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Value creation difference
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WALMART VS AMAZON GROWTH OVER 10 YEARS: 12% VS 1516%

£

: . Did
- the process
Improvement
make
the
Difference?

Logistics & supply chain squeezing have limits. External value add is much less limited.
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Industrial difference

—
SOMETHING HAS CHANGED

FIRM YEAR EMPLOYEES MKT CAF How
BMW 1916 116,000 $538 much
UBER 2009 7,000 S608B does
. The
MARRIOT 1927 200,000 $178 Process
AIRBNB 2008 5,000 S21B Design
WALT DISNEY 1923 185,000 $1658 Contribute
FACEBOOK 2004 12,691 $3158 to such
change?
KODAK 1888 145,000 $308B (heyday)
INSTAGRAM 2010 13 $18B (acquisition)
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Digititalization

The process of encoding information and rules
for manipulating information into digital form
(digitizing) and its deep embedding this into
organizational contexts
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Facebook | Home (=)

®00
@ (X ) \ ) (ﬂ http: / /www.new.facebook.com/home.php?ref=home#/home.phpiy v | @' twitter Q I

Most Visited ¥ News ¥ On-line Banking ¥ School ¥ Mac~ Tools~ Research~ Design~ Network~ Personal~ MyBlog~ HBR Online »
Welcome to the new Facebook Send feedback ()
ungjin Yoo Settings Logou! :

|

L] L] L] L] " Youngjin is getting nervous about the workshop starting on Thursday. on Updates :

| Monday - clear o

1 1 new update |

What are you doing right now? |

|

Feed Filters v Applications Edit |

= |

° ° News Feed m Photos Posted Items Live Feed ¥ [@) Photos 4% Groups |
Events [ Marketplace |

i vaughn Parker posted a video. Free Gifts i Name Arialyzer :
John McCain: No, You Can't |

Source: www.youtube.com more {

g Barack Obama has Yes, We Can. John McCain is here \

to give you the straight talk. So deal. Sponsor |

Invite Your Friends \

Use our simple tools to enable |

you to quickly invite and |

Kelly Olsen connect with your friends on \

l ! Facebook.

LOL that was great :

Write a comment.. Invite Your Friends |

K:] Invite friends to join Facebook. :

4] Vaughn Parker posted a link. Find Your Friends dosa :
Vote for Change ) & Use our contact importer to find friends you |
Source: www.voteforchange.com didn't know were on Facebook. L

| just registered to vote in Pennsylvania through Voteforchange.com
and it was THE EASIEST THING EVER!!!!! No joke!! | would def.
recommend going to this website if you wanted to vote on Temple's
campus and make a difference for this election.

Add Comment

¢7] Vaughn Parker posted a link.

Michael Moore's SLACKER UPRISING

SLACKER Source: slackeruprising.com

"This is being done entirely as a gift to my fans. The only
return any of us are hoping for is the largest turnout of

. young voters ever at the polls in November." - Michael
Moore

Add Comment

Applications Menu ¥ 5 yideo.

[Ei Applications 1oy

€
L -

http: / fwww.new.facebook {home.php?tab=3
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digitizing products as services
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TECHNOLOGY

PROCESS
INNOVATION

PRODUCT
INNOVATION

COGNITION

IDENTITY
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Fax Color : nternet Web Social medla
machines photos &?ﬁ;)njfesrg HTML 2.0 Smartphones
Editorial QuarkX-
IT-system Press
——————————————— |———————————————--———-—-- - == — -, . - -
Production work processes News Traffic DlgltIZIng bUSIﬂESS
re-engineered website system
Small cross-functional teams| (full-scale)
Inieditad I Local editorial of- v p ro C eSS eS
Staff reduced Fessshitdown producer
Web editor &
developer roles
introduced
-------------------- el el el et Tl e s e Bt
Product Online P
positioning community D I g Itl ZI n g
) strategy -
First Multiple
version of Blogs Facebook- p rOd u CtS
website pages and
c t Twitter-
omments  accounts
I |
Local |iPhone
micro- app
websites l
Internet Destabilized CEO 1
framed as meaning questions
opportuni- and status of viability
ty instead news content of printed
of threat units newspaper
____________________________________ o = ——— -

CEO 1 questions
board competency
|
CEO 2
outlines new
vision

"Period 1: Production
1987-1993

Period 2: Distribution

1994-2004

" Period 3: Acquisition
2005-2010

Leading Swedish Newspaper
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1987-1993 1994-2004 2005-2010

