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Abstract

Recently, a claim has been made that executivesidesi makers, far from being fact
collectors, are actually fact users and integratés such, the claim continues,
executive decision makers need help in understgriainv to interpret facts, as well
as guidance in making decisions in the absenckaf tacts. This report justifies this
claim against the backdrop of the modern historgedision making, from 1956 to
the present. The historical excursion serves toligmgnd clarify the claim, as well
as to develop a theoretical framework for makingiglens in the absence of clear
facts. Two essential issues are identified thataichpupon decision making in the
absence of clear facts, as well criteria for decignaking effectiveness under such
circumstances. Methodological requirements andtigadcobjectives round off the
theoretical framework. The historical analysis deabthe identification of one
particular established methodology as claiming t@®einthe methodological
requirements of the theoretical framework. Sineertrethodology has yet to be tried
on information-poor situations, a further projecproposed that will test its validity.
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Introduction — Opening Pandora’s Box

In 2005, Bennis and O'Toole (2005a) published aepatal paper in thélarvard
Business Revieventitled How Business Schools Lost Their Wakhe paper
described what they saw as significant problensusiness schools, ranging from the
hiring of appropriate professors to the manner hictv students are prepared (or,
rather, not prepared) ‘to wrangle with complex, wagtifiable issues — in other
words, the stuff of management.” Their concern wiildents’ preparedness focused
primarily upon the manner in which students aregidudecision making. They
explicitly stated that, no matter the importance aglevance of the decision support
offered by quantitative approaches, decision makerst be trained to deal with:

the management of judgments;

messy, incomplete and incoherent data;

strategic decisions;

ethics and morality;

the temptation to resort to past behavior or coowitd reflexes when faced
with new challenges;

the application of rigorous imagination;

multidisciplinarity;

subjective analysis of multifaceted questions dicgaand strategy;
a mixture of wisdom and experience;

10 the challenge of becoming generalists;

11.the challenge of seeing connections;

12.the indirect and long-term implications of compt#cisions;
13.the broader and softer areas of business;

14.interpersonal skills;

15.the teachings of the humanities;

16. pluralism; and,

17.the linking of hard and soft skills and approaches.

A S

©xoNOo

In what may be termed aeducational imperatiethe authors provided a neat
summary of what is at stake:
Executive decision makers are not fact collecttiray are fact users and integrators. Thus,

what they need from educators is help in understgnidow to interpret facts and guidance
from experienced teachersritaking decisions the absence of clear fac{#alics added)

TheHarvard Business Reviergceived numerous letters to the editor commerding
Bennis and O’'Toole’s paper (Leavitt and Frasch@@05; Peters, 2005; McGrath,
2005; Fernandes, 2005; Bolton, 2005; Kelly, 20@8nnis and O'Toole (2005b)
responded. None of this correspondence addressededicational imperative,
focusing instead on other issues raised by Bemu<iToole.

A couple of years later, Tichy and Bennis (2007pblglhhed a paper on decision
making, again in theHarvard Business ReviewThis paper explicitly renders
synonymous ‘the moment of decision’ with ‘a judgrhexall’. It is argued that
making a decision should be viewed less as an gaedtmore as a process which
allows ‘redo loops’. An exhibit in the paper purfgoto characterize the distinction
between decision making as event (what is termeditiditional’ view) and decision
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making as process (the ‘process’ view). Accordioghte exhibit, what constitutes
success in the process view is ‘acting and readhingugh a judgment process that
guides others to a successful outcome’. What domss$i success in the traditional
view is ‘making the best decision on the basisran data’. This latter criterion of
success is thenly allusion, albeit indirect, to the educational imgi&ze in the entire
paper. In fact, it is the only allusion to the edfimnal imperative in the entire
Harvard Business Reviewince Bennis and O’'Toole’s paper of 2005. Morepver
Tichy and Bennis do not conclude that the procesw Vs the way to address the
challenge of the educational imperative. The edacal imperative has been all but
ignored.

Scholarly responses to the educational imperatieeevactually swift, but they were
published elsewhere (Georgiou, 2006, 2008). Theyided a direct theoretical and
practical answer from the field of systems scief@®eckland, 1981). A methodology
was detailed not only for making decisions in thesemce of clear facts, but for
effectively addressing the seventeen points lisdbdve. Given this, one may
conclude that the manner in which Bennis and O’'&sokéducational imperative can
be addressed has thus been demonstrated.

When Bennis and O’Toole’s paper was published i@52however, theéHarvard
Business Reviebranded it - correctly - as an assertion (HanBwdiness Review,
2005). That is to say, the paper was appreciateghagpinion piece. Now, there is
nothing wrong with that. Indeed, the paper, althopglemical, makes no knowledge
claims strictly speaking. At best, the paper maysha&l to be putting forth some
correct opinions. Opinions, however, even wherg thight be deemed right,

are a fine thing and do all sorts of good so losghay stay in their place; but they will not
stay long. They run away from a man’s mind, so taey not worth much until you tether

them by working out the reason. [...] Once they &d tlown, they become knowledge, and
are stable. That is why knowledge is something m@aleable than right opinion. What

distinguishes one from the other is the tetheat(PThe Mend

The point is, if one is to put forth an educatiomaperative because of perceived
faults, then one had better provide good reasorts asy decision makers should
attend to this imperative. Unsubstantiated clainesthe life-blood of the serial fads
that insult the intelligence of management thinkard practitioners (Jackson, 1995).
What exactly is a situation that may be said tctestituted by an absence of clear
facts? How can it be identified? What skills arguieed to deal with it, and how can
decision makers develop these skills? What othetoffs, that make further demands
on decision makers, impact upon such a situatioh@tWrm do decisions take under
such conditions? How long have such situations la@eand? Does the educational
imperative point to something new, to somethinggrant, or to something that is of
the very essence of decision making? Are human gbeineuro-biologically
condemned to make decisions in the absence of &et? In other words, is it the
world that renders the educational imperative @y or is it our own biological
make-up? If it is the world, can we change it sooveland so alleviate ourselves of
this challenge? If it is us, do we dare to gendticapgrade’ ourselves through the
latest neuro-biological technologies in the hopat tthey can help our decision
making capabilities? More humbly, are approachesilave for supporting and
assisting the making of decisions in the absencdeair facts? What is the state of

5
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play of these approaches? How do they help; whahelp necessarily leave out; and,
what do they teach us about making decisions iralisence of clear facts?

Suddenly, a brief claim from a paper in a managernuenmnal unwraps a Pandora’s
box of hard questions. In this report, we shallaayn ourselves with a history of
modern decision making in order to justify the vaelece of Bennis and O’'Toole’s
educational imperative. This historical research wield a theoretical framework
from which the practice of effective decision makim the absence of clear facts
may be realized. A subsequent research projectsedk to demonstrate the practice
of such highly constrained decision making.
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Chapter One — Seven and the Sausage Machine

In 1956, cognitive psychology condemned the huname to make decisions in the
absence of clear facts. In that year, renowned &tdrpsychology professor George
A. Miller (1956) published a seminal paper with th@mewhat ominous title The
magical number seven, plus or minus two: some dimiit our capacity for processing
information The title seems to say it all: human beings engdd in the amount of
information they can process at any one time, tim& being around seven items.
Decisions requiring the processing of more iterhsydfore, are neuro-biologically
condemned to be decisions made in the absenceanffelcts.

This paper is one of the most cited in the cogeiteience literature. It therefore
merits a closer look to ensure the accuracy ofalt@ve understanding. In the first
part of the paper, Miller examines the experimen¢gllts of various psychologists
researching the mind’s ability to classify phenomegach one of these experiments
involved alternative exposures to a single typestohulus, the objective being to
classify the alternatives according to some lirsgale. For instance, sound would be
classified on a scale of soft-to-loud, tones oncales of low-to-high, and taste
intensity on a scale of salt concentration. Viss@inuli would be classified on a
positional scale, or a scale that classified threwdtis’ size. Color would be classified
on scales of hue and brightness. An experimentivingthe placing of a vibrator in
the chest region required classifications of intéess durations and locations, all on
linear scales. Another experiment required thegmateation of curvature (length of
an arc and of a chord), of length and of anglaclimation of lines.

Results from all these experiments averaged 6.5ageable categories, with a lower
limit of 3 (for curvature classifications) and apper limit of 15 (for positions in an
interval). What is notable is that all of the expents cited concerned tactile
faculties such as perception, touch, and hearind,that all stimuli were sensory.
Moreover, all stimuli were unidimensional. Thatassay, taste was measured using
only salt, the sound projected would be of the sambre, the variation lying only in
its intensity, and so on and so forth. In other dgorthe type of decision making
required in these instances was limited to clasgifysimple, unitary sensory
phenomena.

At this point, Miller tentatively concluded that efe appears to be either a
conditioned (i.e. learnt) or a neuro-biological ibation that maintains the
classificatory abilities of human beings withinange of 3 to 15 categories. In his
words, and based on the evidence thus far, ‘it sesaife to say that we possess a
finite and rather small capacity for making suchdimensional judgments and that
this capacity does not vary a great deal from am@le sensory attribute to another.’
The key words that delimit the significance of tiesults areunidimensional and
simple sensory attributeln other words, the evidence concerns experimérdas
could be done on lower primates with a justifiablgpectation of certain positive
results. That the human range of 3-15 categorigsanay way a demeaning limit is an
open question, for the experiments cited are acfarfrom the multidimensional,
simultaneous and complex decision making that Uiedethe day-to-day activities of
human beings.
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Miller, of course, recognized that human beings aecurately identify any one of

several hundred variables (such as, for examplgsfawords, and objects). The
guestion was why the laboratory results differedraeh from such experience. He
hypothesized that the difference lay in that suahables exhibit a great number of
independent attributes, whereas the unidimensistiauli of the laboratory each

differed by just a single attribute (e.g. salt camication, brightness, and so forth).
Objects, such as tables, come in different forrmsd@awords (think of accents), and,
of course, faces. Does interaction with multiatitéo variables stimulate a greater
cognitive classification ability because of the ajer number of independent
attributes involved?

Miller begins cautiously, by examining a two-dimemal experiment: the location of
a dot in a square. This requires vertical as weharizontal classification, which are
merely two judgments of the same interval type. Fevpus unidimensional
experiment of classifying the location of a dot arorizontal interval had yielded
between 9 and 10 manageable categories. Based aipmvel statistical relation
regarding the amount of information required to makdecision between two equally
likely alternatives, Miller hypothesized that theld#ion of a vertical scale for
classifying the two dimensional position of a dotai square would, due to its being
of the same interval type, yield between 90 andnfdnageable categories. This
hypothesis assumes that (1) either the human ldems no differently with
horizontal or with vertical positioning, or (2) th& can juxtapose the two in a
linearly, and proportionally additive fashion thaspectively extends the amount of
information involved in making the decision, or (Bpbth. As it happened, the
introduction of a vertical scale increased the nend§ manageable categories to only
24-25. In other words, the experiment showed thathuman brain can accurately
identify only up to 24-25 positions in the squara result far short of that expected.
Similar results were reported with dual salt-swéaste intensities, with dual
loudness-pitch stimuli, and with dual hue-saturatomlor experiments. In all these
cases, the introduction of a second dimension asa@ the number of mentally
manageable classificatory categories, but by anuamdéar less than a linearly
additive expectation

Following this, Miller searched around for a truhultidimensional experiment that
could reflect real human experience with multiatite variables. He found only one,
an auditory study that could set tones accordingixadifferent acoustic variables,
providing 15,625 possible tones as stimuli. Eachthef six dimensions was rated
separately by each listener. Under these condijtibhis categories could be mentally
managed. So, an increase in the number of attslappeared to increase the number
of mentally manageable classificatory categories.

Miller concluded with a viable argument based oe thata: as the number of
independent attributes increases, the mind’s cpémi classification increases, but
at a diminishing rate. There is, in other wordsaaymptotic relationship between the
number of inputs and the mind’s capacity to clgsgieém, with the latter extending to
some limit. Miller does not have a reasonable arhotiexperimental data that could

! The linearly additive expectation refetred to here arises from Miller’s use of logarithmic computations.
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shed some light as to the asymptotic limit of thetationship. Moreover, and in
keeping with a question asked earlier in the Inimtichn, he further notes that it
would be of significant interest to discover whetlleis limit depends upon the
attributes or whether it depends upon the mind'geiiant capacity to classify them.
He does note, however, that, with the introducttbmew attributes, the asymptotic
increase in mental classification capacity meaascdlassificatory accuracy decreases
for any particular attribute. The message seerhg tan his words, that human beings
‘can make relatively crude judgments of severahdhi simultaneously.” Miller
hypothesizes that this result fits evolutionaryottye organisms that know a little
about lots of things, instead of a lot about a smamber of things, can respond to
the widest range of stimuli in a dynamic environtneendering them more adaptive
and, therefore, giving them relatively higher chesof survivl,

In brief, the experiments show that accuracy ofyjudnt per variable decreases as
more attributes are introduced. And Miller is aingao point out that the experiments
do not demonstrate that people can judge only ttnéwte at a time. What they do
show is that people are less accurate per attribthey have to judge more than one
attribute simultaneously. As mentioned earlierdiiy the limit of this relationship is
a significant research question.

