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Abstract

Corporate intranets and portals have attracted increased attention among information
managers (Detlor 2000). Although intranet and portal developments aim to diminish the
costs for internal information publishing and to increase corporate information dispersal
(Rice 1996, Thyfault and Marx 1996), real-world implementation projects show that for a
successful content management, there are till a lot of open questions. Particularly the
management of a standardized editorial process suffers from clear concepts. To address this
issue, this paper explores the structure of an intranet editorial process, the dynamic
behavior resulting from this underlying structure and presents a first conceptualization for a
successful process management.

1. Introduction

Corporate intranets and portads have dtracted increased dtention among information
managers (Detlor 2000). Although intranet and portd developments am to diminish the
cods for internd information publishing and to increase corporate information dispersa
(Rice 1996, Thyfault and Marx 1996), realworld implementation projects show that for a
successful implementation of an editorid process management environment accompanying a
portal or intranet project no clear concepts have been established in the literature. This
means that there are no decison rules and information or key process indicators for
managerid decisons avalable that could for example hedp a manager to decide how many
people are needed to manage a given number of intranet pages that are maintained through a
defined editorid process and are subject to clearly defined qudity standards (eg. design,
layout, style and age).



The term process management comprises in this context two mgor components shown in
figure 1, namely the physcad and the information network. The physica component depicts
the process structure as illustrated by step 1 to 4 (links between steps are indicated by arrows
between the different graphicd dements). The informaion network highlights the
accompanying decison rules or policies gpplied to a process. In figure 1, for reasons of
amplicity, only one policy is shown, which influences sep 2 and 3 on the base of
information derived directly from the process (Information 13 and Information 1) or the
process environment. (Information 1; and Information 1,). Based on this modd, the graph
indicates that a policy can be thought of as an information processing procedure (Sterman,
2000). Thus, it can be written as:

Policy =f (Information |1, Information I,, Information I3, Information l,).
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Figure 1: Physicd and information structure of a process management (including single
linear and dso feedback relations).

To enable such a process management for a portal or intranet editoria process environment
especidly the inherent dynamica complexity of the considered physical process needs to be
understood in a more thorough way to support a sustainable success of an intranet project.
This fact is reflected in the observation that most intranet process environments are managed
now a days quantitatively in a deficient way if one compares the expected process results
with the used resources and management concepts. The main reason for this gStuation is
believed to be rooted in a missing quantitative understanding of the dynamica complexity of
a typicd intranet editorid environment. This finding is not surprisng as it is in agreement
with observations made in other process dynamics relaed sudies (eg. Sterman 2000,
Warren 2002). It is a remarkable finding in these dudies that even for dructurdly extremey
smple process environment most organizations lack a clear quantitative and/or quaitetive
understanding of the related process dynamics (eg. Warren 2002). This Stuation can manly
be atributed to the insght that even smple process structures, especidly if they include
delays, can produce nonlinear relationships between process input and output parameters
(e.g. Sterman 2000, Warren 2002).



To overcome this limitation, this paper will explore the dynamics produced by a smplified
physcd dructure of the intranet editorid process as it is implemented a Deutsche
Lufthansa (DLH). The man god of the study is to undersand the dynamica complexity
created by the process dructure in quantitative terms in the frame of the given process
parameters.

To address this issue the presented study starts with a detailed description of the editorid
intranet environment established & DLH. Based on this information a simplified process
modd for the further andyss is proposed. This modd contains only the physical network of
the editorid process sysem. The information network including the policy design for the
editorid process environment are intentionaly not considered here, but will be andyzed in
detail in a separate paper. Such a two-step process was chosen to reduce the structura and
dynamica complexity of the conddered process modd to a minimum. It is hoped that by
this redriction a clearer understanding of the physical process characteristics can be
achieved, which is required before a successful policy design for a process management
gpproach can be set up. The smplified process mode is then analyzed in two ways. (a) a
Sysem Dynamics (SD) based smulation approach to investigate the system behavior over
time (fa away from an equilibrium dae) and (b) an eguilibrium anadyds gpproach to
investigate the equilibrium date of the sysem in terms of the given sysem parameters. The
authors believe that such a combined gpproach is of high interest as both methods provide
complementary indghts. SD based smulaion runs endble the exploration of an unknown
dynamics hidden in the given dructure of a physicd process modd far from equilibrium
conditions. In contrast to that an andyticd equilibrium andyss puts more emphasis on
andyticd rdationships between sysem parameters and the system equilibrium date, thus
enabling a clearer understanding of the influence of the control parameters for the system
dynamics.

At the end of the paper different editorial process scenarios based on different parameter sets
are discussed and evaluated for their practica relevance. The outlook gives a summary of
the main results and stresses the need for a policy design (information network) for the
editorial process. In that respect the presented work should only be understood as a first step
towards a complete editoria process management, as the extenson of the presented work by
the process information network remains an open issue for further work.

The results presented in this paper are firgt results of an ongoing research project conducted
a Deutsche Lufthansa in the frame of ongoing efforts & DLH to redesgn its internd
eBusness activities. Due to the close link between this study and the internd eBusiness
framework & DLH the authors are convinced that the results of this study can be of practica
interest for other companies too that are in the process of actively redesigning their intranet
editorid environments.

2. The promise of corporate portals and the situation at Deutsche L ufthansa

The motivation behind corporate intranets is the idea that the interna use of Internet
technology can act as a business process transformer (Lindstrom and Frank 2000). It is
hoped that through a catdytic effect of the used technology a whole company and its
respective value chains will potentidly be optimized. Furthermore, direct effects of the use



of portds like diminishing cods for internd information publishing and an increased
corporate information dispersa (Rice 1996, Thyfault and Marx 1996, Lindstrom and Frank
2000) add to this optimization. The development of corporate intranets can be divided into
three different evolutionary stages: (@) In the beginning, the main god is only to “be onling’
by having an information on the Intranet without paying too much atention to content and
functiondity. (b) In the next dage, (internd) customer-oriented services are offered on
portals, which triggers first process redesigning efforts () The last Stage represents the
fundamental change of the company with respect to its internad structure by becoming an
etransformed company (Lindstréom and Frank 2000).