Rift 1 Rift 2 Rift 3

Technology

Process

Product

Structure

Cognition

Identity

Swedish Newspaper- three waves of digitizing
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We are at turning point?

because of the shift in the locus of
Innovation and because some of
our core organizing axioms may be
challenged or fundamentally
changed by the digital revolution,
the nature of innovation and
organizational scholarship may be
at a transition point (Brenner and
Tushman 2015 p. 2).
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Classic Industrial Firm Value

Model
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user

purchase

>

producer

Value Exchange as Transaction
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a

Creates a need to optimizing
and integrating the value chain

N\

(scale and scope
economics) )
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The Origins of Process
Management

Henry Ford
Automation of work flow
by material means
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The origins of process
management

Decomposition,
Measurement and reduction
of variance

The Principles of | S
Scientific Management | - |

Optimization of work flow

BY
FREDERICK WINSLOW TAYLOR, M.E., Sc.D.

FAST FRESIDENT OF THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS
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Origins of Process management

U.S. OPERATIONS RESEARCH IN WORLD WAR II

JOSEPH F. McCLOSKEY
Universily. Domingsez Hills, Carson, Califirmia
(Received May 1987 accepted Auguist 1987y

Californi

This article, the third in a serics on the early history of operations research, offers an overview of American military
operations research during Worid War 11, The first and second articles (Operations Research 38, pp. 143-152 and
453-470) 1raced the seattered beginnings of operations ressareh from World War | through the British experience

Operations research models and use of

of Workd War I1.

INTRODUCTORY NOTE

Over the past year, as part of our celebration of the
35th anniversary of ORSA and of Gperations Research,
the Journal has presented a series of articles by Professor
Joseph F. McCloskey overviewing the history of apera-
tions rescarch. The present article concludes the series,
which was undertaken with the joint sponsorship of The
Institute of Management Sciences and the Operations

Research Society of America. On behalf of the Editonial
Board of the Journal, I would fike to express our appre-
ciation 1o the two societies for sponsoring this effort, and
to TIMS, especially, for agreeing that it be published a5
a series in Operasions Researciy,

Thomas L. Magnanti

perations rescarch had, by late 1941, established
itself in the major commands of the British
armed services. Formal work at the Admiralty was
not yet underway, but the N had had ample
exposure through the efforts of P. M. S, Blackent
and his associates at Coastal Command, inasmuch as
that group was under the operetional control of the
Admiraity.
How then did operations research find its way into
the armed services of the United States and what were
the relationships with what was going on in Britain?

Transter of OR from Britain to the United States

The efforts of A. V. Hill and Henry Tizard. both
members of Britain’s Committee for the Scientific
Study of Air Defence, represent the carliest handofl
of OR from Britain to the United States. This was
accomplished in connection with the Tizard mission
to the United States in September 1940, That mission,
which effected a unilateral transfer of British military
science and technology to the United States, was
inspired by Hill during his service as scientific attache
in Ottawa and Washington. The concept was devel-

Subjes classification: 601 OR/MS history.

Cperations Research
Vel 35, No. 6, Navember-December 1957

oped and sponsored by Tizard and was finally ap-
proved by Winston Churchill. The remarkable feature
of the mission was that its unilateral nature was in no
way to be affected by the American refusal 1o divulge
the secrets of the Naorden bombsight to the Britsh
because of the possibility that the bombsight could be
recovered from a plane shot down by the Germans.

Among the seerets brought 10 Washington by Tizard
and his associates were recent British developments in
asdic (sonar), atomic energy, the influence (VT or
variable time) fuze. the sonobuoy, and antiaircraft
gun-laying. These were of significant interest to the
U.S. scientists who sat in on the meetings, but the real
prize was the cavity magnetron, the deviee that rev-
olutionized radar. Its revelation fed directly to the
establishment of the Radiation Laboratory at the
Massachusents Institute of Technology (MIT) and to
a major redirection of the U.S. effort on radar.