While Miller, however, spells out these results whmultidimensionality, he is less

clear on what the initial unidimensional experingeattually show. He provides three
interpretations, all three of which appear immealiagfter his discussion of the very
first experiment to be featured in his paper. Githencontext of the paper as a whole,
they may be understood in this way.

1. A human being can process, or classify, about sdifeerent unidimensional
sensory inputs without risking their confusion. §implies that if more than
about seven inputs are presented, the human begigsto confuse them and
thus classify them erroneously.

2. Irrespective of the number of unidimensional seypsoputs, a human being
can accurately assign them to about seven classes.

3. ‘If we know that there were N alternative stimuhgn his judgment enables
us to narrow down the particular stimulus to oneadN/6 (sic).’

Of these, the third is the most cryptic, but coasithem in order.

The first interpretation says that, in the conteixaccurately classifying inputs, there
is @ maximum number that may be given, beyond wthehhuman being begins to
get confused. This interpretation clearly setsvatlon the number of inputs given, if
the objective is to obtain an accurate classifigatesponse.

On this basis, the second interpretation contradiet first, for it says that, no matter
the number of inputs presented, the human beingcamrately assign them to about
seven classes. Quantity of given input, in otherdspin no way influences accuracy
of classification. Where the number seven was étsibuted to the quantity of the

2 The hypothesis is supported by phenomenology and systems science, both of which argue that human beings
epistemologically engage with the world with the concepts at hand, and refine these concepts as discontinuities occur
(Georgiou, 2007).



Making Decisions in the Absence of Clear Facts:igtdtical Perspective
lon Georgiou

given input, it is now attributed to the quantity available classes. As a result,
where, before, classificatory accuracy was a fonctif the quantity of inputs, now it

is a function of the number of classes. More thhat,thowever, classificatory

accuracy seems to depend on the given inputs lotasgifiable into one of only these
seven classes. And yet, the second option is lenthether the inputs are actually
chosen so as to be classifiable into only thosgdahclasses.

The third interpretation has been given in Milleown words. As can be seen, the
number 6 features prominently instead of the u3udihis reflects the result of the

first experiment discussed by Miller, immediatefieawhich all three interpretations

are given. In the context of the entire paper, thisiber should probably be 7. In the
interest of maintaining a degree of coherencegftbes, the number 7 will be used in
the ensuing discussion.

The third option begins by referring to the ‘N afttative stimuli’. Given that, at this

point in the paper, multidimensional stimuli havet yo be addressed, the ‘N’ can
only refer to the number of inputs presented at@rgyiteration of the experiment (as
opposed to its possibly referring to the numberatifibutes characteristic of the
inputs, as in multidimensional experiments). Teigndeed confirmed by the text thus
far as whole. Further on from this, this third npietation refers to the human being’s
‘judgment’. The only thing discussed thus far tltaimes anywhere near being
understood as a ‘judgment’ is the classificatotgrapt of the mind. Finally, we are

referred to ‘N/7’ (‘N/6’ in the citation). The onlthing to which this can conceivably
refer is the number of classes. So we can paraplsafllows: If we know that there
were N inputs, then his classification enablesousarrow down the particular input
to one out of N/7 classes. Try this out with a fawnbers:

* If we know that there was 1 input, then his clasatfon enables us to narrow down
the particular input to one out of 1/7 classes.

* If we know that there were 7 inputs, then his dfacsgion enables us to narrow
down the particular input to one out of 1 class.

* If we know that there were 21 inputs, then his sifecation enables us to narrow
down the particular input to one out of 3 classes.

* If we know that there were 42 inputs, then his sifasation enables us to narrow
down the particular input to one out of 7 classes.

* If we know that there were 70 inputs, then his sifeation enables us to narrow
down the particular input to one out of 10 classes.

It is obvious that, no matter what numbers are u#ieel phrase is ambiguous. In
general terms, what is meant by the assertion tate we know the subject
classification, we can narrow down the particutgout to one out of so many classes?
At most we can infer the following: Option 3 is sa&ythat as we increase the number
of inputs, the number of classes increases. Thagelaer, contradicts the second
option. And by allowing an increase in the numbeinputs, Option 3 contradicts the
first option.

1C



Making Decisions in the Absence of Clear Facts:igtdtical Perspective
lon Georgiou

As a result we are faced with some questions. Blassificatory accuracy depend on
the number of inputs (option 1)? Does classificataccuracy depend on a given
number of classes, probably with all inputs claablé only within these classes
(option 2)? Or does classificatory accuracy evasethe number of inputs changes
(option 3)? The third question would only make ®ens the context of the
multidimensional experiments, but even then the MNfittion yields a linear, not an
asymptotic, relationship. To undertake an experinasmper the second option would
be like purposely holding up a tautology as a nratitéecal or philosophical proof.
Indeed, only the first option comes anywhere nhardpirit and content of Miller's
argument. As a result, we can conclude only théooehg: in unidimensional
situations, and unrestricted by time, the humamdean accurately process only
about seven different sensory inputs — a conclusiated earlier as being far too
delimiting to inform the multidimensional, simuleous and complex decision
making of regular human experience.

Overall then, Miller's thesis is as follows. Firghe human being can accurately
process only about seven unidimensional inputss,Tds noted, is a trivial result in
the face of human experience. Second, as the nuofilsdmultaneous attributes per
input is increased, the human being’s classificatd these inputs becomes less
accurate. This confirms what we know from experegeras the number of attributes
we have to deal with increases, our capacity fazueately dealing with them
decreases.

Following his excursion to multiattribute variablddiller then returns to the issue of
unidimensional inputs, specifically to see how hanb@ings can (and do) increase
the number of unidimensional inputs they can adelyalassify at any one time. He
notes that there are three techniques availabteatitav us to get around the 7+/-2
limit. The first concerns making relative judgmeintstead of absolute judgments. In
this case, for instance, instead of attemptinddssify an input accurately on a scale,
one merely compares it to any one of the othertsypuorder to conclude whether
the input in question is greater, smaller, brigleter etc. Miller does not elaborate on
how exactly this technique expands the range ofntined’s capacity. The second
technique concerns increasing the number of dirbessalong which inputs can
differ. This refers to the multidimensional expeemis already discussed. The third
technique concerns arranging the classificatiok smsthat the subject can make a
sequence of several absolute judgments in a rowlerMinow focuses on this
alternative.

Early on he notes that this is analogical to mnamgmnocesses. Music theory, for
example, teaches us to rememéeery good boy deserves folod the notes that fall
on each of the five lines of the treble staff.Histcase, instead of having to remember
five letters/notes, we remember one phrase, arglrtaduce the amount of input we
have to deal with at any one time. Whether thisma@c is actually useful to music
students is not relevant for the present purpddes we are merely concerned with
the amount of information we have to process atarg/time, and there is clearly a
reduction in the quantity of this information - @duction from five letters/notes to
one simple and easily remembered phrase. The fdleeannemonic is as aaide-
memoire And, indeed, it is with immediate memory that I&lilis now concerned.

11
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Miller notes that, thus far, the case of the spiasbsolute judgment reveals an ability
to distinguish about seven categories. Miller thetes that ‘everybody knows’ that
the finite span of immediate memory is about sevaables. So, he says, there is
nothing more natural than to conclude that botmsae merely different aspects of
a single underlying process. This, for Miller, iSuadamentally mistaken conclusion.
He argues, with experimental data, that the spaabsblute judgment is limited by
the amount of information: unidimensional infornoatireduces us to coping with
about seven items at any one time, whilst multidisienal information affords an
asymptotically increasing rate. Immediate memoiynmged by the number of inputs.
Thus, in the music example, we have reduced thebeurof inputs from five
individual bits to one chunk — one grouping of iterMiller notes that experiments
show that the span of immediate memory depends tipmumber of chunks or
groupings we make of raw data, not on the quanfithis data itself. In other words,
if the span of immediate memory is seven varialess‘everybody knows’), these
variables can be groupings, each of which can aoiatay number of individual bits
of input of the same type. Miller calls the procesgroupingrecoding He shows
that by recoding inputs, in other words by groupimgm, we can increase the amount
of inputs we can deal with at any one time. He doetsexplicitly infer from his
experimental data, however, whether the groupirgnspf immediate memory is
around seven. For that, we are referred to hiseeadmark about what ‘everybody
knows.’

In brief, absolute judgment is limited to seveniwdlual inputs, and immediate
memory is limited to seven groupings. In the ca$ehe latter, each group is
constituted by an unstipulated number of inputthefsame type. We do not know, in
other words, what limit of individual bits in eagnoup can actually be recalled. At
best we can say that Miller’'s thesis indicates Wnraican deal with seven units of data
at any one time, be they seven individual pieceslath (for the case of absolute
judgements) or seven groups of data (for the casermediate memory). Miller is
cautious, and concludes that whether this numbactigally seven or not is still an
open question.

Indeed, caution is required in drawing conclusiabhsut the mind or about decision
making from Miller’s influential paper. The reascare as follows.

» Only the mind’s classificatory abilities are addwd, and these within a highly
delimited range of classification types, resultinga limited view of the mind’s
processing capabilities.

* The thesis mainly concerns classifying unidimensiopphenomena. Those
multidimensional phenomena that are consideredlaeacterized by up to only six
attributes.

* All phenomena considered are simple, sensory phenam a significant
delimitation in that it reduces the sphere of iaflae of the thesis to stimulus-
response mechanisms.

12
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* The thesis is based on controlled laboratory wbrlarder to draw any conclusions
regarding the mind’s capabilities in the flux oétreality of the world, that is, in the
flux of real decision making, experiments richeditail are required

Perhaps a more significant reason to be cautiegsii the mathematics upon which
Miller relied for his thesis. The statistical retat that Miller used, regarding the
amount of information required to make a decisimnpased on the information
theory developed by Shannon and Weaver (1949)li8p€1988) notes that it was,
for Miller, the only systematic framework availalite dealing with information. He
adds that, although it is relevant for absolutegpudnts, it is not so useful in the case
of immediate recall. Besides this, however, Milleakes it clear that the statistical
computations are useful only for judgments betwtem equally likely alternatives.
What about the case of two or more unequally liledlgrnatives? Or, more generally,
what about the case of existential experience whdreman beings are not often
faced with neat 50-50 alternatives? Shannon andv&eto discuss the mathematical
case of multiple, unequally likely alternatives.tBlueir mathematical edifice cannot
account for the all-too-human evidence that we siones choose the least probable
alternative, or even the one that promises thd kmasess. In a word, Shannon and
Weaver cannot account for the motivation behind &uchoices.

Boulding (1956: 153-155), writing in the same yeaar Miller, takes this issue one
step further. On the one hand, he hails ‘the dereént of a mathematical concept of
information’ as being of equal importance to ‘trevelopment of mass and energy in
physics’, for ‘it has opened up the possibility afnew and more quantitative
approach to the whole problem of organization.’ ¢datinues, however, by asking
whether the information concept of Shannon is angtimore than a mere statistic,
no more insightful than, say, a standard deviatiG convenient statistic for use in
certain problems in solving the communication ofsgages over limited channels’.
Boulding questions whether the theory can get beybe pings of a message and
explain its more impalpable dimensions, such asetmantic qualities. Since such
qualities bear significantly upon a unit of infortiom, is it ever possible to abstract
and mathematize what is essential to a message?

It is worth noting that Boulding chose to questitre scope of relevance of the
mathematics of information theory whilst writing apistemological thesis. For him,
information, communication, judgments, memory, angl approach to understanding
the mind, or consciousness, must take into acctenépistemological angle, that is,
the manner in which we learn, know, and understdhére is something simplistic
about the experiments described by Miller, and &bdormation theory as a whole,
that Boulding (1956: 28) wants to warn against, iledmes early on in his thesis:

[The mind is not] simply a sausage machine grinding [responses] from the messages
received. It is much more realistic to suppose thetiveen the incoming and outgoing
messages lies the great intervening variable obj¢stive knowledge]. The outgoing

messages are the result of [subjective knowledg#]the result of the incoming messages.

3 An excellent example of psychological laboratory research with greater perceptible relevance to the real world is
Milgram’s series of experiments in obedience (Milgram, 1974; Blass, 2004).
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The incoming messages only modify the outgoing agss as they succeed in modifying
[subjective knowledgé]

For Boulding, in other words, two issues cruciatiie communication of information
- semantics and subjectivity - are ignored by infation theory and Miller’s thesis.
There will be opportunity to return to these isslagsr. For now, note that, no matter
the above caveats, there is one general conclubetnmay confidently be drawn
from Miller’'s paper. When faced with making a demis we can only reasonable rely
on limited information, not because the informatmrght not be there but because,
even if it is there, we can only deal with a snsailbset of it. In other wordgjven all
the facts or ngtwe are condemned to make decisions in the absdémbear facts.