Although corporate portas are described to “become the new metaphor for desktop
computing in business’ (Konicki 2000) and the Meta Group predicts that nearly 85 percent
of businesses will have portas by 2003 (Cruz 2000), most companies are nowadays between
sage one and two. Only few companies have fully reached the last stage of this three step
busness transformation (Lindstrom and Frank 2000). The three dtages of busness
transformation described above reflect the typica path big corporations have to go
nowadays. Despite the clarity of this datement especidly for big companies there is no
detaled description of how they have to change ther way of doing business if they are
congdering implementing a corporate porta.

Generdly spesking, the use of an enterprise porta is diverse and depends on the fidds of
activity: there exis Budnessto-Busness (B2B), Businessto-Consumer (B2C) and
Business-to- Employee (B2E) portas (Trowbridge 2000) dependent on the main target group
of the portd. From a functiona point of view common eements of corporate portds
function as integration platforms and contain knowledge management, collaboration and
communication modules (Detlor 2000). Furthermore, they typicaly provide a search engine,
an index for dructured and unstructured data, links for both internal and external Web Sites
and information sources (Borck 2000, Quelette 1999). But to evolve ther full capability,
corporate portals must aso comprise concepts for security, persondization, and application
integration. The latter ranges from simple web applications to ERP (enterprise resource
planning) or legacy mainframe systems (Borck 2000). Last but not least every corporate
portal aso requires a standardized, role based editorid process environment, to supply the
portal with fresh content and an information Structure that is able to organize and hogt dl
integrated systems in a user-friendly and meaningful way. Without the later every portd is
in danger of providing only informetion fog to its users. With dl these features, Detlor sees
the opportunity for portas to offer “a rich and complex shared information work space’ for
employees (Detlor 2000, p. 93).

Deutsche Lufthansa dready uses Business-to-Business (B2B) and Business to- Customer
Portds (B2C) (“Infoflyway” and “Corporate Flyway”). In the fidd of Busnessto-
Employees (B2E), Lufthansa was in 2001 in the trangtiona phase from stage one to two. To
advance further to stage two and three in a structured fashion, DLH launched an employee
portal project caled “eBase’! in January 2001. The man gods of this project are: (8) to
provide a new infregructure for DLHs interna eBusiness plaform (eg. Public Key
Infrastructure, employee Metadirectory, portal and enterprise content  management
platform), (b) to design and implement a new corporate wide information structure, (C) to

! Thetitle“eBase” isacombination of the two words » eBusiness’ and ,homebase'.



increase the connectivity of the employees and (d) to ensure “skill and will” on the
employees sde. Through these activities it was hoped to trigger the internd eTransformation
a DLH, so tha cogt reduction, productivity and innovation potentiads could be redized for
DLHsinterna processes.

For a company with a decentrdized organization as DLH especidly the aspect of
information sructure and qudity is of crucid importance, as it must ensure the employees
ability to locate dl information he/she needs As mentioned above the so-cdled business
transformation of an enterprise through a corporate porta or intranet is driven by a diverse
st of portd functions. From a process point of view, a portd or intranet environment is
supported by two main processes. the editorid process and the process of agpplication
integration. Both processes have been consdered and andyzed a DLH in the frame of
eBae. Neverthdess, in the following we will focus on the editorid process environmert, as
it establishes the natural framework for the process of application integratior?.

3. The editorial process at Deutsche L ufthansa

The editorid process developed by Deutsche Lufthansa aims to show a standardized way to
produce content. The meaning of the word content in this context is very diverse as the
definition varies from the smple correction of speling faults of dreedy exising content to
the production of new and complex content with pictures etc.. Hence the different content
types should be differentiated according to the following aspects complexity, priority,
scope, cycde time for updating and confidentidity. From this diversty logicdly result
different quality standards for each type of content. But dthough there are different types of
content & DLH, the editorid process stays the same for dl types of content. Before we will
present these steps, the different rolesinvolved in the editoria process will be described.

In the editoria process a DLH, four different roles are defined, which are shown with their
list of activities in table 1. The roles are author, subject specidist, editor and chief editor.
The author is an expert, who produces the specific or technica content after having
discussed a request for publication with te executive of a department. The subject specidist
is respongble for gylistic corrections and helps with the definition of criteria for meta data
The editor is responsible for the look and fed, the correctness of meta data and the strategic
fit of the content. Furthermore, he is usudly responsible for the sructure of a home page of
a department. Chief editors exist in every DLH business unit and for each globd topic in the
DLH portd information sructure®. The chief editor manages the complete editorial process
environment of a business unit or a globd topic. Furthermore, he is responsible for the find
release of content (delegation is permitted). The chief editor aso advises the editors and
solves editoria conflicts. With respect to the above described role mode for the editorid
process a DLH, it should be mentioned that in genera one person can fill out severd roles.

? Information about the standardized process for application integration into the DLH employee portal eBase
called , eTrack" can be obtained from the authors on request.

The 1st level navigation of the DLH employee portal comprises besides links to the business units of DLH
also linksto so called global topics (e.g. News, Work and Life, Knowledge or Marketplace).



