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I N T R O D U C T I O N

AI ad op tion is wid e sp re ad  and  rap id , b ut it’s o fte n uncle ar how to  turn the  
inve stme nt into  value  

CLEAR IN VESTMEN TS, UN CLEAR RETURN S… …BUT WHY?

Bain & Comp any, June  20264

Source : 1: Lohr (2025); 2: Koe tsie r (2026); 3: He ric (2026); 4: He ric e t al. (2026); 5: Bousq ue tte (2026); 6: Mollick (2026); 7: Anthrop ic (2026); 8: O p e nAI 
(May 2026)
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I N T R O D U C T I O N

O RG AN IZATIO N SIN DIVIDUALS

• Rap id  ad op tion of AI across 
org anizations ofte n hasn’t 
re sulte d  in value 3-7

• Firms se e ing  RO I have  ofte n 
e mb arke d  on simultane ous 
org anizational transformations, 
re e valuating  work p roce sse s, 
training , and  infrastructure 8-9

• AI tool inte g ration within 
e xisting  work d id  not p rovid e  
“me aning ful shifts in worke rs’ 
tasks or … re org anize  work” 
alb e it some  time  e fficie ncy 
g ains1

• Pairing  humans and  AI tog e the r 
d oe s not g uarante e  hig he r 
p e rformance 2

DISTINCT O PPO RTUNITIES FO R AI 
INTEGRATIO N INTO  WO RK

Incorp orate  AI within an existing  
workflow b y sup p orting  a human acto r 
o r o ffload ing  some  of the  work to  an AI 
too l o r ag ent

Reconsid e r the  work and  workflow 
themse lves g iven a chang e  in the  
cap ab ilitie s availab le  to  p e rfo rm it

Source : 1: Dillon e t al. (2025); 2: Vaccaro  e t al. (2024); 3: Microso ft (2026); 4: Montard (2026); 5: Bain (2026); 6: He ric (2026); 7: Sae nz (2026); 8: Be auche ne  
(2026); 9: Tinkoff (2026)
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Allocation of work is now an e xp licit work-structure  consid e ration b e twe e n an 
ind ivid ual’s tasks and  org anizational p roce sse s; a le ve l with no  owne r o r name
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LI T E R A T U R E  R E V I E W

Looking  b ack, automation d isp laced  
and  create d  work

• Post-hoc stud ie s find  lab or 
d isp lacement and  re instatement6-8

• New tasks, ro le s, and  work emerg e  
(e .g .,  cle rical and  manag e rial job s with 
ag ricultural mechanization)6-8

• Process chang es fo llowed  technolog y 
chang e 9-10

AI b reaks the  d e lineation and  
e ntang le s the  work

• AI cap ab ilitie s continue  to  exp and  across 
d omains, incl. knowled g e  work11-17

• AI’s cap ab ilitie s are  “jag g ed ” and  hard  to  
id entify b e fore  use 14

• Collab oration and  shared  d ecision 
making  req uire  work to  b e  furthe r 
b roken d own18-19

Divid ing  work b e tween humans and  
machine s was once  infe rab le

• Iso lated  cap ab ility-b ased  matching  
(HABA-MABA)1-2

• Routine  tasks to  cap ital, non-routine  to  
humans (RBTC)3

• Mechanization → d e te rministic so ftware  
→ ML / narrow p red iction3-5

Source : 1: Fitts e t al. (1951); 2: Me tcalfe  e t al. (2021); 3: Auto r (2015); 4: Auto r e t al. (2003); 5: Ag rawal e t al. (2019); 6: Ace mog lu & Auto r (2011); 7: Ace mog lu & 
Re stre p o (2019); 8: Auto r e t al. (2024); 9: Grae tz & Michae ls (2018); 10: Ace mog lu & Re stre po  (2018); 11: Sajad ie h e t al. (2026); 12: Noy & Zhang  (2023); 13: 
Boussioux e t al. (2024); 14: De ll’Acq ua e t al. (2026); 15: Be ng io  e t al. (2026); 16: NIST (2026); 17: Kwa e t al. (2026); 18: Hoq ue  e t al. (2026); 19: Malik e t al. (2024)
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J / MNJ / + P 7V /