This conclusion is all the more disturbing when sidaring that the experiments to
which Miller refers all involve simplistic and onlgensory inputs: monosyllabic
words, small numbers, dots, lines and so fortthéfhuman mind has such a limited
capacity when faced with making decisions on suriple variables, what chance is
there of it having a greater capability in the fademultifarious existence? Short of
genetically reprogramming the neuro-biology of hamaeings, the only viable

alternative appears to be the design of decisigpat systems. But any decision
support system is not a substitute for human thigpkit is merely a support. Thus, as
Bennis and O’'Toole (2005a) say, despite decisigpst aids, decision makers still
need to know how best to interpret facts in ordemiake decisions that, as Miller
indicates, will invariably be based on an abserfcelear facts. In what follows, we

will explore decision support systems, as well las manner in which decision

makers can interpret facts effectively. But thecdssion will leap forward to the

multidimensional existential experience of everyddg and thus compound the
problem far beyond what Miller envisaged in 1956.

4 Readers of Boulding’s The Image will know that I have substituted ‘the image” for ‘subjective knowledge’. This stems
from Boulding’s (1956: 5-6) own definition of ‘the image™:

What I have been talking about is knowledge. Knowledge, perhaps, is not a good word for this. Perhaps
one would rather say my Izage of the world. Knowledge has an implication of validity, of truth. What I am
talking about is what I believe to be true: my subjective knowledge. It is this Image that largely governs my
behavior.
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Chapter Two — Be Comprehensive, or Be Damned

The last chapter concluded that, when faced witkimgaa decision, we can only
reasonably rely on limited information. This is ro@cause the required information
might not be there but because, even if it is the/® can only deal with a small
subset of it for neuro-biological reasons. In otwerds,given all the facts or notve
are condemned to make decisions in the absendeaoffacts.

This conclusion was drawn by examining, in quitensodetail, the 1956 paper by
Miller which, almost single-handedly, gave rise ttee field known as cognitive
psychology (Hirst, 1988). During the same periago distinct, but not unrelated,
fields were similarly wrestling with the questiorf effective decision making:
planning theoryand management scienc®lanning theory complained that its own
theoretical preoccupation witioo manyfacts led, at best, to not informing practice
and, at worst, to rendering practice unsuccesMahagement science complained
about the same consequences, but from the poiniesf of its own theoretical
preoccupation wittoo fewfacts.

Neither field was paying much attention to Millefhey were drawing their
conclusions from their respective experiences. slt worth beginning with a
consideration of planning theory, for its idiosyatit preoccupation withoo many
factswill prove to be fundamental to the making of demns in the absence of clear
facts.

Just in case there is any doubt as to the relevahgdganning theory to decision
making, Buchanan and O’Connell (2006) begin théiref history of decision
making’, in theHarvard Business Revigewy noting that Chester Barnard ‘imported
the term “decision making” from the lexicon of pubadministration [i.e. the core
realm of planning theory] into the business worfddnsider as well the definition of
planning provided by two of the most influentiabphing theorists, Friedmann and
Hudson (1974):

A useful way to look at planning is to consideast an activity centrally concerned with
the linkage between knowledge and organized action

Decision making is, equally, ‘centrally concernedth this link: making a decision
involves drawing upon knowledge or information imder to dictate or direct
organized action. Planning and decision making terefore, synonymous and, as
with all synonyms, each serves to enrich the undedsng of the other.

Planning on local, regional, national or globallssas, by any account, a Herculean
task. The history of planning theory is the histofya field in perpetual struggle
against itself and against the world. Plannersliysuark for the government, or for
organizations contracted by the government. Theainmgoal is infrastructure
improvement. It is the very nature of this noblalgihat renders the planning task so
challenging. For infrastructure affects the sogualijtical and cultural dynamics of a
society — to say nothing of the economic dynanttsgen where infrastructure might
be universally appreciated as inadequate and id péeserious improvements, the
feasibility of implementing perceptibly desirabléaps depends upon conflicting
social, political, economic and cultural determioas. Financial interests, traditional
values, struggles for strategic influence and a bbsether pressures make it difficult
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to carry out even the best laid plans. Large csestions of society are involved,
affected, or victimized at any one time. Gains oe tevel yield losses on another.
Pluralism, multiculturalism, democracy, even raigiposit innumerable judgments
across heterogeneous and often contradictory speemdering the measurement of
success or failure intractable, let alone discéeniBlanning, of its very nature, is the
comprehensive taskar excellence the task that needs to taleverythinginto
account.

Indeed, it was this understanding of its nature ahdts needs that led planning
theory to define itself, for the better part of theentieth century, through the idea of
comprehensiveness. The story planners were telieigselves (and the world) about
their practice was that it aimed for comprehensegsn that itwas comprehensive.
Comprehensiveness, by definition, involved the udéipon of the goals, the
identification of all means to reaching them, thvaleation of the best means, and
thus the implementation of the optimum solutionnmoehensiveness, by definition,
allowed for all predictable effects to be incorgedhinto the vision (the plan) prior to
its execution. Comprehensiveness, by definitiorgovered what would otherwise
have remained unforeseen consequences with podsittimental effects on people’s
lives. Indeed, comprehensiveness, by definitiogpiporated the views of all the
people; it was democracy incarnate. Most of almprehensiveness, by definition,
was the only defense to the sword of Damocles thatg over the practice of
planning: there is no room for mistakes, no toleraf gracious apologies when
things do not gas plannedBe comprehensive, or be damned.

There was only one problem with this story. Theraswno evidence that
comprehensiveness actually worked — or, at bestettvas partial evidenteEven
where there was common agreement on goals, théalalaimeans were contested.
No one optimum solution could incorporate all ie#s. At some point, there would
be losers and winners, because the solution indyitavored one position more than
another. One cannot have a solution that is simetiasly efficient and effective;
simultaneously politically amenable, culturally aptable, socially tolerable, and
economically maximal; or simultaneously regionallgationally, and globally
consistent. Cost benefit analysis seems rationalitlignores a wide range of human
interests (Rosenhead and Thunhurst, 1982). Optilmizanodels always provide the
optimum solutiorfor the modelbut an army of extraneous variables are omitteoh f
the modeling process, making for a less-then-optinteal-world implementation.
And, to top it all, there was no evidence that coehpnsiveness was free of mistakes.
Or better, there was no evidence that comprehemssge contributed to the
betterment of human existence. Indeed, from thelpunaterialist perspective, one
could argue that it was the narrow focus of corfocapitalism that elevated human
beings from the gutter of the nineteenth centurythte suburban homes of the
twentieth. Planning theory itself seemed to hawvetrdouted not much more than a
Haussmannian Paris, designed for military purposeg resulting in the
acknowledged world capital of romance. Exemplampprehensiveness, perhaps?

5> Rothblatt (1971) recounts the development of the Appalachian program (later to become President Johnson’s 1964
and 1965 Appalachian Bills, and culminating in the Appalachian Regional Development Act of 1965) in order to show
how the ideal of comprehensive planning can be approximated.
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The perceived failure of the comprehensive planpagdigm led planning theory to
advocate a reduction in comprehensiveness and,mpjication, the making of
decisions in the absence of clear facts - or atleathe presence of fewer facts
(which amounts to the same thing). Without delimgatmore exactly what this
reduction of comprehensiveness actually entailsyelver, the investigation risks
remaining on the level of sheer narrative. The ganeference that documents the
comprehensive planning debate is that of Faludr819There he collects the major
papers that defended some version of comprehepsavming, or at least grappled
with ways of saving it (Webber, 1963; Meyerson, @;9Banfield, 1959; Robinson,
1965; Altshuler, 1965; Friedmann, 1965). He alsdudes the two, and respectively
very different, critiques of comprehensive plannihgt gave rise to the development
of new planning paradigms (Lindblom, 1959; Etzidl867). In this and the ensuing
chapters, a more detailed understanding will unfalghinst which one can not only
measure the value of the developments that follpwed the degree to which
comprehensiveness was actually substituted by s$omgetelse. Friedmann and
Hudson (1974) offer a good starting point, in ti@spect.

Friedmann and Hudson (1974) begin by noting that lasic assumption of the
comprehensive paradigm ‘is that decisipnecedeactior?.” This implies two things:
first, decisionsfor action are to be taken only once all the factsiaresecond, all
future decisions concerning the resolution of dipalar problematic situation are to
be takenin advance leaving no room for feedback loops that mighbini decision
making as the future unfolds, that is, as the oaguseces of action materialize.
Friedmann and Hudson add that, when put into mmctthis paradigm rarely
accounts for the subtleties that arise when attegto implement the decisions
taken.

To say that decision®r action are to be taken only once all the factsimienplies
that it is possible to have the facts to guide freposed action. Thus, the
comprehensive paradigm assumes the possibilityedfegt information. It is not
irrelevant to note that decision theory has dewedomtricate decision support tools
for uncovering the value amperfectinformation (Clemen, 1996), thus implicitly
endorsing the view that the comprehensive paradgmnoo simplistic. Consider,
however, the time in history when the comprehenpiaadigm explicitly emerged:
the first half of the twentieth century. This waslige of history characterized by the
consolidation of bureaucracy, and the rise of madviaal administration, treated in
detail by Fayol (1949). Frederick Taylor's (194%gientific Managementvas
influential especially because it spoke to thistegh Henry Ford’s success as an
entrepreneur depended upon this context (Crain@dP)2 It was a world where
hierarchical, trickle-down, centralized decisionking was possible — either, as in
the case of Taylor, because there was no othelevaternative, or, as in the case of
Ford, because the market offered no viable competito have to think about.
Problems were simpler (efficiency was the only kdyective), decisions were not
subject to time-pressure (the market would wait floe next production run),
optimization was possible (exemplified by the diws of labor induced by the
assembly line). The risk that consequences woultebow come back to haunt the

6 Italics in the original.
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decisions taken was minimal. The basic assumptiah ‘tecisiongprecedeaction’
was, therefore, more than mere assumption: it ddfthe way the world perceptively
worked.

Friedmann and Hudson, however, point to three implg&ation issues that
increasingly challenged this perception. The fissihat they callthe problem of
knowledge This arises from the essential nature of planmpngpblems: no matter
what superficial similarities may be deduced betw#®em, they are contextually
immersed, non-repetitive and, so, different to @mether. For example, railway
infrastructure planning might have similar objeeswacross time and space. Each and
every time and place, however, impose social, teehnand geographical
peculiarities that make of implementation essedgtalbrand new problem. Historical
data are at best partially useful, or at worstlésrant or nonexistent. The degree to
which precedent is absent governs the need to agvikhowledge about the
problematic situation as it is being tackled (whkatial scientists like to ca#iction
research. Consequences, as well as the impact of extainahmstances, can be
mathematized to an extent through probability,thetemployment of such statistical
tools is essentially based on subjective hopes xpeaations. No matter the
approaches to formally employing subjective prolisds (Raiffa, 1968), the curse of
subjectivity remains. Indeed, no attempt at makdegisions in the absence of clear
facts is worth the effort without explicitly confiing and dealing with subjectivity
on its own terms

Thus, even where identifying the objectives mighit lme that difficult, identifying the
means of implementation remains problematic. Onddcargue that the first step
should be to collect some information, make anedyti predictions, and
methodologically evaluate possible effects. Thatoisay, increase the amount of
knowledge content This pursuit of better intelligence, however, farhich
comprehensiveness argues, is misplaced. The fuhfodds in a disjointed series of
events of differing impact and magnitude. It doe# wait for any fact-finding
methodology. Intelligence, comprehensive understaypénd the cumulative growth
of knowledge come only after the event, with higtisi At the moment of impact,
one’s degree of knowledge is minimal, and one =dawith having to make
decisions in the absence of clear facts. In a watidre ‘extreme events’ (Albeverio
et al, 2006) increasingly define the norm rathantkhe exception, one realizes that
there is a rift with the knowledge required of t@mprehensive paradigm. Where
comprehensiveness askbat should be included in a model or a plan, realitysm

in the absence of information, akkw the decision can best be made. There is a
fundamental epistemological switch, from a focuscontent to a focus on process,
when faced with making decisions in the absenageair facts.

