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Making Decisions in the Absence of Clear Facts
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Abstract: The effectiveness of a decision makends demonstrated through access to better or more
information. Effectiveness is demonstrated in ailitphto use, more resourcefully, whatever limited
information is available, and to portray its implions more usefully. This paper demonstrates how
decision makers can make systemic decisions iatgis characterized by extremely limited inforroati
and, furthermore, what form such decisions take.

In the post-modern world

hard-systems problems are the central issues gbdise

and soft-systems situations are the key concertiedfiture.
(Kay and Foster, 1999)

The Contemporary Challenge

In his classic work on system dynamics, Jay Foergd961:117) writes:

The power of system dynamics models does not commm faccess to better
information than the manager has. Their poweritigbeir ability to use more of the
same information and to portray more usefullyrtplications.

This is a claim concerning the effectiveness oftespsdynamics models as decision
support systems. Forrester contends that systemndge models enable the decision
maker to use, with greater effectiveness, whaténetred information is available in a
problematic situation, and in addition they helptgay the implications of this limited
information more usefully. Given that this minimsze¢he costly need to gather
additional information, system dynamics models ianplicitly presented as efficient
decision support systems.

Also implicit in this claim is that the effectives®e of a decision maker is not
demonstrated through access to better or more niafioon: the effectiveness of a
decision maker is demonstrated in an ability to, usere resourcefully, whatever

limited information is available, and to portrays itmplications more usefully. In

Forrester’s case, system dynamics is offered agpproach which can assist a decision
maker to realize such effectiveness.

Consider, however, a decision maker who can demaiastffectiveness irrespective of
whether system dynamics is used or not. Since dbeisition of more information can
be costly, such a decision maker may well be it ligmand. Furthermore, information
procurement is time-consuming, and the delay ispmunded by the time required to
complete the meta-level decision process whichesdgés procurement in the first place
(Grunig and Kihn, 2005: 181-195). In a world whihe ability to learnfaster than
competitors may be the only sustainable competéisreantage’ (de Geus, 1988), the
decision maker in question may likely be the keyh survival of any organized entity
(corporate or otherwise). In this respect, Benmid @ Toole (2005) point out what is
required:

Executive decision makers are not fact collectihrsy are fact users and integrators.
Thus, what they need from educators is help in istdeding how to interpret facts
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and guidance from experienced teachemn#@king decisions the absence of clear
facts.(italics added)

What is at issue here is the versatile use andgyaitof limited data, or information,
with a view to construct knowledge, enable learniagd inform action. Knowledge
management, concerned with practicable ‘ways ofeaisnating and leveraging
knowledge in order to enhance organizational perémrce’ (Easterby-Smith and Lyles,
2003: 3), is the field which should address thialleimge. An effective decision maker,
in other words, should be one who @amknowledge management resourcefully in the
absence of complete information. The field of knesdge management, however,
appears insufficiently prepared to tackle the @mak, as evidenced by Kawalek's
(2004) disturbing conclusion:

[W]hen investigating the conceptual literature arowledge management it seems
that it is burgeoning with viewpoints that overlamd commonly contradict each
other... the literature has not providemiethodological guidance for doing
knowledge management (i.e. managing knowledge)howit which knowledge
management is fated to remain ill-defined, opemisinterpretation and sometimes
abuse by unscrupulous practitioners... there areeqsignificant differences
between the writers on knowledge management, alowiog each will lead to
quite different approaches to knowledge managemaagtice... While the
knowledge management literature presents manyhtfaigpoints, definitions and
analyses, none inspire confidence that successfumagement of knowledge will
result (or is even possible) as a result of a ot selecting from these insights.

Moreover, the challenge is compounded by the grgwdemand for decisions to
address the holistic @ystemimature of problem situations. Consider a few exaspl
of this emerging demand. In his 2002 annual revidek Land, Chairman of Ernst &
Young, concluded that:

The root cause of corporate collapse and scandatompanies like Enron and
WorldCom was not audit failure. They came aboutlee osystemidailure in the
US around corporate governance and transparengquating standards and
regulation, and, perhaps most importantly, as alre$ greed:

On 18 October 2005, New York Federal Reserve Reasitimothy Geithner expressed
his concern over a developing paradox: whilst iaseel complexity of financial
systems reduces the individual vulnerability ofi&, it compounds uncertainty as to
how the financial system as a whole might funciiorthe context of aystemicshock
from hedge funds and other unregulated institutfons

The Inquiry into the 1997 Southall rail disastertle United Kingdom found that ‘it
would be wrong to concentrate on the failings @ tiiver when there is compelling
evidence of seriousystemidfailings within Great Western [Trains]- failings further

! Ernst & Young’s chairman’s review of the year 2088 reported on the firm’s internet website at the
following URL: http://www.ey.com/global/contentfidK/UK_Annual_Review_2002_-
_Chairmans_review (accessed 23 October 2005)

2 As reported by Reuters on 18 October 2005, inrticieentitled “Fed's Geithner: Market changeséhav
altered risk” at the following URL:
http://today.reuters.com/investing/financeArtickpa?type=bondsNews&storylD=2005-10-
18T200837Z_01_N18235770_RTRIDST_0_ECONOMY-FED-GENER-UPDATE-1.XML

% As reported on the BBC Internet site on 21 Deceri89 in a report entitleRail Managers Rebuked
Over 'Catalogue of Errorat the following URL:
http://news.bbc.co.uk/hi/english/uk/newsid_5730@3/540.stm
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attributed to the rail industry as a whole by ohéhe companies recently prosecuted for
the October 2000 Hatfield cra$h.

Setting up an alert on the Google News Internetfsit the keyworgystemigyields, on
average, three to four alerts per week. Addressystemicity is obviouslylans l'aire
du tempsin the words of general system theorist Ludwig Bamtalanffy (1968: 3),

if someone were to analyze current notions andidasble catchwords, he would
find ‘systems’ high on the list.

A decision maker who can simply plan or solve systally, however, is not enough.
For if effectiveness is measured by more resoutees® oflimited information, what is
required is a decision maker who can meet the egdl of the paradoxical demand for
useful and practicadystemiaesults in the face gbartial information, or equally, for
implementable wholes in the face of informationaicampleteness. Figure 1
summarizes the argument which leads to this demand.

INSERT FIGURE 1 ABOUT HERE

This paper demonstrates how a well-establishe@systapproach provides a process
for extracting knowledge from limited informatiomnables the construction of a
systemic plan based upon such knowledge, and hesadiees effective and efficient
systemiaise of available knowledge. As a result, the pat@dbdemand for useful and
practical systemicresults in the face opartial information is met. The paper thus
demonstrates how decision makers can make systiuisions in the absence of clear
facts and, furthermore, what form such decisiomstake.

Preliminaries

Over thirty years ago, Belasco, Glassman, and &l(it73) designed problem cases,
for pedagogic use in the classroom, which simul&bed simultaneous characteristics
that decision makers commonly face:

e the task is ambiguous;

« the structure through which the task might be aqiismed is loosely defined,;
» the standard against which success is to be mehsemains unstable; and,

* knowledge of the organizational and wider environtegemains uncertain.

In accordance with the problem-case instructiomgdr@ach (Bocker, 1987; Cochran,

2000) the instructors, on each occasion, askedttldents to identify the critical issues
in the case, decide what methods are appropriateise them, and ultimately interpret
the results of analysis and suggest a plan of im@fgation. The instructors’ aim, in

other words, was to teach decision making effentgs in situations characterized by
limited information, where time and resources avelanger available to collect more

information, yet where a resolution is neverthekesgiired based upon the information
available.

Belasco, Glassman, and Aluitadicated that substantive decisions were possibter
such circumstances. They make no mention sgbtemic decisions, however.
Furthermore their paper provides few details of himvmake decisions under the

“ As reported by the British newspaére Daily Telegraplon 8 October 2005 in an article entitled
“Companies fined £13.5m for Hatfield crash” at fokbowing URL:
http://www.telegraph.co.uk/news/main.jhtml?xml=/re£2005/10/08/nhatfield08.xml
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stipulated circumstances and what form these aewsstan take. Cochran (2000) and
Bell and von Lanzenauer (2000) provide an answéradatter question: in a controlled
training environment, such as a classroom, thectitage with problem cases is not so
much tosolvethem but tgplan for the immediate future. Decisions, thereforanean
the form of plans — what may be ternm@dnning as decision making

In order to get that far, however, the decision emak and, equally, the instructor
attempting to teach decision making in situati@cking clear facts - faces a non-trivial
task. First, given sparse knowledge of a probldmatbn, what is required is a way to
extract information from it. Second, if such infation can indeed be extracted, a
manner of structuring it is required which enabigsrous problem definition. Finally,
even if a rigorous problem definition can indeedeege from the situational ambiguity,
looseness, instability and uncertainty exemplifigd Belasco, Glassman and Alutto,
some process, or method, is required which cartheséefinition to inform a systemic
approach toward resolution. It may be added theatd#velopment of an implementable
systemic plan itself requires a method for its igadilon. For the instructor, meeting
these requirements would enable the stipulatiotha$e conceptual tools which can be
taught for making systemic decisions in the absesfcelear facts. For the decision
maker facing the aforementioned challenge, knovdedfjthese tools would provide
significant empowerment.