The Tizard mission included some very distin.
guished British scientists. John Cockeroft, who had
done so much 1o recruit the scientists to nursemaid
the home chain of radar stations, was Tizard's deputy.
A. E. Woodward-Nute, whose studies of the effective-
ness of Bomber Command had laid the foundation

00N 364X FETFIS06-0910 501,25
& 1987 Operations Rescarch Society of Amiesica

Analytic techniques to solve operational
Problems (WWiII)
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Computing Power

Moore's Law Ending (Red Line):
Delayed products, Delayed 45nm / 32 nm, Reduced Capex
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Storage /Cost Capacity

hard drive cost per gigabyte (USD)

51.000,000.00
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Integration and scaling of two
technologies (70s—>)

SaymentType

Integrate Data Bases to record
and manage process and product data

]
Acyclic Execution Model H Cyclic Execution Model
]

” -=  Process Rules as software

! § ¢ 3 Encode and glue together related
B @ & O Aactivities

Sequential / Concurrent . Iterative Tightly Coupled External Steering
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Full blown Process Management
(90s—2)

- : Wor‘kﬂow Port?l"\ : " . )
st | L | 5” Full blown integration
g ! iy A of all aspects of work flow and
ooy | i - Its monitoring
r | Workflow Enactment Engine |
~—~— I T 4 m ., AT 1 o o I e
= Nl =22 &0 A& I 262 e - :
== | WL sk )Y & "I e | Scaling and scoping of process
| Language Task W'»;""CM Resouce Faut- T‘?"""“' Negosation |
| Parser Dispather Scheduler  Allocation  MEnagement  Services | fl OWS
| i ' -
e -
Management | Resource Broker | ‘
Workflow | |
ol '

Directory and
’ \_9 Catalogue Services
1
Bub i C::a wate Ck Hybed O
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Logic of Business Process
Management

* Incremental / obliterating process design and
optimization using WFMSs

* Exploit and monitor firm resources (control
variance, fixed/variable task, optimize
resources)

* Radical improvements in process execution
and integration at intra and inter-firm levels
ue chain)
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Management: Routines

Max Weber: Bureaucracy and rules determine legitimate
responses to environment

Trist & Emery: STS enable both variance enhancement
and reduction depending on the environment-

Work system needs to learn and adapt, including change
of its rule systems
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Firm
as Organized Routines

A BRICAVIORAL THRORY
OF THE Fism

March and Simon: Organizations a nexus of evolving routines
that provide responses to environmental stimuli;
Routines evolve as profiles of environmental stimuli change
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Routines

Nelson and Winter: Organizations evolve as their nexus of routines
change through variance, selection and retention

The rate and direction of the process depends on the
interactions between the environment and the firm’s routinized
Responses (individual / organizational level responses)
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Micro-Level: Routines

Latour: Practices abstract, generalized patterns (ostensive)
which are situationally performed (performative)

Pentland and Feldman: Routines as ostensive and
performative
Ostensive routines as maps, performances the landscape

(leads to N-K type of searches)
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Routines

 Multiple logics and goals, enable coordination
and varying responses to the environment

* Critical element of the structural axis of
organizing

* Routines are not things (to be just modelled
and fixed), evolve constantly and over time
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Summary

 Two approaches form distinct, partially

overlapping, explanation for ‘structuring’
organized activity over time

* BPM- machine, computational metaphor
M—> S

* Routines: social, biological and systems
metaphors

S>> M
Can they be reconciled?
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Digital Intensity and Routines

T T T E— -

Digital technology an internal element
changing the substance, order, or form of
routines

Digital Intensity: The degree to which activities are digitally
supported and to what extent there are no alternatives for
carrying out the ask
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Broad Question:

How does a change in digital
intensity affect the form and
substance of routines?

Configural variation —composition?
Sequential variation- ordering?
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Effects of Digital Technology

 Different Organizations?

* Different / Similar Organizational Structure?
 Different / Similar Environment?

* Different characteristics of the persons or teams?

* Are routines shaped more by the external environment
(technology) or by internal features of the organization?

» “...answers to these questions seem a long way off at
the moment... “

(Pentland et al. 2009).
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Composition of Routines

Configural variety of
(Sociotechnical) Routine:

Actor: Designer X
Activity: Generate
Goal: Design
Tool: Synopsis

Affordance:
Create&Analyze

Dataflow: Constraints, RTL;
Physical Layout

Location: Co-located
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Diag_ _gm Notation for Process Analysis

- individuals and ) .
. groups : € Actor Conflguratlon
- E & Unit of Analysis: Routine
: Culué:ated : Cnlué:ated Culué:ated <€ ACthlty LOC&tIOﬂ
- 1 N = 2 N/ 3 NS
. Kick off " Database Repository
- meeting H planning ﬁ meeting
: Negot.ral.‘e : Generate Choose — ACthlty Type
: Represenlalm : Zpresentatl; I
n Representatmn = Transformationffepresentation Cooperative <€ Aﬂ:ordance
. Client