Friedmann and Hudson’s second challenge to impl&tien is methodological, and
it strikes at the very heart of comprehensivendssconcerns the paradigm’s
adherence to a formal stipulation of an objectiysat tintegrates all possible
preferences and which can consequently enablele-tth calculation that eventually
provides the solution. Trade-offs are possible anlgases where the variables are
expressed through a dimension common to them ladl. fhlathematical structure of a
linear programming model is exemplary in this respén linear programming, the
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objective is quantitatively stipulated as a seoéselated preferences, set against a
number of constraints, and an algorithm works ié&ywhrough the available solution
space to find the best (optimum) solution to megthe objective. The problem with
the linear program is the same as that confronyeth®& comprehensive paradigm’s
ideal methodology: real-world preferences, as agltonstraints, can be reduced to a
single dimension (for example, quantitative analysi very restricted, and relatively
simple, cases. If comprehensiveness is about mgakrough the restricted and the
simple, its favored methodology stops it dead smrdcks.

The final challenge to implementation posed by dfriann and Hudson concerns
coordination and control, two activities whose efifeeness is inversely proportional
to the numerical and characteristical magnitude dgfcisions and actions.
Comprehensiveness, of its very nature, is decisi@aking en masselt is also
decision making undertaken through a centralizedroband-coordination authority.
This authority need not necessarily be authoritaria might well consult various
spectra of society, including the potentially aféet The concern is less with this
authority’s style, and more with its ability to nage the decision making process,
and its content, when comprehensiveness is attempteedmann and Hudson draw
from the work of Downs (1967) in order to highlighe three ‘laws’ to which such
an authority falls victim: the Law of Imperfect Gonl, the Law of Diminishing
Control, and the Law of Decreasing Organization.eskh laws operate as a
degenerative feedback process that eats awayemtt to implement the ideal of
comprehensiveness. Taking each in turn:

* As the planning boundary extends, the effectivenetscentralized control
diminishes.

o In other words, although it is quite reasonableexpect perfectly
centralized control over a relatively small areantcalized control
becomes proportionally imperfect as the focus temded.

 As a result, centralized control becomes incredgiwgak.
» Weak centralized control results in poorer coortiomaamong the variables.

o In turn, poorer coordination contributes to an ewveore imperfect
centralized control.

Friedmann and Hudson note that these laws resrt fthe fact that each person’s
mental capacity is limited’ when faced with the gutative and qualitative

magnitude inherent in comprehensive planning. HBaisoes Miller, and indeed the
three laws succinctly contextualize Miller’'s thesisa decision making environment.
No matter the psychological links, however, if tbemprehensive ideal, and its
inherent preoccupation wittbo many factscrumbles in the face of real decision
making, one must ask why planning theory pursuednprehensiveness so
aggressively. Furthermore, how did the failure @hprehensiveness manifest itself?

A clue to the first question lies in the very is@fecoordination and control, an issue
which, once again, takes us back to 1956. As we Isaen, 1956 was the year that
Miller published his ‘number seven’ paper. It wésoavhen Boulding (1956) argued
for a wider epistemological appreciation of deaisimaking, one that we briefly
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considered toward the end of the previous chaer eounterpoint to Miller. 1956
also saw the publication dhtroduction to Cyberneticby Ross Ashby. In this
seminal text, Ashby tackles the issue of coordamatand control explicitly. Our
particular interest is with his Law of Requisiteriédy.

In order to grasp the Law of Requisite Variety, sider first an illustration.
Skyscrapers are built to withstand a range of wiedds. Depending on the range
considered, a skyscraper will be built in a paticway. Therefore, the variety of
windspeeds will govern the variety of measures rtake the construction of the
building. One day, a wind blows that is off thelscaf the windspeed range initially
considered. What has happened is that the variétyiodspeed has suddenly
changed. The skyscraper suffers relative damaggative to the amount of wind
variation not considered initially. The varietyrmkasures taken in the construction of
the building failed to account for the actual vgrief windspeeds. The Law of
Requisite Variety states that effective coordimatiand control of a system is
proportional to the degree to which the varietycobrdination and control accounts
for the variety of outcomes of the system, andiervariety of perturbations to which
the system is liable.

Analogically, in planning theory, the wind is theatity being planned for, and the
skyscraper is the plan. When, earlier, we discuisedomplex nature of this reality,
we were actually referring to the nature of itsiety the greater the complexity of
reality, the greater its inherent variety. And whea discussed comprehensiveness,
we were actually referring to the variety plannitigeory deemed necessary to
incorporate into its plans as a means of coordigaséind controlling the variety of
reality: the more comprehensive the plan, the mareety it will include to address
the inherent variety of reality.

As such, the comprehensive planning paradigm caappeeciated as an attempt to
adhere to Ashby’s Law of Requisite Variety. If anishes to coordinate and control
complexity, the mechanisms for such coordinatiod aontrol (in this case, the
comprehensive plan) must reflect this complexity.sinple, or simplistic, plan
cannot hope to deal with the variety of possibletcomes stemming from
implementation, nor with the variety of perturbasoto which such implementation
might be liable. Thus, where planning perceiveelfitas having to be comprehensive,
with Ashby’'s Law of Requisite Variety it had theiesttific pretext for the design of
comprehensive plans.

Irrespective of the weaknesses of the comprehensaradigm, there was good
reason for adhering to it. Cybernetics is the smenf coordination and control.
Faced with the task of having to take everythirtg mccount, cybernetics taught that
the plan must be comprehensive, not so much tectetihe objectives and the means,
but to be able to coordinate and control their enpéntation. If there was good
reason to pursue comprehensiveness, then, we odrgisa our second question: how
did the failure of comprehensiveness actually nemtitself?
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Chapter Three — The Cracks in the Masonry

Success or failure of decisions is a reflectiorthait upon which such decisions are
based. The planning task is not only about creatiptanper se It is about creating a
plan that serves to support the decisions to bentakhe plan, in other words, is the
model, or the decision support tool, upon whichdatisions rest and from which
they emanate. At the limit, the plas the decision. If anyone wants to question a
decision, they only have to examine the plan, tloelehthat supports the decision
taken. In order to explicitly highlight the faillw®f comprehensive decision making,
we must look at the decision support systems, theets, the technical details of the
plans used to support such decision making.

Comprehensive planning matured within a certairtohisal context that deeply
influenced its development. The information thebtyler used was a mathematical
theory. Ashby’s (1956 yberneticavas equally based on a quantitative translation of
coordination and control. Indeed, the 1950s wereme of great strides in the
mathematization of reality. In the late 1940s, ding@rogramming was publicly
presented for the first time by its developer, GedDantzig (Dwyer, 1948), leading
to widespread applications in industry (Cottle t2807). In 1951, the methods of
operations research, that had significantly hethedallies during World War 11, were
declassified by the US Government (Morse and Kilb2003) and quickly
embraced by management, resultingrnanagement scienc&Vinston and Albright,
2007). In 1953, the problem of queues - the plagfueny system constituted by the
arrival of inputs requiring processing - foundmntathematical translation in the work
of Kendall (1953). The mid-1950s saw the mathemahtievelopment of multi-stage
planning in the face of dynamic, time-varying vates (Bellman, 1952, 1953, 1957).
And by the end of the decade, a brand new matheahatnethodology for the
simulation of feedback relationships had been fedn@orrester, 1958).

Developments such as these served to support aeasaking through the most
objective, and the most rigorous, science of thémreathematics. Decision making,
through its embrace of mathematics, was quicklyndpegranted scientific status:
decision sciencgKleindorfer et al, 1993). Finally, the path haéeh laid for
decisions to be made scientifically, far surpasdimg achievements of Frederick
Taylor's (1947)Scientific ManagemenGiven such developments, the relevance, and
application possibilities, of mathematics to demsmaking were not lost to planners.
Comprehensiveness now had at its disposal the vaastble thinking tool of human
history. Mathematics not only has generic appliigbit can be verified objectively,
and thus serve as a common denominator to thevadeesubjective mess of human
interests. All that planners had to do was to ipocate the new mathematical
methodologies into their planning, and consensugrplementation was guaranteed.
A brave new world was indeed beginning to emerge.

In the beginning of the 1970s, Lee (1973) dissethedtechnical decision support
systems that had been developed for the furtherahcsomprehensiveness. His
incisive ‘requiem’ begins with the observation tht#te models designed by
comprehensive planners had proved to be ‘fundarherfi@aved’. He referred to the

models as ‘dinosaurs’ that had ‘collapsed rathan tévolved’, and added that ‘none
of the goals held out for [these models had] bedmesed.” The models had been
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devised as an aid for comprehensive learning ateality. For Lee, however, ‘what
was learnt had almost nothing to do with [realityle knowledge that was increased
was our understanding of model building and itatrehship to policy analysis.” That
an understanding of model building had been acdieweght be deemed valuable
experience, but Lee feared that it was being ighdres aim was to make the lessons
of model building explicit so that future decisiamakers would not repeatedly fall
into the same traps and, consequently, some |lgpatiout reality could be achieved.

Lee’s overarching concern is not simply about cahpnsive models but about
guantitativecomprehensive models. Decision makers have, utatelgbly, always
perceived a particular logic in the mathematicedrsisong that makes its appeal hard
to resist. To begin with, mathematical analysissegentific analysis through and
through. The adoption of mathematical models, floeeg invites the attribution of
scientific status to the decisions based upon thém. degree of such attribution is
proportional to the degree to which mathematicsi¢ladopted as the governing
methodology of model building and, (2) provides thieria for the decisions taken.
Therefore, the greater the methodological adoptami, the greater the provision of
mathematical decision criteria, the more we cannclacientific status for our
decisions, and the less we need rely on ad hogitiug, and otherwise subjective
decisions governed by personal interest. The dimnuof subjective interjections
will enable the provision of the greatest good ttoe greatest number. Couple that
with the incorporation, in the model, of a compmdiee number of variables, and
you get a version of modeling practice that comesecto achieving the democratic
ideal through the pursuit of rigor and exactitublike all siren songs, however, the
consequences of attraction can be disastrous. Mirems begin with the attempt at
comprehensiveness itself. They are compoundedégdbption of the mathematical
point of view. Consider each in turn.

We perceive the world as intricately interrelatadd as a system producing all types
of side-effects. These relations and consequerte@s som the multiple purposes
and undertakings that simultaneously act upon tbedwThe result is a complexity
which we find difficult to deal with, let alone uedstand. There arises the need to
somehow integrate it all, so that we can learn alicand more effectively tackle it.
The idea of a comprehensive model proclaims thenme&doing this. It promises a
structure that accounts for the simultaneity of tipld undertakings, and for the
tracing of cause-effect paths through innumeraldeiables consolidated within
relational statements. Indeed, the more variabiekided, the closer we get to the
perfect mirror of reality.

This hypercomprehensive justification for the irsstun of a large number of variables
in a plan, results in a model whose complexity deusaa deciphering effort equal to
that of trying to get to grips with reality. Theegises a frustrating realization of
having to deal with a level of uncertainty in thedel that appears to be equal to the
real-world uncertainty the model was designed ¢&l&in the first place. Faced with
thousands of variables, can we be certain thatrélaionships modeled between
them correspond to those that exist in the realld?oCan we be sure that the
explicitly modeled relationships between the vdsabare not generating implicit,
imperceptible, time-sensitive, secondary relatigmshor constraints, removed from
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the dynamics of reality? Does the introduction atte additional variable refine the
model and serve to eliminate uncertainty, or db&stroduce less that is known than
is not known’ (Lee, 1973)? To what extent are t&ults a product of quirks in the
model’'s logic? To what extent have we succeedethaneling comprehensively
microscopic variables when the best information haee is based upon aggregate
relationships that include the effects of an unknowmber of extraneous variables?
What is the methodological basis for the shift fromcroscopic understanding to
microscopic modeling? And what evidence is therat thuch microscopic detail
yields the adequate richness required for attaithegomprehensive ideal? Lee notes
that, as the plan sinks under the weight of an sstee number of variables, the
actual level of detail is much too coarse to bean§ use to decision making.
Moreover, whose interests are reflected in thegoerince measures incorporated in
the model, and whose interests are ignored beadiseh measures? Anchy? The
frustration mounts in that there are no straiglstagrs to the above questions. Indeed,
we begin to realize that, in our attempt to makeisiens given all the facts, we
actually end up making decisions in the absenateat facts.

What is more, the inclusion of multiple, simultanegurposes — be it in the service
of reflecting the dynamics of reality as closely psssible, or of promoting a
democratic utilitarianism, or of achieving econosnié scale in the modeling process,
or what have you — cripples the ability to diffetiate between means and ends,
resulting in confusion as to what the objectiveghthiactually be. As any experienced
modeler will testify, to demand that a model coamsaneously serve multiple
purposes results, at best, in the discovery thaetetis no feasible solution and, at
worst, that the variables require artificial margiion to force a solution. In the case
of the former, the entire exercise has been fuailed contemplating attempts at
rectification is tempered by the risk of analysésglysis as the Lernaean Hydra of
inadvertent circular relations raises its headthia case of the latter, the solution
reflects an imposition that defies the comprehenssthos and undermines the
reasons for modeling in the first place. IndeBealpolitik might require that the
model be massaged: “What politician will believefithe model goes against his
intuition or his self-interest? [...] Unless itleehim what he already wants to believe,
it is hard to imagine what a policymaker might ddahwthis model.” (Lee, 1973).
Porter (1995: 81) sums it up rather well: ‘For mses of influencing the general
public, an argument loses force in proportion agtakes in more terms and
comprehends a wider field.’

