in m

ore ab
stract 

concepts and theories to b
e ab

le to resp
ecify it for different m

anufactur-
ing and nonm

anufacturing contexts. Lean is a success story (Schonb
erg

er 
2008), and in this p

ap
er, w

e concentrate on em
b

ed
ding Lean in a m

ore 
g

eneral theory. W
ithin the field of op

erations m
anag

em
ent, H

op
p and 

Sp
earm

an’s Theory of Factory Physics (2008, third edition) has b
een called 

the science of Lean (as in Stand
ard, D

avis, 1999). It exp
lains in a scientific 

w
ay the success of Lean and clears up som

e (self-)m
isund

erstanding
s of 

Lean. H
ow

ever, it concentrates on m
anufacturing and, w

ithin m
anufactur-

ing, on discrete p
arts p

rod
uction on disconnected flow

 lines (H
op

p and 
Sp

earm
an 2008, 11). O

thers try to em
b

ed Lean in G
old

ratt’s theory of 
constraints (Levinson and Rerick 2002, Levinson 2007). In this chapter, w

e 
offer STSL as a noncom

p
eting b

ut com
p

lem
entary scientific found

ation of 
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Lean. It offers a g
eneral system

 lang
uag

e that encom
p

asses ap
p

lications 
of Lean in other contexts such as hig

h-variety/low
-volum

e m
anufactur-

ing (Suri 1998, 2010), service org
anizations (Sed

d
on 2005), construction 

(B
allard 2008), and p

ub
lic org

anizations (Sed
d

on 2008). It enab
les us to 

discover b
oth g

eneral sim
ilarities and context-sp

ecific differences to start 
a p

rocess of m
utual learning, to integ

rate all these insig
hts in a theory 

of org
anizational d

esig
n, and to ad

d content to red
esig

n p
rop

osals of, 
for exam

p
le, the health care system

 as p
rop

osed by Porter and Teisb
erg 

(2006) and C
hristensen et al. (2009).

D
ESIG

N
 PA

R
A

M
ET

ER
S

H
ere w

e d
escrib

e the d
esig

n p
aram

eters that w
e then use to reform

u-
late Lean in STSL concepts. To enab

le und
erstanding of the STSL d

esig
n 

p
aram

eters by non-Low
land

s read
ers, w

e start w
ith the w

ay M
intzb

erg 
introd

uced the concept of d
esig

n p
aram

eters.

M
IN

T
ZB

ER
G

 O
N

 D
ESIG

N
 PA

R
A

M
ET

ER
S

M
intzb

erg (1983) introd
uced four g

roup
s of d

esig
n p

aram
eters in his 

b
ook Structure in Fives: d

esig
n of p

ositions, d
esig

n of sup
erstructure, 

d
esig

n of lateral linkag
es, and d

esig
n of d

ecision-m
aking system

s. It is 
not difficult to recog

nize the first tw
o g

roup
s as the d

esig
n of the p

rod
uc-

tion structure and the last tw
o g

roup
s as the d

esig
n of the control or g

ov-
ernance structure. A

ccording to M
intzb

erg, unit g
rouping (a p

aram
eter 

of the sup
er structure) is the strong

est p
aram

eter of all. A
s w

e w
ill see, 

it is an enab
ling constraint b

oth ”d
ow

nw
ard” w

ith resp
ect to the d

esig
n 

of p
ositions (job d

esig
n) and “up

w
ard” w

ith resp
ect to the d

esig
n of the 

control structure (d
ecision-m

aking system
 and lateral linkag

es).

U
N

IT
 G

R
O

U
P

IN
G

: FU
N

C
T

IO
N

A
L A

N
D

 M
A

R
K

ET-B
A

SED
 ST

R
U

C
T

U
R

ES
W

e ow
e M

intzb
erg the insig

ht that all b
ases for g

rouping can b
e red

uced 
to tw

o: functional and m
arket g

rouping. In fact, w
e com

p
rise all the b

ases 
for g

rouping discussed ab
ove to tw

o essential ones: (1) m
arket g

roup
-

ing, com
p

rising the b
ases of outp

ut, client, and p
lace; and (2) functional 

g
rouping, com

p
rising the b

asis of know
led

g
e, skill, w

ork p
rocess, and 

function…
In effect, w

e have the fund
am

ental distinction b
etw

een g
roup

-
ing activities by end

s, by the characteristics of the ultim
ate m

arkets served 
by the org

anization—
the p

rod
ucts and services it m

arkets, the custom
ers 

it sup
p

lies, the p
laces w

here it sup
p

lies them
—

or by the m
eans, the func-

tions (including w
ork p

rocesses, skills, and know
led

g
e) it uses to p

rod
uce 

its p
rod

ucts and services (M
intzb

erg 1983, 53–54).
The sam

e distinction is used in STSL, althoug
h w

ith a different ter-
m

inolog
y. A

 p
rim

ary p
rocess has as its end the transform

ation of a 
req

uested ord
er (a custom

er, client, or p
atient w

ith a w
ish) in a d

elivered 
ord

er. The activities or op
erations carried out in the p

rim
ary p

rocess are 
the m

eans to reach that end. So you can g
roup by m

eans. You then look 
insid

e the org
anization in search of sim

ilar activities/op
erations that are 

g
roup

ed tog
ether into the sam

e functionally sp
ecialized unit. In STSL this 

is called “op
erations-b

ased g
rouping.” In an op

erations-b
ased structure, 

all op
erations are p

otentially or actually coup
led to all custom

er ord
ers. 
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That is w
hat m

akes them
 heterarchical structures w

ith all netw
ork ele-

m
ents b

eing interrelated. A
nd that is w

hy these structures are so com
-

p
lex, p

rone to disturb
ances, and difficult to control.

You can also g
roup by end

s. You then look outsid
e your org

anization 
at the m

arket in search of sim
ilar ord

er typ
es. The different and interd

e-
p

end
ent op

erations that are need
ed for the p

rod
uction of a restricted set 

of sim
ilar ord

ers are then p
laced tog

ether in the sam
e org

anizational unit. 
In this w

ay, you create ind
ep

end
ent or p

ooled stream
s around sim

ilar 
ord

ers. That is w
hy this is called “stream

-b
ased g

rouping” in STSL and 
“value stream

s” in Lean. A
ccording to M

intzb
erg, you w

ill find m
arket 

g
rouping at the hig

her and functional g
rouping at the low

er levels of 
org

anizations, as in the divisionalized form
. B

oth STSL and Lean p
rop

ose 
to ap

p
ly m

arket g
rouping “all the w

ay d
ow

n” till you reach the level of 
cross-functional team

s or cells as the low
est-level b

uilding b
locks of your 

org
anization. This is one of the reasons you w

ill not find this kind of org
a-

nization in M
intzb

erg’s config
urations (see also Sab

el 2006). In g
eneral, 

by stream
-b

ased g
rouping, you try to red

uce variability in inp
ut, p

rocess, 
or outp

ut. B
ecause an ord

er is a custom
er/client w

ith a w
ish (for a p

rod
uct 

or service), stream
-b

ased or m
arket g

rouping can b
e the follow

ing:

• 
Prod

uct-b
ased: Sim

ilar w
ishes for different custom

ers (as often in 
m

anufacturing)
• 

C
ustom

er-b
ased: Sim

ilar custom
ers w

ith different w
ishes (as often 

in services). 17;

• 
Project-b

ased: Sim
ilar p

rojects in w
hich uniq

ue w
ishes of custom

-
ers are handled (as in architect b

ureaus)

The functional and m
arket structures have different “d

ow
nw

ard” and 
“up

w
ard” effects. A

 functional structure enab
les job sp

ecialization at the 
job level and constrains the p

ossibilities of job enlarg
em

ent, enrichm
ent, 

17 The local cross-functional d
istrict team

s of B
uurtzorg N

ed
erland and the local 

b
ranches of Svenska H

and
elsb

anken are exam
p

les of custom
er-b

ased g
roup

ing
s.

and cross-functional team
w

ork. The op
p

osite is the case w
ith m

arket 
g

rouping. The functional structure also lead
s to b

oth a centralization of 
d

ecision m
aking and a p

roliferation of lateral linkag
es. The op

p
osite is the 

case w
ith m

arket g
rouping: In effect, the functional structure lacks a b

uilt-
in m

echanism
 for coordinating the w

ork flow
. U

nlike the m
arket struc-

tures that contain the w
ork-flow

 interd
ep

end
encies w

ithin single units, 
functional structures im

p
ed

e b
oth m

utual ad
justm

ent am
ong different 

sp
ecialists and direct sup

ervision at the unit level by m
anag

em
ent. The 

structure is incom
p

lete; ad
ditional m

eans of coordination m
ust b

e found. 
The natural tend

ency is to let coordination p
rob

lem
s rise to hig

her-level 
units in the hierarchy, until they arrive at a level w

here the different func-
tions in q

uestion m
eet. The troub

le w
ith this, how

ever, is that the level 
m

ay b
e too far rem

oved from
 the p

rob
lem

 (M
intzb

erg 1983, 59).

T
H

E D
ESIG

N
 PA

R
A

M
ET

ER
S O

F ST
SL

H
ere w

e p
resent the p

aram
eters that w

e p
resent in the next p

arag
rap

h 
to reform

ulate Lean in term
s of STSL’s p

aram
eters. The p

aram
eters refer 

to the p
rod

uction structure (the g
rouping and coup

ling of p
erform

ance 
op

erations) and the control structure (the g
rouping and coup

ling of con-
trol op

erations). The p
erform

ance op
erations are sub

divid
ed into the cat-

eg
ories of p

rep
aratory, m

aking, and sup
p

ort op
erations. The p

rep
aratory 

functions includ
e q

uoting, engineering, ord
er p

rocessing, and p
rocure-

m
ent. The sup

p
ort functions includ

e q
uality control, m

aintenance, logis-
tics, accounting and control, and p

ersonnel. For reasons of sp
ace, w

e 
concentrate on the p

aram
eters of the p

rod
uction structure, including the 

p
aram

eter of sep
aration/integ

ration of p
erform

ance and control:

• 
Functional concentration versus d

econcentration. This p
aram

eter 
refers to the w

ay of g
rouping of m

aking functions: functional ver-
sus m

arket g
rouping.

• 
Functional sp

ecialization versus d
esp

ecialization. This p
aram

eter 
refers to the centralization versus d

ecentralization of p
rep

aratory 
and sup

p
ort functions.
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• 
Functional 

differentiation 
versus 

integ
ration. 

This 
p

aram
eter 

refers to the level of division of lab
or or job sp

ecialization w
ithin 

the p
rep

aratory, m
aking, and sup

p
ort functions.

• 
Sep

aration versus integ
ration of p

erform
ance and control. This 

p
aram

eter refers to the sep
aration versus integ

ration of concep
-

tion and execution.

N
ote that the three p

aram
eters of the p

rod
uction structure refer to 

the sam
e p

henom
enon (functional or m

arket g
rouping

) ap
p

lied b
oth to 

different p
arts and to different levels of the p

rim
ary p

rocess. The p
aram

-
eters are used in b

oth a d
escriptive and a norm

ative w
ay: in com

p
lex and 

d
ynam

ic environm
ents, the com

bination of functional d
econcentration, 

d
esp

ecialization, and integ
ration enhances the q

uality of the org
aniza-

tion, w
ork, and lab

or relations.
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 typical functionally concentrated, sp
ecialized, and differentiated org

a-
nization w

ith sep
aration of p

erform
ance and control w

ould look like fig
ure 

17.1 (and note that in M
intzb

erg’s divisionalized form
, this is the internal 

structure of the divisions and
/or b

usiness units it is com
p

osed of):

Fig
ure 17.1 A

 C
om

p
lex O

rg
anization w

ith Sim
p

le Job
s (D

e Sitter1983, 138

The und
erlying id

ea of such an organizational structure is that cost 
red

uctions can b
e b

est achieved by exploiting econom
ies of scale. A

t 
the sam

e tim
e, the diseconom

ies of scale that are created in this w
ay are 

accepted and even m
ad

e invisible. The id
ea of cost red

uction by econo
-

m
ies of scale inform

s not only the d
esign of organizational structure b

ut 
also the d

esign of incentive and rew
ard structures. A

s such, the functional 
structure is entrenched and difficult to change: you have to change b

oth 
taken-for-granted w

ays of thinking (cultural change) and of d
oing (struc-

tural change). In a nutshell, the id
ea tells you that to red

uce costs, you 
should group in a functional w

ay, and you should optim
ize the function-

ally sp
ecialized parts or segm

ents of the organization by aim
ing at job 

sp
ecialization (to econom

ize on w
age costs), m

axim
al capacity utilization 

(to avoid idle capacity), and large batch prod
uction (to am

ortize setup 
tim

es). Parad
oxically, this lead

s to a sub
optim

ization of the w
hole: it dis-

rupts the ord
er flow

; creates excessive inventories w
ith negative effects 

on costs, q
uality, cycle tim

e, and flexibility; and increases coordination 
costs im

m
ensely, w

hich necessitates high staff levels and the installm
ent 

of com
plex planning and cost-accounting system

s. O
verhead costs w

ill 
rise, and the parad

ox result of cost red
uction in this w

ay is a w
orsening 

of p
erform

ance in term
s of q

uality, tim
e/sp

eed, and costs. The system
 

d
ynam

ics are show
n in figure 17.2.