Web browser
documents

<€ Tool Modality

UUiJ"t <€ Data flow

Data model visio data
sketch model

Specification
document

Design Sketch Repository

setup

: Specification Specification
J EEEEEEEEEEEEEEEER

Prototype Prototype Process planning € ObJeCt Type



Typical work flow in a large system

WWWWWW uﬁ;;m-r
: : i
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36

Composition of Routines

& & 0‘6")0 S \\0\“

\\\‘o‘bo\;{\

W KO v Q°
Elements
e.q., place order

e.g., POS Transaction
Meta-routine 1 BIEIE I E BIBIBPABAPEA G [l ]E

g Handle customer
Meta-routine 2 FREERPREECEEEE FRCEEATE EEEEE:E AANPRRE ARRRRPE EE:EE AR EEEE

e.g., Process Queue

Meta rO utl ne 3mﬂﬂﬂﬂﬂllggg:::gg::lﬂﬂﬂﬂmﬂlﬂﬂﬂlm [e]e I I \ [= \IIEHBEMnlrvl-\nlnlrr\mmﬂﬂﬂlﬂll
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Variation among Digitally-enabled
Designh Routines

A I O A (e e [T e [ IR
ElElekl[ IAnAEEE AR EEEE
IO e Te e [eTe e [ ARSI S S e [lolc el I
DI (e e [ e -] N P I e Y e [eTeTe eTele e NI T
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[T eTeT el ] N N Il (e TeT e [eTe T e o lclelelclel JocmcEm | [ETeTeleTelele]
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“Align”
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Clustering of routine components

Two chip design processes using different digital tools with the same task

swellEarly2 Validate
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Routines vary less within an organization than
across organizations

Supported:

More Less
Centralized Centralized

Alpha Beta Delta Gamma

Less Stable Stable Alpha 34%
Volatile Hierarchical Networked
Beta 47% 33%
More Dynamic Dynamic Delta a4% | 48% | 40%
Volatile Hierarchical Networked Gamma 46% 48% 43% 31%

*All p-values for pairwise comparisons are < 0.00:
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Variety

Digital Intensity = Configural Variation

4.00-

3.007

2005

1.00=

y=1.34+017"

RZ Linear = 0.066

Supported:
-0.258 (t=-12.829,
R2=0.06, p<0.001;
n=623)

Digital Intensity
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Dynamic analysis

Gamma Beta Delta Alpha
25 Standardized effect =-0.309 3 Standardized effect = 0.637 15 - Standardized effect =-0.796 3 Standardized effect =-0.149
’ R-square = 0.096 R-square = 0.405 ’ R-square = 0.634 R-square = 0.022
16
2.5 4 2.5
2 1.4
2 1.2 2
1.5
1 4
1.5 1.5
0.8 |
I
1 0.6 | 14
n \%%‘NX 04
0.5 + 0.5
0.2
L T LS L S ——————— R ———_ L N e
1234567 891011121314151617181920 1234567 891011121314151617181920 1234567 8 91011121314151617181920 1234567 8 91011121314151617181920
Sum of Variation ~ ==—Sum of DigInt Sum of Variation ~ ==—Sum of DigInt =—5um of Variation = ===Sum of DigInt =—5um of Variation = ===Sum of DigInt

Organization (Type) Beta first half |Beta second half |Change
Alpha (Stable Hierarchical) -0.202 -0.109 Weakened
Beta (Stable Networked) 0.612* -0.265 Flipped
Delta (Dynamic Networked) -0.869*** -0.962** Strengthened
Gamma (Dynamic Hierarchical) |[-0.513* 0.451 Flipped
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Main conclusions

In general, digital intensity reduces More Less
configural variety in routines Centralized Centralized
*Organizations predict more Less Stable Stable
configural variety Volatile Hierarchical Networked

sLess variation with increasingly

centralized organizational contexts. : :
More Dynamic Dynamic

s\Volatile environments have less Volatile Hierarchical Networked

design routine variation
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* Sequential Variety: First order Markov Chains

(This is for one site, but can be statistically compared to multiple
other sites for structural/transitory equivalence.)
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Complex Iterative structures-

3 waterfall projects (Thummadi &
Lyytinen, 2019)

2
?\/,025
0.004 ) 98
®
025 .008

.95

.8
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Digitalization and the evolution of
routines