Role Activities

Author Coordinates request for publication with
executive from competent department
Defines target goup and maintenance of
content (together with editor)

Produces and updates content

Proposes alink and navigation structure
Creates a teaser and headline (together
with editor)

Determines date for publishing and period
of vdidity (together with editor)

Subject speciaist Checks the content for speling, gyle,
expresson, logica order, consstency and
vaidness
Communicates dl necessary changes to
author
Checks the link propostion and puts it in
practice afterwards
Defines meta data and provides content
with meta data
Veifies meta data and content on the)
basis of acheck list (together with editor)
Evduates look and fed of content
(together with editor)

Checks navigation dructure (together with
editor)

Editor Identifies a request for publication and an

author

Defines target group and maintenance of
content (together with author)

Evduates request for publication and
assigns content to a business unit or globa
topic area

Checks the link propostion and puts it in
practice afterwards

Veifies meta data and content on the
basis of a check list (together with subject
Specidist)

Evduates look and fed of content
(together with subject specidist)

Checks navigation gructure (together with
subject speciaist)

Creates a teasr and headline (together
with author)

Determines date for publishing and period
of vaidity (together with author)

Takes care for archiving of content




Chief editor . Veifies the completeness of content on
the basis of a check list

Reeases content and informs author and
al persons involved of released content

Table 1. Rolesin the editorid process

The editoria process itsdf consgsts of five different steps: concept phase, production,
completion, publishing and archiving. These steps will be described in more detal in the
following and are shown asagraph in figure 2.

In the concept phase, an editor identifies a request for publication and an author, who
coordinates the request for publication with an executive from the respective department.
Author and editor define a target group and the maintenance procedure for the content. In
the next step the editor evauates the request for publication and assigns the content to a
busness unit or a globa topic. Finaly, the editor informs the author of the assgnment, so
that at the end of the concept phase, there is an evauated request for publication with an
assgnment for abusiness unit or agloba topic.

The production phase dtarts with the production of new and the updating of old content by
the author. Separately, the author proposes a link and a navigation dructure. Next, the
subject specidist checks the content for speling, style, expression, logicd order, consstency
and vdidness. After having checked the content, the subject specidis communicates al
necessary changes to the author. The result of this phase is produced content, which has
been quality checked for editoria aspects.

After having checked the propostion for a link structure, the editor or subject specidist
darts the completion phase by putting the link structure into place. Furthermore, the subject
specidist defines meta data and provides the content with meta data. In cooperation with the
editor, the subject specidist verifies meta data and content on the bass of a check lig,
evaluates the look and fed of the content and checks the navigation Sructure. Findly, the
editor in cooperation with the author creates a teaser and a headline and determines a date
for publication and a period of vdidity for the content. Fully qudity controlled content,
which is provided with meta data is the god of the completion phase. At this stage, the
content is ready to be released with dl components.

In the publishing phase, the chief editor verifies the completeness of the content on the bass
of a checklig. Afterwards, the chief editor releases the content and informs the author and
dl persons involved about this fact. The find result of the editorid process is content
published on the eBase live Ste.

Concept Production Completio Publishing Archiving
phase

Author, Author, Subject Editor, Editor
Editor Subject specialist, Chief
specialist Editor Editor

Figure 2: The standardized editoria process at Deutsche Lufthansa




After the period of vdidity of the content has passed, the decison has to be taken if the
content has to be updated or archived. In case of archiving the editor takes care that the
content will be removed from the live ste without @using link errors. Finaly he stores the
content in a structured way in the eBase archive.

For the development of a standardized editorial process a DLH different motivations can be
stated:
. the need to define clear responghilities and rights in the organizationd units working
with the editorid process,

the wish to establish clear organizationa guiddines for content publishing,

the god to achieve a standardization of the exiging historically emerged process models
by usng a newly developed standard editoria process, so that for example the use of a
centrdized Content Management System (CMS) is eased (number of process models
that need to be implemented),

more transparency about interfaces and

an increase in efficiency and effectivenessin content production.

Besdes these dructurd aspects of the standardized editorid process, for a successful
process management, as stated above, a clear understanding of the hidden dynamics in this
process gructure is important. Therefore, in a next sep the sructure of the editoria process
a DLH is modded and andyzed usng a sysem dynamics modd that will be presented in
the next section. Such a modd is of high interest as it enables an andysis of both, the
qudlitative and the quantitetive dynamics of the process.

4. The editorial processin System Dynamics notation

The physica sructure of the DLH editorid process can be mapped by a stock and flow
diagram congdting of four different levels. concept pages HTML pages, (published) content
and old content. The first phase of the editorid process - the concept phase - is illudrated by
the rate production of concept pages which leads to the level concept pages. The production
phase is represented by the rate production of HTML pages going from the level concept
pages to the levd HTML pages The completion and publishing phase are combined to one
rate caled quality management to underline the importance of the quaity management
process in these two steps of the editoria process. As a result of these two phases, the
content exists on a live dte in eBase. After a certain period of time, the content gets old,
which is illustrated by the rate content aging, which leads to the level old content. Content
aging is modded in this framework as a firs order dday, which means that on average dl
content that is older than a threshold age Ta is transferred to the stock old content. This
threshold is in genera content type dependent. In this Study the assumption is made that Tg
iscongtant for al content types. T, must be interpreted as an average threshold age.

Old content can either be updated or flowing out of the system and by that gets archived.
Hence, the archiving phase is portrayed by the rate content flowing out. For reasons of
dmplicity this rate is aso modded as a first order deay. The rates quality management,
content aging and content flowing out are assumed to be time-dependent. The varigble

* The archivi ng rate could be modeled as awork related rate (e.g. production of concept pages) too. This
approach is not used here, asit is assumed that archiving will mainly be achieved through an automatic process
only requiring small working efforts.



quality management is influenced by the auxiliay time for quality management, which
reflects the time needed to go through the quaity management procedures in the editorid
process. The rate content aging depends on the lifetime of the content, which is represented
by the auxiliary time to age Findly, the auxiliary time to flow out influences the rate content
flowing out and therefore the amount of old content flowing out of the system.