The problems are compounded when, in pursuancgafand exactitude, we apply
mathematical bricks and mortar to the comprehensierstructure - for example,
through the quantitative translation of relatiosdtements into equations. It is one
thing to do a study and extract some data fromuite another to find data to inject
into a study. A chemist, for example, will extractd collate data from a well-defined
experiment in order to assist the understandingeofain chemicals. By contrast, a
mathematical modeler working on a plan, whose ceimgmsive scope is liable to the
whims of socio-political fluctuations, is akin tofiseman stoking the furnace of a
steam locomotive running at full speed, with theedljob requirement that he must
guarry his own coal.
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The optimism about the relevance of a scientifiprapch transformed the pursuit of
comprehensiveness into the quest for data to fe&tedan increasingly hungry model.
As more data are introduced, more equations have tmtroduced or refined. The
entire process tends toward resembling less tHigyreader investigation, and more
towards one that attempts to ensure the accuradigeofmathematical theory. This
tendency is obvious in at least two fields that poghensive planning called upon to
assist in its own scientization: operations redeanmd economics. We will have an
opportunity to consider operations research (i.eanagement science) later.
Economics, however, is a comparatively easy targbere is a deep gulf, for
example, between Galbraith’s (1998) intuitivelydant economic analyses of human
beings’ day-to-day realities, and the intricatelyantitative analyses published in
economic journals. The latter might contribute a thmmatically correct
interpretation, but it is far removed either fromyapossibility of application or,
worse, from the possibility of ensuring that demmsmakers understand it in the first
place. Lee (1973) makes us wonder whether thisesalse ‘the effort required
probably would at least have equaled that of canstrg the model itself’.

A comprehensive plan that aspires to be sciertfiough the wholesale pursuit of
guantitative modeling risks becoming a mathematioatefield liable to explode
under the feet of its modelers. For the desireengi@ation of planning stems from an
unwarranted assumption that the mathematizatiaefreal world is possible on a
level of exactitude and rigor that, in actual famt]y pure mathematics itself enjoys.
Pure mathematics is able to minimize and contrel degrees of interpretative
freedom that can be brought to bear upon its mahieat results. It pursues results
purified of any conscious judgments and focusedisooverable results that are free
of any creative intervention (Courant and Robbih896). Once mathematics is
applied to the real world, however, such degredseedom are necessarily loosened.
The very attempt of applied mathematics is butapplication of symbols and rules
for the understanding of some aspect of the redidwAs such, it is but a perspective
and, where there is perspective, the barricadesstited — as opposed to discoverable
- results are forever removed. Any one variablegd @s performance, can be
interpreted along a spectrum of available dimerssieqgual to the variety of human
interpretations placed upon such a variable. Evi@lei@riteria arise fronthe field in
which mathematics is applied, not from pure mathematsgedf. More ominously,
history shows (Porter, 1995) that the use of ma#tes in planning serves a
politically expedient purpose: trust in numbers ggas in proportion to the distrust in
decision makers, and the objectivity attributedhe numbers is used to control or
defend against meddlesome outsiders, constituentsubordinates. We might add
that an emphasis on quantification might actuailyolve ‘less the desire to make a
decision “according to the book” than a new kindegponse to the instinct of self-
preservation’ (Jones, 1964). Whichever way you labkt, applied mathematics is
more social science than exact science.

And this renders problematical our habit of seewpglied mathematical models as
providing solutions. We do not pay much attentiothese models for what they are:
effective means for generating insights into rgalA mathematical model cannot
hope to offer realistic solutionzer se It only offers algorithmic solutions to a set of
artificial variables that know no existence outside the limited mathematical
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relations in which they are imprisoned. The usefainof building such models is in
the questions they generate about reality, but wstmot hope to answer such
guestions through the mathematical translatiomaf teality. As Jones (1964) puts it:

[There is nothing] wrong with making models or iaving a reasonably consistent
methodology for making decisions. Both are useful much the same way that
conventional signs and coordinates are useful orap. They help the user to discover
where he is, in relationship to where he wants ¢onlext. They may even suggest
alternatives for getting there, but like the madks a map, they are not an automatic
means for dealing with actual conditions on theugth

Consider also that the mathematical modeling of memensive plans requires, due
the sheer number of variables involved, the orgdiumal and calculative power of
computers. The adoption of computing power in aapihathematics distinguishes it
even further from mathematicger se Pure mathematics might make use of
computers. Its results, however, do not dependhemtbut on logic. Computer
algorithms are no doubt logical, but they have baeveloped to produce results for
well-defined and limited situations, situations famoved from the ambitions of
comprehensive plans. The linear accumulation amdicgtion of numerous distinct
algorithms cannot service the complex interrelaiaequirements of an integrated
plan. A case in point is inventory managementherrhanagement of stocks. Given a
long list of assumptions regarding the surroundingironment, inventory dynamics
can be mathematically modeled with great accur&ogdrty et al, 1991). As each
assumption is relaxed in order to reflect the dyicanof the surrounding reality,
however, the mathematical model loses it ability dffectively assist in the
management of inventory dynamics. The global denfandil, for example, coupled
with the speculation that continuously surroundsag well as the volatility of its
distribution networks, wreaks havoc in attemptsiEnage stocks with any degree of
mathematical accuracy. Any global supply chain doe will tell you that the
internationalization of division of labor, the geaghical spread of suppliers,
assembly plants, and market, as well as the geamabliorces that impact worldwide
distribution render redundant the neat, mathemasigpply chain models taught in
logistics courses. As Lee (1973) notes:

There is a popular illusion that confronting a caitgp with one’s ideas enforces rigor
and discipline, thereby encouraging the researchegject or clarify fuzzy ideas. In the
very narrow sense that the human must behave gxBlotl a machine in order to
communicate with it, this is true. But in a morefus sense, the effect is the opposite; it
is all too easy to become immersed in the trivigtiads of working with a problem on
the computer, rather than think it through ratibnarhe effort of making the computer
understand is then mistaken for intellectual astignd problem solving.

Comprehensive planning cannot use computers asbstitsitie for reasoning, for
planning is not simply calculation. It is difficuto imagine how a wild adventure
through the rapids of multiplicity, simultaneityanability, and complexity can
possibly be achieved with only a mathematical caridees the adoption of full-
blown mathematical rigor and exactitude facilitdte flexibility required to navigate
between the rocks, or does it inadvertently setollison course? The price of
mathematicalrigor and exactitude is the inability to navigdkexibly through the
rapids of real-world decision making. This is notiminish the value of maintaining
a discipline of rigor and exactitude. It is to sagnhat such a discipline should be
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made possible without having to resort singuladyntathematics. Indeed, it is to
signal that what is required is a discipline tlsanot necessarily mathematically based
but analogically ruthless.

We are not yet at the point where we can introdesactly what such a discipline
entails. We can, however, provide a neat exampkuotessful planning undertaken
without resort to the above complications, albeit the face of necessary
comprehensiveness. At about the same time thatasewriting, Delhi was faced
with a crisis in its urban bus transport systenmk&r, 1982). Not only was the system
miserably failing to serve its customers, but pcopgns estimated population growth
and infrastructure requirements that far exceededgovernment’s capabilities to
provide. It was said that just to maintain thegtite level of service, Delhi’s bus fleet
would need to be doubled. Faced with this situattmmprehensiveness dictated that
the planners pursue the renovation or developmemfr@structure, most probably
through an elaborate study of passengers’ orignts destinations, followed by a
gravity-type model that would reconfigure the reutéhey would need to enhance
their model with demographic, economic, social, emen political projections. Such
an approach would probably have been, in the niaohnically feasible, and perhaps
it was even desirable. Like all such comprehenapmeroaches, however, it had two
things working against it: costs and time, the sges of policy makers whose
livelihoods depend on votes. Far from attemptingstioke the fire of an intricate
mathematical model, the situation was simply peexkifrom a totally new
viewpoint. Whereas the system was presently degimariented, the analysis
provided an easily implementable solution from eedtion-oriented point of view.
Within six months, ‘in terms of every measuremehngfficiency, the overall system
had improved substantially’ (Tinker, 1982).

The approach to the Delhi bus system had all tHenheks of what Lee (1973)
considers the keys to effective planning. Firsg, tiodel was transparent since it was
based on the articulation of a different point oéw, not on the mystique of
computerized mathematical relationships. As suctvas readily understandable by
laypeople: the policy makers and their constituehtsay, of course, have been as
likely to be wrong as any other model, but its §@arent nature allowed for errors to
be recognized quickly and hence render furtherstigation easier.

Second, the model was designed by maintaining dhlyelalance between theory,
objectivity, and intuition. Too much theory remowues from empirical reality. Too
much rigor sends us on a wild-goose chase for ntsnfeo much intuition places us
at the mercy of caprice. Transport theory distisbad between destination-oriented
and direction-oriented approaches. Objectivity wasomoted through the
maintenance of current efficiency measurements., Avith an eye on theory and
methodology, intuition was used when choosing taceatrate less on rebuilding the
current infrastructure and more on reconfiguring it

Third, the approach was based upon solving thelgmokand not applying some
favored methodology. In other words, the real-wopldrpose of offering better
service, including the constraints surrounding@ofnaking, governed the manner in
which the solution could be analyzed and implenni¢o doubt, the Delhi bus
problem was but one in a system of interrelatedlpros requiring adequate long-
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range planning. Instead of constructing grand ptansig models, however, this one
problem was evaluated against perceptible long-consequences, allowing a
comprehensive look-out to facilitate implementatiovithout having to solve
everything at once.

Fourth, the model was simple in that no large data were required, no new criteria
needed to be developed, no complex set of reldtipashad to be designed, and no
great communicative effort was required.

In Delhi, the comprehensive requirements of denmgya economics, and even

infrastructure were not modeled explicitly, but e/eppreciated intuitively. They

served to contextualize the reasoning instead wémoits logic. They were borne in

mind instead of specifically modeled. And this tatle toward comprehensiveness
facilitated implementation. There was no attemptatke a wide swathe of decisions
in advance, no attempt at a wholesale mathemataaslation of the variables, no

attempt to trade one variable off against anotaed no attempt to appear gung-ho
scientific. Against the comprehensive ideal, thdhDease offers an exemplar of

efficient and effective planning through humble gilizity.

We must not, however, merely sit back and wondethat foolish pretence of

comprehensiveness. One the one hand, it is trug lyathe end of the 1950s,
planning theory was well aware that its preoccypatvith too many facts led, at
best, to not informing practice and, at worst, émdering practice unsuccessful.
Success would entail that decisions could be made all the facts were in. Practice
showed that, despite efforts at comprehensiveesssions were invariably made in
the absence of clear facts. Comprehensiveness pmecdated for what it was: a

desirable normative theory with infeasible empirsbl@amands. Even Meyerson (1956)
and Banfield (1959) conceded this - and they aeglitgd with the classic success
story of comprehensive planning (Meyerson and B#ahfil955).

On the other hand, McCleery (1964) makes us wownthether the perceived failure
of comprehensiveness is not somewhat misrepreserited advocated that
comprehensiveness does not demand that decisiorersnakistinguish all the
objectives, uncover all the means of attaining themd investigate optimum
solutions. Instead, McCleery holds up comprehemngise as a ‘traditional’ theory,
even as the basis of ‘responsible bureaucracy’ nmgdhat it is a theory of decision
making thatabides with political decisionslt is not a theory that, through its
comprehensive aspirations, allows planners to egphlew avenues. It is, in fact,
more conservative than its name indicates, fa first and foremost restricted by the
dictates of politics. In attempting to explicate ttheory of comprehensiveness, the
literature has stressed its decision making metloggowithout emphasizing its
political context. In doing so, the theory not oplgrceptibly requires too many facts,
but incorrectly presents itself as a model for dematc decision making. This
presentation, for McCleery, is not quite correct:

It is a theory originally designed to apply to siions of limited discretion where the

relevant values were ranked and ordered by theiqailisystem just as prices were

ordered by the market. [It did not] license the asgible task of exploring every
conceivable value and operational possibility ire trealm of the administrator's
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imagination. Instead, it was a mandate to condlikeirank order of values as politically
defined and the range of operational alternativedlable within those narrow limits.

If comprehensiveness, therefore, ultimately resultde making of decisions in the
absence of clear facts, it is not merely due to@ergeptible inherent glitches within

the approach itself. It is primarily because corhpresiveness works with limited

facts in the first place: those dictated by pdditiauthority higher up in the decision
making ladder. That authority sets the parametérsomprehensiveness and the
criteria of evaluation. The role of the plannesimsply to work within these bounds,

bounds that have already defined the workable sobpemprehensiveness.