Consider, therefore, a problem case which exh#ditéour of the characteristics set by
Belasco, Glassman, and Alutto. Such a case is gineBox 1. It is clearly, and
purposely so, a situation lacking in clear faatsleled, the sparseness of the case may be
viewed as too extreme to result in any observakldsibn making effectiveness, let
alone serve for any pedagogic value. In this rdspeserves the present purposes very
well. For if it is possible to demonstrate, throutyits rather extreme example, that
valuable information can indeed be extracted, stred, and also lead to resourceful
systemic planning, guidance will have been providedo how to make decisions in the
absence of clear facts.

INSERT BOX 1 ABOUT HERE

Prior to the demonstration, it is only fair to ndkeat this problem case has been used
(by the author) to teach decision making in infoliora poor contexts. Five such uses
have been made between the years 1999 and 200&eevery different geographical
and cultural regions (Britain, Russia and Brazifjdaacross three degree levels
(undergraduate, postgraduate, and executive MBAjatvibllows is a summary of the
major theoretical insights accompanied by someligigts of practical results stemming
from these applications. What they indicate is ih& possible to make systemic and
significantly informed decisions in the absenceclefar facts. Ultimately, a particular
outcome has been realized: the design of usefugctippl and perceptibly
implementablesystemi@lans in the face gfartial information.

Extracting and Structuring Information

A first sweep through the case yields more or lémss following. The operations
manager clearly visualizes that any solution todiiemma must not sacrifice certain
key variables in favor of otherQuality, for example, cannot be traded-off against
customer carer capacity andoperational strategyseems not to enjoy any privileged,
governing position high above the other ‘relevaiaepts’. There is, in other words, no
single objective but multiple and simultaneous otiyes measurable on respectively
separate dimensionsThe case is also constituted by multiple stakddrsl not
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necessarily hierarchically related and not necédgsar consensus with one another,
whose respective decisions impact, in varying degrapon the situatioior example
the manager himself, theteam he manages, his organizatiorcsistomerswho are
explicitly identified as having businesses, hisamigation’sclients who are explicitly
identified as having expectations, and #adernal specialist organizationESOS)
which seem to have a say in staff role allocatiod &rget markets. The fact that some
‘negotiation (with the ESOs) has been deemed as requiredsaisdfies that qualitative
or social judgments are of some importance to itivatson, calling for their_integration
with any quantitatively based decisions

What have been underlined in this brief, still ked, understanding are situational
characteristics for which Rosenhead’s (1989) ‘aliéve paradigm’, and thproblem
structuring method$PSMs) it underpins, was designed. PSMs are appesadesigned
to deal with irreducible levels of uncertainty, qaexity, and conflict and with risks
which such variables imply. In line with the aforemtioned planning as decision
makingobjective, the essential practice of PSMs is tabén structured exploration of
solution spaces in order to help actors draw umkgatructured plans for future action
(Rosenhead, 1996). Planning is an essential melihgidal part of PSMs, as can be
appreciated by consulting a recent review of theéhows (Mingers and Rosenhead,
2004) where the term appears no less than fifty timesaddition, PSMs are also
beginning to be explicitly appreciated as suppgsgteans for organizational learning
and knowledge management (Rosenhead and Mingér$a2815-334).

Still, demonstrating the relevance of PSMs to theeaesolution would at least require,
in accordance with their mission (Rosenhead, 1988)demonstration that they (or any
one of them) can identify and structure whatevereaiainty, complexity and conflict
there is in the case. Furthermore, even if thipassible from the case as given, one
would still need to decide, and justify, which betPSMs address more directly than
others decision making effectiveness in conditiohgextremely) limited information.
Since the situation at least indicates the useSW$, it is worth exploring these two
issues.

Identifying Uncertainty, Complexity, and Conflict

The uncertainty evident in the case stems, in Wt Rosenhead (2001a), from the
unavailability, doubtful solidity, or unobtainaltitiof information.This may be termed
the situation’sinherent uncertaintyFriend(2001), in explicating his Strategic Choice
Approach (SCA), notes that uncertainty also arisggoportion to the level dahtuitive
effort necessarily required of the actors when dealirtg nited information. Intuitive
understanding, though necessary, should be caedrald that its conjectures do not
inadvertently compound the inherent situational emtainty. Friend proposes a
categorization of inherent uncertainty which focusguitive effort and thus contributes
to more resourceful contextual understanding aadpshn use of available information.

The first such categorization — stated @scertainties pertaining to the working
environment is labeledJE and refers to that uncertainty which demands raoceirate
information. Friend provides some examples of tlemer in which such information
may be sought: through surveys, research investiggatattempts at forecasting, and
requests for detailed estimations. He qualifieseliemples, however, by noting that the
process of information gathering may be as inforazah conversation and as technical
and elaborate as an exercise in mathematical progiag. In other words, thgrocess

of information gathering is secondary to theality of the information gathered,
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although the formemay influence the latter. This view underpins all #hi@ Friend’s
uncertainty categorizationslE, is the most general of Friend’'s three categoorsti
and therefore is identifiable as the type most @glev in the case. Table 1 presents
some results in this respect.

INSERT TABLE 1 ABOUT HERE

The second categorization of uncertainty — stataghaertainties pertaining to guiding
values- is labeledUV. It refers to that uncertainty which emerges frooiitgally
charged contexts, where the tepalitics is understood broadly to include issues of
policy, hierarchy, authority, declared objectives walues, strategy, and general
orientation as well as guidance. In addition, tiyise of uncertainty refers to affected
interests and the expectations stemming from réspecand possibly conflicting,
agendas, calling for the practice of negotiatiod parhaps the management of threats.
Two areas of the case appear to be markdd\hyas can be appreciated from the results
of the analysis in Table 1.

The third categorization of uncertainty is labelé and refers to the structural links
between respective decision points or spaces. drrieas alternately titled this
categorization asuncertainties about choices on related agenda60l1) and as
uncertainties pertaining to related decision fie[d989). Based upon his descriptions
(Friend and Hickling, 2005), however, the categatian itself may more succinctly be
expressed agncertainties pertaining to structural relationstiveen decision junctures
(or decision events). In essenty is uncertainty about how decisions in one area may
affect decisions in other areas. As such, it is umcertainty closely related to
complexity.

Table 1 provides a summary of the analysis of uagdy based upon Friend’s three
categories. It may be appreciated that the reseflisct a distinct effort to remain within
the boundaries of what is knowable. What begun aguation lacking information,
however, appears to be yielding some degree otiaetl relevant understanding.

As to complexity itself, it is basically understooms emerging from densely
interconnected networks in which decisions underakn one part have wider
ramifications within, and perhaps outside, suchwoets (Rosenhead and Mingers,
2001b). Ackoff (1979) defines it in concise termeemplexity emerges from dynamic
situations constituted by interacting systems afngiing problems. That is, the degree
of complexity is not only proportional to the lewal dynamism exhibited in situations,
but also to the level of interaction between cadustie systems/elemental arrangements,
and, further, to the degree to which system pdmsnselves change. The greater the
number of states or behaviors that a system catibiexthe greater the evident
complexity (Mingers and Rosenhead, 2001b). Fromo# systems perspective,
moreover, complexity is compounded due to dynamieracting systems of changing
perceptions(Checkland, 1999). Thus, on the strategic levemmexity is deemed to
arise less from the sheer number of observableomptiavailable than from the
interactions between different decision makers @dns and Rosenhead, 2001a).

INSERT TABLE 2 ABOUT HERE

Table 2 presents the results of an analysis of t®oxip in the case. Interestingly,
Segments 11 and 12 now betray a relatively derisecomnected network of elements,
in which decisions undertaken in one part have midmifications within and outside
the organization. The identification of complexitin other words, has already
highlighted an area of the case which will requagstemic treatment (its basic
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infrastructure is illustrated in Figure 2). Thisdadsupport to the idea of applying PSMs
to the case in attempting to realmestemiadecision making effectiveness.

INSERT FIGURE 2 ABOUT HERE

It is upon human interactions that conflict, fiyalis focused. PSM theory broadly
contrasts conflict with cooperation (Rosenhead,1B)0the underlying expectation
being that conflict be addressed in the servicpaiéntial cooperation. However, the
management of conflict need not singularly aim t@iMeooperation. Bennett, Bryant,
and Howard (2001) note that the management of icoméquires at best knowledge, or
at least inferences, of the positions of each efdacision makers, as well as of their
respective fallback options. When analyzing posgiand fallback options, the authors
note that the management of conflict may take difie forms such as deterrence,
inducement or threat. Deterrence, furthermore, meedefer directly to the opposing
party but also to attempts to subjugate existestesyic designs byedesigningthe
system in which the parties have become embrofd@darms race, for example, need
not only exhibit deterrent activities which focugom the potential defeat of the other
country; it may also exhibit activities aimed ateteng the possible continuation of the
system which promotes the build-up of arms.