The decison to produce concept pages and HTML pages are dependent on the following
vaiables. productivity, workforce and hours worked. As the production of concept pages
needs a different amount of time, people and productivity as the production of HTML pages,
figure 3 shows such adifferentiation.
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AVERAGE FORUPDATING
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UPDATING 'WORKFORCE
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P z C;;gggt =P HTML Pages 2—pp| Content old
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Figure 3: The system dynamics model mapping the editorid processat DLH.

For a more detailed dynamica analyss of the existing process structure, it was decided to
reduce the given process modd to the generic dStructure of an aging chain, as we are
convinced that this smplified modd can cgpture the man dynamics of the more complex
one. With this atitude we follow Sterman who daes “a broad mode boundary that
captures important feedbacks is more important than a lot of detail in the specifications of
individua components’ (Sterman, 2000). However the discussion about the modd size ill
tekes place in the sysem dynamics community. Hence, Keating names the assessment of
model scope, including time horizon and system boundary, one key aspect in the mode
design phase (Keating, 1998).

By aming for a rdaivdy smple dructure, the different steps to produce content were
condensed to one rate, which is smply cdled production. The latter depends on the
variables average productivity production, hours worked production and workforce
production. Despite this condensed view on the process, figure 4 shows that the basic
dructure stays the same with respect to the aging process from content to old content. The
decison on how many pages ae updated is influenced by three condtants average
productivity updating, hours worked updating and workforce updating. In order to represent
a very ampligic (“policy-freg’) decisonmaking process, updating only depends on these
exogenous factors, not on old content (non-negativity of old content is assured).
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Fgure 4: Basic modd for the amplified editoria process.
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Figure 5: Causd loop diagram of the smplified editoria process.

The resulting condensed gructure of the samplified editorid process is the dructure of a
second order materid delay.

Congdeing the dynamic dructure of the process figure 5 illustrates that the smple
dructure of the editoria process condsts of two negative feedback loops. The first one
comprises the following dynamics. an increese of content leads to a higher rate of content
aging, which reduces thereupon the level of content again. The same feedback structure
exigs for old content, which is flowing out of the sysem. The more old content exids in the
system, the higher therate of content flowing out, which decreases the leve of old content.



A base run of the smple editorial process modd shows the typical goa-seeking behavior of
negative feedback loops. Put into other words, the amount for content and old content
reeches an equilibrium date. Hence, an andyticd andyss of the equilibrium dae of the
system gppears to be of high interest and will be presented in the following section.
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Old Content
7
100 ’
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100
Time (Day)
Old Content : base run no updating pages

Figure 6: Dynamic behavior of content and old content in the basic modd.

5. Analytical analysisof the system equilibrium state

Before we can gart with an equilibrium andlyss of the editorid system, the equations for the
system variables need to be identified and presented. First the equations for the five different
rates and second the equeations for the two levels will be shown.

Thefive system rates can be expressed asfollows.
The production rate (P), which measures how many pages, can be produced per day. It is
assumed to be the product of the average productivity for production, hours worked for
production per day and workforce for production. The equation can be written as
follows
P = AP, x h, x N, [pages/ day] @)
with

AR, = average productivity production [pages’ (h x person)]



hy = hours worked for production per day [h/day]
Np = workforce for production [person]

Content aging rate (CA), which equas the amount of pages that age per day. The rae
equals the ratio between content and the time to age and can be described as a first-order
materiad delay:

CA  =CITA [pages day] (%)
with

C = Content or number of fresh pages [pages|
TA  =timeto age[day]

For a short explanation on how the variable content aging can be modified for practical
needs see the gppendix.

The updating rate (U), which describes how many pages are updated each day: U is the
product of the average productivity for updating, hours worked for updating per day and
wor kforce for updating. This gives

U = AP, x h, X N, [paged day] 3
with
AP, = average productivity updating [pages (h x person)]

h, = hours worked for updating per day [hVday]
N, = workforce for updating [persons)

Content flowing out rate (CO) indicates the amount of old content, which is flowing out
of the sysem per day. As daed above, the rate reflects smultaneoudy the degree of
archiving and can be conseguently thought of an archiving rate. The activity of archiving
would clam workforce too. For reasons of smplification, the rate content flowing out is
defined in the same way as content aging. Hence the equation issmilar:

CO =0CI/TO [paged dayi 4
with

OC  =0Ild content or number of outdated pages [pages)
TO  =timeto flow out [days

For a short explanation how the variable content flowing out can be modified for
practical needs see the gppendix.

As dislayed in figure 4 the dtructure of the editorial process contains two leves that can be
described by the following equations:



Fresh content: the amount of content increases through the inflows of production and
updating rate and decreases through the outflow of content aging, which gives.

dC/dt =P+U-CA 5)
Using equations (1), (2) and (3), the differentia equation for C looks asfollows:
dC/ dt = AR, xh, x N, + AP, x h, x N, —C/TA (6)

Old content: the amount of old content increases through the inflow of content aging and
decreases through the outflow of updating and content flowing out:

dOC/ dt=CA —-U-CO )
Inserting equations (2), (3) and (4), the differentid equation for OC can be written as:
dOC/ dt = C/ITA-AP, x h,x N,—OC/TO 8

Based on these equaions for the levels and rates of the sysem, an equilibrium andysis can
be peformed. The am of such an andyss is to deduce andytica expressons for the
relationship of the stocks and flows under equilibrium conditions. The equilibrium andyss
can be peformed by usng eguations (6) and (8). In dynamicad equilibrium conditions the
sysem date is characterized by dC/ dt = 0 and dOC/ dt =0. Under this assumption the
following rdationship for C results:

AP, X hp X Np + AP, x h, x Ny — CITA =0
C=TA (AR, Xy X Np + AR, X hy X Ny) 9
C=TAx(P+U) (20

In equilibrium, the amount of fresh pages depends on the sum of the production and
updating rate multiplied with the average aging time for content, which istime to age.