Fig
ure 17.2 D

iseconom
ies of scale (ad

ap
ted from

 Suri, 2010, 45)
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For som

e, Lean is ab
out w

aste red
uction (the seven form

s of m
ud

a) and
/

or continuous p
rocess im

p
rovem

ent. This is a m
isleading characteriza-

tion of Lean. First, w
aste red

uction is neither a g
oal nor a m

anufactur-
ing strateg

y: Is losing w
eig

ht the d
efinition of a g

ood diet? N
o; it is 

b
etter health, increased cap

abilities, and long
er life. So it m

ust b
e for 

Lean. M
ore fittingly, Lean em

p
loys a larg

e set of concepts and tools to 
red

uce d
elays and q

uicken resp
onse in all p

rocesses. That is fund
am

ental 
Lean, w

ith tim
e com

p
ression as its m

ain focus (Schonb
erg

er, 2008, 45). 
Stand

ard and D
avis concur: “If elim

inating w
aste is the central them

e of 
an im

p
rovem

ent effort, the b
enefits w

ill b
e sup

erficial…
System

 im
p

rove-
m

ent focuses on im
p

roving how
 m

aterial and inform
ation flow

 throug
h 

the p
lant. Its objective is to m

inim
ize cycle tim

e (Stand
ard and D

avis 1999, 
134). So d

oes Suri (2010). It’s ab
out tim

e.
Second, if all im

p
ortant form

s of w
aste are caused by functional 

b
atch-and

-q
ueue p

rod
uction, it isn’t helpful to try to red

uce w
aste w

ithin 
that structure. Im

p
rovem

ent w
ithin those structures is called “kam

ikaze 
kaizen” by W

om
ack and “p

aintb
all kaizen” by Stand

ard and D
avis (1999, 

134). The m
ost im

p
ortant g

ain is in sub
stituting “org

anizing w
ith the flow

” 
for “org

anizing across the flow
.”

T
H

E LEA
N
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R
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Y
: FLO
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R
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C
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H
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A
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C
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B
U

FFER
S

A
ccord

ing
 to H

o
p

p
 and

 Sp
earm

an (2008), in an id
eal w

orld
 w

ithout vari-
ab

ility, d
em

and
 and

 transform
atio

n can b
e p

erfectly alig
ned

. H
ow

ever, 
the real w

orld
 w

ith variab
ility necessitates b

uffers. Variab
ility co

m
es in 

tw
o form

s: d
em

and
 and

 p
ro

cess or transform
ation variab

ility. A
nd

 b
uf-

fers can take o
nly three form

s: tim
e (w

hen d
em

and
 w

aits for p
ro

d
ucts/

p
arts), inventory (w

hen p
ro

d
uct is finished

 b
efore d

em
and

), and
 cap

ac-
ity (w

hich red
uces the need

 for the other tw
o b

uffers). For trad
itio

nal 
b

ureaucratic org
anizatio

ns, id
le cap

acity is the m
ain w

aste. The g
uid

ing 

id
ea for org

anizing
 p

ro
d

uctio
n is m

axim
um

 resource utilizatio
n, w

hich 
is b

est realized
 in a functio

nal structure (M
o

d
ig

 and
 A

hlstro
m

 2012). 
B

ut such a m
anufacturing

 strateg
y necessarily p

ro
d

uces w
aste in the 

form
 of tim

e and
/or inventory b

uffers (and, accord
ing

 to d
e Sitter, ad

d
s 

internal variab
ility to d

em
and

 variab
ility). In co

ntrast, the Lean strat-
eg

y is aim
ed

 at flow
 efficiency (M

o
d

ig
 and

 A
hlstro

m
 2012). The m

ost 
im

p
ortant w

astes are tim
e end

 inventory b
uffers. To red

uce those b
uf-

fers, Lean intro
d

uces a flow
 structure, installs a p

ull p
lanning

 system
, 

and
 then starts a p

ro
cess of co

ntinuous im
p

rovem
ent to further red

uce 
p

ro
cess variab

ility. B
ut such a m

anufacturing
 strateg

y necessitates 
cap

acity b
uffers. Toyota exp

loited
 its und

erstand
ing

 of the science of 
o

p
eratio

ns b
y using

 a 30 p
ercent cap

acity b
uffer to sup

p
ort its strat-

eg
y to d

rive co
nsistent, low

 cycle tim
es. M

ost Lean p
ractitio

ners w
ould 

lab
el such a cap

acity b
uffer as no

n-cvalue-ad
d

ed
 and

 try to elim
inate 

it…
Toyota chose to p

ay for inventory red
uctio

n, low
 cycle tim

es, and 
co

ntinuous-im
p

rovem
ent efforts w

ith its cap
acity b

uffer. The cost of 
the cap

acity b
uffer w

as outw
eig

hed
 b

y the ab
ility it p

rovid
ed

 Toyota 
for b

uffering
 ag

ainst variab
ility to achieve low

er inventories, red
uced 

scrap, and
 b

etter resp
o

nse tim
e. This w

as the rig
ht choice for Toyota 

and
 w

as reflected
 in its financial statem

ents (Pound, B
ell, and

 Sp
earm

an 
2014, 175

–76).
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The evild
oer for b

oth Lean and
 STSL is functional b

atch-and
-q

ueue p
ro

-
d

uction; b
oth turn over the p

ro
d

uction structure from
 a functional to a 

m
arket-b

ased
 one (functional d

econcentration). In Lean, m
arket-b

ased 
g

roup
ing

s are called
 “value stream

s.” The b
est w

ay to think ab
out a 

value stream
 is as a b

usiness seg
m

ent focused
 on a p

ro
d

uct fam
ily, 

or som
etim

es, custom
er fam

ily. There is p
rob

ab
ly nothing

 m
ore effec-

tive, in p
rocess im

p
rovem

ent, than b
reaking

 up
 the functional silos and 

realig
ning

 the p
rocesses b

y the w
ork flow

 in a p
ro

d
uct fam

ily. The w
ork 

cell is a m
icrocosm

 of this realig
nm

ent. The focused
 factory and

 p
lants 
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in a p
lant are enlarg

ed
 variants. Linking

 a focused
 factory to a sup

-
p

ly chain or custom
er chain extend

s the schem
e further (Schonb

erg
er 

2008, 106).
Lean is b

ased
 on b

oth a d
ifferent w

ay of thinking
 (the id

ea of econo
-

m
ies of flow

 or flow
 efficiency) and

 of d
oing

 (d
esig

ning
 org

anizational 
structures and

 rew
ard

 and
 incentive system

s that are inform
ed

 b
y this 

id
ea). To create a flow

, you take a restricted
 set of sim

ilar ord
ers (for 

exam
p

le, all titanium
 b

icycles, as in W
om

ack and
 Jones 2003), d

eter-
m

ine the op
erations/m

achines you need
 to p

ro
d

uce this sub
set of 

ord
ers, unfasten them

 from
 the floor, and

 p
lace them

 tog
ether in a 

cross-functional value stream
 and

/or m
anufacturing

 cell. The ad
van-

tag
es are m

any. First, you red
uce the com

p
lexity of the p

ro
d

uction 
structure b

y p
lacing

 interd
ep

end
ent activities in the sam

e unit. This 
red

uces coord
ination need

s and
 enab

les you to install im
m

ensely sim
-

p
lified

 p
lanning

 and
 cost-accounting

 system
s. B

oth p
lanning

 and
 cost 

accounting
 are d

irected
 at the hig

her levels of value stream
s and

 m
anu-

facturing
 cells, not at ind

ivid
ual levels of m

achines and
 op

erations, as in 
trad

itional p
lanning

 and
 cost-accounting

 system
s. In term

s of costs, you 
red

uce overhead
 costs, d

ecrease the num
b

er of lateral linkag
es, and 

intro
d

uce p
erform

ance criteria that are targ
eted

 at the op
tim

ization of 
the p

ro
cess as a w

hole.
Second, by introd

ucing flow
 p

rod
uction, you low

er inventories w
ith 

p
ositive effects on costs (less capital tied up in inventories, sm

aller storag
e 

sp
ace, less m

aterial handling, less risk of ob
solescence), q

uality (early dis-
covery of d

efects, less scrap and rew
ork, and im

p
rovem

ent of root-cause 
analysis), cycle tim

e (shorter cycle tim
es and less variability of cycle tim

es), 
and flexibility (shorter cycle tim

es p
ostp

ones com
m

itting resources to 
p

rod
uction and thus enab

les ad
aptation to chang

es in custom
er ord

ers). 
Instead of pitting costs ag

ainst q
uality and tim

e, Lean stresses the cost 
asp

ects of q
uality and tim

e. B
y concentrating on im

p
rovem

ents in q
uality 

and sp
eed, costs w

ill b
e red

uced as a conseq
uence, and new

 b
usiness 

w
ill b

e g
enerated.
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Functional d

esp
ecialization is the sam

e as functional d
econcentration 

b
ut is now

 ap
p

lied
 to the p

rep
aratory and

 sup
p

ort functions. It m
eans 

that form
erly centralized

 p
rep

aratory and
 sup

p
ort functions are d

ecen-
tralized

 to the d
ifferent value stream

s (as in the B
rom

ont case, in w
hich 

each cross-functional p
rod

uct unit has its ow
n sup

p
ort unit). It’s the 

sam
e in Lean/Q

RM
. N

otice that each cluster (focused
 factory) has its 

ow
n staff of eng

ineering
 (m

anufacturing, q
uality, d

esig
n), m

aintenance 
and

 m
aterial sup

p
ort (N

icholas and
 Soni 2006, 195). In Q

RM
, this is 

called
 an “office cell.” In Q

RM
, shop

-floor and
 office cells are alw

ays 
d

esig
ned

 around
 a Focused

 Targ
et M

arket Seg
m

ent (FTM
S). A

n office 
cell is b

ased
 on the sam

e d
esig

n p
rincip

les as ap
p

lied
 to a shop

-floor 
cell and

 is d
efined

 as “a closed
-loop, collocated, d

ed
icated, m

ultifunc-
tional, cross-trained

 team
 resp

onsib
le for the office p

rocessing
 of all 

job
s b

elong
ing

 to a sp
ecific FTM

S. The team
 has com

p
lete ow

nership 
of the cell’s op

eration, and
 the p

rim
ary g

oal of the team
 is red

uction of 
the cell’s [cycle tim

e]” (Suri 2010, 14). Form
er overhead

 is now
 contained 

w
ithin the value stream

s and
/or cells, w

hich g
reatly sim

p
lifies b

oth p
lan-

ning
 and

 cost accounting
.