Se mantic re vie w of “workflow” find s various d e finitions

A workflow is an outcome -d ire cte d  
p roce ss with a b e g inning  and  e nd  
that is comp ose d  of tasks e xe cute d  
b y actors who coord inate  with one  

anothe r and  with sup p orting  
re source s and  too ls

O U R  D E F I N I TI O N

Workflow manag e me nt and  b usine ss p roce ss 
manag e me nt d e fine  a workflow throug h 
sp e cifie d  activitie s and  the ir e xe cutio n  
se q ue nce 1-4

Scholarship

" 7 á ä~i è gé ^| i  k| q s| kkäs| q  { ^ékäŝ zã ~pék|  
i k╒| k ï ~äy╓~ï ã ^ã ^|  kñkgè és~| √~äsk| éki  
~f xkgé ~p y| ~ï | Ø á äki k╒| ki  ãéká ã é~ ^è é~{ ^ék 
äká késésî k ï ~äy£√ß

Industry

Pr k i kãsäki  ~è ég~{ k ~p ér k ï ~äy sã i k╒| ki Ø f è é ér k ãá kgs╒g ï ~äy ^| i  ér k kñkgè és~|  g~| ╒q è ä̂ és~|  | kgkãã^äó 
é~ á ä~i è gk sé sã ^|  ~á k|  i kãsq |  î ^äŝ f zkØ | kgkããsé̂ és| q  ^  äká äkãk| é̂ és~|  ~p ér k g~| | kgéki Ø x~s| ézó 

g~| ╒q è äki  ãéäè géè ä^z ^ééäsf è ékã ~p ^  ï ~äy╓~ï

Source : 1: Ge orgakopoulos e t al. (1995); 2: Workflow Manag e me nt Coalition (1999); 3: van d e r Aalst e t al. (2003); 4: van d e r Aalst (2013); 5: O ’Brie n e t al. 
(2024); 6: Anthrop ic (2024); 7: Kim (2025); 8: O p e nAI (May 2026); 9: O p e nAI (July 2026)
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We  asse rt workflow archite cting  (WA) as a d istinct laye r in AI inte g ration in  
socio te chnical p roce sse s to  jo intly d e te rmine  the  e le me nts o f a workflow
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C O N S T R U C T

WORKFLOW

Sta rt
Inp ut
X.0

/ | i
B è éá è é

YÆ|
TA S K  1

X.0 → Y.1

TA S K  2

YÆü → YÆ†

TA S K  3

YÆü → YÆ°

TA S K  N

Y.2+Y.3 → Y.n

• • •

Information coord ination
p athways

Artifact flows

S T R U C T U R A L R E LAT I O N S

C O N S T I T U T I VE  U N I T S

ñªó → ó Task

Informational re sources

Actor typ es or too ls

A

B

AA B

C
C

D

A workflow is an outcome-d irected  p rocess with a b eg inning  and  end  that is comp osed  of tasks 
executed  b y acto rs who  coord inate  with one  ano the r and  with sup p orting  re sources and  too ls

D E F I N I T I O N
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We  asse rt workflow archite cting  (WA) as a d istinct laye r in AI inte g ration in 
socio te chnical p roce sse s to  jo intly d e te rmine  the  e le me nts o f a workflow
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C O N S T R U C T

WORKFLOW

Sta rt
Inp ut
X.0

End
O utp ut

Y.n
TA S K  1

X.0 → Y.1

P" N=  †

Y.1 → Y.2

TA S K  3

Y.1 → Y.3

TA S K  N

YÆ†‹ YÆ°  → YÆ|

• • •

7| p~ä{ ^és~|  g~~äi s| ^és~|
á ^ér ï ^óã

Artifact flows

S T R U C T U R A L R E LA T I O N S

C O N S T I T U T I VE  U N I T S

x/y → y Task

7| p~ä{ ^és~| ^z äkã~è ägkã

Actor typ es or too ls

A

B

AA B

C
C

D

"  ï ~äy╓~ï  sã ^|  ~è ég~{ k√i säkgéki  á ä~gkãã ï sér  ^ f kq s| | s| q  ^| i  k| i  ér ^é sã g~{ á ~ãki  ~p é̂ ãyã 
kñkgè éki  f ó ^gé~äã ï r ~ g~~äi s| ^ék ï sér  ~| k ^| ~ér kä ^| i  ï sér  ãè á á ~äés| q  äkã~è ägkã ^| i  é~~zã