The equation for old content can be derived in the Smilar way resulting in:

C/TA-AP,xh,xN,—~OC/TO =0
OC=TO (AP, x hy x N) (11)
OC=TOXP (12)

The last equaion shows the interesting indght that the old content in equilibrium only
depends on the production rate multiplied with the average delay time for old content, which
is time to flow out. This is remarkable, because the production rate does not represent a
direct inflow to the leved variable old content. Furthermore, the direct in- and outflows to the
variable — content aging, updating and content flowing out - have no influence a dl.

For a further andlyss in a next gep, three ratios reating the two sysem leves in different
ways were developed:



R4io;:

Ratio,:

Ratio3:;

Retio of content to old content, which relates the amount of fresh pages to
dready outdated pages. This ratio is cdled Ratio; in the following. By using
equations (9) to (12), Retio, can bewritten asfollows

Ratio, = C/OC
= TA (AR, X hy X Np + APy X i X Ny)
TO (AP, x hy X Np)
TA X (P+U)
= TOxP
Ratio; =TA/TOXx (1+U/P) (13)

Ratio of old content to content, which equals the reciprocal of Ratiol:

Ratio, = OC/C
= TO (AP, x h, x N,)
TA (AR, x h, X Ny + AP, x h, X N,)
TOXxP
= TAX(P+U)
1
Ratio, = TOITA X (1+ U/P) 14

Retio of old content to total content, which eguals the amount of old content in
the sysem and is cdled Ratios in the following. By using equations (9) to (12),
Ratio; can bewritten asfollows:

Ratios = OC/(C+OC)

TO (AP, X hy X Np)
=TA (AR x hy X Np + APy x hy X Ny + TO (AP, X iy X Np)

TOXxP
TAXx(P+U)+TOx P

1
TA/TOX (1+U/P)+1 (25

Rati O3

Interpretation of these results of the equilibrium andyss leads to three main insights that can
be formulated as follows.

In case of no updating, which means U =0, the equation for total content is the

following:
C+0C

C+0C

=TA (AR, x Iy X Np) + TO (AP, X by X Np)
=TAXP+TOxP
=Px (TA+TO)



This means that the stock of content in trangt is the product of the inflows froduction
rate Pand Updating Rate U=0) and the two different average delay times (ime to age
and time to flow out). This rdationship is know as Littl€s Lav which dates that in
equilibrium the gtock in trangt is equd to the product of the totd dday time in the aging
chain and the inflow rate into the chain (Sterman, 2000).

In case of no updating, the three retios are only dependent on the two time variables time
to age(TA) and time to flow out (TO).

Ratio, = TO/TA, Raiio, = TA/TO, Ratios = 1/(TA/TO +1)

These time variables characterize the different types of content or the different qudity
criteria for aging of content eg. content pages indicating news typicdly have a lower
time to age than content with a long-term character. Hence, it can be concluded that
without updating a change in the ratios can only be caused by a change in the time
variables, which means a change in the qudity standard or the type of content.

In case of updating, the different ratios change their vaues dependent on U. For example
ratiop, which indicates the ratio of old content to content, changes its vaue in terms of
TO/TA from 1 to O, dependent on the degree of updating. This can be illugrated in
figure 7.
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Figure 7: Ratio; and Retio, in dependence of the updating effort.



On the x-axis, the updating effort is shown in terms of the production effort. On the first y-
axis on the left 9de, one can see ratio; scded by TA/TO. The curve shows that in
equilibrium an identica updating and production effort (U(P)=1) leads to a number of fresh
pages scaled by TA/TO which istwice as high as the number of outdated pages.

The y-axis on the right sde shows ratio, scaed by TO/ TA. This means that for an updating
effort of 2 (updating effort is twice as high as the production effort) the ratio of old content
to content scaled by TO/TA is 1/3. Consequently, the graph shows two criticd lines showing
raio, and ratio, in terms of TO and TA in equilibrium. These curves may be helpful as an
indicator for managers, who have to decide about their distribution of resources between
content production and content updating. Figure 7 may give them for the equilibrium date of
the sysem a firgt idea about the effects of a certain workforce disribution on the number of
outdated pages compared to the number of fresh pages and vice versa.

To further eaborate the presented results the next paragraph will illugrate different
scenarios for the editorial process environment. Furthermore, a the end the practica
relevance of the lessons learned from the introduced framework will be presented.

6. Different Scenarios for the editorial process

(1) Content production without updating

In this scenario, it is assumed that no updating is done which means that the updating rate
U=0. For the variables influencing the production rate P, workforce for production was
assumed to be 10 persons with 8 hours working per day and a productivity of 0.25. This
means that each person needs four hours to produce one page of new content, a value, which
has been determined after an internd discusson with experts from Lufthansa German
Airlines. One should keep in mind that in these four hours not only the production of the
page but aso the conceptudization takes place. The variable time to age was set to 7 days
and the auxiliary time to flow out to 30 days respectively. The latter means that old content
will be archived once amonth.

In equilibrium this parameter setting leads to the following results for content and old
content:

AR, =025 TA =7

h, =8 TO =30

N, =10

C =TA (AR, x hp X Np + AP, X hy X Ny) = 140 pages
OC =ABRXxhXNpxTO =600 pages

For the three different retios one obtains the following results:

Ratio, = C/OC
=0,23
Ratio, = OC/C
= 4,29

Ratiog = OC/(C+OC)
=081



With a team of 10 people, working 8 hours a day with a productivity of 0.25, in the
equilibrium 140 fresh pages can be produced. On the other hand, 600 pages will be already
outdated, which leads to a percentage of old content of 81% in the system.