This insight tempers, and even contextualizes, therceived failures of
comprehensiveness. It does not, however, offersatytion. If comprehensiveness
abides with the dictates of political rankings,thew are such rankings undertaken
in the first place? Neither comprehensiveness gernsr its politically charged
manipulation, allow us to understand how to makesiens in the absence of clear
facts. They merely reinforce that we are doomerthédke such decisions. Of course,
the political twist of McCleery’s description inttaces the variable of power, and
raises questions regarding its impact on plannimd) @ecision making. But let's be
clear: no theory of power has yet emerged thatce¥ey allows human beings to
deal with it, let alone control it. Even Forestd1989: 162) thesis oRlanning in the
Face of Powers, understandably, only able to conclude that:

In the face of power, justice and equality are lspm®lidarity is a source of strength,
and, however daunting the odds, there is freedatierstruggle.

Centuries of critical social science serve to smogrely that power is as ubiquitous
as the making of decisions in the absence of dhEs. Theories of emancipation
from power forces make interesting reading, butlyaoffer practical revelations.
Unfortunately, for every decision making approacbpoesed in the literature, its
inability to deal with power is the critic’s firgtort of call, usually followed by
throwing the baby out with the bathwater. In dosay critics usually fail to fill the
bath with a workable means of dealing with powegciBion makers can be excused
for feeling betrayed by the very thinkers upon whitv@y depend for guidance. Not
only are they told to dismiss a decision makingrapph; they are left torn apart on
the rack of power. Helpless and defenseless,rnbigvonder that real-world decision
makers are skeptical about the relevance of dectkieorists.

McCleery’s comment, however, is noteworthy for am@ason. It exemplifies the
insight that began to take hold by the late 19%0mning, and especially economic
planning, cannot be divorced from politics. ‘Paigti economy’ was about to bloom.
If by the late 1950s planning theory needed a nedetstanding that could help it
cope with making decisions in the absence of dhas, such an understanding could
not afford to ignore the socio-political dimensiah decision making. In 1959,
Charles Lindblom offered such an understanding.
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Chapter Four — The Muddling David versus the Fagli@oliath

Lindblom’s response to the weaknesses of comprararess has been criticized ‘for
being unprincipled, apolitical, or, in a phraser &mimonishing us to “make do™
(Forester, 1989: 32). It has been characterizeédragleological reinforcement of the
pro-inertia and anti-innovation forces prevalenalihhuman organizations’, and as an
approach that ‘justifies a policy of “no-effortfithat it ‘is inadequate, having limited
validity, and constituting a barrier to the impraovent of policy-making’ (Dror,
1964). The approach has been labeledrakevantto situations arising through ‘new
conditions, lack of precedents, and new knowleddenes, 1964). More specifically,
it has been judged aslevant in restricted situationwhere: (1) present polices, and
their results, are deemed satisfactory, so thagimar changes to these policies are
perceived as providing sufficiently acceptable saieimprovement; (2) the nature of
problems changes little in time; and, (3) the mdanslealing with problems changes
little in time (Dror, 1964). It has also been sesna bastion of conservatism as well
as a philosophy of laissez-faire (Heydebrand, 198 unsympathetically, it has
been colorfully characterized as a description@# h'we do stagger through history
like a drunk putting one disjointed incremental tfafter another’ (Boulding, 1964).
More polemically, however, Faludi (1973: 116-128r@duces Lindblom by writing
that ‘flaws’, ‘ambiguities’ and ‘the habit of mixgnh normative with factual
statements’ are ‘characteristics of his thinking# charges Lindblom with ‘extreme
scepticism’ and a ‘defeatist attitude’. He admoasshLindblom’s ‘tendency to
represent dominant trends as unqualified factsliamthtions on problem-solving as
absolute barriers’, and adds that Lindblom ‘misespnts theory’ and only offers a
‘cavalier’, ‘cursory treatment’ of comprehensivesekle concludes that Lindblom’s
own alternative ‘absurdly magnifies theory'.

So why bother even considering Lindblom? Well, ¢hare at least four reasons. To
begin with, he was the first to describe some dyosraf making decisions in the
absence of clear facts. His was an empirical olasierv of real-world decision
making, not a normative prescriptive theory aspirito some scientific status.
Second, Lindblom is the Adam Smith of decision tigedVhere the latter proposed
an invisible hand that controlled and coordinatéiderwise independent interests,
Lindblom saw that an equally intangible processmiftual adjustment governs the
decisions taken by otherwise partisan agendashSyethewed centralized economic
controls as a hindrance to growth. Lindblom sintylatismisses comprehensiveness
as a fiction, viewing it as an ideology that endamsgeffective decision making within
a democratic context. A third reason is that, v&gn after Lindblom put forth his
observations, studies began to appear that cordirthem (Pfiffner, 1960). Most
importantly, however, Faludi (1973: 116), for ait Ipolemics, concedes that ‘there
has never been a cogent refutation of Lindblomésith from a planner’. For these
reasons alone, Lindblom cannot be dismissed ob&iod.

In 1959, Lindblom published a paper entitled TheeSee of Muddling Throughk a
humorous paradox in terms, underpinned by a ceraimility in the face of
mainstream pretence to scientific decision thedtyis paper is perhaps the most
influential in the entire planning theory literagurTwenty years after its original
publication, Lindblom (1979) noted that the papad happeared ‘in roughly 40
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anthologies’. Forty-four years after its publicati@ collection of papers representing
‘the central issues in planning theory’ (Campbeil a@ainstein, 2003: 14) felt it
necessary to include it. The paper is, without doalzlassic.

And yet, the paper said nothing new. Its descniptibthe decision making process as
one of marginal adjustments or, as Lindblom putnitrementalismhad first been
discussed in quite some depthHalitics, Economics and Welfara,book Lindblom
co-authored with Dahl in 1953, that is, six year®mpto his classic paper (Dahl and
Lindblom, 1953). Although the book received favdealbeviews, incrementalism
itself did not attract much attention at the tin8ncial Forces(Anderson, 1953)
praised the book for its realism, but did not mamtincrementalismThe American
Journal of Sociology(McKee, 1954) praised the authors for eschewirge ‘t
ideological choices of right and left but, agaithere was no reference to
incrementalism. Indeed, all reviews focused on &l¢hors’ discussion of price
systems, hierarchy, polyarchy and bargaining —aeshke seen in the reviews from
The Review of Economics and Statis{igstton, 1954) andhe American Political
Science Revie{Gross, 1954), both of which, again, did not reéemcrementalism.
American Quarterly(Taylor, 1954) fleetingly noted the authors’ prefece for
‘gradual change and marginal adjustments’ with ineatl mention of incrementalism.
Neither The Journal of Political Econom{QOliver, 1954) noHarvard Law Review
(Handlin, 1954) mentioned it by name, though thenfer described it as ‘eclectic
liberalism’, whilst the latter alluded to it as gradual accommodation’ process.
International Affairs(Streeten, 1954) noted that ‘the main interesthef book lies
[...] in the suggestion of a new approach than itegather successful application’
but did not attempt to explain it or nameTte Accounting ReviegAlbery, 1954)
did not mention incrementalism but did note thehatg’ *“‘small group” association
and the “planning of personalities” [as] suggesigéctions of future reform'The
American Economic Revie{Bye, 1954) did mention incrementalism in passing,
provided no substantial comment on it. Oguthern Economic Journgbmith,
1954) provided a one-sentence definition of incretalesm, but otherwise no
substantial discussion.

This general apathy to incrementalism during thB0&9cannot be put down to its
presentation in Dahl and Lindblom’s book. The decags simply too immersed in
mathematical comprehensiveness to pay much attertistead of pushing the point,
Lindblom bided his time until a prime proponenttlois comprehensiveness appeared
against whom he could fence with his incrementdal féis choice of opponent was
none other than Jan Tinbergen who in 1969, alornly Ragnar Frisch, was the first
recipient of The Sveriges Riksbank Prize in Ecor8tiences in Memory of Alfred
Nobel. This is the same ‘Nobel Prize in Economtbsit John Nash shared in 1994.
The symbolism is inescapable: the ‘muddling’ Dawiersus the ‘giant’ Goliath,
indicative not only of the two thinkers’ respectiveethodologies, but of their
perceived reputations at the time. In choosing digbn, Lindblom attacked the
enemy at its core, for Tinbergen was a well-esshklil and respected figure in the
comprehensive school of thought. Instead of ingitipitched battle, however,
Lindblom chose a more cautious tactic: a skirmistaiconfined space that left the
giant little room for maneuver and allowed the sngpof incrementalism free rein. In
academic circles, such an engagement is knowrbaslareview.
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In December 1958, then, a few months prior to thilipation of his classic paper,
Lindblom reviewed Tinbergen’'s (195@&conomic Policy: Principles and Design
Friedmann and Hudson (1974) describe the modelpgoach of this work as
‘ingenious’, and note that ‘it won the Nobel Prifg its author’. However, any
seeming enthusiasm is quickly tempered when thegrikee Tinbergen as:
elitist, and his model quite unabashedly assuniep-alown process of decisionmaking,
including the setting of major sectoral targetse Tormal logic of his model was
subjected to a detailed critique by a group of-likimded economists in 1964, probably
the year of its greatest popularity (Millikan, 196While this review was going on,
however, a large number of empirical studies of gtetice of economic development
planning (with an emphasis on the long run) rexccgi®ss deficiencies in the method.
The comprehensive modeling of future history (allbestricted to economic variables)
appeared to be no more successful in generatingrrdajelopment action in the arena
of national planning than it had been in Americdty glanning practice where
comprehensiveness (or the synoptic view of decisitaking) continued to be an
essential article of every planner’s faith. (Friedm and Hudson, 1974)

Of course, at the time of Lindblom’s (1958) reviesenclusions and judgments such
as these were ten years away — which makes theweaspecially prophetical. Alas,

as with all book reviews, Lindblom’s is rarely dteHowever, the dialectical manner
in which Lindblom argued against Tinbergen’s mammgs offers a clear presentation
of comprehensiveness and the incremental rebuttal.

Tinbergen’s book offers the following norms of camipensive decision making:

1. The decision maker should pursue an agreed setrsistent objectives (or
ends);

2. Aims of the decision should be clearly formulatedadvance of choosing
among alternative means;

3. The decision should be made by a single unit (rengdehe termsdecision
makeranddecision making ungynonymous);

4. The decision should be based on a comprehensiv&davation of variables;
and,

5. Coordination should be the explicit function of thecision making unit.

The first three norms indicate that, first and foost, a decision maker must act
according to a certain set of objectives. The aine decision will reflect the wish
to attain, maintain, or otherwise reinforce thebgectives. Therefore, the means for
implementing the decision will be in accordancehwihe objectives, as will the
resulting real-world material transformation thakds place due to the decision. So
far, the decision maker, the decision, and the mez#Hnachieving the decision’s
desired results, are all subordinate to the satbpéctives — a position echoed by
McCleery (1964) eight years later, as we saw indsechapter. Objectives guide and
command everything. Objectives rule.

Indeed, the 1950s were very much the decade otibgs. In 1954, Peter Drucker
(1954) proposed one of his most famous decisioninga&pproaches, ‘management
by objectives’ (MBO) — an approach that was atdbee of the ‘empowerment’ fad

thirty years later (Wilkinson, 1998). Against suitans as Tinbergen and Drucker,
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Lindblom observed that discussions regarding decisnaking either assumed the
determination of objectives as given or, at theyveast, focused on the means of
achieving objectives and less on how the objectivese to be decided upon in the
first place. Preempting McCleery’'s (1964) insight t¢he political dictates on
objectives, Lindblom (1958) noted that the choi¢eobjectives ‘is often made by
pitting power against power rather than by reasoaedlysis’. It is, therefore, a
process that cannot be squared with the scientifcision making aspiration.
Lindblom concluded that, for all its intricate mdgléhat claim to evaluate alternative
means objectively and comprehensively, a viablerthef the decision making
process remains ‘only half-constructed if endssamly taken as given’.

The means of determining objectives was, thereforgblom’s first critical point.
He differentiated between abstract objectives &ed practical realization, and was
fond of pitting inflation against employment taustrate this difference. For example,
on the abstract level, low inflation and low uneaywhent are equally desirable. On
the practical level, they are unequally feasibleonsistent, and hence conflicting
objectives. Lowering one raises the other. Neitban they both be pursued
consistently, nor can one be pursued in exclusioth® other, without risking the
paralysis of an entire economy. Instead, at anytome, more marginal emphasis is
put on one to the detriment of the other. Where iloffation and low unemployment
are a mix of objectives that, together, constituteat the overall policy is, the
concrete decisions of what will be done will depemdhow we chip away at this mix
in the interest of rendering implementation pradhcpossible.