In comparison with uncertainty and complexity, dmhis more directly associated with
the distinctly human influence upon situations, ifas understood as arising from pre-
existing interpersonal relations, incompatible paed styles, but also from the diversity
of interests represented (Mingers and Rosenhe&d,a20As such, an underlying aim is
to promote a degree of dialogue or negotiation tvic&En act as the basis for addressing
conflict. Based upon the above understanding, thezewo apparent areas in the case
where conflict might be an issue, and commentdiemtare found in Table 2.

Tables 1 and 2, along with Figure 2, offer a bémishe relevance of PSM applicability.

Uncertainty, complexity and conflict have been iifesd, defined, structured and

situated within the case. The analysis has gerterateich set of insights which,

arguably, seemed impossible upon first contact Withcase. Given this first positive
result for knowledge management effectiveness,warth considering whether any one
of the PSMs (or mixture thereof) can facilitate idem making effectiveness given the
informational limitations of the case in question.

Delineating the Choice of Applicable PSMs

It is noteworthy that the case allows for relatwdw structural assumptions about the
situation. No prioritization among seemingly img@nt factors is given, for instance,
and key aspects appear to be equally necessamyghthtreatable on respectively
different dimensions. As such, the most relevarR®Ms will be those which reflect the
rather open-ended nature of the case as givenyiatidor variations of interpretations
about what is going on, whilst simultaneously preing to provide guidance for future
action based on what is given. If on the one hdmmyever, an imperfectly known
situation opens the doors to wide interpretati@amsbiguity, on the other, constrains the
degrees of freedom allowed in interpretation. Calreuld be taken not to introduce
assumptions which do not fall within the framewofkhe situation as given. A certain
degree of mental discipline, or interpretative rigs called for when conceptually
framing the situation, avoiding any suggestionsonclusions which are not clearly
within the bounds of what is given. The risks ot adhering to this are tantamount to
resolving an irrelevant, imaginary, nonexistentwoong problem.
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Decision making effectiveness, in other words, vélherge in proportion to the
deduction of significant information which respectse degrees of allowable
interpretative freedom relevant to the situatiSmgnificant informationjn turn, may be
understood not only as information which is intetptively sound, but as information
which effectively serves the interests of the managnt of uncertainty inherent in the
situation, and thus ultimately renders the decismaker tangibly better informed and
better equipped to deal with the situation.

The results thus far indicate that much less isnaide about any inherent conflict in
the situation than about uncertainty types and dexitly. Decision making in this case,
therefore, must focus upon the management of wmogrtand complexity. Of the

mainstream PSMs (Rosenhead, 1989; Rosenhead argeiglir001a), four deal with

uncertaintyand complexity in relatively greater depth: Strate@iptions Development

and Analysis (SODA), Soft Systems Methodology (SSBtyategic Choice Approach
(SCA), and Robustness Analysis. Of the four, SODA &SM are better equipped to
tackle high levels of variability in interpretati®n

SODA would require for the case study to be mapped, additionally, cognitive
mapping could be used by the learners on themselvesrder to make their
understanding explicit. However, basic situaticstalctural assumptions are required in
order to design the layout of cognitive maps (Eded Ackerman, 2001), and it is not
clear whether the limited data of the case allomstach assumptions. Furthermore, and
notwithstanding SODA'’s established relationshigystemic modeling (Williamst al,
1995), its literature lacks a clear-cut route tgorous problem definition as well as a
clearly identifiable approach to planning which kbstimulate actors to move toward
decisions. SCA goes a long way to addressing therlaequirement, through its
commitment packageoncept, but it lacks mechanisms for systemic datisaking.
SSM, on the other hand, provides a clear appraacigarous problem definition which
ultimately leads to systemic decision making.

SSM (Checkland, 1999) begins by requiring decisiakers to focus upon certain
aspects of a situation: the actors in the situatiloeir power, and the perceived socio-
cultural dynamics of the problematic situation aiftd organizational context
(respectively termed Analysis 1, 3 and 2). In singpit is possible to generate and
structure a significant amount of information. Gdes, for instance, the student results
in Tables 3, 4 and 5. It is encouraging to find howch information has been gleaned
and structured from a seemingly elementary exeraisdocused thinking which
essentially results in three respective lists. ddared by methodological concepts or
rules, students go on to produce quite elaboratepictures as recommended by SSM
(Lewis, 1992; Monk and Howard, 1998). This yieldsaninsights and more profound
understanding of the case in question, thus buyldionfidence that some sort of
progress is possible.

INSERT TABLE 3 ABOUT HERE
INSERT TABLE 4 ABOUT HERE
INSERT TABLE 5 ABOUT HERE

The evidence, in other words, points to the useS8M as especially effective in
extracting and structuring information from limitethta. Indeed, the literature itself
indicates that SSM ‘can be exploited to producerimftion superior to that obtained
through using conventional methods’ (Brocklesby, 99)9 Decision making

effectiveness is furthermore promoted because §&&Mmethodology is flexible to use
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but simultaneously provides a ‘rigorous approacltht subjective’ (Checkland, 1999:
A43; Rose and Haynes, 1999). This seemingly patadbxnix of rigor-in-flexibility
also facilitates systemic planning:

Soft Systems Methodology offers a rigour and digogpwhich automatically forces
systemic thinking over and above received “textopikdom or entrenched custom
and practice. (Bolton and Gold, 1994)

Rigor has already been noted as especially impottamaintain in information-poor
situations. How SSM promotes such rigor is discdsselow. What is also
demonstrated is how SSM is able to address thedpeial demand for useful and
practical systemicresults in the face opartial information — an ability which its
literature has not investigated.

Understanding SSM

Teaching SSM as a tool for information-poor corgexas afforded a reconfiguration of
the methodology which complements the establishatfigurations delineated, for
instance, by Rose (1997) and Checkland (1999, 2@#ne would argue that aspects
of this reconfiguration do not reflect the methaupl's purpose or design (Holwell,
2000). In particular, critique could be directed steps ‘one’ and ‘three’ of the
reconfiguration described below — the former farluding an analysis of uncertainty,
complexity, and conflict which technically does romlong to SSM, and the latter for
not stressing the dialectical use of a modelindniepie. Additionally, certain terms
used are new to SSM. Given, however, that SSM hasya been offered as a
methodology and not a method, there is arguablydefense for purists. SSM is
available to be used in whole (Checkland, 1985)ngrart or in conjunction with other
approaches (Ormerod, 1995; Mingers and Gill, 199@rlick-Joneset al, 2001).
Indeed, that SSM can be used so advantageouslyg8iens its transferability and
relevance to decision making. The objective hemeoisto explain SSM, since detailed
explanations are available in the literature (Chawdk, 1989, 1999, 2001). The objective
is to indicate how it has been, and can be, usegeld systemic understanding and
action plans in the face of incomplete informatidf).on occasion, the discussion
focuses upon methodological points, it is becaheg are pertinent to this objective.

Essentially, SSM can be reconfigured into a thtep-process as illustrated in Figure 3.
A perspective on decision making is implicit in tihgure. Decision makers have three
main objectives: to produce knowledge concerning tontext of a problematic
situation from whatever limited or limiting sourcese available, to apply it in the
service of problem definition, and ultimately toapl systemically for action. The
realization of each of these objectives producesaamatter of course, respective
outputs: contextual knowledge, the problem definitiand the systemic plans. They are
housed in respective repositories. The tdatabasds adopted in the figure to indicate
such repositories. It is used in the broadest sasspposed to the limited technological
meaning it has come to acquire. In essence, tree#tep model serves as a solid
conceptual foundation which can inform practice ,aa&l discussed below, provides a
systematic process which yields systemic plans.

INSERT FIGURE 3 ABOUT HERE

Step One: Building a Knowledge Database

To begin with, there are tools for extracting cetu@l information and building what
may be termed knowledge databasef a situation. This is done through Analyses,1, 2

10
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and 3, and rich pictures. Other tools external 8®MS— such as Friend’'s earlier
categorization of uncertainties and the incorporatof sourced understandings of
complexity and conflict — provide useful contrilaris. Tables 1 through 5 are examples
of some items constitutive of a knowledge databasealiscussed in some detail earlier.
The development of this first database provideshidiss for defining the problem in
specific terms in step two.

Step Two: Building an Application Database

Due to the ambiguity surrounding the teproblem (Mitchell, 1993: 49-58; Ho and
Sculli, 1994), defining a problem more specificakjyguires particular conceptual tools.
Fortunately SSM provides a logic which allows uderstipulate problems in a fairly
exact manner. In essence the logic says: (1) algraic situation implies an
undesirable state which needs to tbensformedinto a desirable state; (2) identify,
therefore, the transformations evidently requinedhie problematic situation; (3) taken
together, these transformations simultaneouslyndethe problem and the desirable
state.

By providing rigorous, yet almost commonsensicales for identifying and dealing
with transformations (Checkland, 1989), SSM bypadde difficulty of articulating
desirable, but often ambiguously conceptualizediest and, instead, helps to plan
relatively clearly conceptualized transformatioiifie focal reduction from states to
transformations, and the clear conceptualizatias fields, is crucial for lucid decision
making and effective problem solving. The transfation rules are given in Box 2.