D E F I N I T I O N

Tasks Bound ed  seg ments o f work with d e fined  inp uts and  outp uts that can b e  
carried  out b y a sing le  assig ned  acto r typ e
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We  asse rt workflow archite cting  (WA) as a d istinct laye r in AI inte g ration in  
socio te chnical p roce sse s to  jo intly d e te rmine  the  e le me nts o f a workflow
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+ B @NP MQ + P

WORKFLOW

Né̂ äé
7| á è é
XÆû

End
O utp ut

Y.n
TA S K  1

X.0 → Y.1

TA S K  2

Y.1 → Y.2

P" N=  °

Y.1 → Y.3

TA S K  N

Y.2+Y.3 → Y.n

• • •

Information coord ination
p athways

" äésp̂ gé ╓~ï ã

S T R U C T U R A L R E LA T I O N S

C O N S T I T U T I V E  U N I T S

x/y → y Task

Informational re sources

Actor typ es or too ls

A

B

AA B

C
C

A workflow is an outcome-d irected  p rocess with a b eg inning  and  end  that is comp osed  of tasks 
executed  b y acto rs who  coord inate  with one  ano the r and  with sup p orting  re sources and  too ls

D E F I N I T I O N

Acto r typ e s
A categ ory o f p e rfo rmer, such as humans, so ftware  too ls, and  AI ag ents, that 
can b e  assig ned  re sp onsib ility fo r p rocessing  work and  has re sp ective  skills 
and  exp e rtise  cap ab ilitie s

D
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C O N S T R U C T

WORKFLOW

Sta rt
Inp ut
X.0

End
O utp ut

Y.n
TA S K  1

X.0 → Y.1

TA S K  2

Y.1 → Y.2

TA S K  3

Y.1 → Y.3

TA S K  N

Y.2+Y.3 → Y.n

• • •

Information coord ination
p athways

Artifact flows

S T R U C T U R A L R E LA T I O N S

C O N S T I T U T I VE  U N I T S

x/y → y Task

Informational re sources

Actor typ es or too ls

A

B

AA B

C
C

D

A workflow is an outcome-d irected  p rocess with a b eg inning  and  end  that is comp osed  of tasks 
executed  b y acto rs who  coord inate  with one  ano the r and  with sup p orting  re sources and  too ls

D E F I N I T I O N

7| p~ä{ ^és~| ^z é~~zã 
^ | i  äkã~è ägkã

Informational o r functional ob jects that acto rs can access as they carry out 
assig ned  tasks: re sources are  re fe rence  information se ts; too ls are  functional 
ob jects
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C O N S T R U C T

WORKFLOW

Sta rt
Inp ut
X.0

End
O utp ut

Y.n
TA S K  1

XÆû → YÆü

TA S K  2

Y.1 → Y.2

TA S K  3

Y.1 → Y.3

TA S K  N

Y.2+Y.3 → Y.n

• • •

Information coord ination
p athways

Artifact flows

S T R U C T U R A L R E LA T I O N S

C O N S T I T U T I VE  U N I T S

x/y → y Task

Informational re sources

" gé~ä éóá kã ~ä é~~zã

A

B

AA B

C
C

D

A workflow is an outcome-d irected  p rocess with a b eg inning  and  end  that is comp osed  of tasks 
executed  b y acto rs who  coord inate  with one  ano the r and  with sup p orting  re sources and  too ls

D E F I N I T I O N

" äésp̂ gé ╓~ï ã The  flow of work artifacts, the  co llective  transformation o f inp uts into  outp uts, 
b e tween tasks
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C O N S T R U C T