Articier ix Advaece, pp. 1-22

ESSN 1047-NIV7 (peing) | 255N 19265439 joalng BapNie Sotonp/100 I 25 oo 2016 1046

© 2005 INPORNS

Routines as Shock Absorbers During Organizational
Transformation: Integration, Control, and NASA’s Enterprise
Information System

Nicholas Bereale
Usmversty of Goorga, Aldam, Claxpta 30602, haoeicl 13aods
Kalle Lyytinen, Youngjin Yoo
Caoe Wedon Resarve Untvarsity, Oloveland, Do 44106 jtalo® coc ofs, \I\I'mn'"uul::nl
John Lesle King

Usivarsity of Michigas, Asa Asxr, Michigas 45107, fiking Wumsch ads

SopraEon and coowod are pivolal poals of enterprise Infocmaton sysiae implemantations. However, misalignments
Incvitably occur betweea the systom aad oquanizational practices, and (hese msaliaements a5e gonaally thougat lo
uadermise the poas of Inegration 20d coetrE. We repont 00 3 bongitdinal dndy of NASA's onlrprise ieformiation sysen
mplenantaios, and we fices of how misalgnnests b procarenenl and prdact TEnagement routings alfect Intepration and
coctrol. We show how dlifononl slements of roctines dyramicaly adjust over o 0 cnabie stabie xysiem implementation,
tacreasieg Infegration and coatrut throuphout ihe pency. Orealer intogration and coetrol o the crpanizational kevel were
enahiod by doss-thas-complote nissrason and coatol al the kool level. Dynamically adjosting matines sorve & “shock
shsomens” that oo ooe hand beip promole e stabilily nacessary for orpaniotion-wide onkerprse-sysien-driven contmol and
akpration, asd o0 e ofder tand alow for kocal sell-ofpanication
Keyworts: NASA; opanirtiossl muines; shock sheorbars, astorprise isformution sysiam; intogration; conrol
Fistocy: Published onkne In Anicles in Advaece.

Study of 10 year implementation of Financial
System in NASA

Routines adapted dynamically
to adjust to external shocks created by
introduction by IT systems

Alignment is never ‘complete’ but routines
Act as shock absorbers to integrate
Work flow to organization and vice versa
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46

Digitization and evolution of
routines (Gaskin et al 2013)

Rate of Change Decreases over Time

(0) (0] (0]
[ 2007 ]M{ 2008 ]ﬂ{ 2009 ]ﬂ{ 2011 ]
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Summary

* Implementing workflow systems change organizational routines
 Change is not automatic and predictable

* Change happens in the substance, form and order of activities

* Generally reduces configurational variation (stasis)

* Effect on sequential variation less predictable and relates to types of
systems (strict ordering of activities)- Harem and Pentland (2010) no effect
of workflow structuring in accounting activities

* Digitization initially increases variation but the rate of change decreases
over time

* Routine structures and their order are reasonable predictors for
performance (Lindberg et al 2016)
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Routine Evolution as a response
digitalization tensions and
opportunities

Internal and
external workflow

/\ Platform

_ ecosystem
Internal work flow Opening . 800xA
Platform ecosystem

\ Augmentation/> . production and

Aspect integrator innovation logics

Re-structuring ® Supply-chain based production logic
Advant  and innovation logic
o
Master

Supply-chain production logic,
internal innovation logic
ABB Internal production and

Product
platform

innovation logic
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Digitalization and routines

Automation and workflow efficiency
forms an element of a broader
business model change

Routine transformation is
complementary not substitute of
business model change
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Amazon (1998-2010)
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Reuse and
Expansion
of Digital
Assets

Innovate
with business
models

Amazon (1995-2018)
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Business
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Amazon's warehouse-worker tracking system can
automatically pick people to fire without a human
supervisor's involvement
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New value (co-)creation
process
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Value co-creation
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BPM sits here Constant alignment of design-solution pairs

Business model Digital Design Space

Innovation sits here

usiness System Design Value System Design

Value Creation Logic
onfigdration|Logic r\
Compitng An‘.:f,':cS

\ /ECHNOLOGY

¥ Expansion, Push
/ COGNITION

£ Digitalization

\ / STRUCTURE

v -
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Ubiquitous
: Computing
Time Assets

Alignment, Pull
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~ (R) Evolutionary
~ Change that covers
| Business models

Interactions and capabilities to
reconfigure resources through
work flow design

Design for experience (in
Work flow)

Emerging technologies such
as Al and block-chain form
the new frontier of routine
Change and associated
management of work flow
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