Functional d
esp

ecialization corresp
ond

s to M
intzb

erg
’s horizontal 

and
 vertical d

ecentralization or d
ecentralization of staff and

 line func-
tions, as in the d

ivisionalized
 form

. A
ccord

ing
 to M

intzb
erg, d

ecen-
tralization can b

e selective and
 p

arallel. This corresp
ond

s to STSL’s 
d

istinction b
etw

een asp
ectual and

 integ
ral control. Parallel d

ecen-
tralization or integ

ral control is log
ically associated

 w
ith m

arket-b
ased 

g
roup

ing
. Each unit or d

ivision is d
ecoup

led
 from

 the others and
 is 

g
iven the p

ow
er necessary to m

ake all those d
ecisions that affect its 

ow
n p

rod
ucts, services, or g

eog
rap

hical areas. In other w
ord

s, p
arallel 

vertical d
ecentralization is the only w

ay to g
rant m

arket-b
ased

 units the 
p

ow
er they need

 to function in a q
uasiautonom

ous m
anner (M

intzb
erg 

1983, 102). N
ote that in M

intzb
erg

’s d
ivisionalized

 form
, m

arket-b
ased 
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g
roup

ing
 and

 p
arallel d

ecentralization stop
 at the d

ivisional level, w
hile 

in b
oth STSL and

 Lean they are ap
p

lied
 “all the w

ay d
ow

n” to the level 
of cross-functional team

s or cells. That is one of the reasons w
hy socio

-
technical and

 Lean org
anizations d

o not fit any of M
intzb

erg
’s five 

config
urations

.18
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fter introd
ucing flow

 in the m
anufacturing p

rocess and d
ecentralizing 

p
rep

aratory and sup
p

ort functions to the value stream
s, functional d

econ-
centration can now

 b
e ap

p
lied to the internal structure of the cells (and or 

value stream
s). In each cell, different and interrelated op

erations are car-
ried out on a restricted set of sim

ilar ord
ers. The result is cross-functional 

team
s that contrast w

ith the functional team
s of the functional structure. 

A
p

p
lication of cross-training m

akes the team
 m

em
b

ers m
ultiskilled and 

the team
 a flexib

le one. To record the level of cross-training, b
oth STSL 

and Lean use the flex m
atrix. The vertical axis of the m

atrix contains all 
direct and indirect team

 tasks, and the horizontal axis contains all team
 

m
em

b
ers. W

ithin the m
atrix, you can see w

ho is ab
le to carry out w

hich 
task. A

ccording to M
intzb

erg, there is a trad
e-off b

etw
een efficiency and 

q
uality of w

ork: “Job enlarg
em

ent p
ays to the extent that the g

ains from
 

b
etter-m

otivated w
orkers in a p

articular job offset the losses from
 less-

than-optim
al technical sp

ecialization” (M
intzb

erg 1983, 31). A
g

ainst this, 
b

oth Lean and STSL can exp
lain w

hy org
anization and job d

esig
n have 

direct and sim
ultaneous p

ositive effects on b
oth efficiency and q

uality of 
w

ork. They b
oth p

oint to the necessary m
acro

- and m
eso

-level p
recondi-

tions for job enlarg
em

ent and enrichm
ent in conditionally autonom

ous 
team

s at the job level. In this w
ay, they create sim

p
le org

anizations w
ith 

com
p

lex job
s and thus im

p
rove b

oth the q
uality of the org

anization and 
the q

uality of w
ork.

18 A
nd b

ecause he thinks the d
istinction b

etw
een functional and m

arket g
roup

ing is 
irrelevant for p

rofessional b
ureaucracies, he m

isses the innovations that actually take 
p

lace in health care and ed
ucation; see C

hristis 2011.
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A
ccord

ing
 to Lazonick (2005), functional and

 hierarchical integ
ration 

is one of the characteristics of the innovative enterp
rise (the other 

tw
o b

eing
 strateg

ic control and
 financial com

m
itm

ent). A
ll org

aniza-
tions have a certain level of functional or horizontal and

 hierarchical 
or vertical sp

ecialization. M
ost org

anizations also ap
p

ly a d
eep

 level 
of d

ivision of lab
or. B

y functional d
ifferentiation and

 seg
m

entation on 
the horizontal axis, they necessitate further hierarchical d

ifferentiation 
and

 seg
m

entation on the vertical axis. The result is a b
ureaucratic, 

com
p

lex org
anization w

ith sim
p

le job
s. A

 sm
all vang

uard
 of innova-

tive org
anizations intro

d
uce functional and

 hierarchical integ
ration in 

their org
anization. Lean and

 STSL d
o so b

y d
esig

ning
 an org

anization 
that is com

p
osed

 of sm
aller org

anizations (the p
rincip

le of m
o

d
ular-

ity). They m
ake these m

o
d

ules cond
itionally autonom

ous b
y d

eleg
ating 

control tasks to those m
o

d
ules. “O

p
erators in w

ork cells typ
ically have 

autonom
y to m

ake d
ecisions and

 p
erform

 their ow
n b

asic eq
uip

m
ent 

m
aintenance, chang

eover, q
uality control, and

 job
-sched

uling
 (and

) 
also eng

ag
e in continuous-im

p
rovem

ent efforts, d
ata collection, and 

p
erform

ance m
anag

em
ent, and

 even m
aterials p

ro
curem

ent from
 ven-

d
ors” (N

icholas and
 Soni 2006, 79).

Fig
ure 17.3 K

ey transform
ations (ad

ap
ted from

 Suri 2010, 46)
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M
ost of the ad

vantages of Lean are a conseq
uence of its JIT flow

 system
, 

w
ith shorter cycle tim

es and low
er inventory levels. A

t the sam
e tim

e, this 
m

akes them
 extrem

ely vulnerable to disruptions of the flow
. Inventories 

act as safety b
uffers. Low

ering them
 m

eans low
ering the safety b

uffers. 
So introd

ucing flow
 structures at the sam

e tim
e m

akes p
rocess disruptions 

visible (by low
ering inventory levels), creates the urgency to rem

ove them
 

(to p
revent disruption of the flow

), and creates the p
ossibilities to d

o so 
(by m

ultiskilled w
orkers w

ho have an overview
 of the interrelated op

era-
tions of the p

rocess). N
ote that the d

esig
n seq

uence is this: First install 
flow

 p
rod

uction (value stream
s and cells) and p

ull planning system
s. O

nly 
then start the p

rocess of continuous im
p

rovem
ent. W

ithout continuous 
im

p
rovem

ent at the p
rocess level, the system

 w
ould fall apart. A

nd w
ith-

out the introd
uction of flow

 and p
ull at the system

 level, p
rocess im

p
rove-

m
ent m

akes little sense: Process im
p

rovem
ent alone cannot p

rod
uce 

system
w

id
e ad

vantages, and system
 im

p
rovem

ent req
uires that sp

ecific 
p

rocesses w
ithin the system

 b
e m

odified (Stand
ard and D

avis 1999, 127).
Routines are an im

p
ortant part of the p

rocess of continuous im
p

rove-
m

ent. In the Lean literature, a distinction is m
ad

e b
etw

een w
ork stand

ard
s 

and stand
ard w

ork. The form
er refers to the stand

ard
s or routines form

u-
lated by M

intzb
erg’s techno

-structure and im
p

osed on the w
orkers. It is 

an exam
ple of the sep

aration of conception and execution. Standard w
ork 

refers to stand
ard

s or routines that are d
evelop

ed, critically review
ed, 

and up
d

ated by the frontline w
orkers them

selves. It is an exam
ple of the 

integration of conception and execution: “W
hereas the form

er [stand
ard 

w
ork] relies m

ostly on the efforts of shop
-floor team

s to d
evelop stan-

d
ard

s, the latter [w
ork stand

ard
s] im

p
oses stand

ard
s that are d

evelop
ed 

by staff sp
ecialists and engineers.” (N

icholas and Soni 2006, 163–64).

CO
N

C
LU

SIO
N

CO
M

M
O

N
A

LIT
IES

W
e show

ed that Lean corresp
ond

s to the p
rescriptive STSL p

aram
eters: 

Lean com
bines functional d

econcentration, functional d
esp

ecialization, 

functional integ
ration, and integ

ration of p
erform

ance and control func-
tions. B

oth STSL and Lean reg
ard cross-functional team

s or cells as the 
b

asic b
uilding b

locks of the org
anization. The ad

vantag
es of the shift 

from
 functional to cross-functional units are m

any:

• 
C

ells elim
inate inventory (and so frees cash flow

).
• 

C
ells shorten cycle tim

e (and so creates cash flow
 and g

enerates 
new

 b
usiness).

• 
C

ells d
raw

 interrelated p
rocesses tog

ether in tim
e and p

lace (and 
so enab

les continuous im
p

rovem
ent of q

uality, sp
eed, and costs).

• 
C

ells elim
inate overhead costs (by sim

p
lifying p

lanning and cost-
accounting system

s).
• 

A
s the first custom

er of p
rod

uct engineering, cells enab
le d

esig
n 

for m
anufacturing.

H
ow

ever, d
esig

ning value stream
s and

/or cells can b
e a difficult affair. 

There are m
any w

ays of g
rouping sim

ilar ord
ers, and finding the rig

ht one 
can b

e a hard nut to crack. D
esig

ning stream
s and

/or seg
m

ents w
ithin 

stream
s can take different form

s according to the situation you start w
ith. 

To sim
p

lify m
atters, D

e Sitterdisting
uishes three different d

esig
n contexts 

or start situations: crisscross or sp
ag

hetti stream
s, latent stream

s, and one 
single stream

 (fig. 17.4). These are called heterog
eneous, sem

ihom
og

e-
neous, and hom

og
eneous stream

s in K
uip

ers and van A
m

elsvoort (1990).

Fig
ure 17.4 D

esig
n situations (d

e Sitter 1994, 245)
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These corresp
ond to H

op
p and Sp

earm
an’s distinction (b

ased on 
H

ayes and W
heelw

rig
ht 1979) b

etw
een the jum

b
led flow

 (job shop), the 
disconnected line flow

 (b
atch p

rod
uction), and the connected line flow

 
(assem

b
ly line).

D
ESIG

N
 P

R
IN

C
IP

LES A
N

D
 CO

N
T

EX
T

S IN
 M

A
N

U
FA

C
T

U
R

IN
G

W
e can first use these d

ifferent d
esig

n contexts to resolve a d
eb

ate 
that is raging in the Lean com

m
unity: Is Q

RM
 the sam

e as or totally d
if-

ferent from
 Lean? Lean in its classical, Toyota, form

 w
as d

evelop
ed for 

hig
h- volum

e/low
-variety p

rod
uction. It w

as then ap
p

lied to the d
ifferent 

d
esig

n situations of sem
ihom

og
eneous and heterog

eneous stream
s. In 

the w
ay it had to invent new

 tools b
ecause tools such as value stream

 
m

ap
p

ing, K
A

N
B

A
N

, and leveled p
rod

uction m
ake no sense in the hig

h-
variety/low

-volum
e situation (crisscross stream

s). Suri d
evelop

ed Q
RM

 to 
m

eet the hig
h-variety/low

-volum
e situation. In this w

ay, he d
evelop

ed 
tools that are ap

p
licab

le in the other d
esig

n situations. So b
oth ap

p
ly 

the sam
e hig

her-level p
rincip

les to d
ifferent low

er-level d
esig

n contexts. 
B

oth are extensively covered in D
e Sitter1987 and 1994. D

e Sitteroffers 
a set of analytical tools for introd

ucing flow
 p

rod
uction in these d

iffer-
ent situations that are b

road
er than and p

artly overlap w
ith the tools 

offered in the Lean/Q
RM

 literature. O
n the other hand, STSL w

as never as 
creative as Lean in d

evelop
ing sim

p
lified p

lanning and cost-accounting 
system

s and visual-control system
s.

The discussion of STSL and Lean seem
s to focus on the d

esig
n of the 

assem
b

ly line. The g
eneral id

ea of D
e Sitteris to red

esig
n the assem

b
ly 

line into p
arallel flow

s w
ith less stations in w

hich less p
eop

le carry out 
m

ore interd
ep

end
ent tasks in long

er ”takt” or w
ork-cycle tim

es. This can 
take the form

 of p
hase g

roup
s, m

inilines, d
ock g

roup
s, and p

reassem
b

ly 
in m

od
ule g

roup
s and can cum

ulate in assem
b

ly g
roup

s in w
hich the 

com
p

lete p
rod

uct is m
ad

e in a few
 p

hases by one or a few
 g

roup
s (as 

in the Volvo U
d

d
evalla p

lant in Sw
ed

en). A
p

art from
 the effect on the 

q
uality of w

ork, this w
ould d

rastically red
uce system

 losses: takt tim
e is 

inversely related to system
 losses of the line structure such as stochastic 

losses, b
alancing losses, and so on. In W

om
ack, Jones, and Roos (1990), 

the assem
b

ly g
roup

s of U
d

d
evalla are p

resented as a naïve return to a 
lost tim

e of craft p
rod

uction. O
n the other hand, the averag

e Jap
anese 

takt tim
e w

as ninety second
s, w

hich is long w
hen com

p
ared to Europ

ean 
firm

s (thirty-tw
o second

s for the Fiesta in B
elgium

 and forty second
s for 

the Peug
eot in France, according to d

e Sitter). This exp
lains at least p

art 
of the Jap

anese success. M
oreover, w

hen confronted w
ith a tig

ht lab
or 

m
arket, Toyota started to exp

erim
ent w

ith “Scandinavian” form
s of w

ork 
in restructuring at the assem

b
ly line (Pill and Fujim

oto 2007).