WORKFLOW

Sta rt
Inp ut
X.0

End
O utp ut

Y.n
P" N=  ü

X.0 → Y.1

TA S K  2

YÆü → YÆ†

TA S K  3

Y.1 → Y.3

P" N=  @

Y.2+Y.3 → Y.n

• • •

Information coord ination
p athways

Artifact flows

S T R U C T U R A L R E LAT I O N S

C O N S T I T U T I VE  U N I T S

x/y → y P^ãy

Informational re sources

Actor typ es or too ls

A

B

AA B

C
C

D

A workflow is an outcome-d irected  p rocess with a b eg inning  and  end  that is comp osed  of tasks 
executed  b y acto rs who  coord inate  with one  ano the r and  with sup p orting  re sources and  too ls

D E F I N I T I O N

Info rm a tio n  
co o rd ina t io n  

p a thw ays

The  flow of coord ination information among  acto r typ es, informational 
re sources, and  too ls to  manag e  d ep end encie s



t rustw o rthya i.g w u.e d u
Huffman e t al. / /  AI4SE and  SE4AI  2026

Workflow archite cting  e nab le s re p re se ntation of multip le  archite ctural 
config urations

13

C O N S T R U C T

Co nd it io ns he ld  co nstan t
• Workflow’s b eg inning , end , 

d e sired  outcome , and  its 
leve l o f ab straction

Enum e ra tio n
• Numb er o f p o tential 

architecture s is ve ry larg e  
(e .g ., e ach d ecomp osition 
p rovid es a new op tion fo r 
assig nment and  re lations)

Trad e -o ffs
• Achieving  the  sp ecified  

workflow outcome  d oes no t 
make  the ir p e rfo rmance  
eq uivalent1-3

/  I LLU S TR A TI VE

Ove rvie w
Né̂ äé P" N=  †

YÆü → YÆ†
D

P" N=  ü

XÆû → YÆü
A

E D

P" N=  °

YÆ† → YÆ°
B

C

/ | i

A
LT

E
R

N
A

T
IV

E
 A

A
LT

E
R

N
A

T
IV

E
B

Source : 1: Re ije rs & Limam Mansar (2005); 2: Danie ls e t al. (2001); 3: Huffman e t al. (2026)

Né̂ äé EndTA S K  2

Y.1 → Y.2
E

TA S K  1

X.0 → Y.1
A

G

TA S K  4

Y.2 +Y.3 → Y.4
F

TA S K  3

Y.1 → Y.3
B

P" N=  £

Y.4 → Y.5
C

B A
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⬤ D I R E C T

Direct map p ing  of the  e lement to  
the  construct

◑ P A R TI A L

Similar concep t to  the  construct 
e lement; however, its d e finition, 
scop e , g ranularity, or analytical 
role  d iffe rs

⭘ I M P LI C I T

Acknowled g ed  or assumed  b ut 
fixed , p red efined , or 
b ackg round ed ; re lates to  construct 
b ut not sp ecifically eng ag ed

- O U TS I D E  C O R E  F O C U S

Not d irectly eng ag ed  within the  
p e rsp ective ’s analytical lens

O ur p urp osive  re vie w find s that no  sing le  trad ition vie ws all e le me nts o f workflow 
archite cting  tog e the r o r with the  same  le ve l o f re p re se ntation

14

Scho la rly p e rsp e ctive Tasks Acto r typ e s
Re so urce s 
and  to o ls

Artifact  
flo w s

Info . co o rd . 
p a thw ays

Process-b ased  task economics ◑ ⬤ - - -

Human facto rs and  cog nitive  
systems eng . - ◑ ◑ - ◑

Hie rarchical task analysis ◑ - - - -

Coord ination theory ⭘ ⭘ ◑ ◑ ◑

Business p rocess red esig n ◑ - ◑ ◑ ◑

Workflow manag ement 
systems ⭘ ⬤ ◑ ⬤ ◑

Ente rp rise  architecture ◑ - ◑ - -

Systems architecting ◑ ◑ ◑ ◑ ◑

S Y N T H E S I S /  O VE R VI E W

Ke y g round ing  in the  re vie we d  lite rature
K E Y

Scho la rly p e rsp e ctive

Process-b ased  task economics

Human factors and  cog nitive  
systems eng .