INSERT BOX 2 ABOUT HERE

Dealing with transformations, then, is constitutofethe second step of the three-step
SSM reconfiguration. A list of evident transfornmais is first deduced from a
problematic situation. Such a list for the case pi®vided in Table 6. Each
transformation is stated in terms of two parts ssed by a hyphen. The left hand side
states what is to be transformed. The right hade stipulates to what the left hand side
is to be transformed. As such, a list of transfdroms simultaneously defines the
constitution of the problem (on the left hand sadeéhe hyphen) as well as indicates the
desirable state to be realized (on the right haohe).s

INSERT TABLE 6 ABOUT HERE

In accordance with the heuristic principle of sudlg@duction (Grunig and Kihn,
2005: 78), higher-level and lower-level transforimas should be identified, with those
on lower levels generally being more amenable twu@te planning. T2 in Table 6, for
instance, would in effect be a product of dealinghwnore concrete transformations
such as those evident in S4: deal with the lattarsformations and the former emerges
as a matter of courserfiergedeing a key word here, since T2 appears as meatingf
only in light of a complex of lower-level transfoations conceptualized together).

Any transformation does not occur in isolation.idt situated in an environment
comprised of numerous factors, including other gfammations. This might sound
obvious but it is often overlooked. For example stnaitial thoughts as to whaborer
quality (T6 in Table 6) should be transformed aigher qualityor better qualityor
eventotal quality Such responses say more about students’ eduahimatoctrination
and less about their intellectual capabilities. Tueial construction of TQM for
instance (Zbaracki, 1998), has learners commoniy ta this asthe unquestioned
expected solution to a quality problem. One mag algmpathize with the use of terms
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such ashigher or better which indicate a felt need for improvement, butytmemain
vague in themselves. Responses such as thesehan wbrds, do not contribute to
effective management of the ambiguity already atdhaf only because they do not
stipulate acceptable levels of improvement. Forpradter the rhetorical desire toward
achieving ever-higher quality, the handling of attans is always governed by levels of
effort beyond which it is deemed, for a variety@@sons, unnecessary to venture. In the
absence of clear criteria, only rigorous intergretaof the limited information yields a
firm idea of what may be deemed acceptable. Thilustrated in the note to T6 in
Table 6, whose conclusion fits in well with thenservativeculture identified in the
socio-cultural analysis of Table 4. Given the tfansation’s stipulated desirable state,
attention to context, in this case, has providedafanore specific, and perhaps much
more relevant, path toward resolution.

Thus, when dealing with incomplete information,eation to whatever contextual

information is available can yield well-foundeddantretations toward resolutions which
can realize the right hand side of transformatioMhat is required, therefore, is a
conceptual tool for effectively contextualizing risformations. SSM provides this
conceptual tool in its mnemonic CATWOE (Smyth andeCkland, 1976; Checkland

1999: 225-227). Essentially, the mnemonic incorfgsrdhe identified transformation

and subsequently forces five questions, answemshioh are deemed necessary if a
transformation is to begin to be understood contdkt. Box 3 highlights these

questions. They ask for the identification of tharious players involved in the

transformation, according to their roles. Also akke a reason which justifies the
transformation — termeWeltanschauungrom the German for (roughly) world-view or

perspective. In addition, information is requestedarding environmental restrictions
directly impacting upon the transformation — tlsatd say, proximate restrictions to this
particular transformation and not general, overaglones which might be seen as
impacting upon the problematic situation as a whole

INSERT BOX 3 ABOUT HERE

Box 3 also highlights some elements of km@wledge databasehich help inform the
CATWOE. It is worth noting that Analysis 2 also p&lchoose which transformations
are more implementable than others by contributifgrmation which helps decide on
their operational/systemic desirability and cultuf@asibility — two practical issues
emphasized by Checkland (1985; 1999: 180-183; ¥pll899: 323-324). In effect, step
two of the three-step SSM reconfiguratiapplies the knowledge stored in the first
database to transformation identification and cdmtdization, thus the term
application databaséor the repository in this step.

It is helpful to appreciate the structure of a CAD®B/. At its core ligransformation(T)
and WeltanschauungW). Once T has been identified, it may usuallycbasidered a
constant. W, however, is changeable. Many persmecttan be brought to bear upon
any particular T, and any one of them could serseaajustification of T. More
significantly, each W will imply a different way afealizing T and, consequently,
different results which T could yield. One T, irhet words, can be matched with many
Ws.

Consider a simple example of a transformation whicight be considered by a
university professor when contemplating the mammevhich he organizes his research
materials: card-index research database — computerized rebseatatabase One
possibleWeltanschauungere could be that a computerized database sppead@search
work, and in general renders it more efficient. few equally viabléVeltanschauung
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however, could be that a computerized database snidkeasier to take on trips to
conferences because it can be saved and usedpito@ lcomputer.

In both cases, the transformation is the samen&aase, however, the transformation
will be designed especially against criteria of espeand efficiency of use. A
transformation designed according to tNi&ltanschauungin other words, will be
considered a success if it surpasses the card-isgtem on these criteria. The other
Weltanschauunfpcuses upon portability. This in no way impliég inclusion of speed
and efficiency in the computerized design. It meratks for the card-index to be
translated into a basic computer program whichwaléor the database to be used on a
computer instead of a card-index. Whether this eesxdhe database faster or more
efficient is neither here nor there. The fact thay computerized creation of a manual
system will require various reconfigurations of flagter when translated into digital
form is, also, secondary.

In brief, W is the heart of the CATWOE from whides decisions as to who will be C,
A and O, and what sort of environmental restriciovill actually be acknowledged as
relevant (Checkland and Davies, 1988)ltanschauungoverns the design, realization
and outputs of the eventual system which will utadex the transformation show me
your Weltanschauung and I'll show you your wodd,to speak.

Addressing the CATWOE vyields a list of contextuiagz elements corresponding to
each letter of the mnemonic. One such list is ietlin Figure 6 (which figure will be
addressed in full shortly). Although lists are wseit is difficult - especially for third
parties - to gain amtegratedunderstanding of their elements. Behind the cveatif
any list, there is some idea of what it means athale. SSM, therefore, requires such
integral understanding to be made explicit in therf of a logical, tightly-structured
statement known as @ot definition In essence, the root definition states what is
required of the transformation as set within aipaldr context (constituted by C, A, O
and E) and as driven by some intention (W). Thigytf the root definition, therefore,
lies in its being able to describe what the elem@ftthe CATWOE point toward. As
such, the root definition may be seen as a plansiagement which provides an
overarching description of the system that willlimathe respective transformation.
SSM provides quite detailed guidelines for the tilngfof such statements (Checkland
and Tsouvalis, 1997; Checkland, 1999: 221-228),ummg as far as possible a
description which can guide systemic planning. &areple is included in Figure 6.

In summary, there is a variety of information whigkeds to be stored in the application
database. The problem situation is first translatéd a series of transformations in
order to enable more exact understanding of thélgmo The structural manner of
stipulating transformations (left hand side, dasght hand side) serves to define
constitutive problems as well as indicate respectilesirable states. Taken as a
complete list, transformations serve to define ghablematic situation as a whole, as
well as point to the overall desired state. Tramsfdions must be graded and
contextualized if realistic planning is to matddal A central aspect affecting
contextualization is the manner in which any nunifeweltanschauungecan impact
upon a single transformation. Finally, each contabkzed transformation is transcribed
into a one-sentence description which acts as amaoshing planning statement to
guide the systemic planning of that transformation.
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Step Three: Building a Systems Database

In Steps One and Two, all analysis has been basedhat can be gathered about the
present situation. By contrast the focus of Stepe@&hs about systemically planning for
the future. It thus involves using the knowledgéhgeed in the two previous databases
to make an informed leap into that future. Withyomicomplete information to begin
with, the shorter the leap the more solid the pl@hus, short-term planning is
recommended. As will be shown, however, short-tegstemicplanning minimizes
unforeseen systemicity and can thus yield moregorad insights than usually expected
of a short-term focus.

In the first instance, systemic planning focusesnuplanning individual systems for
effecting respective transformations. This involtes listing of activities which could
reasonably by seen to effectuate each transformalfibis list is then translated into
what SSM termsonceptual modelgr betterhuman activity systemdor a conceptual
model is a systemic model of human action, comgrisé specified interlinked
activities, to be taken in order to realize a paltr transformation (Checkland and
Tsouvalis, 1997). Dependency links and influencesdentified between activities and
serve to guide the construction of these systenguré 4 provides an abstract
illustration of two such individual systems, eadmposed of particular activities and
associated with respective transformations.

INSERT FIGURE 4 ABOUT HERE

Checkland (2000) stresses that human activity systehould be used to structure
debate about change. No doubt this is true. Giliewever, that debate is based upon
versions of a human activity system, there resuts;e debate reaches a level of
agreement or accommodation, a final human actsystem as a plan of what needs to
be done. Ultimately, therefore, human activity eys$ provide in themselves useful
systemic action plans.