LEA
N

 A
N

D
 M

EA
N

?
The tim

e has com
e for the socio

-technical com
m

unity to shed its p
reju-

dices on Lean. The first one is that Lean concentrates on p
rocess im

p
rove-

m
ent and neglects org

anizational d
esig

n. A
s w

e show
ed, this is an ab

surd 
accusation. A

 second one is that Lean neglects q
uality of w

ork. B
rom

ont 
is a star case of Lean/Six Sig

m
a w

ithin G
eneral Electric. Those w

ho vis-
ited the p

lant and sp
oke w

ith the w
orkers and team

 lead
ers know

, ag
ain, 

that this is an ab
surd accusation. Its structure, w

ith cross-functional m
an-

ufacturing and sup
p

ort cells, can b
e called socio

-technical, and w
e all 

ad
m

ired the w
ay frontline w

orkers are involved in the continuous p
rocess 

of im
p

rovem
ent and innovation of the p

lant. Long ag
o, Lean ad

d
ed the 

und
erutilization of hum

an cap
acities as a form

 of w
aste, and the spirit of 

Lean is w
ell captured by Schonb

erg
er (2008): “Lean is hard on p

rocesses 
and soft on p

eop
le.” B

y sub
stituting cap

acity b
uffers for tim

e and inven-
tory b

uffers, Lean enab
les frontline w

orkers to p
articip

ate in the p
ro

-
cess of continuous im

p
rovem

ent. The op
p

osite is the case in functional, 
b

ureaucratic structures: B
y aim

ing at m
axim

um
 cap

acity utilization, these 
org

anizations are hard on p
eop

le and soft on p
rocesses. These are the 

real m
ean org

anizations.

R
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ork: Tow

ard Total 
W

orkplace Innovation

G
e

e
r

t v
a

n h
o

o
t

eG
e

M

IN
T

R
O

D
U

C
T

IO
N

T
urbulence, turbulence, and even m

ore turbulence—
that is the envi-

ronm
ent in w

hich organizations are op
erating now

adays. C
hange, 

change, and even m
ore change—

that is the resp
onse that today’s orga-

nizations have adopted. O
rganizational change therefore seem

s to have 
b

ecom
e one of the m

ain social problem
s or risks in contem

p
orary society. 

Yet stud
y after stud

y indicates that the rate of change is not quite as fast 
as it w

ould ap
p

ear. H
ow

ever, it ap
p

ears that a radical change is gathering 
m

om
entum

. In this chapter, w
e explore the underlying reason. First, w

e 
focus on the how

s and w
hys of the traditional organization. Then w

e pres-
ent an environm

ental overview
. It w

ill not com
e as a surprise that custom

-
ers now

adays have different exp
ectations from

 those of half a century ago. 
In the lab

or m
arket too, w

e have reached a m
ilestone in history; w

e ap
p

ear 
to b

e on the verge of a new
 era. It is tim

e for a paradigm
atic shift. N

ext, w
e 

exam
ine the new

 paradigm
. Total W

orkplace Innovation, w
hich is the issue 

at stake, is an integrated version of various design theories and traditions. 
W

e conclude our chapter by looking ahead to the end of this century.

T
H

E T
R

A
D

IT
IO

N
A

L M
A

N
N

ER
 O

F W
O

R
K

IN
G

From
 the eig

hteenth century onw
ard, w

hen em
p

loyees w
ere first g

ath-
ered tog

ether und
er one roof in w

orkshop
s, the org

anization of w
ork 

b
ecam

e a m
ajor issue. B

efore then, farm
ers and artisans larg

ely d
eter-

m
ined, of their ow

n accord, w
hen and how

 they w
orked. The rise of these 

w
orkshop

s d
rastically chang

ed this. A
 constant factor in the evolution 

is the increasing sp
ecialization of w

ork, tow
ard p

rocessing. A
s p

rod
uc-

tion w
orkshop

s g
rew

 in size, the w
ork could increasingly b

e sub
divid

ed 
into sp

ecialized tasks. W
orkers no long

er m
ad

e p
rod

ucts b
ut only p

er-
form

ed a sp
ecific p

roced
ure. The Scottish m

oral p
hilosop

her A
d

am
 Sm

ith 
ob

served this ad
vanced division of lab

or d
uring his visits to factories in 

the eig
hteenth century. H

e ad
vocated the rapid dissem

ination of sp
e-

cialization; he anticip
ated that it w

ould result in m
ajor p

rod
uctivity g

ains. 
The reasons for this are the increased exp

ertise em
p

loyees acq
uire w

hen 
carrying out sim

p
le activities—

no tim
e is lost sw

itching b
etw

een differ-
ent tasks and tools, and there is the p

otential to use m
achines to p

erform
 

sim
p

le tasks and to lim
it the necessary training p

eriod. A
s a result, it 

b
ecom

es p
ossib

le to recruit cheap
er lab

orers.
A

t 
the 

end 
of 

the 
nineteenth 

century, 
the 

A
m

erican 
engineer 

Fred
erick Taylor w

as a m
ajor p

rop
onent of this stand

ardization. H
e felt 

that by letting em
p

loyees them
selves w

ork out how
 b

est to ap
p

roach 
their w

ork, the capitalist/entrep
reneur of the tim

e w
as m

issing out on the 
op

p
ortunity to earn larg

e p
rofits. In those d

ays, piecew
ork p

ay w
as com

-
m

onp
lace. The g

eneral assum
ption is that em

p
loyees w

ork hard
er w

hen 
they are p

aid p
er piece. The reality is very different. If they did this, they 

w
ould p

rod
uce a g

reater “sup
p

ly,” w
hereas the “d

em
and” rem

ains the 
sam

e. A
 b

urg
eoning sup

p
ly w

hile d
em

and rem
ains level m

akes the p
rice 

p
lum

m
et. The em

p
loyees und

er Taylor’s com
m

and knew
 this very w

ell 
and w

ere therefore d
rag

ging their feet. They w
orked sufficiently slow

ly to 
ensure that the sup

p
ly p

rod
uced rem

ained just low
er than the d

em
and, 

to keep the p
rice artificially as hig

h as p
ossib

le. Taylor w
as aw

are of the 
p

ractice b
ecause he had b

een a lab
orer him

self for a w
hile. A

s long as the 
lab

orers kept the p
rod

uction p
rocess und

er their control, the com
p

any 
and society w

ould rem
ain d

ep
rived of p

otential p
rod

uctivity g
ains. This 

req
uired a sep

aration b
etw

een m
anag

ers and w
orkers in the org

aniza-
tion, w

ith the m
anag

ers sp
ecializing in the scientific d

evelop
m

ent of the 
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p
rep

aration and sup
p

ort of the w
ork and the w

orkers needing to ensure 
that these rules w

ere actually follow
ed. A

 new
 social categ

ory w
as b

orn: 
m

anag
em

ent. It is a p
rofessional g

roup that has continued to g
row

 to this 
d

ay. In ad
dition to sp

ecialization or b
etter sim

p
lification in executing the 

w
ork, another sp

ecialization focused on thinking ab
out p

erform
ing the 

w
ork. The p

rep
aration and sup

p
ort of the w

ork w
ere assig

ned to num
er-

ous sp
ecialized d

ep
artm

ents.
This m

ethod for org
anizing w

ork w
as w

id
ely dissem

inated in the last 
century—

not only in factories, b
ut also in offices and ed

ucational and 
care org

anizations. A
nyone w

ho thinks this m
ethod of org

anization has 
now

 b
ecom

e ob
solete has b

een hood
w

inked by m
anag

em
ent talk of a 

“horizontal, learning org
anization in the know

led
g

e econom
y.” It rem

ains 
the d

om
inant org

anization m
ethod. Surg

eons p
erform

ing op
erations in 

sp
ecialist treatm

ent w
ard

s for cataracts, knees, or hip
s are exam

p
les of a 

contem
p

orary ap
p

lication of the org
anization p

rincip
les d

evelop
ed early 

last century. H
ig

hly skilled know
led

g
e w

orkers in call centers, reciting 
im

p
osed scripts that m

ust b
e com

p
leted w

ithin three m
inutes, p

op
ulate 

one of the fastest-g
row

ing sectors of our econom
y.

M
ost larg

e org
anizations op

erate on the b
asis of an im

p
ressive num

-
b

er of d
ep

artm
ents and sub

divisions, according to the “p
rocess” that 

need
s to b

e com
p

leted for the p
rod

uct or service. The custom
er ord

er to 
b

e p
rocessed (a p

rod
uct or service) is sp

lit into the elem
entary com

p
o

-
nents that are subjected to the p

rocessing. The result is that the p
rod

uct 
or custom

er need
s to travel long distances b

etw
een d

ep
artm

ents, facing 
d

elays on every occasion and a risk of disruption. W
hat is hap

p
ening here, 

on every occasion? The org
anization first and forem

ost looks “inw
ard,” to 

the activities it p
erform

s. N
ext, sim

ilar activities w
ill b

e accom
m

od
ated 

w
ithin the sam

e org
anizational unit. The result is a functional structure.

In such a structure, the em
p

loyee form
s p

art of a functional team
 

in w
hich sim

ilar actions can b
e carried out on all ord

ers. Little cohesion 
exists b

etw
een the activities at the team

 level and unit level, so there is lit-
tle coop

eration. Em
p

loyees w
ho b

elong to the sam
e d

ep
artm

ent or team
 

in a functional structure often have the illusion that they are collab
orating. 

They are not collab
orating in the sense that they are com

p
leting a com

-
m

on p
rod

uct or service tog
ether, throug

h each other’s w
ork. A

 team
 

of tax insp
ectors checking up on different taxp

ayers d
oes not collab

o
-

rate. A
ccording to M

arx, these em
p

loyees are alienated from
 each other 

b
ecause they p

erform
 w

ork that is (functionally) d
etached. W

hy d
o they 

retain the illusion that they are collab
orating? They are w

orking in close 
p

roxim
ity to each other, b

ut that is all these colleag
ues actually have in 

com
m

on.
A

t the level of the org
anization as a w

hole system
, there is close col-

lab
oration am

ong the different com
p

onents of the structure. A
fter all, 

they m
ay all b

e linked to the ord
ers. This results in a com

p
lex org

aniza-
tion w

ith frag
m

ented subtasks, and every subtask is, in p
rincip

le, linked 
to every other subtask. The functional-org

anization m
ethod is often asso

-
ciated w

ith short-cycle w
ork, still d

riven by Ford and the call centers. In 
fact, it is a sp

ecial version that ap
p

lies frag
m

entation to an extrem
e level. 