To lower the percentage of old content, the parameter of hours worked production was
enhanced to 12 hours. This leads to a content vaue in equilibrium of 210 pages, which
means that with a working day of 12 hours for 10 people working with a productivity of
0.25, a rise of 70 pages could be achieved. On the other hand, old content in eguilibrium
increased as well to avaue of 900 pages. The interesting consequence of this behavior is the
fact that the values of the three ratios remain constant.

Ancther strategy comprised the enlargement of the workforce: it was increased to 20 people,
which represents an increese of 100% of the workforce. Although content in equilibrium
climbed up to 280 pages, the amount of old content rises in pardld to a vaue of 1200 pages.
Looking at the three ratios in this Stuation shows again the same results, which means the
ratio vaues lemain condant. Figure 8 illugtrates the ascent of content and old content in the
basic model for the above considered parameter changes.
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Figure 8: Parameter change for hours worked and workforce compared to base run

Themainind ghts for Deutsche Lufthansawere fourfold:
Although a change of sngle parameters like hours worked or workforce lead to a higher
levd of content, the growth is dways limited. Therefore, any increese in parameters
cannot avoid that there are limits of gowth considering the production of content.
An increae of sngle parameters did not only leed to an increase of content, but

automdicaly adso to an increese in old content. As a consequence, the three ratios
relaing old content and content keep constant vaues.



To change the value of the ratios and thereby the ratio between content and old content
in the system, a Sngle parameter adjustment for P or U isnot sufficient.

Changes in the ratios can be only achieved by changes in TA and TO which represent
dructura changes in the sysem eg. changes of content types or different definition for
the aging threshold (which might equa a change in the qudity policy).

The above results are very interesting as missing resources (i. e workforce) are often
considered to be key success factors for content production, which is obvioudy not the case
when one is looking for a sysem with a low ratio;. People are obvioudy convinced that an
increese of resources would lead to a continuoudy growing amount of fresh content. The
focus on content production represents a mental model centered on the input of fresh pages
into the systlem. This does not imply that updeting is not an issue at dl, but it shows clearly
the biased nature of the existing mentd modds when it comes to production and updating
efforts. Hence, it can be dated that in the mentd modds of the editorid personne a DLH
the two following aspects were not too dominant yet: the possble growth of content
production is limited and adways counterbaanced by content aging, so that content needs to
be updated regularly. In this context, it is very probable that the editorid personnd a DLH
is not able to see cdealy the underlying dynamics of the editorid process producing the
observed goal-seeking behavior for the content. Hence, the smple system dynamics mode
may dready help to change the awareness for the editoria process dynamics. Furthermore,
the importance of TA and TO and the accompanied system parameters gppear to redly new
indghts, which means tha an important extenson of the mentd modds of the involved
personnd seems desirable.

Therefore, DLH decided to enter into the process of discussng the implications of the
smplemodd and its structural and dynamica ingghts with its editoria personnd.

Findly, it is intereting to note that this scenario maps very nicdy the higory of the firg
intranets, which often ended in a Stuation of “senescence’” and as a consequence of that of
limited usage.

(2) Content production with updating

For this scenario apart from content production, updating of content was consdered. It was
assumed that the workforce is drictly divided to one of the two operations. This means that
one person is unable to fulfill both activities a the same time. Hence, as the workforce stays
a 10 persons, it was assumed that 5 persons are responsible for content production and 5
persons are doing the updating. Furthermore, the working hours for production and updating
are 8 hours per day in the base run. Besides, it was assumed that the average productivity for
updating is twice as high as the average productivity for production. Consequently, the
value for AR, is 0.5 whereas the vaue for AR, stays at 0.25. The varidble time to age was set
to 7 days and time to flow out to 30 days respectively.

In equilibrium this parameter setting created the following results for content, old content
and the threeratios:

AR, =025 AP, =05 TA =7
h, = h, =8 TO =30
Np =5 Ny =5

C = 210 pages

OC =300 pages



Ratio; = C/OC
=07

Ratio, = OC/C
= 1,43

Retio; = OC/(C+OC)
= 0,59

Hence, with a team congsting of 10 people working 8 hours a day, hdf of them on content
production and the other haf on content updating, 210 fresh pages can be produced in the
equilibrium by assuming an AR, of 0.25 and an AR, of 0.5. As the number of outdated pages
lies a 300 pages, the amount of old content in the system can be reduced to 59%.

Figure 9 illustrates a change by showing the dynamic behavior of content and old content in
a comparison to the no updating scenario. It can easily be seen that because of the updating
activities, more new content can be produced while the amount of outdated pages decreases
compared to the no updating scenario.
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Figure 9: Dynamic behavior of content and old content in scenario no updating and updeting

In this context it is ds0 interesting to note that the shape of the greph of content in the
updeting scenario is different from the scenario without updating. This is due to the
moddling of the updating rate, which is done by the use of a MIN-Function in this scenario.
Thereby the minimum of the vaues for old content and the linear updating rate - depending
on wor kforce for updating, hours worked for updating and average productivity for updating
- are conddered. Consequently, in the first period with a very low level of old content (much
smdler than the linear updating rate), dl old content gets updated and the available updating
force might not be used 100%. Hence the updating rate is equivdent to the amount of



outdated pages. As soon as the amount of old content surmounts the vaue of the defined
linear rate of updating, the linear rate of updating characterizes the intengity of updating.

Interpretation of this scenario leads in addition to the before mentioned results to the
following additiond insights

With the implementation of an updating activity, the rdative amount of old content in
the system can be lowered from 81% to 59%.

Although the vaue of the system ratios changed, the overdl system behavior i. e the
god seeking behavior dtays the same. Any increase in production or updating activities
cannot avoid that the growth isfinite.