Initially, then, individual human activity systerase constructed corresponding to each
of the contextualized transformations in the amion database. The information
limitations and inherent complexity of a problematituation, however, will more than
usually render common activities between any nundfeindividual human activity
systems — this occurrence is illustrated in Figdrevhereby the systems planned to
realize the transformations include a common agtivictivity 3. For each set of
commonalities, all but one are erased. Links assvdrto and from the one remaining,
as required. This practice may be ternastdhlytical linking Figure 5 illustrates the
result based upon Figure 4. Analytical linking notly highlights that two
transformations are related, but it also helpsdiniify how they are related. In the
illustration, Activities 2and 7 will inform Activity 3, and this latter cannoteb
undertaken effectively unle$sth of the other two activities are taken into accouint
allows for holistic appreciation of multiple transinations and activities by making
explicit inter-transformational dependence. In efff@analytical linking adds structural
relationships between individual human activity systems and changes ctiral
relationshipswithin each of them.

INSERT FIGURE 5 ABOUT HERE

Analytical linking automatically renders a systenplan, or what may be termed a
supersystemSupersystems are necessarily constituted by twanare interlinked
human activity systems. The design of the supezsyshay, however, also invite what
may be termeaonceptual linksthat is, those which arise due to interpretat®imce
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these links have interpretative foundations, howegare must be taken that they fall
within the rigorous understanding of the situatiwnich has been maintained thus far.
The fact that systemic planning already requirdsag into the future means that this
leap must not be needlessly energized throughglartarpretations. The more logically
argued the conceptual links, the stronger the tmseaw them. The temptation to link
everything with everything else must be avoidederEthough the world might indeed
be interconnected, its connections are not causchut specifically routed.

Finally, the stipulation of control criteria is @ver-present issue which must be dealt
with throughout the construction of human activitystems (Checkland, 2001). Any
system without control criteria cannot be monitoréde pervasiveness of this issue is
made evident once individual human activity systesach with their own control
criteria, are linked systemically to form a supstsyn requiring its own control criteria.
The resulting structural changes and new influerreggiire the revision, or at least
reconsideration, of all control criteria. FiguretBerefore, highlights that the stipulation
of control criteria is a continuous task throughsystemic planning. Checkland (1999:
A25-A26, A37; Yolles, 1999: 327) subscribes to fkey issues which serve to control
systems when using SSM for their design. Like i@ @ATWOE, what is at stake is
essentially answering five questions. They arergiveBox 4, which also highlights an
understanding of the organizational focus of eauwttrol.

INSERT BOX 4 ABOUT HERE

From Systematic Process to Systemic Understanding

Notwithstanding the step-by-step logic of the modéelny point in time, and especially
during a particular task within any of the threepst new insights arise which either
require to be added to previous databases or eetherrevision of current information
therein. Information feedback is thus unavoidabie order to ensure resourceful
decision making at any particular step.

In essence, the three-step model of SSM offersi@atic series of tasks (or equally, a
systematic process), arranged and known in adviamdéeir ability to produce, when
followed accordingly, a particular product: a sysie plan. The fact that systematic
input thus yields systemic output is of the utmmes$évance. For, in the popular mind,
systemic thinking is the simultaneous graspinghef whole — a quaint but impossible
idea. Systematic thinking, on the other hand, upiderthe basic problem solving
approach (Mitchell, 1993: 75-86; Grunig and Kuh@0Z2). If, therefore, the demand for
systemic planning can be met through systematiokitng, this imposes few
psychological barriers and simultaneously fulfillscontemporary and growing need.
That the three-step SSM model, discussed hereid@®wvhis is evidenced by the
systemic plans rendered possible by following trezgss.

Consider briefly, as an example, only one smalt paa wider supersystem of the case
in question. Figure 6 provides a human activity texys for the transformation
unacceptable time lag in dealing with urgent demandacceptable time lagpne
possible manner, that is, in which this transforaratcould be systemically planned.
Next, however, when planning for the transformatiomcoordinated approach to
service provision — coordinated approachwas found that this second human activity
system had much in common with the one doacceptable time lad.inking the two
produced the beginnings of a supersystem as inr€igu There are two immediate
insights here.

INSERT FIGURE 6 ABOUT HERE
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INSERT FIGURE 7 ABOUT HERE

First, although the planning of a coordinated apphowill require (for coordination to
be realized) the rates of all three demands, tiseggders considered the planning of a
coordinated approach as secondary to, and furthrerneguiring, the resolution of the
time lag situation impacting upon urgent demande Q$ the rate of this demand,
therefore, can only be made indirectly, that is;eothe acceptable time lag for urgent
demand has been set. The dotted-line link was tesedlicate indirect usage and thus
reflect the designers’ considerations.

The second insight is the formation of a feedbadplwhich has been highlighted in
thicker arrows in Figure 7 and reconstructed, farity, in Figure 8. What this feedback
indicates is that the time-lag level of acceptamad be incorporated into the
coordination planning. The coordinated plan, howeveust subsequently be
communicated to the organization. This requirententommunicate was interpreted
from the hierarchical socio-cultural dynamics ot tbrganization, as identified in
Analysis 2 of Table 4. The link, in this case,hisrefore conceptual.

INSERT FIGURE 8 ABOUT HERE

Communicating the coordinated plan in this way miglue to the subsequent links
already established, influence expectations and teachanges in the acceptable time
lag level and operational strategy. These change&dcin turn, affect coordination
planning. The merging of human activity systemserefore, begins to betray
interrelated factors which at first may not haverbeerceptible.

There results, in other words, systemic informatidgnch appeared to be unavailable in
the raw data of the case, and yet has been unebbgr®llowing a systematic approach
to the situation. Furthermore, this systemic infation is conceivably relevant beyond
the short-term for it portrays underlying structutgnamics. As such, by focusing only
on the short term, an insight has been provideahvban inform any medium-to-long-

term plan, decision or action.

The example of the two transformations briefly edased here implies something very
powerful in a methodology which can vyield such rigtsights from very limited
information. Far from being invented and going b&ythe boundaries of the case given
in Box 1, information has been extracted, used @orttayed in a resourceful manner.
The result has been knowledge which is interpreghtisound, which effectively serves
the interests of the management of uncertainty, which ultimately renders the
decision maker tangibly better informed and bettguipped to deal with the situation.
Systemic understanding and systemic plans havdtedsinom applying a systematic
process to partial information. The thought proess®rmalized in the methodology
indicate that, where decisions need to be madenformation-poor contexts, the
decision maker who thinks in terms of SSM mightlwel the effective decision maker.

Conclusion

The reality confronted by decision makers can feedly be constituted by ambiguous
tasks, loosely defined structures, dynamic starsgjanad poor information. In having to
make decisions in such circumstances, decision rediee a difficult challenge. This
paper has demonstrated how a slightly reconfiguvedsion of Soft Systems
Methodology (SSM) can be exploited to constructvieolge, enable learning, and
inform action by resourcefully using whatever liedtinformation is available, and thus
portraying its implications for decision making ativage. There results quite elaborate,
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internally coherent and well-grounded systemic piag. Decision making
effectiveness, in this case, is manifested in a plaose scope is wide enough to render
it useful, yet whose footing remains firmly withthe limited information available.
Under ambiguous circumstances, therefore, decisitaking is substantiated in
planning. The final product itself may additionallg appreciated as a decision map,
warning of potential systemic effects, and henskstiwhen any one of the activities of
the plan is actioned. In this way, uncertainty compled by complexity is brought
under some control and dealing with informationalcompleteness becomes
manageable.

The reconfiguration of SSM into a three-stage pgsagreets Griinig and Kihn’s (2005)
criteria for any systematic decision making procéssparticular, the reconfiguration

can be appreciated as a goal-oriented decisionegso¢the goal being systemic
understanding and systemic action plans), whosikeatations may be evaluated as
objectively as possible (due to interpretative rjgeets of rules and guidelines), and
which follows a structured procedure of action gsifear methodical rules (manifested
in the proposed three-step reconfiguration). Theaathge of the SSM reconfiguration
presented here, however, is that the systematicsidecmaking process leads to
systemically structured action plans. More acclyatbe reconfiguration constitutes a
systematic problem structuring process which leadystemic decision making.

SSM’s advantage is enhanced, especially in sitasitlacking clear facts, because it
operationalizes ‘a rigorous approach to the subjec{Checkland, 1999: A43). This is

exemplified, for instance, in the manner in whigh ¢ertain rules guide the stipulation
of transformations; (2) the three Analyses act asirdormation source for the

CATWOE contextualization of transformations; (3et@ATWOE mnemonic itself

imposes particular issues upon which to focus, wtibjectivity receiving especial

attention since different perspectives on the s#émamesformation produce strikingly

different models of how the transformation shoutd dealt with; and (4) conceptual
models must have accompanying and specific coatitelria.

In the university classroom, three one-hour leducerresponding to the three stages of
the reconfigured SSM, are all that is required gooviding the conceptual material.
When applied to a problem case, learning is foclsesi orwhatto think and more on
howto think. For what decision makers learn is esaliya thinking methodology, that
is, a manner of approaching problematic situatiofBis runs counter to many
management degrees (from Bachelors through to MBAch trade on substantive
factual material and tend to disregard teachiow to thinkin problematic situations
(Checkland, 2000; Bennis and O’'Toole, 2005). Howewender circumstances of
limited information compounded by the need to acitpno amount of factual material
can help if the decision maker is not equipped \&ithequally substantive, yet flexible,
methodological approach which enables him to designresolution on the firmest
ground possible given the informational limitatioriadeed, learning how to think
provides the solid foundations for effectively aftisog factual subject-matter for what
it is: required contextual, as opposed to procddkr@wledge for dealing with complex
problems.