B
ut this com

es at a p
rice. W

e alread
y learned this d

uring our d
ays in the 

Scouts, w
ith the g

am
e “C

hinese w
hisp

ers,” w
hen w

e w
hisp

ered a m
es-

sag
e from

 the start to the end of the chain, losing som
e of the content in 

the p
rocess. W

ith every w
hisp

er-and
-listen interaction—

w
ith every step 

of the p
rocess-oriented p

rod
uction p

rocess—
w

e run the risk of som
e-

thing g
oing w

rong. W
e have lost sig

ht of those system
 losses. W

hile the 
focus is p

laced on the sp
ecialist op

eration, in search of econom
ies of 

scale, the q
uestion arises: W

ho is actually looking after the custom
er?
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P
R

O
B

LEM
S C

A
U

SED
 B

Y
 A

 C
H

A
N

G
IN

G
 EN

V
IR

O
N

M
EN

T
T

he trad
itio

nal m
anner o

f w
o

rking
 w

as hug
ely successful in the last 

century. T
he functio

nal o
rg

anizatio
n is d

esig
ned

 fo
r an enviro

nm
ent 

that is stab
le, secure, sim

p
le, and

 transp
arent. H

o
w

ever, since the 
1970s, o

rg
anizatio

ns have need
ed

 to
 m

eet o
ther, m

o
re p

ressing 
req

uirem
ents. T

he enviro
nm

ent b
ecam

e V
U

C
A

: vo
latile, uncertain, 

co
m

p
lex, and

 am
b

ig
uo

us. In the m
arket, the em

p
hasis increased

 o
n 

hig
h-q

uality p
ro

d
ucts and

 services, in ad
d

itio
n to

 co
m

p
etitio

n o
n 

p
rice. Jap

anese auto
m

o
b

ile m
anufacturers sud

d
enly started

 to
 co

m
-

p
ete w

ith W
estern car m

anufacturers, b
ased

 o
n the q

uality o
f the 

cars they m
ad

e. In the fo
llo

w
ing

 d
ecad

e, they p
iled

 o
n the p

ressure 
w

ith fast d
elivery in a tw

enty-fo
ur-ho

ur eco
no

m
y, p

artly d
ue to

 g
lo

-
b

alizatio
n. T

he variety in the rang
e o

f g
o

o
d

s o
n o

ffer also
 increased 

d
rastically d

ue to
 the ind

ivid
ualizatio

n o
f so

ciety. T
he 1980s w

ere 
characterized

 b
y a d

rive to
 increase flexib

ility.

The end of the 1980s saw
 a g

eop
olitical land

slid
e. There w

as glasnost 
in Poland, the B

erlin W
all cam

e d
ow

n, and the C
hinese com

m
unist p

arty 
chang

ed direction. The W
estern econom

y w
oke up in a new

 glob
al econ-

om
y and realized that com

p
aratively hig

h w
ag

es could b
e m

aintained 
only if innovation b

ecam
e the hallm

ark of our econom
y. A

s w
e entered 

the tw
enty-first century, the req

uirem
ent for sustainab

ility w
as ad

d
ed to 

this. The realization that our ecological footp
rint need

s to shrink eventu-
ally also reached the b

oard
room

s of virtually every org
anization. Since 

2010, w
e can ad

d another d
em

and to the list. Follow
ing tw

o consecutive 
b

aby b
oom

s in the p
revious century, w

e have op
erated in a p

lentiful lab
or 

m
arket over the p

ast fifty years. W
e are now

 in a com
p

letely different situ-
ation. G

iven the com
bination of a d

ecline in the num
b

er of young p
eop

le 
and the aging p

op
ulation, a g

row
ing num

b
er of p

eop
le are exiting the 

lab
or m

arket. W
e have now

 g
row

n used to the id
ea that w

e w
ill need to 

w
ork long

er to com
p

ensate for this. The job itself w
ill need to m

ake this 
feasib

le. O
rg

anizations m
ust therefore need to offer healthy w

ork.
Fig

ure 18.1 show
s that these criteria d

o not rep
lace each other b

ut 
exert cum

ulative p
ressure on org

anizations. U
nd

er the p
ressure of this 

com
bination of req

uirem
ents, org

anizations ap
p

lying a traditional, p
ro

-
cess-oriented, or functional job division are facing an increasingly diffi-
cult tim

e. M
anaging them

 in the rapidly changing environm
ent b

ecom
es 

increasingly com
p

lex; internal com
m

unication is challenging, and the 
resp

onse tim
e is excessive. The troub

leshooting p
otential of their em

p
loy-

ees is too sm
all, their internal relationship

s b
ecom

e m
ore strained, and 

they are faced w
ith a hig

her risk of stress. In virtually every sector, this 
b

ecom
es m

anifest throug
h a num

b
er of g

eneric b
ottlenecks. A

 freq
uently 

used m
etap

hor to visualize this typ
e of org

anization is a row
 of contig

u-
ous silos. B

etw
een the silos, there is a never-ending occurrence of coordi-

nation p
rob

lem
s. The tragic asp

ect is that the hard
er each silo (and every 

em
p

loyee) tries to d
o its utm

ost to achieve its ow
n (sub

optim
al) targ

ets, 
the hard

er they find it to reach harm
ony, and the m

ore coordination p
rob

-
lem

s and conflicts arise as a result. C
ustom

ers d
em

and ever-shorter d
eliv-

ery tim
es, w

hich m
akes it m

ore im
p

ortant to b
e inform

ed of each other’s 
field of activity and to m

ake clear ag
reem

ents w
ith the others.

Fig
ure 18.1 D

em
and

s Im
p

osed by the M
arket in the Past Few

 
D

ecad
es, ad

ap
tion b

ased on P. B
olw

ijn and T. K
um

p
e, 1991.
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The increase in know
led

g
e in p

articular ad
d

s further p
ressure. A

s a 
result, there is a g

row
ing need for a m

ultidiscip
linary ap

p
roach, b

ut the 
functional d

esig
n of org

anizations is com
p

letely unsuited to that p
urp

ose. 
A

 functional d
esig

n results in a frag
m

ented ap
p

roach to the custom
er 

b
ecause every d

ep
artm

ent or silo is resp
onsib

le for only p
art of the cus-

tom
er’s req

uirem
ents, w

hereas nob
od

y has the overall resp
onsibility. It 

seem
s p

arad
oxical, b

ut it is ab
solutely typical of functionally structured 

org
anizations that they d

o not focus on the custom
er b

ut rather on their 
ow

n d
ep

artm
ents and their ow

n p
rocesses. M

anag
ers therefore take the 

m
ost obvious action, w

hich is to im
p

ose m
ore rules and p

roced
ures. This 

conflicts w
ith the need for autonom

y in a V
U

C
A

 w
orld.

This situation can easily end up in a vicious circle of b
ureaucracy. This 

is illustrated by the law
 of Van H

ooteg
em

: “There is no such thing as a 
p

erfect rule. A
ny im

p
erfections of an intrinsically im

p
erfect rule are, as a 

rule, rep
laced by a new

, intrinsically im
p

erfect rule. The latter im
p

erfec-
tions are, as a rule, rep

laced by a new
, intrinsically im

p
erfect rule.” To 

exp
ress it in W

eb
er’s w

ord
s, “M

ankind has locked itself insid
e an iron 

cag
e” (W

eb
er, 1904–1905). In num

erous org
anizations, it seem

s even 
m

ore apt to refer to a “gild
ed cag

e” (Vranken 2013, 355).

C
H

A
LLEN

G
ES IN

 T
H

E LA
B

O
R

 M
A

R
K

ET
The W

estern population is sim
ultaneously aging and experiencing a reduc-

tion in the proportion of young people. The group of young people poten-
tially entering the labor m

arket is becom
ing gradually sm

aller com
pared 

w
ith the group of people reaching retirem

ent age. In 1990 in Flanders, there 
w

ere still 124 young people (fifteen- to tw
enty-four-year olds) for every 100 

older em
ployees (aged over fifty-five). N

ow
adays, there are already few

er 
young people than people over fifty-five. In 2025, there w

ill be only 74 
young people for every 100 older em

ployees. M
eanw

hile, the group of peo-
ple aged over sixty-five is clearly getting bigger. It is therefore logical that 
m

any sectors are m
aking efforts to m

axim
ize the inflow

 of young people, 
encouraging them

 to choose bottleneck occupations such as those in the 
care sector, the IT sector, or engineering. H

ow
ever, that is far from

 being the 

only w
ay to resolve the staff shortage. W

orking on the quality of w
orking life 

itself ensures that em
ployees rem

ain in w
ork for longer and that the sector’s 

appeal increases at the sam
e tim

e. To get an idea of the jobs considered 
”high-quality,” w

e can use the stress m
odel designed by K

arasek (1979). 
This m

odel indicates that the job dem
ands of the w

ork itself do not cause 
stress; rather, it the com

bination of w
ork-related dem

ands and the scope 
for decision m

aking is associated w
ith job control. If that scope is lim

ited, 
high w

ork-related dem
ands cannot be m

et, w
hich causes stress sym

ptom
s. 

Inversely, having sufficient scope for decision m
aking m

akes it possible to 
handle w

ork-based dem
ands adequately. A

s a result, these dem
ands are 

instead experienced as challenging and m
otivating, and the job provides 

opportunities to learn (fig. 18.2). K
arasek’s m

odel offers a positive m
essage. 

A
fter all, it not only show

s that there is a w
ay to prevent risks, but also that 

the absence of these risks in turn results in greater learning opportunities, 
satisfaction, m

otivation, drive, innovative em
ployee behavior, and eventu-

ally better perform
ance by em

ployees. It is therefore not only about avoid
-

ing risks but also about providing all sorts of opportunities.

Fig
ure 18.2 Job D

em
and

s C
ontrol M

od
el 

(K
arasek and Theorell, 1996)
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The d
ata g

athered throug
h the EC

W
S survey (Europ

ean Found
ation, 

2011) nevertheless sp
ells out a disap

p
ointing m

essag
e. W

orking in an 
econom

y d
om

inated by functional org
anizations carries a hig

h risk of ill 
health. Less than one third of Europ

eans (26 p
ercent, to b

e p
recise), are 

em
p

loyed in a w
orkp

lace that is p
otentially b

ad for their health. In other 
w

ord
s, 154,660,000 salaried Europ

eans risk falling ill d
ue to the fact that 

they are insufficiently in control of their job d
em

and
s and their job

s). 
C

onverting exhausting job
s to active job

s req
uires ad

justm
ents in the 

w
ay the w

ork is org
anized.

TO
TA

L W
O

R
K

P
LA

C
E IN

N
O

VAT
IO

N
 (T

W
IN

)
For a g

ood custom
er focus, org

anizations m
ust look “outw

ard” to the 
custom

ers and their p
references b

efore g
rouping sim

ilar custom
ers or 

custom
er req

uests (referred to as “ord
ers”). W

e ad
vocate an ord

er-ori-
ented org

anization as an alternative to its functional counterp
art.

Total w
orkp

lace innovation follow
s a sp

ecific d
esig

n seq
uence (see 

also chapter 6). For this p
urp

ose, w
e m

ust first p
erform

 a m
ission and 

vision exercise. It is hig
hly recom

m
end

ed that the d
esig

n is d
rafted w

ith 
the help of co

-creaion. “Fetch the w
hole system

 into the room
” is the 

b
est g

uarantee for success. B
ased on the m

ission and vision, a strateg
y 

is d
evelop

ed, along w
ith p

ractical job req
uirem

ents to m
eet the p

erfor-
m

ance. It is crucially im
p

ortant to calculate not only w
hat outp

ut w
e w

ish 
to achieve b

ut also w
hat it could cost and w

hich p
erform

ance req
uire-

m
ents are less im

p
ortant.

W
hat need

s to b
e d

eterm
ined after the p

rep
aratory w

ork has b
een 

com
p

leted is w
hat the value-ad

d
ed w

ork p
rocess consists of. It is helpful 

in that resp
ect to w

ork out w
ho the different (g

roup
s of) custom

ers are. 
These q

uestions seem
 sup

erfluous, p
erhap

s ab
surd, b

ut m
any org

aniza-
tions w

restle w
ith them

. O
ne exam

p
le is the p

rinter m
anufacturers w

ho 
now

 p
red

om
inantly sell ink. O

r the p
rod

ucers of coffee m
achines, w

ho 
are currently only after the sales of coffee. O

nce all these q
uestions have 

b
een answ

ered, w
e w

ill have id
entified the value-ad

ding activities that 

our org
anization creates for its custom

ers. B
y ag

reem
ent, that is w

hat 
w

e refer to as the executing activities. The follow
ing step is to sort the 

custom
ers and their ord

ers. This m
ust b

e d
one by g

oing in search of 
custom

ers (ord
ers) w

ith com
m

on characteristics. W
e g

o in search of sub
-

sets of custom
er fam

ilies (ord
ers) show

ing g
reat hom

og
eneity in term

s of 
q

uality req
uirem

ents. That in turn im
p

oses id
entical claim

s on the m
anner 

in w
hich the p

rod
uction p

rocess m
ust b

e carried out. W
e are therefore 

looking for criteria to divid
e p

atients, stud
ents, ling

erie, biom
ass p

ow
er 

stations, episod
es of a soap, and so on, into relatively hom

og
eneous 

sub
sets. A

round those sub
sets, a m

iniature org
anization is form

ed that 
com

p
letes the p

rocess from
 A

 to Z for this g
roup of custom

er ord
ers. W

e 
refer to the p

rocess d
escrib

ed ab
ove as parallelization. W

e create p
arallel 

ord
er stream

s that each have m
ajor interd

ep
end

ence w
ithin the stream

 
b

ut re m
inim

ally d
ep

end
ent on each other.