Lindblom’s thesis can benefit from a decision mgkaxample which we will borrow
from Conklin (2006: 16-18). The marketing departingfna car manufacturer decides
that the company should offer a car design thathersiges side-impact safety (say
they want to eat into Volvo’s market share). Thejgxt is approved, given a
deadline, a budget, and a senior executive isrpeharge. The means of achieving
the objective are simple enough: add structurapsupo the doors to make the car
safer from side impact. The designers say that poseproblems. But when the
accountants and the financial planners are toldtates, they note that the additional
structure will double the cost of a door. The pubtlations people add that the
proposed structure will make the doors heavier bhadder to open and close,
especially on inclined planes, making for unhamayl possibly injured, customers.
The engine designers, furthermore, calculate ti@aptoposed structural support will
impact unfavorably upon fuel mileage ratios, aruéssvhich extends to end-users’
views on ecology. The engineers also say that adgrgs will be required in the
suspension and braking systems. Someone asks whéthegs might not be a better
alternative. The corporate lawyers remind everybofdthe legislation requirements
for door strength, and question whether it doesmake better corporate sense to
abide by these requirements rather than try toezktieem. The sales director warns
that such ‘drastic’ design changes lead only to tesults in the market: flop or
revolutionary breakthrough. In other words, theksisare higher than one might
appreciate. And everybody seems to have an opiarostructural reinforcement,
materials, cushioning, window design, hinge plaggmand even the door latches.
Suddenly, a seemingly simple objective has gohirking about our entire product
range, and about how each of our departments ga@ wih the suggested design.
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Questions abound. At what price can we sell thig? ddow does side-impact
survivability compare to a buyer’s other purchasinigeria? What are the trade-offs
between safety, performance, appearance, andaasthow can they be calculated
on a common dimension? When is sséé® And as the complexity of what seemed
a straightforward decision begins to emerge, timos@xecutive put in charge of the
project feels increasingly unable to control or rdimate it due to insufficient
personal knowledge to cope with the issues, andffinent power to ward off, or
even fight against, the different departmental yeints, interests and — who knows?
— otherwise hidden agendas. The so-called ‘sergaecutive is outnumbered,
outwitted, outflanked (out of sight?).

Perhaps we exaggerate a little about the seniauéxe, but this is far from being a
trivial description. In fact, it points to the cohap decisions faced by car
manufacturers (not to mention their suppliers) gsday — in other words, a
significant portion of the world’s industry. Deasis about strengthening car doors
might seem simple when first put to the table oewthailed as a success in the
market. But look at what happens in between. A mualé of actors gathers round the
objective, and knowledge, views, and expertise exehanged. The actors are not
necessarily against the project, but each one dragthing to lose and/or something
to gain from the proposal as it stands. A negatiatensues between the various
actors. A series of decisions emerges: one dec&ftar another, some decisions
being based on previous decisions, some decisiaiended to slightly alter the
course of research and development, car desigrketnay strategy and so forth. The
one-off decision to offer a side-impact safety lsas, in other words, changed into a
series of incremental, negotiated decisions betweewn different actors, with very
different knowledge bases and experiences. Eadadn eleips away at the margins of
the proposal, much like a sculptor chipping awayaastone. The final design of the
door — assuming the project reaches production - hardly reflect the design
originally envisaged by the marketing departmemtdad, the design will reflect the
accommodation reached by all parties involved. timeeowords, far from matching
the marketing department’s original singular visitre final design actually reflects
the marginal adjustments made to that vision assaltr of a necessarily pluralistic
decision making process. What is more, the ranktagsvhich McCleery (1964)
referred earlier do not come from the top — from $enior executive. They come in
from all sides. Maybe that is how McCleery’s rargsrare decided upon in the first
place, prior to be handed down to his ‘administtatmdeed, his ‘administrator’ is
probably nothing more than the car manufacturendglpction floor, and his top level
‘political system’ is everybody else in the company

This decision process is easily recognizable. W& déh it everyday, at work with
our colleagues and at home with our families. Radel we witness bull-in-a-china-
shop decisions. Human beings, and their artifaats,immersed in a social world.
Decision making cannot ignore socio-political dymesmwithout risking major
blowback - to borrow an apt term from Chalmers $oim(2000). Employing only
one decision making criterion is unjustifiable amtealistic. Efficiency alone does
not make the world go round, and neither does dhgreff . Indeed, is not the
pluralistic process described above, bringing initadoes all relevant knowledge
sources, more faithful to the ideal of comprehesisass? When compared to the neat
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methodology of comprehensiveness, it undoubtedpears somewhat chaotic. But
centralized comprehensiveness itself is but onellsstep away from chaos. Just
think of what would happen if the senior executsimply went ahead with the

project: costs would increase, sub-standard catddame produced, customers would
be lost, market share would decline, law-suits wobkgin, legislators would

subpoena — and all of this because of an othemobée objective to offer safer cars
to the public!

The nobility of this objective lies in its abstraess. Everybody can identify with the
value of side-impact safety cars. As soon as weegn this value, however, an
avalanche of equally important values hits usMdieae of financial planning, balance
sheets and profit and loss statements; the valuensfiring customers are not
inadvertently injured (remember the heavy doorsplypursuit of the initial value of
side-impact safety; the value of favorable fueleage ratios, as well as the value of
an ecologically-friendly image; the value of susgien and brake systems that
actually serve their purpose; the value of ensuggginst litigation; the value of
minimizing possible market acceptance risks; thduevaof one structural
reinforcement option over another, of one type @itarial over another, of certain
cushioning over another, of one window design @rether, of one hinge placement
over another, of one door latch over another... thleesof one view on safety over
another!

All these values reflect a string of objectivesttéi in conflict with one another. We
want a side-impact safety car with doors whose:

1. cost will not price us out of the market (finanadjectives);

2. structural reinforcement will not adversely efféloé suspension system, the
brake system, the fuel performance, and our ddsirenaintain an eco-
friendly image (automobile performance objectivgggen objectives);

3. weight will not adversely affect customers’ usadette vehicle nor their
perception of our company (public relations objeesi;

4. design will minimize the risk of litigation and miaxize the probability of
success at the market (legal objectives, markefctibgs); and,

5. peripheral parts will be put together in a way tbasures aesthetic appeal,
ergonomic ease, comfort, and security (end-userctibes).

And let’s not forget to agree on what we understayslafe

Now, what is obvious here is that none of theseeabjes will be met equally.
Different perspectives, different knowledge baskSerent interests are all tugging
on a rope that has multiple ends. Where the ropevidl signal marginal losses and
marginal gains for each objective. We will achiewvecertain aesthetic appeal, a
certain degree of security, a certain ergonomicigdeswe will achieve brake,
suspension and fuel performances that operate nwitbrtain limits, and we will
accept a certain risk of litigation. But, to be a@te, none of these marginal gains or
losses isagreedupon. They reflect our tolerance. They reside withe levels we
can live with: within our limits of accommodationhere is a great deal of difference
between a set of objectives (or values, or evaar@) that is agreed upon and one to
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which we accommodate ourselves. Agreement implfidiscards wider societal,
organizational, and all too human interests andhatlimit, paints the picture of
automatons towing the line. In the human world cazmodation is where it's at, as
is obvious within the most fundamental decision mgkinit of society: the family.

In truth, and notwithstanding linguistic habits, de not reach agreements: we reach
accommodations. The first norm of comprehensiverasamely, what is pursued is
an agreed set of consistent objectives - servesfagade, behind which very tough
choices are being made as to which objectivesaabe tpursuednorethan others. It

is neither a question of agreement nor one of niex@usion. Marginal adjustments
are made on all objectives. Contrary to comprelvensiss, the issue is not whether
everyone agrees to the objectives, but whetherdpllesentation of views is allowed
that can guide their marginal adjustment. There mce practical objectives
independent of such adjustments: both inform eableroAs such, decisions are
based on a mix of objectives and adjustments andny one point, there will be
marginal gains and marginal losses as the ovepltiypis pursued.

So, contrary to comprehensiveness, we do not mikes @nd subsequently sit back
and watch them unfold. Decision making is an evoh#ry process undertaken

through iterative cycles, wherein decisions anébastare taken based on a particular
mix of objectives and adjustments, resulting in r@wportunities and problems that

require further decision making iterations. In thi®cess, neither objectives nor the
means to achieving them can be differentiated si$yesss comprehensiveness claims:
at any one time, objectives for one decision malgngup are merely means for

another. There is a ‘constant interplay betweersenti means’ (Lindblom, 1958)

resulting in varying levels of conflict between theas different interests pursue

otherwise agreeable abstract objectives.

Such interplay also alludes to the impossibilityaothering to the second norm of
comprehensiveness: clearly formulating a decisioradvance of choosing among
alternative means. The decision to design a sigeamnsafety car appears to be a
clearly formulated decision that invites a subsetjuevestigation among alternative
means. Actually, it is but a clearly worded idealvthich the company can aspire.
The actual decision was transformed into a compfdrterlocking decisions which,
even if clearly formulated, could not be takéen advanceof choosing among
alternative means but conjunctionwith such choices.

We also saw how, in the beginning, the marketingadenent appeared to be the
single decision making unit — in accordance withe thhird norm of
comprehensiveness. It was, however, quickly redtedxking just another interested
participant in the decision making process. It ssadly pursued its objective within
a group of interests, all of which could sympathméh its aspiration, but none of
which could afford to see this aspiration througicritically without risking their
own individual interests or, even more importanthypse of the organization upon
which they depended.

The seemingly downward spiral into which we areséas by the necessity of
negotiation with, and critical feedback from, imsted parties is, in essence, a
dynamic of knowledge exchange. No one party isypiovcomprehensive knowledge.
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It needs to consider its own knowledge in conjuwrctvith that of other parties. The
coming together of different specialized fields \pdes the only dynamic that can
hope to achieve anywhere near a comprehensive stadding of the situation at
hand. The fourth norm of comprehensiveness — teatlécision should be based on a
comprehensive consideration of variables — is gudgsible by inviting into the
process those parties that have knowledge of tHerat relevant variables. The
marketing department knows little about the engingeof suspension systems; the
financial planners are less concerned with markatesand more concerned about the
value of shares; the public relations people vaii Lp any idea that ensures greater
customer satisfaction, and so on and so forth. Aope of comprehensiveness does
not rest with a single decision making unit: it degs on the involvement of multiple
such units.

Lindblom has been wunduly criticized for smudging e thneatness of
comprehensiveness with this messy pluralism. Bugfiect, the neatness is a fiction
and the reality is messy indeed. On the one hahdyei want to aspire to
comprehensiveness, we must necessarily engagdahesie who hold information to
which we are not privy. On the other hand, the muirnsech engagement takes place,
what ensues is less a collation of information lie tservice of comprehensive
knowledge and more a process of negotiation undeepi by political power-play.
Lindblom does not put forth incrementalism as a me@ward comprehensiveness.
But he does bring us down to earth. Whether wemgitecomprehensiveness or
engage in the realities of incrementalism, we arented to make decisions in the
absence of clear facts, in the first case due toirgsal infeasibility, in the second due
to socio-political dynamics. The merits of incrertaism are that it not only reflects
the decision making reality, but that its decemesl pluralism, coupled with its
evolutionary iterative process, is closer to themderatic ideal held by
comprehensiveness itself.

In this light, moreover, we see that, contraryhe tifth norm of comprehensiveness,
no one single body coordinates the process. Toube, some coordinating party
might be assigned, but its power of coordinatiopethels more upon the initiative and
intentions of the different parties and less upome supposed ability to coerce
coordination (which in any case only results intates of temporary obedience).
Coordination, like Adam Smith’s ‘invisible hand’ Wwering above decentralized
capitalism, does not dictate. It is an emergenp@rty of the manner in which the
related interests ultimately play out, ‘a by-prodwf partisan group activity’
(Lindblom, 1958). Whether this pluralistic processults in good or bad decisions,
conservative or sweeping changes, is neither hare¢here. No one decision theory
can guarantee any outcome, and incrementalism doegpretend to offer such
guarantees. It merely spells out the existentialityethat lies behind the rational
veneer that is applied, as Pfiffner (1960) points after the fact.

Lindblom’s thesis suggests that decision makingnsoshould be forged from rubber
rather than from steel (Pfiffner, 1960). In contrs decisions that target long-term
comprehensive objectives based upon equally corepsdle amounts of
information, incrementalism recommends short-to-omed term decisions based
upon an information base limited in scope and &aiol socio-political power-play.
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Although it reflects decision making reality, it rdly good news for normative
decision theory whose task it is to help decisiakens overcome and improve that
reality. What is more, Lindblom did not offer a metlological substitute for the
steely rigor presumed by comprehensiveness. Pdissorts came from Etzioni
(1967, 1986), who advocated that a mixture of cahensiveness and
incrementalism was an even more accurate descripfiadecision making reality. If
by this he meant that one should never lose sighossibilities on the horizon, even
as one is ‘muddling through’, such looking-out iseady implicit in Lindblom’s
thesis. And even Etzioni failed to offer a formattimodological substitute that could
be adopted as a guide for decision making. In bdetision theory continued its
normative tradition and is today famous for its péem mathematical models geared
toward problem solving, whilst their inherent pretis are, in the main, conveniently
ignored.