In this scenario, a second activity was introduced. Hence, the workforce must be divided
into the two activities for content production and updeting. In this context, the question
arises how to digtribute the scarce resource workforce on the two activities to obtain the best
results. Figure 10 shows the influence of workforce for production on the amount of fresh
pages. The graph shows that an increase in the production workforce leads to a decrease of
fresh content pages in the equilibrium. This is a result which is surprisng a the firs moment
as one would have guessed that one of the fird measures to increase the amount of fresh
pages is to augment the workforce responsible for content production. At a second glance, it
soon gets obvious tha due to the importance of updating, a single focus on content
production does not lead to satisfying results. Though a concentration on content production
leads to a temporary effect of more content. But as the system dructure causes that an
increase of content leads to more content aging and therefore more old content, this effect is
quickly counterbaanced. Without enough people for updating in equilibrium, the number of
outdated pages cannot be reduced which means tha the amount of fresh content will
decrease more and more.

0 1 2 3 4 5 6 7 8 9 10 Np
Figure 10: Impact of workforce production [N,] on fresh content [C]

Figure 11 undelines this indght by showing the effect of a change in the production
workforce on ratio; that indicates the percentage of old content in the system. It can be seen
that the more people are involved into content production, the higher the percentage of old
content getsin the system, as stated aready above.
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Figure 11: Impact of workforce production [N,] on ratio3 [(OC/ C+OC)]

It can be concluded that both graphs are of great help to illugtrate the effects of a shift of the
workforce digtribution between production and updating. Therefore, a manager may take
these two graphs as an orientation for his/ her decisions about the workforce digtribution.

Apat from the discusson about content production and content updating, the aspect of
content archiving seems to be important, too. Therefore, the next scenarios will discuss the
impact of archiving on the system behavior.

(3) Content production with updating and without archiving

For this scenario, the parameter setting of the updating scenario was kept except for the
variable time to flow out. As stated above in case of no archiving the vaue for time to flow
out will be rather high to illugrate that old content stays a long time in the sysem before
flowing out of the sysem. Therefore, the overdl parameter seiting in this scenario can be
given asfollows

AR, =025 AP, =05 TA =7
h =8 h, =8 TO =100
Np =5 Ny =5
C =210 pages
OC =1.000 pages
Retio, = C/OC
=021
Retio, = OC/C
=4,76
Ratio; = OC/(C+OC)
=0,83

The vdue of fresh content in equilibrium stays the same as in the updating scenario because
it is not influenced by the varidble time to flow out, which is the decisve factor in this
scenario. Figure 12 illudtrates that the graphs for content are the same for both scenarios. On



the other hand, the amount of old content rises up to 1.000 pages, resulting in a ratio of old
content to content of 4,76 which equals on the amount of old content in the system of 83%.

Based on these reaults for this scenario two main insights can be formulated:
Compared with the second scenario (content production with updating) the “archiving”
scenario leads to an increase of 24% of old content in the system. Furthermore, the
percentage of 83% is nearly the same as in scenario 1 (content production without
updating) with 81%.
The negdive effect of the missng archiving activity counterbaances the postive effect
of the updating activity.
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Figure 12: Dynamic behavior of content and old content in scenario no updating, updating
and no archiving

To gan further ingghts the next scenario will focus on a Smulaion containing a high
archiving activity.

(4) Content production with updating and archiving

As this scenario focuses on the agpect of archiving, the variable that modeds the archiving
activity, time to flow out, is st to a low level. This means tha the time that the old content
days in the system is very short which means that it will be archived quickly. The overdl
parameter setting in this scenario isthe following:



AR, =025 AP, =05 TA =7
h, = h, =8 TO =2
Np = N, =5
C =210 pages
OC =20pages
Ratio; = C/OC
=10,5
Retio, = 0,095
Ratio; = OC/(C+OC)
=0,087

As in the scenario above, the vaue of content in equilibrium stays the same because it is not
influenced by the varidble time to flow out, which is the decisve factor in this scenario.
Figure 13 illusrates that the value for content in equilibrium is the same for the three
scenarios updating, archiving and no archiving. On the other hand, the amount of old content
can be lowered to 20 pages, resulting in a ratio of old content to content of 0,095 which
equals a percentage of old content in the system of less than 10%.
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Figure 13: Dynamic behavior of content and old content in scenario no updating, updating,
no archiving and archiving

The main ingght of the fourth scenario can be summarized asfollows

The decison for or againg archiving has a strong impact on the amount of old content in
the sysem. While updating may lead to a decrease of 22% conddering ratio, (old



content compared to tota content), a consderation of archiving can decresse the ratio
even more. So the percentage is reduced to less than 10%. This means that in scenariol
without any updating a change in the archiving parameter could lead to tremendous
lowering of ratio .

Before giving some last concluding remarks about the overdl indghts gained by the
different scenarios, the vadues of the man indicators for the different scenarios will be
summarized in a table Table 2 compares the results of the anaytica approach with the
results obtained from different modd smulaions. It is intereting to see tha the results
often differ in a dgnificant way. Even with the samdlest time sep avalable in the software
used for the research project (Venam PLE was used) the difference could not be fully
reduced. This is due to the limited cgpabilities of the software, which means that with an
advanced verson the differences could be nearly decreased for example using a different
integration method. Apart from the time step used in the modd, the question of time horizon
plays an important role, too. As can be seen in figure 12, in the scenario of no archiving the
system did not reach the equilibrium date in the presumed period of time. After a look on
the parameter setting of this scenario it gets obvious that with an assumed time period of 100
days and a time to flow out of equaly 100 days, the model does not reach an equilibrium
date in the consdered time horizon.