In p
rincip

le, p
rep

aratory and sup
p

orting activities are kept close to 
the value-ad

ding p
rocess. This m

akes the org
anization m

ore versatile 
and d

ynam
ic in its resp

onse to custom
er req

uests. Further, that m
akes 

it p
ossib

le to create active and m
anag

eab
le job

s b
ecause w

e m
ake job 

d
em

and
s and job control interact. The cherry on the cake is still to com

e. 
The control structure is ad

d
ressed once these d

esig
n choices in the core 

w
ork p

rocesses have b
een m

ad
e. W

e d
esig

n it b
ottom

 up. H
ere w

e ap
p

ly 
the sam

e creed: “D
o it d

ecentrally, unless…
” It leaves room

 to m
aneuver 

w
ith reg

ard to the custom
er, the em

p
loyee, and society in search of active 

w
ork. This allow

s for a m
ore d

em
ocratic org

anization to b
e created, w

ith 
few

er m
anag

ers. In this org
anization, m

anag
ers are in p

rincip
le no long

er 
concerned w

ith exting
uishing fires b

ut w
ith strategic d

ecisions that m
at-

ter and that m
ake a difference. B

y d
esig

ning the m
anag

em
ent structure 

last and by d
oing it b

ottom
 up, the d

esig
n seq

uence for Total W
orkp

lace 
Innovation is com

p
lete.

The result of this d
esig

n w
ork consists of a num

b
er of p

arallel ord
er 

units and team
s, id

eally sp
ecialized according to the typ

e of custom
er or 

ord
er. There is great internal cohesion, em

p
ow

erm
ent, ind

ep
end

ence, 
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and entrep
reneurship. The d

esig
n is im

m
ensely flexib

le. D
ep

ending on 
m

arket d
evelop

m
ents, stream

s can b
e closed d

ow
n or cloned. The org

a-
nization is therefore sufficiently agile to resp

ond to m
arket d

evelop
m

ents 
w

ithout the need for restructuring. The interference b
etw

een the stream
s 

is kept to a m
inim

um
, b

ut it req
uires attention. The tanker (the functional 

org
anization) is converted into a g

roup of sm
aller “b

oats” that differ from
 

each other. H
ow

ever, a g
roup of b

oats alone d
oesn’t m

ake a fleet. There is 
a constant need for vigilance and instrum

ents for horizontal coordination.
The d

esig
n w

ork w
e have carried out so far m

ust b
e situated in 

Low
land

s socio
-technical d

esig
n theory. This is a theory ab

out how
 to 

org
anize thing

s differently and b
etter. It first saw

 the lig
ht in the 1950s at 

the Tavistock Institute in G
reat B

ritain.

Fig
ure 18.3 illustrates the theoretical g

enealog
y that is d

evelop
ed 

in g
reater d

etail here. B
ased on research and consultancy w

ork on the 
subject of technological innovations in B

ritish m
ines, Trist, B

am
forth, 

and Em
ery conclud

ed that the technical and social system
s need

ed 
to b

e d
esig

ned in a cong
ruent m

anner. In this chapter, the theoretical 

found
ation can b

e found in our Low
 C

ountries. D
e Sitterp

layed a lead
-

ing role in that reg
ard. H

e d
evelop

ed a theory on p
rod

uction p
rocesses, 

w
hich w

as p
artially b

ased on the social-system
s theory.

H
ence the p

lea to let the m
od

ern socio
-technical system

s ap
p

roach 
evolve into a full-fled

g
ed theory (van H

ooteg
em

 2000). D
uring the cur-

rent evolution, a dialog
ue w

as org
anized w

ith other p
rom

inent org
ani-

zational concepts. The Lean p
hilosop

hy and its associated toolb
ox w

ere 
launched by m

eans of a b
usiness m

anag
em

ent b
ook that alm

ost read
s 

like a thriller: The m
achine that chang

ed the w
orld (see also chapter 19). 

B
ecause this p

ub
lication treated the Volvo exp

erim
ents w

ith sm
all auton-

om
ous g

roup
s as a laug

hing m
atter and b

ecause m
odifications to the 

conveyor-b
elt system

 are consid
ered revolutionary, the socio

-technical 
system

s com
m

unity originally took a firm
 stand ag

ainst this new
, currently 

still-continuing m
anag

em
ent hyp

e. “Lean,” w
hich can m

ean slim
 as w

ell 
as frug

al, is a collective nam
e for various typ

es of system
s innovations that 

w
ere d

evelop
ed w

ithin the Toyota g
roup and have found their w

ay into 
virtually all sectors around the w

orld. Lean disting
uishes seven different 

form
s of w

aste (m
ud

a). The list fails to includ
e the cost inflicted by p

oor 
q

uality of w
orking life. This cost is felt w

hen w
e train p

eop
le w

ithout m
ak-

ing the m
ost of their talent in the functional structure b

ecause the sam
e 

is exp
ected from

 everyone in the sam
e job. A

nyone cap
ab

le of achieving 
m

ore d
erives no b

enefit from
 d

em
onstrating it b

ecause the system
—

set up for b
oring uniform

ity—
cannot handle that m

uch talent. This is a 
m

ajor difference from
 the socio

-technical d
esig

n, in w
hich w

e d
evelop 

job sp
ecifications tailored to the p

references and com
p

etencies of the 
em

p
loyees (job crafting

). A
ny und

erutilization of talent in the functional 
org

anization is a cost. Lean consid
ers g

ood
s that are p

ut into storag
e as a 

cost. The Lean p
hilosop

hy com
p

letely ig
nores com

p
etencies that are not 

used and are therefore p
ut into storag

e as far as society is concerned. 
The sam

e g
oes for costs caused by job

s b
eing of inferior q

uality. Lean 
d

oes not give a second glance to ab
senteeism

, attrition, shorter w
ork-

ing lives, m
ost of all, a g

reat d
eal of hum

an suffering. H
ow

ever, all these 
issues cost our society, w

hich indirectly includ
es the org

anizations, enor-
m

ous sum
s of m

oney. For that reason, w
e g

o in search of Total W
orkp

lace 

Fig
ure 18.3 Theoretical g

enealog
y of Total W

orkp
lace Innovation 

(A
d

ap
tion b

ased on fig
ure d

esig
ned by R. K

arasek)



338
339

B
ern

ard J. M
ohr and P

ierre van A
m

elsvoort
C

o-C
reatin

g H
um

ane and In
novative O

rgan
ization

s

Innovation (T
W

IN
) by integ

rating Lean into the m
od

ern socio
-technical 

system
s ap

p
roach by listing eig

ht and a half typ
es of w

aste.
The Lean tools can b

e easily integ
rated in the m

anner in w
hich w

e 
d

esig
n our ord

er stream
s. C

reating a flow
, a sm

ooth flow
 of m

ovem
ent, 

the constant end
eavor is to b

e custom
er-friendly; these aspirations are 

shared by b
oth org

anizational concepts. It m
oved C

hristis to p
rovoca-

tively conclud
e that the m

od
ern socio

-technical system
s ap

p
roach is 

in fact the theoretical cradle of Lean (C
hristis, 2011) (see chapter 19). A

 
w

ord of w
arning seem

s ap
p

rop
riate d

uring this integ
ration exercise. Lean 

p
laces a heavy focus on stand

ardization. Its follow
ers have elevated the 

p
articip

ative d
evelop

m
ent of stand

ard op
erating p

roced
ures (SO

Ps) to 
virtually an art form

. It seem
s only logical to look for the m

ost ap
p

rop
riate 

stand
ard for any op

erations that occur freq
uently. It seem

s less logical to 
record them

 b
ureaucratically in p

rotracted p
roced

ures than to continue 
the collective search for increasingly b

etter p
roced

ures from
 a d

ynam
ic 

learning p
ersp

ective. A
n attem

pt is m
ad

e to estab
lish stand

ard
s that 

everyone w
ould need to ad

here to. This m
ay w

ork in m
ass-p

rod
uction 

environm
ents, b

ut in org
anizational contexts w

ith p
rofessionals, a stan-

d
ardizing p

ractice of this nature w
ill soon b

e m
et by resistance.

If T
W

IN
 is to fulfill all exp

ectations, the integ
ration p

rocess is not yet 
com

p
lete. So far, this chapter has d

ealt w
ith the level of the structure of 

the d
ivision of lab

or. Starting out from
 d

esig
n req

uirem
ents and sp

eci-
fications, d

esig
n p

aram
eters are ap

p
lied to sep

arate the lab
or, result-

ing in a netw
ork of job

s and associated roles. This is how
 a netw

ork of 
m

utual b
ehavioral exp

ectations is created. The Relational C
oord

ination 
theory, d

evelop
ed by G

ittel (2003), has help
ed us com

p
lete the realiza-

tion of the netw
ork. The theory is used to exam

ine p
recisely w

hat sets 
efficient airlines and hospitals ap

art from
 their less efficient com

p
etitors. 

H
er answ

er: “The relationship
s am

ong the em
p

loyees!” N
ext she lists 

the interventions that efficient org
anizations use to safeg

uard the coor-
dination of their internal relationship

s. H
er list is q

uite diverse in nature. 
Som

e interventions com
e directly from

 the m
od

ern socio
-technical sys-

tem
s recip

e b
ook. B

y contrast, others are m
ainly related to the structure 

of the division of lab
or. In a functional org

anization, the division of lab
or 

is by d
efinition static. M

obility am
ong different w

orkp
laces w

ithin a task-
oriented division or silo is slig

htly surrealistic b
ecause it is a m

ove to the 
sam

e. C
onversely, shifting b

etw
een the silos is difficult b

ecause com
-

p
letely disp

arate com
p

etencies are m
obilized in different silos.

A
n entirely new

 m
o

b
ility p

ersp
ective is created

 in a so
cio

-techni-
cally d

esig
ned

 org
anizatio

n. There w
ill b

e a d
iversity of roles, as a m

at-
ter of p

rincip
le. In ad

d
itio

n, the org
anizatio

n w
ill includ

e w
id

e-rang
ing, 

overlap
p

ing
 roles w

ithin the stream
s, follow

ing
 the flexib

ility test. B
y 

d
evelo

p
ing

 a m
o

b
ility p

olicy o
n to

p
 of this d

esig
n, org

anizatio
ns w

ill 
g

ain w
id

ely shared
 know

led
g

e of their custo
m

ers and
 o

p
eratio

ns. In 
other w

ord
s, it w

ill lead
 to org

anizatio
nal em

p
athy, w

hich w
ill b

e co
n-

stantly nurtured
. The tim

e sp
an for org

anizing
 these co

ord
inated

 rela-
tio

nship
s can d

iffer sig
nificantly. For exam

p
le, em

p
loyees m

ay rotate 
several tim

es w
ithin o

ne w
orking

 d
ay. Security officers in Scand

inavian 
airp

orts are rotating
 alm

ost co
nstantly, enab

ling
 several em

p
loyees 

to keep
 an eye o

n travelers fro
m

 several d
ifferent o

b
servatio

n p
oints. 

Em
p

loyees can b
e m

o
b

ile and
 acco

m
p

any a custo
m

er. A
 g

ro
up

 of 
teachers can follow

 a g
ro

up
 of p

up
ils for a p

rolo
ng

ed
 p

erio
d, or a nurse 

can lo
o

k after a g
ro

up
 of d

ischarg
ed

 p
atients at ho

m
e. It can also b

e a 
m

etho
d

 to create lo
ng

er cycle tim
es d

uring
 line w

ork. Em
p

loyees can 
b

e reg
ularly transferred

 to another stream
 or b

ranch. So
m

e jo
b

s m
ay 

b
e g

iven a m
ore p

roject-b
ased

 nature, o
p

ening
 up

 the p
ossib

ility of 
tem

p
orary tasks.