Hie rarchical task analysis

Coord ination theory

Business p rocess red esig n

Workflow manag ement 
systems

Ente rp rise  architecture

Systems architecting
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Ta sks | WA d e fine s a task as a b ound e d  unit that re sults from d e comp osition that 
is carrie d  out b y a sing le  assig ne d  actor typ e
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Ke y g round ing  in the  re vie we d  scholarship

D E E P  D I V E

A R C H ITE C TIN G  D E C IS IO N
Decomp osition

The  act o f seg menting  work within a workflow 
into  tasks with d e fined  inp uts and  outp uts

Systems architecting  varie s the  d ecomp osition at a mod ule  leve l while  coord ination theory 
takes the  activitie s as g iven and  only b reaks them d own to manag e  a d ep end ency

Ove rvie w

D E F IN ITIO N

Bound ed  seg ments o f work with d e fined  
inp uts and  outp uts that can b e  carried  out b y a 
sing le  assig ned  acto r typ e

/  S A M P LE

• Activitie s are  b ound ed  units that exist 
p rio r to  analysis; also  re fe rred  to  as 
tasks5-6

• Activitie s are  furthe r b roken d own when 
req uired  as a mechanism for manag ing  
task-sub task d ep end encie s6

• Q| séã ~p ï ~äy ^äk { ~i è zkã pä~{  
i kg~{ á ~ãsés~| Ø ï r sgr  r ^ã { è zésá zk 
ãéä̂ ékq skã± ér kó ^äk pè äér kä 
i kg~{ á ~ãki  s| é~ i kãsq |  é̂ ãyãü√¢

• " zékä| ^ésî k i kg~{ á ~ãsés~| ã g^ääó 
g~{ á zkñséó g~ãéã∞ s| ékäp̂ gk gäk^és~| Ø 
pè | gés~| ^z√̂ zz~g^és~|  i kgsãs~| ãØ ^| i  
ãkg~| i √~äi kä kppkgéã¢

• J äkpkääki  i kg~{ á ~ãsés~|  î ^äskã ï sér  
ér k g^á ^f szséskã ~p ér k ã~zî käã ^î ^sẑ f zk°

Coord ination theory⭘Systems architecting◑

Source : 1: Parnas (1972); 2: Ep p ing er & Browning  (2012); 3: Szajnfarb e r e t al. (2022); 4: Top cu e t al. (2022); 5: Crowston (1997); 6: Malone  & Crowston (1994)
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Without re -e valuating  the  tasks within a workflow, alte rnative s would  only d iffe r 
in assig nme nt rathe r than across the  jo int work structure

16

• Purp osive , non-e xhaustive  
re vie w of e ach trad ition

• Construct is conce p tual and  
not ye t illustrate d  with an 
e mp irical case

• A frame work for 
op e rationalizing  the  construct 
is not ye t sp e cifie d

Limitations

D I S C U S S I O N

A
LT

E
R

N
A

T
IV

E
 A

A
LT

E
R

N
A

T
IV

E
B

1

Source : 1: Starr & Szajnfarb e r (2027)

/ | i
+~ èäãkã

ãèf { séék i

P^ãy  ü

Nkzkgé g~èäãkã

P^ãy  †

Nèf { sé äkqsãéä̂ és~|
Né̂ äé
Ná äs| q

Mkq sãéä̂ és~|
f kq s| ã Néè i k | é

" 7 gr^ éf ~é " i î sã ~äWkf ãsékã
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Structuring  work b e twe e n humans and  AI tog e the r 
is an active  d e cision

The ore tical o r e mp irical stud ie s id e ntifying  
p e rformance  trad e -offs across archite cture s

No sing le  re vie we d  trad ition hold s all five  e le me nts 
und e r one  le ns

Estab lish a frame work for op e rationalizing  the  
workflow archite cting  construct, e xp licitly 
d e fining  the  archite cting  p roce sse s

Key
Contrib ution
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Naming  workflow archite cting  make s alte rnative  
structure s for the  same  workflow re p re se ntab le  
and  comp arab le

1

2

3

Illustrate  the  construct via e mp irical stud ie s of 
re al-world  socio te chnical workflow archite cting
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