Tackling complexity and its related uncertainty ezgmlly amounts to effective
knowledge management. As an approach, way of thgakand way of constructing
knowledge, SSM is able to provide such effectiveness such, SSM is a major
contributor to forging the Ilink between systems nkimg and knowledge
management/organizational learning. In demonsuyaiire possibilities for useful and
practical systemic results in the face of partiimation, this paper has indicated how
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instructors can guide decision makers to make messin the absence of clear facts
and, furthermore, how decision makers may use tstred means through which to

navigate inherent uncertainty, complexity and riskthis respect, and in response to
Bennis and O’'Toole (2005), here is a distinct dbation toward the manner in which

business schools might, once again, find their way.
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Decision making effectiveness: use, moreé | “If someone were to analyze
resourcefully, whatevdimited informationis current notions and
available, and portray its implicationsore fashionable catchwords, he
usefully. would find ‘systems’ high on
Making decisions in thabsence of clear the list.”
facts.
Effectiveness is measured by more Effectiveness is measured by
resourceful use dimited information tackling systemicity
The paradoxical demand
Useful and practicadystemiaesults in the face gfartial information

The two-pronged contemporary challenge and itdtiegyparadoxical demand.

Figure 1
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| manage a team of people providing a specificiserv
I want to look at improving this specific operation

We are currently lacking an effective system tol dgth new and urgent demand including a system to

deal with urgent local demand which must be metvbeh 9 and 5pm.

As this system does not exist currently, the resulin unacceptable time lag in dealing with urg
demand, an uncoordinated approach to service poovisleading to poorer quality of the service w|
consequent detrimental effects to our customersinasses.

The need to rectify this is particularly signifitagiven the expectations of both, our organizatiod our
clients.

I would like to look at establishing such a systdinis will raise issues about the roles of statihivi the
team and who we will provide a service for. Thidl weéquire negotiation with various external spésta
organisations we work with.

Relevant concepts will include quality and custorcere, capacity and operational strategy. Howev
am somewhat uncertain as to how | would apply faséng, inventory management or compu
simulation.

ent
th

Box 1
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Uncertainties

Case Study Segments

UE

uv

St

I manage a team of people providing a specific
setvice.

S2.

I want to look at improving this specific operation.

S3.

We are currently lacking an effective system to deal
with new and urgent demand including a system to
deal with urgent local demand which must be met
between 9 and 5pm.

Demand as given in the case can be interpreted as existing in either two or three
modes: either as (a) two distinct demands respectively identified as new and
urgent on the one hand, and urgent local on the other, or as (b) three distinctly
different demands respectively identified as mew, urgent and urgent local. There is
uncertainty due to lack of accurate information and, as given, the interpretations
of demand will determine the nature of any resolution.

S4.

As this system does not exist currently, the result is
an unacceptable time lag in dealing with urgent
demand, an uncoordinated approach to service
provision - leading to poorer quality of the service
with  consequent detrimental effects to
customers’ businesses.

our

S5.

The need to rectify this is particularly significant
given the expectations of both, our organization and
our clients.

To which of the aforementioned demands does the ‘urgent demand’ mentioned
in this Segment refer: new and urgent demand, or urgent local demand? And
how does the interpretation of these latter (as noted in the UE comment above)
affect the understanding here?

The perceived distinction between eustomers and cdlients is also one which gives rise
to uncertainty due to lack of confirmatory information. Customers are identified
with having businesses whereas clients are identified as having expectations.
Clients, in this case, might not be an immediate group which makes use of the
service provided. After all, stockholders are a group which has expectations on a
company, might not use its services, but most certainly is the group for whom
the company ultimately works and, as such, is the ultimate client. As to
customers, their having been identified as having business which are affected by
the seeming inability of the cutrent system to meet demand, indicates that the
operation in question might be strictly commercial, that is between corporations
instead of serving customers off the street.

There are affected interests around the
(possibly conflicting) expectations of our
company and our dients. Clatification of the
convergences and divergences between the
respective expectations might be required,
serving to clarify the respective authority
or importance of each, in order to
ultimately provide guidance or orientation.

S6.

I would like to look at establishing such a system.
This will raise issues about the roles of staff within
the team and who we will provide a service for. This
will require negotiation with various external
specialist organisations we work with.

Perhaps the most striking example of UE in the case, however, and no less due
to the operation already meeting some demand, is the somewhat surprising issue
that who we will provide a service for remains an open question. This sort of question
arguably points to the need for surveys, research investigations and the like
which are suggested by Friend as alleviating UE.

It appears that an external element — the
ESOs — quite ditectly influence or impact
upon traditionally internal decisions such
as roles of staff and target markets (who we
will provide a service for). It is not clear
whether this influence is welcome or not,
or whether it constitutes normal policy. It
is clear, however, that the decisions
identified constitute policy issues, perhaps
define hierarchy in staff roles, require
negotiation and affect certain interests. As
such, this area of the case exhibits
uncertainty of the Ul type.

UR
Uncertainty ~ stemming  from
complexity, especially  from
apparent decision-making

complexity, is particularly evident
in the ambiguous manner in
which  the following
decision  areas relate: the
establishment of the system,
staff roles, target market, and
negotiations with ESOs. Any
overt UR in the case is arguably
concentrated here.

four

S7.

Relevant concepts will include quality and customer
care, capacity and operational strategy. However, 1
am somewhat uncertain as to how I would apply
forecasting, inventory management or computer
simulation.

Require more accurate information in order to decide whether uncertainty is
even relevant.

Table 1 Identification of three types of uncertainies
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1« N

nacceptable time lag

A 4

Poorer quality Detrimental effects

Uncoordinated approach

/

Cross-sectional, partial systemic infrastructurielent in problematic situation of Box 1

Figure 2
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Case Study Segments Complexity Conflict
S1. T manage a team of people providing a specific
service.
S2. T want to look at improving this specific operation.
S3. We are currently lacking an effective system to deal | Demand, in the case, appears to be riddled with
with new and urgent demand including a system to | complexity. On the one hand, the problem of demand is
deal with urgent local demand which must be met | its urgency, rendering it clearly dynamic. On the other
between 9 and 5pm. hand, the problem of demand as a whole is changing since
something zew has been introduced into it (either a new
demand or a demand which is new and urgent, both of
which interpretations remain within the bounds of what is
given).
S4. As this system does not exist currently, the result is | Complexity is evident in the manner in which the non- | The fact that customers’ businesses suffer from

an unacceptable time lag in dealing with urgent
demand, an uncoordinated approach to service
provision - leading to poorer quality of the service
with consequent detrimental effects to our customers’
businesses.

S5. The need to rectify this is particularly significant
given the expectations of both, our organization and
our clients.

existence of the desired system gives tise to an unacceptable
time lag and an uncoordinated approach — both or the latter of
which lead to poorer quality, which leads to external
detrimental effects (to the customers’ businesses). The
complexity here is compounded by the role of
organisational and client expectations. This area of the
case implies a densely interconnected network of
elements, in which decisions undertaken in one part have
wider ramifications within and outside the organisation.

detrimental effects caused by the lack of the desired
system signals a point of conflict between these customers
and the specific service in question.

S6. 1 would like to look at establishing such a system.
This will raise issues about the roles of staff within
the team and who we will provide a service for. This
will require negotiation with various external
specialist organisations we work with.

Complexity is particularly evident in the ambiguous manner
in which the following four decision areas relate: the
establishment of the system, staff roles, target market, and
negotiations with ESOs.

Any negotiation deemed as required arguably hints at
potential conflict if the negotiation is not carried through.
In which case, it appears that conflict might be an issue
wherever the ESOs come into play.

S7. Relevant concepts will include quality and customer
care, capacity and operational strategy. However, I am
somewhat uncertain as to how I would apply
forecasting, inventory management or computer
simulation.

Table 2: Identification of complexity and conflict
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Case Study Segments

Who

What

S1

I manage a team of people providing a specific
service.

I (manager)

Team of people

Specific service

S2. T want to look at improving this specific operation. Specific operation
S3. We are currently lacking an effective system to deal | We (I + team + organisation?)
with new and urgent demand 1nclu.d1r1g a system 10 | New and urgent demand
deal with urgent local demand which must be met
Utrgent local demand
between 9 and 5pm.
S4. As this system does not exist currently, the result is | Customers Time lag
an unacceptable time . lag in dealing with urgent Approach to service provision
demand, an uncoordinated approach to service . .
. . . . Quality of the service
provision - leading to poorer quality of the service
. . s
with consequent detrimental effects to our customers’ Customers’ businesses
businesses.
S5. The need to rectify this is particularly significant given | Organization Organisational expectations
the expectations of both, our organization and our | (lients Client expectations
clients.
S6. 1 would like to look at establishing such a system. | Staff (individual team members) Roles of staff within the team
This will raise issues abput thg roles of ‘staff Wlth1p Who the service is for / target market
the team and who we will provide a service for. This - o
. . . . . External specialist organizations (ESOs)
will require negotiation with various external
specialist organisations we work with.
S7. Relevant concepts will include quality and customer Quality
care, capacity and operational strategy. However, I am Customer care
somewhat uncertain as to how I would apply Capacity

forecasting, inventory management or computer
simulation.