A
 chem

ical com
p

any d
evelop

ed a rotation schem
e that enab

led 
em

p
loyees to sw

ap one p
rod

uction job for another. A
fter seven m

onths, 
they w

ere m
oved to a job in the m

aintenance d
ep

artm
ent. N

ext, they 
returned to their original p

rod
uction job. To m

aintain a feel for the m
ain-

tenance w
ork, em

p
loyees sp

end one w
eek in six in m

aintenance job
s, 

w
ithin the tw

enty-one m
onths sp

ent in p
rod

uction. In short, m
obility p

at-
terns can b

e structured in m
any different w

ays. Reg
ardless of the w

ay it 
is achieved, coordinating relationship

s throug
h a carefully thoug

ht-out 
m

obility p
olicy ensures that em

p
loyees m

ake a vastly increased num
b

er 
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of connections. In ad
dition to the strong ties of em

p
loyees w

ho retain a 
functional relationship, w

eak connections are b
uilt up b

etw
een em

p
loy-

ees w
ho once used to have a functional relationship. The latter are p

ar-
ticularly im

p
ortant for the innovation and m

obilization of resources.
W

e have now
 g

rad
ually unfold

ed
 the new

 w
orld

 of w
ork (N

W
O

W
), 

at least in one p
articular m

eaning. A
fter all, on som

e occasions N
W

O
W

 
p

resents itself as a story to facilitate d
ism

issing
 the era of ind

ivid
ual, 

closed
 offices to the history b

in. B
ased

 on activity stud
ies that take us 

b
ack to the era of the Taylorist tim

e and
 m

otion stud
ies, collective- activity 

zones are furnished
 w

ith trend
y furniture. Som

etim
es this resem

b
les a 

return of the functional org
anization. A

t other tim
es, the p

icture p
ainted 

is m
uch m

ore com
p

rehensive. It’s a story ab
out other form

s of collab
o

-
ration, ab

out trust, ab
out not b

eing
 b

ound
 by location and

 tim
e. That 

is the p
icture w

e w
ish to finish our p

ap
er w

ith: integ
rating

 the N
W

O
W

 
story into the T

W
IN

 p
arad

ig
m

. A
fter all, it should

 b
e obvious that the 

story that is slow
ly d

raw
ing

 to a close has far-reaching
 im

p
lications for 

the infrastructural req
uirem

ents arising
 in the new

 org
anization’s envi-

ronm
ent. Reg

ard
less of w

hether w
e are looking

 at factories, offices, 
schools or hosp

itals, architecture or interior d
esig

n, sp
atial d

esig
n or 

IT d
esig

n, the new
 org

anization can p
rosp

er only throug
h d

iversity and 
p

luralism
, w

ith internal connections b
ased

 on its vision, strateg
y, and 

com
m

on interests. It can sim
ultaneously d

eliver sp
ace and

 collect sp
ace 

for a b
esp

oke custom
er-b

ased
 ap

p
roach. The org

anization d
esig

ned
 as 

an archip
elag

o.

CO
N

C
LU

SIO
N

M
any id

eas discussed in this chapter have b
een in existence for som

e 
tim

e. It is fair to ask w
hy they have never b

een picked up b
efore. There 

are tw
o p

arts to the answ
er. In fact, they w

as only a p
artial answ

er to 
a universal q

uestion. The lack of integ
ration w

as acutely felt. W
hat w

as 
need

ed w
as a com

p
rehensive concept. Furtherm

ore, the tim
e w

as not 
rip

e. Scientific insig
hts can b

e far ahead of their tim
e. The fact that it 

should w
ork w

ell now
 is related to a uniq

ue, com
bined m

om
entum

. The 

circum
stances in the econom

y and the lab
or m

arket are so com
p

elling 
that org

anizations w
ill have no other choice. Is it likely that tom

orrow
 w

e 
w

ill b
e w

orking in org
anizations w

ith the T
W

IN
 d

esig
n lab

el? The short 
answ

er is no! O
rg

anizations are system
s that stabilize b

ehavior—
that 

is w
hat m

akes them
 ab

le to achieve w
hat a disp

arate g
roup of p

eop
le 

w
ould b

e unab
le to achieve. H

ow
ever, it can also w

ork ag
ainst them

. They 
find it difficult to handle chang

e. B
y nature, they are slow

 to chang
e; in 

ad
dition, the p

rop
osed d

esig
n sig

nificantly shakes up the p
ow

er b
alance. 

W
e w

ill need b
rave b

osses to p
rovid

e strong, g
enuine lead

ership. There 
is no d

oubt that the new
 org

anization w
ill w

in eventually. It took Taylor 
and Ford a century to b

ecom
e d

om
inant and sub

seq
uently irrelevant. 

W
hat is the forecast? That by 2099, w

e w
ill all b

e w
orking in a T

W
IN

 
org

anization…
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N
in

e
te

e
n

T
he Future of ST

S-D

B
e

r
n

a
r

d J. M
o

h
r a

n
d P

ie
r

r
e v

a
n a

M
e

lsv
o

o
r

t

O
U

R
 D

R
EA

M

O
ur d

ream
 of hum

ane and innovative com
m

unities of w
ork (i.e., tra-

ditional w
orkp

laces, virtual w
orkp

laces, netw
orks, and ecosystem

s) 
is not finished

—
in fact, it is still in its ad

olescence! The overw
helm

ing 
m

ajority of p
eop

le still exp
erience w

ork to an unacceptab
le d

eg
ree as 

“m
eaningless, d

ead
-ending, and soul-d

estroying” far too often. Yes, a 
lot of w

orkp
lace chang

e has hap
p

ened since the d
ays of Fred

erick Taylor, 
b

ut there still is a lot w
ork to d

o. W
ithin em

erging econom
ies such as 

C
hina, B

razil, and India, there is still g
reat op

p
ortunity in their p

rod
uc-

tion-line w
orkp

laces—
b

ut also at the offices of know
led

g
e w

orkp
laces. 

H
ow

ever, in w
hat w

e call the d
evelop

ed w
orld, w

e have never b
efore seen 

the levels of em
p

loyee diseng
ag

em
ent that are now

 b
eing rep

orted, nor 
have w

e seen the m
ishm

ash of m
assive econom

ic up
heavals, b

reathtak-
ing ad

vances in technolog
y, w

id
esp

read p
olitical turm

oil, unp
reced

ented 
clim

ate chang
e, radically shifting d

em
og

rap
hics, and b

reakthroug
hs in 

social relations that have left org
anizations w

ith a full p
late of ad

apta-
tion challeng

es. Sim
ultaneously w

e see “p
ositive d

eviants”—
w

orkp
laces 

w
here p

eop
le at all levels exp

erience ap
p

rop
riate levels of autonom

y, 
com

m
unity, sig

nificance, and rew
ard, w

orkp
laces that seem

 to flourish 
econom

ically w
hile also contrib

uting to the m
any “w

icked p
rob

lem
s” of 

tod
ay’s com

p
lex w

orld.

Learning from
 each other ab

out theoretical insig
hts and sharing of 

p
ractices around the w

orld is im
p

ortant to im
p

roving our com
m

unities 
of p

ractices. Reaching out, sharing, and g
row

ing the fund
am

ental STS-D
 

insig
hts w

ith other com
m

unities of p
ractices and stakehold

ers is eq
ually 

im
p

ortant to our g
oal of a w

orld rep
lete w

ith hum
ane and innovative 

org
anizations.

T
H

IS B
O

O
K

The chapters in this b
ook on socio

-technical system
s d

esig
n have exp

osed 
sixty years of d

evelop
m

ent in theory and p
ractice. A

lso, w
e have show

n 
that d

evelop
m

ents are still g
oing on. W

e have seen the three w
aves in 

this d
evelop

m
ent. The first w

ave is ab
out the d

esig
n of m

ore or less rou-
tine w

ork in m
anufacturing p

rocesses, w
ith m

ost “p
rojects” taking p

lace 
w

ithin the four w
alls of a m

anufacturing entity; the second is ab
out non-

routine w
ork w

ith know
led

g
e w

orkers; and the third is ab
out d

esig
ning 

w
hole org

anizations, value-realization netw
orks (b

oth internal external), 
and issue-b

ased ecosystem
s. These w

aves of evolution are not discon-
tinuous b

ut rather like Russian D
olls, each w

orking w
ith and encap

sulat-
ing w

hat has g
one b

efore.
In this chapter, w

e sum
m

arize the different ap
p

roaches and to find 
com

m
on g

round. A
lso w

e try to form
ulate the future challeng

es for this 
com

m
unity of p

ractice.
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D
IFFER

EN
T

 A
P

P
R

O
A

C
H

ES A
N

D
 CO

M
M

O
N

 G
R

O
U

N
D

W
e also notice how

 original STS-D
 theory and p

ractice have m
anifested in 

and
/or influenced other ap

p
roaches to org

anization d
esig

n such as Lean 
Thinking (see chapter 16), H

ig
h-Perform

ance W
ork System

s, (see chap
-

ter 2) Total W
orkp

lace Innovation (T
W

IN
) (see chapter 18), and Low

land
s 

STS-D
 (originally called Integ

ral O
rg

anization Renew
al). They are all dif-

ferent w
ord

s b
ut, in the end, the sam

e p
urp

ose.
These p

ast sixty years have seen b
oth a diffusion and integ

ration of 
different p

ersp
ectives and ap

p
roaches. D

iscovering com
m

on g
round 

can help us all in different cultures and countries. The different STS-D
 

ap
p

roaches have the sam
e roots in com

m
on, characterized by the follow

-
ing three id

eas:

1. 
A

ll have a m
ultip

le-stakehold
ers ap

p
roach. Each uniq

ue STS org
a-

nizational d
esig

n is the result of an attem
pt to b

alance custom
er 

focus, p
rod

uctivity, q
uality of w

orking life, and em
p

loyee voice. 
That is a uniq

ue p
oint of STS-D

 com
p

ared to other ap
p

roaches 
such as Lean/Six Sig

m
a.

2. 
STS-D

 d
esig

ns are alw
ays alig

ned w
ith org

anizational p
urp

ose 
and 

strateg
y. 

D
ifferent 

environm
ental 

d
em

and
s 

req
uire 

dif-
ferent d

esig
n p

ossibilities. D
esig

ning is therefore not a stand
-

alone chang
e and actually not a one-size-fits all chang

e p
rocess. 

Im
p

ortant in this is that all p
articip

ants und
erstand the connec-

tion am
ong p

urp
ose, strateg

y, and org
anizational d

esig
n. The 

STS d
esig

n p
rocess ensures a p

articip
atory p

rocess of co
-creaion 

and collab
orative learning.

3. 
In STS-D

, the w
ork, enab

lers to the w
ork, the org

anization of the 
w

ork, and the p
eop

le are not sep
arate d

om
ains. Sim

ultaneous 
attention is on the technical p

art of the org
anization, such as 

technolog
y; division of lab

or and control system
s; and the social 

p
art—

culture, p
eop

le, and b
ehavior. The org

anization d
esig

n is 
seen as an im

p
ortant contrib

utor for d
eveloping the d

esired cul-
ture and b

ehavior.

FU
T

U
R

E C
H

A
LLEN

G
ES

The p
ast d

ecad
e or tw

o have seen the field of “d
esig

n thinking” (in p
artic-

ular, “hum
an-centered d

esig
n”) b

urst into the consciousness and p
ractice 

of hund
red

s, if not thousand
s, of org

anizations across the glob
e—

includ
-

ing for-p
rofit, g

overnm
ent, and social-enterp

rise entities. There are few
 

leading org
anizations that have not heard of, consid

ered, or used, d
esig

n 
thinking to ad

d
ress sig

nificant challeng
es.