Szenario 1. Szenario 2 Szenario 3: Szenario 3:
Content Content Content Content
production|  productionwith|  productionwith production with
without updating updeting |  updating without updating and
achiving archiving
A V A \Y A \Y A V
Content (C)
[pages] 140 | 139,99 | 210 | 209,99 | 210 | 209,99 | 210 |207,61
Old content (OC)
[pages] 600 (572,13 300 | 277,09 1.000 | 543,85 20 19,77
Rc’:[iO]_
= C/OC 0,23 0,24 0,7 0,76 0,21 0,39 10,5 10,5
[dimensionless]
Raio,
= OC/C 4,29 4,09 1,43 1,32 4,76 2,59 | 0,095 | 0,095
[dimensionless]
Rai03
=0C/(C+0C) | 81% 80% 59% 57% 83% 72% | 8,7% | 8,7%
[percent]

Table 2: Main indicators of the equilibrium anayss on the base of the four different
scenarios (A — Anaytica approach, V — Venam smuldion).

Given the above resllts and obsarvations it is interesting to compare the drength and
weaknesses of the two used methods, which will be shortly presented in the following.




The andyticd solution in this study was based on an andlyss of deady State equilibrium.
This approach helps to derive precise vaues for the mode parameters in steedy dtate, on the
base of andyticd expressons rdating the sysem parameters with the equilibrium date of
the system. This kind of information would not have been avalable by help of smulations.
On the other hand, the andytica results only show the dtuation in one single moment,
which is in our case the Seady date equilibrium. Finaly, an andytica gpproach enables an
esser interpretation of the importance of certain sysem parameters for the development of
the system equilibrium Sate.

The use of smuldions helps to overcome this weakness of the anaytica approach. With
smulations, the behavior through time is made transparent and short-teem and long-term
effects can be easly portrayed. Furthermore, a smulation model is desgned to be
transformable and through its examination through time, the dynamic nature of a process is
emphasized. However, as dated above, results obtained from a smulation may only be
understood as gpproximetion to exact vaues for example for equilibrium conditions.

7. Summary and outlook

The presented paper gives an overview about the chalenges of a portal implementation a a
big company on the basis of a case study conducted a DLH. In this context the importance

of a controlled editorid process environment for a successful portal implementation is
emphasized.

By usng a sysem dynamics modd to portray the standardized editorial process developed
by DLH, it was possble to smulate the dynamics of the editorid process. A combined
approach of a process smulation and an andytica equilibrium andlyss dlowed performing
ascenario based system andysis, which provided severa important insghts:
. In equilibrium, in case of no updating, tota content equas the product of the inflows and
the different average ddlay time. This rdationship isknown as Little' s Law.
In case of no updating, the three consdered system ratios are only dependent on the two
time varigbles time to age (TA) and time to flow out (TO) in equilibrium. These time
vaiables reflect the different types of content or the different qudity criteria Hence, a
change in the ratios can only be caused by a change of the time variables, which means
for example achange in the quality standards or the types of content.
Although content production can be intendfied by employing more resources the
number of fresh pagesin the system is dways limited.
Aging of content is a naturd characteristic of every editorid process and therefore
updating needs to be done to avoid system “senescence’.
An archiving sysem should be implemented in each editorid process to avoid the
draining of the system by old content.

Generd ingghts of this case sudy can be formulated asfollows:

- A process is dynamic by definition and a particular vulnerability of process management
liesin theinability to manage dynamic complexity
The devdopment of a smple physicd process modd dready helps to show how the
different activities of an editorid process affect each other. Hence, a decison about the
right amount of production, updeting and archiving may now be taken in a more
informed way



A formd modd is more explicit than a description with words. By building a formd
modd, the unspoken assumptions are made explicit and compatibility of the existing
mental modds of the involved aff can be tested.

Although the persons involved a DLH had a vague and more quditatively oriented idea
about the different insghts presented before, a quantitative mapping underlined the
urgency and necessity for a degper understanding of these ingghts.

The dmple dructure of the modd dready turned out to be vaduable to perform a
scenario-based analyss. Therefore, the modd dready served as a “wind tunnd” for
organizationa process experimentetion and may be of grest vaue for future
experiments, too.

For a policy desgn, firg indicators have been developed which show the relationship
between qudity standards and resource dlocation. These ratios and the criticd paths
developed by relaing the ratios with other system variables may serve as a bass for a
more detailed process management, which might aso include an information network.

Apart from a necessary vdidation to underline the robustness of the smple modd,
unanswered questions exist with respect to the following aspects:

Which effect has a change of the dday sructure on modd behavior? In the appendix,
first ideas concerning this area of research will be presented.

Can the results on the bass of the smple modd be transferred to the four-stock model
presented in the beginning of the paper?

In which way is the physcd network of the editorid process influenced by the
information network? How should a policy design for the editorid process look like?

Future research will be focused on these topics and results will be presented in following
papers. Thus, a subsequent paper will ded especidly with the dements of a successtul
policy design for an editorid process environment ingde of amgor corporation.
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Appendix

The andyss of content and old content was based on the assumption that there is only one
sort of content with a single rate for content aging and for content flowing out. However, in
redity there is not one typica content, but various sorts of content with different qudity
standards. As a consequence, the type of delay can be different, too. In the paper, for reasons
of amplicity, two separate first order delays have been assumed to illudrate the rate of
content aging and content flowing out. Still, it is aso possble to use a second, third or even
fourth order delay. To be able to fully map the delay structure of average content, an average
delay function consgting of the different delay times should be developed. Figure 14 tries to
give a fird impresson on how in redity a didribution function of the different dday times
for different types of content could look like It shows the pulse response of a predefined
digribution function of different types of content. The numbers | to VI reflect the different
types of content contained in the considered bulk content.

% of Unit Pulse/ &
Time Period | i 11 v \ VI

>

Time (multiples of
average delay time)

Figure 14: Possible delay distribution curve for a system containing different types of
content with different average aging thresholds.
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