Operational strategy

Table 3: Results for SSM Analysis 1
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Case Study Segments Socio-cultural dynamics Notes
S1. I manage a team of people providing a specific service. Hierarchical
S2. I want to look at improving this specific operation. Open to '1deas @) Autocratic/bureaucratic/blame culture: these
Autocratic management style dynamics arise from the language of the case.
Bureaucracy For example: I manage, I want to imptove,
Low team spirit but we lack. Positive aspects of the situation
S3. We are currently lacking an effective system to deal with new and | Urgency are attributed to I, whereas negative aspects of
urgent demand including a system to deal with urgent local demand | peadiines the situation are attributed to se.
which must be met between 9 and 5pm. Tension Urgency/deadlines/tension: these dynamics

Blame culture

S4.

As this system does not exist currently, the result is an unacceptable
time lag in dealing with urgent demand, an uncoordinated approach to
service provision - leading to poorer quality of the service with
consequent detrimental effects to our customers’ businesses.

Disorganised

Desire for (previous level of?) quality or quality=expectations

arise from the nature of the demand(s) acting
upon the situation, as well as the #nacceptable
time lag and detrimental effects.

Disorganised: this may be a consequence of
the urgency/deadlines/tension, but is more
explicit in the uncoordinated approach.

There is no quality limit set and yet quality
control requires defined limits if it is to work.
Perhaps the limit is defined by the
expectations of our organisation and our clients.

S5.

The need to rectify this is particularly significant given the expectations
of both, our organization and our clients.

Desire to meet expectations (not go beyond them ?) —

conservative
Goal-otiented

Threatening culture

May be a conservative culture because there is
no indication of wanting to go beyond
expectations.

Threatening culture: there appeats to be a
horizon of threats from the organisation and
the clients. The autocratic style, identified
above, may also contribute to this.

S6. I would like to look at establishing such a system. This will raise issues | Dependent culture Dependent culture: depend upon ESOs for
about the roles of staff within the team and who we will provide a | Suck in their ways internal structuring (roles of staff) and market
service for. This will require negotiation with various external specialist definition (who we will provide a service for).
organisations we work with. Stuck in their ways: system not established

yet, and roles of staff has become an issue.

S7. Relevant concepts will include quality and customer care, capacity and | Data-driven

operational strategy. However, I am somewhat uncertain as to how I
would apply forecasting, inventory management or computer
simulation.

Technical
Computer-literate
Optimisation-culture

Table 4: Results for SSM Analysis 2
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Case Study Segments Who/ What Power
I (manager) Allocated and bureaucratic power — no presence (charisma)
S1. T manage a team of people providing a specific . .
Team of people Low power stemming from little room to manoeuvre

service.

Specific service

?

S2.

I want to look at improving this specific operation.

Specific operation

?

S3.

We are currently lacking an effective system to deal
with new and urgent demand including a system to
deal with urgent local demand which must be met
between 9 and 5pm.

We (I + team + organisation?)
New and urgent demand

Urgent local demand

?

Power to force change

Power to force change

S4.

As this system does not exist currently, the result is
an unacceptable time lag in dealing with urgent
demand, an uncoordinated approach to service
provision - leading to poorer quality of the service
with consequent detrimental effects to our customers’
businesses.

Customers

Time lag

Approach to service provision
Quality of the service

Customers’ businesses

?
?
?
?
?

S5.

The need to rectify this is particularly significant given
the expectations of both, our organization and our
clients.

Organization
Clients
Organisational expectations

Client expectations

Power to impose expectations
Power to impose expectations
Power to regulate time lag, approach to service provision, and quality

Power to regulate time lag, approach to service provision, and quality

S6.

I would like to look at establishing such a system.
This will raise issues about the roles of staff within
the team and who we will provide a service for. This
will require negotiation with various external

Staff (individual team members)

Who the setvice is for/ target market

External specialist organizations (ESOs)

Low power stemming from little room to manoeuvre
Power to force internal change

Power to influence in terms of internal HR and external market definition

specialist organisations we work with. Roles of staff within the team ?
S7. Relevant concepts will include quality and customer Quali 5
. . u y T

care, capacity and operational strategy. However, I am ty
. Customer care ?
somewhat uncertain as to how I would apply Capaci 5
forecasting, inventory management or computer pacity >

simulation.

Operational strategy

Table 5: Results for SSM Analysis 3. A Who/What g@lys a role in a situation. As such it has some powéf only to play the respective role. Thereforeall
Who/What elements should have associated Power ddaptions. If these descriptions are marked with qustion marks, this indicates high uncertainty giverthe
information at hand.
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Theoretical Basis Decision Making Model| |
Result
Challenge Requirements SSM... Objective Focus Tool Output
Given sparse 4 | “can be exploited  knowledge |Uncertainty, Complexity S S UE: UV & UR;
Use, more knowledge of ai 3 to produce Producti d é Qi tp ¥ sourced understanding pf
resourcefully : o . . Froduction and Contlic lexi d fli
L problematic c information . complexity and conflict
whatever limited) gy \otion howid 8 | superior to that] (Freducing Knowled
information is . N I P knowledge | Diagrammatic Analysis Rich pictures 9
available. and it possible to = | obtained throug from limited N__ Database -
" extract 3 using . ) Players b I
3 '
__ portrayits information 8 conventional information) Socio-Cultural Analyses 1, 2, & 3 g
implications morg from it? =4 methods” - 14 =)
usefully. : 5 ‘ Dynamics, Power ‘ 2
o
“Making If such . -
decisions in the| information can; Knowledge Transformations SSM Tlsglsefgrmatlon )
absence of cleaf  indeed be & Application =
facts.” extracted, how g ds a figorous Identifying — 37—’
Effectiveness is|  can it be < g requirements| Contextualization of CATWOE /" Applicatio 5
EEeE eSS : approach to the d thei Transformations b a
measured by | structuredina; o subjective” and their \__ Database g
more resourceful Way which {2 contexts Y e
use of limited | €nables rigorous s (What needs t ' - 3
s e Planning Statements Root Definition
information problem 2 be done) 9 g
definition? 7
=
=
P . . 2
If someone werg offer§ a rigor N Individual m °
to analyze currerftif a problem car and discipline Individual Human a g
notions and indeed be which Systemic I§Iyste{ms Activity ms g
fashionable defined S automatically Planning 0 anning Systems 5 3 o
catchwords, he| rigorously, howi o | forces systemic : S 8 8 =
: ! ] L Actionstobe| = £ |~ 3
would find can this & | thinking over ang taken 3 Zm Systems =)
‘systems’ high or| definition be { @& | above received , 0 m 2 Database 3
the list.” used to inform 4 3 ‘textbook’ (Ho"é:n(:)m be = ) 5
Effectiveness is systemic . wisdom or 5 Integrated 2 2
measured by [approach towarfl =< entrenched Systems Supersystem 8 m
tackling resolution? custom and Planning §
systemicity practice” 5
The three-step decision making model, flanked pyh@ theoretical basis which informs its respexparts, and (b) the expected result. Decision mgaiction is taken
working down the model, whilst information feedbaxdcurs upward between the three databases. Sedbaiek is a function of enhanced situational undeting: as new
understanding emerges, it requires the review/i@visf the content in the databases.
Figure 3
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» Consider only one input and one output

o

e The input must be present in the output, thoughtmosbably in a change
state

* An abstract/intangible input must yield an abstmatangible output

* A concrete/tangible input must yield a concretegible output

The four transformation rules used in SSM.