Yet the overlap of m
em

b
ership b

etw
een the STS-D

 com
m

unity of 
p

ractice and the D
esig

n Thinking com
m

unity is alm
ost nonexistent. This 

is true also of the overlap b
etw

een the Lean Thinking and STS-D
 com

-
m

unities of p
ractice. H

ow
ever, b

etw
een them

, Lean and D
esig

n Thinking 
have an estim

ated 90 p
ercent of the m

arket share w
hen it com

es to d
ol-

lars b
eing invested in org

anizational innovation.
B

oth the p
ossibilities and the challeng

es g
enerated by these reali-

ties are sig
nificant. B

ut seizing the p
ossibilities and overcom

ing the chal-
leng

es w
ill req

uire our ow
n STS-D

 com
m

unity of p
ractice to accom

p
lish 

the follow
ing:

• 
C

learly differentiate our uniq
ue cap

ability.
• 

Sim
ultaneously incorp

orate the b
est p

ractices and, w
here ap

p
ro

-
p

riate, p
artner w

ith other non-STS-D
 p

ractitioners

N
ot only m

ust w
e reach out, learn from

, and p
artner w

ith D
esig

n 
Thinking and Lean p

ractitioners; w
e also need to b

rid
g

e our p
ractices 

of d
esig

ning org
anization architectures w

ith the p
ractices of inform

ation 
system

 architects and facilities architects.
C

o
-d

esig
ning hum

ane and innovative org
anizations w

ill alw
ays req

uire 
the active p

articip
ation of those w

ho w
ill live in the system

, b
ut increas-

ingly w
e need to have w

orking involvem
ent w

ith the m
any other p

rofes-
sionals w

ho are “d
esig

ning” the org
anizations, netw

orks, and ecosystem
s 

of the future, for exam
p

le, IT and facility architects
In the process of co-creating this book, w

e asked our chapter authors to 
chim

e in w
ith their ideas about future challenges. B

elow
 are tw

o responses.
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Frank Pot: “It should b
e em

p
hasized that STS-D

 is not only som
e-

thing of the p
ast, referring to the tim

es of the coal m
ines and ind

us-
trial m

ass p
rod

uction. Its b
asic/g

eneral id
eas (im

p
roving org

anizational 
p

erform
ance, q

uality of w
orking life, and lab

or relations sim
ultaneously) 

and its b
asic/g

eneral d
esig

n rules are still the sam
e, b

ut org
anizations, 

em
p

loyees, and environm
ents have chang

ed, so the p
ractical content of 

these id
eas and rules has chang

ed as w
ell. This is in line w

ith the p
rincip

le 
that STS-D

 alw
ays m

ust b
e local in its im

p
lem

entation.
Som

e p
eop

le say “team
w

ork” is an outd
ated concept b

ecause m
ost 

em
p

loyees have individ
ual targ

ets and b
ecause m

ore and m
ore p

eop
le 

d
ecid

e to w
ork as self-em

p
loyed p

rofessionals. In m
y opinion, this com

-
m

ent stem
s from

 a w
rong und

erstanding of team
w

ork. The larg
e m

ajority 
of w

orking p
eop

le have to tune their w
ork w

ith others (the self-em
p

loyed 
as w

ell). STS-D
 is ab

out coordination and shared resp
onsibility. ”Physical 

team
s” is one p

ossibility; “virtual team
s” is another. O

ther concepts could 
d

o as w
ell, such as “relational coordination.”

From
 a strateg

ic p
oint of view

, STS-D
 used

 to b
e connected

 to p
er-

form
ance ind

icators such as p
rod

uctivity, Q
W

L, and
 q

uality of p
rod

uct 
and

 services. For the p
ast fifteen years, m

ore attention has b
een p

aid 
to the relationship

 am
ong

 org
anizational d

esig
n, ”innovation cap

acity,” 
and

 “hum
an talent m

ob
ilization.” M

y sug
g

estion w
ould

 b
e to show

 how
 

STS-D
 is still relevant, or even m

ore relevant, in “the second
 m

achine 
ag

e” (B
rynjolfsson and

 M
cA

fee 2014), The Second
 M

achine A
g

e: W
ork, 

Prog
ress, and

 Prosp
erity in a Tim

e of B
rilliant Technolog

ies, N
ew

 York/
Lond

on: W
. W

. N
orton.) They w

rite ab
out “the coinvention of org

ani-
zation and

 technolog
y” (p137, B

rynjolfsson and
 M

cA
fee 2014)) and

 say, 
“C

reativity and
 org

anizational red
esig

n are crucial to investm
ents in 

d
ig

ital technolog
ies” (p138, B

rynjolfsson and
 M

cA
fee 2014)) and

 “This 
kind

 of org
anizational coinvention req

uires m
ore creativity on the p

art 
of entrep

reneurs, m
anag

ers, and
 w

orkers…
” (p138 B

rynjolfsson and 
M

cA
fee 2014).

From
 an Interview

 w
ith B

rynjolfsson and M
cA

fee in H
arvard B

usiness 
Review

, June 2015. In the sam
e issue, an article by Thom

as D
avenp

ort 

and Julia K
irby says, “B

eyond autom
ation. Strategies for rem

aining g
ain-

fully em
p

loyed in an era of very sm
art m

achines.”
W

im
 Sp

reng
er et al. say the follow

ing ab
out future challeng

es for this 
w

ork:1. 
Em

p
loyee 

p
articip

ation 
is 

not 
the 

sam
e 

as 
p

articip
ation 

of 
em

p
loyee org

anizations. M
ost authors d

ealing w
ith em

p
loyee 

p
articip

ation d
o not m

ake the difference or d
o not m

ention it 
at all. O

nly G
ustavsen (chapter 9) sp

eaks of the p
articip

ation in 
d

em
ocratic dialog

ue of lab
or-m

arket p
arties. H

e is rather optim
is-

tic and arg
ues that N

orw
egian unions and em

p
loyers’ org

aniza-
tions have m

oved tow
ard a m

ainstream
 of d

em
ocratic dialog

ue, 
answ

ering the need “to ensure the stab
le and long

-term
 com

-
m

itm
ent of m

ajor actors in society.” W
e d

oubt if this is the case 
for m

any unions and countries. This m
akes it clear how

 im
p

or-
tant “indirect p

articip
ation” at a national level can b

e to p
rovid

e 
a m

ainstream
 fram

ew
ork in w

hich em
p

loyee p
articip

ation and 
w

orkp
lace innovation can d

evelop.
2. 

There is a need for the d
evelop

m
ent of new

 d
esig

n tools and 
com

p
etencies for netw

orks and interorg
anization d

esig
n.

3. 
It w

ould b
e interesting to investig

ate m
ore d

eep
ly the p

ossibilities 
to com

bine confrontational and coop
erative/d

elib
erative trad

e-
union strategies. In fact, U

FW
 (U

nited Farm
 W

orkers d
oes this.

4. 
A

 p
rovocative q

uestion: If the m
id

dle class and its p
ool of skilled 

op
en-end

ed job
s is shrinking w

orld
w

id
e, w

ill STS-D
 of the future 

b
e m

ainly a tool shop for a shrinking g
roup of em

p
loyers and 

em
p

loyees on a glob
al scale?

5. 
H

ow
 can w

e d
evelop em

p
loyee p

articip
ation and hum

ane and 
innovative w

orkp
laces for low

-skilled, p
erip

heral, and nonstan-
d

ard em
p

loyees?

A
n ad

ditional challeng
e includ

es m
aking our id

eas and p
ractices 

m
ore w

ell know
n. “M

arketing” has never b
een a strong p

oint of STS-D
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p
ractitioners, so it need

s to b
e a continuous p

oint of attention. A
nother 

challeng
e is sup

p
orting rising econom

ies w
ith cheap lab

or cost in und
er-

standing the value of hum
ane org

anizations in w
hich attention is also p

aid 
to the q

uality of w
orking life in relation to p

rod
uctivity.

In chapter 1, w
e m

entioned the three w
aves. W

e are now
 in the b

egin-
ning of the third w

ave—
d

esig
ning w

hole org
anizations’ netw

orks and 
ecosystem

s. W
e need consid

erab
le w

ork on this third w
ave to g

et m
ore 

insig
hts, instrum

ents, and p
ractices. B

uilding on the id
eas of Low

land
s 

STS-D
 is a g

ood start.
W

e also need to elevate the cod
esig

n of b
oth facilities architecture 

and inform
ation and com

m
unications technolog

y (IC
T

) as p
art of all STS-

D
. In this area of w

ork, there are m
ajor im

p
ortant issues to exp

lore.
The d

esig
n choices m

ad
e for IC

T are crucial to the effective func-
tioning

 of the w
hole system

. W
hen IC

T system
s inad

vertently reinforce 
old

 com
m

and
 and

 control system
s b

ased
 on stand

ard
ization and

 m
ass 

p
ro

d
uction, a b

ottleneck is created
 in the d

evelop
m

ent of m
ore inno

-
vative org

anizations. Innovative org
anizations need

 flexib
le IC

T sys-
tem

s that sup
p

ort flexib
le w

ork p
rocesses that in turn can cop

e w
ith 

unp
red

ictab
le uncertainty. D

evelop
ing

 a com
m

on lang
uag

e b
etw

een 
IC

T-system
s d

esig
ners and

 STS-D
 p

ractitioners is a p
rereq

uisite for 
ad

d
ressing

 this issue. H
ow

ever, w
e b

elieve that w
e can have a w

in-w
in 

situation for b
oth.

IC
T has and w

ill have a g
reat influence on how

 w
e org

anize our w
ork 

and lives. The b
ound

aries b
etw

een org
anizations, b

etw
een different 

p
laces of the w

orld, and b
etw

een life and w
ork are shifting. Social m

edia 
connects us to every p

lace in every tim
e, tog

ether. V
irtual collab

oration in 
team

s, com
m

unities, netw
orks, and ecosystem

s is just in the b
eginning of 

the d
evelop

m
ent. This raises a lot of STS d

esig
n q

uestions. W
hat d

o w
e 

d
o w

ith em
pty schools, em

pty offices, and em
pty m

anufacturing p
lants? 

W
hat w

orks, and w
hat d

oesn’t? C
an m

anag
ers, em

p
loyees, and unions 

really coop
erate in a long

-term
 dialog

ue ab
out org

anizational d
esig

ns 
and d

evelop
m

ent b
ased on m

utual resp
ect and the search for w

in-w
in 

strategies? W
hat is the role of g

overnm
ent p

olicy and sup
p

ort in these 
larg

er issues, and how
 d

oes the g
overnm

ent sector p
articip

ate?

CO
N

C
LU

SIO
N

W
e are faced w

ith a m
ultitud

e of op
p

ortunities and challeng
es in co

-cre-
ating hum

ane and innovative org
anizations. The rationale for so d

oing is 
inescap

ab
le. A

t the level of the individ
ual, our exp

erience at w
ork d

eter-
m

ines how
 w

e feel, w
ho w

e are, and how
 w

e p
articip

ate in the w
orld to 

a rem
arkab

le extent. A
t the societal level, it is our institutions (service, 

m
anufacturing, g

overnm
ent, and social enterp

rise) that have the p
oten-

tial to create a b
etter w

orld or to d
estroy it.

Socio
-technical system

 d
esig

n and our com
m

unity of p
ractice have a 

p
ow

erful heritag
e and w

ond
erful history of innovation. Som

e of our id
eas 

have b
een and w

ill continue to b
e ab

sorb
ed by others—

b
oth effectively 

and less so. Som
e of our m

ethod
s are b

eing rep
laced w

ith innovations w
e 

have “b
orrow

ed” from
 others—

b
oth effectively and less so.

D
espite the different d

esig
n p

ractices p
resented in this b

ook, the 
three core id

eas are im
p

ortant values in the glob
al STS-D

 com
m

unity. 
The q

uestion is, d
oes the glob

al com
m

unity need com
m

on glob
al d

efini-
tions? W

e d
on’t think so.

In our view
, w

e should b
e aw

are of the com
m

on values and learn 
from

 the variation in theoretical ap
p

roaches and the diversity of p
rac-

tice. This diversity is a m
ore effective b

ase for learning than stand
ardized 

d
efinitions and m

ethod
s. The sam

e can b
e said ab

out m
erg

ers w
ith other 

ap
p

roaches as long as w
e keep our values in m

ind.
To enforce and continue this learning p

rocess, a vib
rant glob

al com
-

m
unity of p

ractice b
ased on the ab

ovem
entioned values as a com

m
on 

p
urp

ose is an im
p

ortant condition. A
 learning com

m
unity has not only 

this com
m

on p
urp

ose b
ut is also b

ased on m
utual resp

ect, op
enness, 

fairness, and friend
ship.

W
e live in interesting tim

es. N
ever b

efore has so m
uch w

ealth b
een 

p
rod

uced. N
ever b

efore have the distrib
ution disp

arities b
een as g

reat. 
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Never before has technology been as ubiquitous and disconcerting while 
being as enchanting. Never before has the world teetered on the verge 
of unimaginable promise for all while being a step away from global envi-
ronmental, economic, and military disaster. Never before has a genera-
tion demanded us to work in such new and challenging ways.

The world is calling, and the call is clear. We need more workplaces 
that work better and more workplaces that are better to work in.