Note the reduction to one-to-one relationships betwiepnts and outputs might appear to restrictive
reduce the richness of any problematic situatidre dbjective at this stage, however, is not to egipte
such richness, but to grasp the essence of thdepnollhe reductions undertaken here enable| the
richness of the situation to emerge later in acstined and systemic manner.

y

Box 2
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Case Study Segments

Transformations

Notes

S1. I manage a team of people providing a specific
service.
. . . . . T1. Specific operation in need of improvements —
S2. I want to look at improving this specific operation. P P . p
improvements realised
S3. We are currently lacking an effective system to deal | T2.  Lack of an effective system to deal with new and | How the lack is ‘met’ should be addressed by Conceptual Model activities. The
with new and urgent demand including a system to urgent demand — lack met abolition of the demands, which would thereby dissolve the respective lacks, does not
deal with urgent local demand which must be met | T3, Lack of a system to deal with urgent local demand | appear to be an option. Note also that these Ts address the desite ‘to look at
between 9 and 5pm. which must be met between 9 and 5pm — lack met establishing such a system’ in Segment 6.
T6 alternative (with reference to Segment 5): Poor quality of service - quality level
which meets the expectations of our organization and our clients
T4. Unacceptable time lag in dealing with urgent Note on T6: Constitutive part of the problem is poor quality of service. T6 also
demand — acceptable time lag in dealing with indicates, however, that action required is to elevate quality to a specific level,
S4.  As this system does not exist currently, the result is urgent demand one which does not detrimentally affect customers’ businesses. This is different
an unacceptable time lag in dealing with urgent T5.  Uncoordinated approach to service provision — from deciding on indefinite improvement or to go for ‘total quality’. A specific
. . . . . . .. .. .,
demz'm'd, an ugcoordmated appr'oach to setvice coordinated approach to service provision criterion has been set, (r-claqvcly more realistic than the standard. h1ghcr q}mhty
provision - leading to poorer quality of the service P litv of ) ditv level which d response?). Source of criterion: S4 the consequence of poor quality is detrimental
with consequent detrimental effects to our T6. OOZ quality 0]J Seff\glce — quality ’CEC Wwhich does effects to customers’ businesses. Quality must, therefore, attain a level which
customers’ businesses. not detrimentally attect customers: businesses minimizes such effects. Beyond that level, the net benefits might be negative —
T7. Consequent detrimental effects to our customers’ ot, more rigorously: there is nothing in the limited information which could
businesses — dettimental effects minimized found an interpretation that there is a desire to go beyond that level. : _
T7 (note on causality): The consequent detrimental effects to our customers’ businesses
are a consequence of poor quality of service.
ifv this i i ionifi T8. Unclear expectations  of our organization — Note that he does not say that expectations are not being met. There is therefore no T
, . . / xXpec .
S5. T.he need to recti y this is particularly significant expectations clarified : Y P ! g
given the expectations of both, our organization ' ' ' such as: expectations not met — expectations met
and our clients. TO. Undeat expectations of our clients — expectations
clarified
S6. I would like to look at establishing such a system. ) o )
This will raisc issues about the roles of staff within | L10- Unaddressed issues about the roles of staff within the team — issues addressed
the team and who we will provide a service for. | T11. Unaddressed issues about who we will provide a service for — issues addressed
This will require negotiation with various external | 12, Negotiation required with various external specialist organisations we work with — negotiation realized
specialist organisations we work with.
S7. Relevant concepts will include quality and
customer cate, capacity and operational strategy. T13. Uncertainty as to how to apply forecasting,

However, I am somewhat uncertain as to how [
would apply forecasting, inventory management or
computer simulation.

inventory management or computer simulation —
uncertainty resolved

Table 6: Identification of transformations
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Mnemonic Terms Questions Informed by
C Customer(s) Who will benefit and who will lose frahis T7? Analyses 1, 3
A Actor(s) Who will do this T, or make it happen pivgdly? | Analyses 1, 3
T Transformation | The T itself ?l/ljleetgodological
w Weltanschauung What reason or perspective justifiésg this T? | Analysis 2
0] Owner(s) Who can stop or change this T? Analys&s 1,
E Environmental | What restrictions are there in the immediate Analysis 2

restriction(s)

surroundings of this T?

Above: The elements of a CATWOE and their basiorimiation sources. Each identified transformat
requires a completed CATWOEAIl CATWOE terms are technical, with respective sfigns
highlighting exactly how such terms are to be ustberd. Thuscustomerds a particular label for thos
who will gain and/or lose from the transformatiorhe term used here is not to be confused

customersn the case, nor with any other quotidian undeditagof the term.

Note In essence, the CATWOE says: give me a transfoiomaell me who is involved and how they g
involved, tell me why this transformation should tdene, and provide immediate restrictions wh
should be taken into account when thinking abaud, @anning for, this transformation.

jon

e
vith

re
ich

Box 3
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[ Monitor

Abstract illustration of two individual human adtiv systems respectively associated with
transformations Tand T,. Notice that the planning of each transformatiequires respectively disting
and linked activities, as well as respective maiitp subsystems which control output according to
certain criteria. The two systems here make usenefactivity, Activity 3, which appears in both.ig}
indicates the need for analytical linking, as ilfated in Figure 5.

~+

Figure 4
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Criteria

Supersystem that renders Activity 3 dependent otividies 2 and 7 which belong to respectively
different transformations. The links create antecédand posterior relationships between the fwo
transformations. This introduces inter-transforionaai dependence which, in planning, is made obvjous
only at the supersystem level.

Figure 5
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Control criteria Questions Focus
Efficacy Do the means work? Processes and their output
Efficiency Are the minimum resources used? Resource usage

Effectiveness Does the T contribute to the attainment of Strate
owners’ (O) goals and expectations gy

Ethicality Is T a moral thing to do? Social responsibilityhies

Elegance Is T aesthetically pleasing? Socio-cultural setfigjbi

Above: five control criteria incorporated in SSMeughe questions they ask, and the organizatia@alsf of
each.

Note Answers to the five criteria will be based on matar perspectives which do not arise indepengiettl
the wider environment. To take an extreme examgfficacy might be attained through slavery or tlyioy
waged labor. The fact that one is chosen over therds based upon an underlying perspective reiatb by
societal moral standards and infrastructure. Censialso, that efficiency cannot be tackled indejeatly of
effectiveness for they are, by nature, inverselgteel — more weight placed on one causes the tdhsuffer.
As such, the development of control criteria is aatimple task but one which requires a degreg/siemic

thinking itself.

Box 4
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Address
issues of
whom we

N provide a
Negotiate service for
with ESOs

memmmmmmaneaes
1 Appreciate
-\ = # uncoordinated

i approach
:

Appreciate difference
between new and
urgent demand, urgent
local demand, and
urgent demand

Define urgent
demand

Appreciate
capacity

Define criteria
for quality of
the service

Define nature of

Define rate of

detrimental
urgent demand effects to
Address issues customer
about roles of

staff within the

businesses

team
Appreciate Inform Appreciate Appreciate
operational organization organiza_tion client A
stprategy T expectations expectations
Detrimental Notes
effects
—
Quality of Define organizational
Seivice Set acceptable . and
— time lag for client expectations
Time lag dealing with
urgent demand
i Monitor/Control
Quantity of Cpacty E tati i
urgent demand Xpectations 7 Deal with urgent |
- demand 1
Customers: urgent demand, customer businesses i

Actors: staff/team

Effectiveness - Urgent demand is being met within acceptable time lag
Efficacy - Quality of service is increasing and detrimental effects to customer businesses
are decreasing (define bounds); organizational and client expectations are being met
Efficiency - Human resources are allocated optimally
Weltanschauung: An acceptable time lag should increase
quality of the service so that detrimental effects to customer
businesses are reduced, and organizational and client
expectations are met

Transformation: unacceptable time lag in dealing with urgent
demand — acceptable time lag

Root Definition: A staff-operated system that defines and maintains an acceptable time lag for

dealing with urgent demand, in accordance with organizational and client expectations and staff
Owners: organization, clients roles, in order to ensure a quality of service which does not detrimentally affect customer
Environment: Staff roles and market issues; uncoordinated businesses, in an environment where there is an uncoordinated approach to service provision,
approach to service provision; capacity; operational strategy and where capacity and operational strategy play a relevant role.

Individual systemic plan (human activity system) fiee transformatiomnacceptable time lag in dealing
with urgent demand - acceptable time .lagcluded are the model's CATWOE, root definitidhtee
control criteria, and an influence diagram of cm®ues. The designers of this particular modeld#et)
that the grouping of individual activities need mepresent sub-systems within a larger system. |The
groupings merely highlight activities which are enstood as lying within respective contexts: a ernt
of negotiations with ESOs, a fact-gathering contaxrtd a context of informing the organization. RDoe
this, the only monitoring and control system regdiiis the one shown for the whole human acti

ity
system. Had the groupings been treated as subasysteen each one would require its own monitoting
sub-system with control criteria.

Figure 6
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Address
issues of
whom we
- provide a
service for
with ESOs

Address issues
about roles of
staff within the
team

Appreciate difference
between new and Define nature of
urgent demand, urgent detrimental
local demand, and Define urgent effects to Define criteria
urgent demand demand customer for quality of
businesses the service
Define rate of Appreciate
Define new and Define urgent urgent demand capam
urgent demand local demand
Define rate of new Define rate of
and urgent urgent local
demand demand
T - Z 4
L.
- Set acceptable
time lag for
dealing with
urgent demand
Appreciate ‘ Inform _ Appre}:ia{e Appreciate
operational ‘ organization organization client

Plan coordinated approach to
service provision

expectations

expectations

strategy r ‘
‘ Define organizational /
and
client expectations
Monitor

154

The beginnings of a supersystem constituted, atstiasige, by two transformations, (fjacceptable time
lag in dealing with urgent demand — acceptable tiag and (2)uncoordinated approach to servige
provision — coordinated approacfihe heavy arrows indicate a feedback system wikicaconstructed

in Figure 8.

Figure 7
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Plan coordinated approach to

service provision

A

|

Appreciate
operational
strategy

>

N

\ Define organizational
and

'

Inform
organization

client expectations

Set acceptable
time lag for
dealing with

urgent demand

A system of feedback loops evident in the supeesysif Figure 7.

Figure 8
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