Interestingly, Lindblom never claimed that problesnlving was key. He subtly
pointed to a different requirement: that the messhich decision making finds itself
requiresstructuring(Lindblom, 1958) — a point on which he did notthar elaborate.
Now, decision making is not commonly associatedhwat problemstructuring
process. It is usually appreciated more as a pmolsielving process. The idea of
structuring a mess, particularly as a means foblpro solving, does not appear to be
central in planning theory. For instance, one duasfind distinct methodologies on
structuring situations. Planning theory, howeveéd,tbeorize on what a mess actually
is. This in itself was valuable because it helpedingé what it was that needed
structuring and, in turn, paved the way for struaiy to be operationalized. True to
its name, operational research was to embracddueyt of messes and operationalize
their structuring in a methodological manner, legdio innovative planning and
decision making approaches...

But we are getting ahead of our story. Long befleof this, operational research
was suffering from its own dilemma: it was failibg inform practice, or was even
rendering practice unsuccessful, because it fois®lfipreoccupied with too few
facts.
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Chapter Five — An Eulerian Spirit

In 1956, Jay Forrester joined the faculty at thered P. Sloan School of
Management of the Massachusetts Institute of Tdolggawith ‘the planned purpose
of searching for and developing the linkages wimaght exist between engineering
and management education’ (Forrester, 1968a). Witho years, he proposed ‘a
major breakthrough for decision makers’ in tharvard Business Revie(fforrester,
1958). Three years later he elaborated on thisakiheough’ in his bookndustrial
Dynamics(Forrester, 1961). Ever since then, MIT has béenacknowledged center
of Forrester's methodology, which has come to bewkn as system dynamics
(Sterman, 2000).

Forrester is considered a leading thinker in afidlat has yet to decide by which
name it prefers to be known: management scien@abpns research, or operational
research. All three names are currently in use #ordall intents and purposes, are
synonyms. We will abbreviate them to MS/OR. For ynamtsiders MS/OR is
nothing but George Dantzig's simplex method and #ssociated mathematical
modeling approach known as linear programming. those inside MS/OR, it is
much more. So much more, in fact, that they evgrclaim to game theory, which
would make economists’ hairs stand on end (was J9hsh a management
scientist?)! No matter such infighting between &ecait disciplines, the fact is that
MS/OR is an interdisciplinary field that draws fromathematics, economics,
psychology, engineering, and a broad range of bati@nces, in the service of
making better decisions. A good review of the fieldy be found infhe Informed
Student Guide to Management Sciefizaellenbach and Flood, 2002).

Forrester, as with many management scientists sk@erick Taylor, saw
engineering as holding the key to constructingatiffe decision support systems. His
system dynamics is the application of principleseofgineering to management
decision making. And like Taylor before him, Fotexswas deeply concerned with
the state of management decision making, and esjyeitie tools that were available
to managers to assist them in their complex tagkthB mid-1950s, these tools were
formidable indeed. We have already mentioned lipeagramming and its associated
optimization modeling (Dantzig, 1963), cost-benafialysis (Porter, 1995), decision
analysis (Raiffa, 1968; Clemen, 1996), queuing mhgdendall, 1953), dynamic
programming (Bellman, 1952, 1953, 1957), cyberse{idshby, 1956), and game
theory (von Neumann and Morgenstern, 1944). 19%feaver, saw the publication
of the first management science textbook (Churchetaal, 1957). No matter the
power and rigor of these methods, however, Fomress disappointed.

Forrester (1958) perceived a disturbing comparteieation in the manner in which
management was taught as well as practiced. Maiahgessues such as
manufacturing, finance, distribution, marketinglesaand so forth were presented,
appreciated, and practiced more as separate skateer than interrelated
dependencies. Tools devised for the effective agreent of one area rarely
incorporated the dynamics affecting those areawtiwh it was related. In other
words, specialization within any one department iaisig pursued with little or no
consideration of its effects to, or dependenciemupther departments. This state of
affairs indicated that individual departments weraking decisions in the absence of
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clear facts. There was a need to integrate anderétee management of diverse
activities and departments in order to examine hbeir otherwise independent
behavioral characteristics led to consequence<tafte the entire organizational
system. Only with such a relational understandiogld decision makers move
beyond making decisions in the absence of cleas.fac

As a management scientist, Forrester was espedapppointed with the trends
within his own field, and the opening pages of Imdustrial Dynamicsoutline the
faults he perceived. MS/OR dealt with problems pérating departments with no
consideration of the problems faced by top managgnme other words strategy. It
barely touched upon the time dimension affecting iadividual decision, virtually
ignoring time-dependent evolutionary changes thaeoqupy managers. It
maintained a practice of formal mathematics andiclagnrelated to the real
motivations of managers or to their need for usshlltions to real problems. It
adopted modeling assumptions with questionableifigetions, and its models
themselves rested upon formal and unrealistic fatiods, leading to elegant but
otherwise irrelevant solutions. Indeed, the greatmwpe of managerial problems
involved improvement and precluded elegance or nopétion, these being
misleading goals. As a result, MS/OR’s mathematicamplexity led to an
aesthetically harmonious model-world devoid of ficat interest. In brief, any
decisions recommended by an MS/OR model were dodmdxe decisions in the
absence of clear facts.

We can add something else to Forrester’s perceptiime optimization approach, for
which MS/OR is famous, implies, by the very teoptimization that, given the
required information, MS/OR can identify the onestbeonfiguration for action to a
problematic situation. In actual fact, for any ation amenable to optimization
modeling, a number of optimal solutions is avakabtach offering respectively
different configurations for action. The reasontl&t any one optimal solution
depends upon the criterion used to find it. A cogerion will yield a configuration
that minimizes costs. A revenue criterion will yied configuration that maximizes
revenue. These configurations will not necessdrdythe same, and most often will
be different. By implementing the minimal-cost agafation, one does not guarantee
revenue maximization; and by implementing the makiravenue configuration,
one’s costs might increase beyond appreciabledeVéhich one is the best choice?
Given the very reasonable commercial desire to IsBmeiously increase revenues
and minimize costs, this becomes an impossible quest®f course, we can
introduce additional constraints in the model bguating tolerated cost levetnd
desired revenue levels. Providing such constraghts not impact each other
unfeasibly, this will yield yet a third configurati. This time, however, it will not be
cost-minimal or revenue-maximal. It will be an opél solution within certain
defined limits, what is known as a local optimadtead of a global optimal. Now we
are forced to choose between achieving minimals¢cosaximal revenues, or middle-
of-the-road costs and revenues. The problem wehthird choice is that it begs the
guestion: could we not be decreasing costs, oreasing revenues, a little more?
Given this, are we anywhere nearer finding an agtisolutionper s@ Are we even
stipulating our objective correctly? Is our missiabhout minimizing costs and/or
minimizing revenues, or is it about ensuring regrainess so that we can live to see
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numerous fiscal years? To what degree, in othedsyas the optimization approach

helping to address the dynamics of reality? Andegithat the approach poses more
choices and questions than concrete solutions,hat \Wegree does it alleviate the
specter of making decisions in the absence of thets?

For Forrester, the field of management was constitby two camps of people who
were supposed to be working together for the bepéfilecision making as a whole,
but who were instead living in separate worlds. Btgars were haunted by financial
results, a fickle business press, and the partitiela of nonlinear and systemic
dynamics arising from the interactions between hunrasources, materials,
decisions, and money. Management scientists wewmtéa by their search for

problems to fit the available mathematical toolg,tbeir discarding of admittedly

crucial but otherwise un-modelable phenomena, sir theputations based on
published journal papers, and by their ignorangeooinability to model, nonlinear

behavior. What management needed was a managegientes that spoke to its

reality, in the same way that natural science speékhe real natural world. And like

natural science, management science needed toogepehciples and structures
integrative of otherwise different managerial ditmas, the use of which could assist
management in making more effective decisions.

As an illustration of this need, Forrester (1968bded that any one decision is not an
isolated issue but is one part of a decision malgpgtem, whose other part is
information. Both, decision and information, areatvbonstitute decision making. As
such, decision making itself is not an act exengaifby the decision. Instead,
decision making is a purposeful system, constitubgd the decision and by
information, whose aim is to change a present pigtance into a new consequence.
For Forrester, the two parts of the system weradé&ieated in isolation, either in
their academic presentation or in their practicadplementation, resulting in
inadequate information systems on the one hand,pand decision making on the
other.

For instance, information systems are concerneld thié acquisition, processing, and
delivery of information. The purpose of delivery egher to control or enhance a
decision. Information acts to control a decisionthat it will found or justify the
decision, thus helping to avoid capriciousnesormftion enhances the decision by
being correct, accurate or, in general terms, eglevStudied or implementeid
isolation, this otherwise obvious understanding of inforimatiis strewn with
problems. Ackoff (1967) outlines five such problenisee of which are worth some
discussion.

To begin with, Ackoff acknowledges that decisionkerx make decisions in the
absence of clear facts. However, he questions whdthis absence is ‘the most
important informational deficiency from which thsyffer’. Is it not the case that, too
often, decision makers make decisions in the poesesf an overabundance of
irrelevant facts? In good faith, information syssedesigners combat the absence of
clear facts by acquiring more information, procegst in ever more intricate ways
(usually to squeeze out as much detail as posstie) delivering more of it either in
terms of frequency or in terms of volume. This fpicacrings of comprehensiveness
and its associated problems discussed earlier. hbeet afflictions, we can now
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explicitly add information overload. The provisiami more information does not
necessarily alleviate making decisions in the atxsef clear facts. In fact, it usually
instigates decision paralysis as decision makersfaced to separate or eliminate
irrelevant information for themselves, and otheens#t, search, filter, and condense
information — all of which activities should be domby an effective information
system! In the scram to undertake such activitiegjsion makers inevitably end up
making decisions in the absence of clear facts.sééehere the double-edged sword
of the issue before us: making decisions in thesratxs of clear facts occurs due to
lack of information as well as information overload

Although at present we are interested in situatiacking information, it is worth
noting that information overload is also the pradefca methodological quirk. When
designing an information system, the designers maliurally begin by asking the
decision maker (the end-user) what information esitd. For textbook decisions,
such as calculating an optimal marketing mix baspdn financial criteria, the
answer is easy, because the routine and well-utodersiature of such decisions has
rendered them largely operational. They are rededtb algorithmic procedures that
provide an answer at the press of a button. Indiéed,expected that information
systems designers will include the required daw&dd$i and algorithms in the
information system as a matter of course. The @uestoncerns what other
information a decision maker might desire for thageisions that are beyond the
humdrum of everyday operations. What is obvioughst this is an impossible
guestion. In order to cover all bases, therefdre anly viable answer is ‘everything'.
A conscientious information systems designer witiyide more than everything, in
an attempt to ensure that the decision maker waNehinformation for every
conceivable situation. Again, what reaches thesitmtimaker is an overabundance of
information that inevitably leads to making decison the absence of clear facts.

Finally, Ackoff refers to what might be the greateslprit, in information systems
design, to making decision in the absence of deets: the assumption that user-
friendliness implies that the system does what #upposed to do. He writes:

Most MIS [Management Information Systems] desigrsersk to make their systems as
innocuous and unobtrusive as possible to managststhey become frightened. The
designers try to provide managers with very eaggsgto the system and assure them
that they need to know nothing more about it. Tesighers usually succeed in keeping
managers ignorant in this regard. This leaves mensagnable to evaluate the MIS as a
whole. It often makes them afraid to even try tosgolest they display their ignorance
publicly. In failing to evaluate their MIS, manageatelegate much of the control of the
organization to the system’s designers and operathio may have many virtues, but
managerial competence is seldom among them. [...Mi® should ever be installed
unless the managers for whom it is intended aieedato evaluate and hence control it
rather than be controlled by it.

One need look no further than one’s computer forllastration of the problem.
Microsoft Excel is one of the most popular anabftispreadsheet software packages
available. Used by countless decision makers ardl@dvorld, its pervasiveness is
such that innumerous decisions have become depengden it. And yet, it is not
without significant computational flaws, especiallyhen it comes to statistical
calculations - in other words, the types of caltafes that are basic to many
guantitative analyses (McCullough and Wilson, 192002, 2005). Unable to
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evaluate ‘the ghost in the machine’ themselvesijsaet makers inevitably end up
making decisions in the absence of clear facts.

Forrester (1968b) was interested ‘with what infaiiora should be available at a
decision point and the consequences of defectsennformation’. More exactly, a

decision point, participating in a realm or systémat included other decisions,
required information concerning the consequencéis affluence upon, and its affect
from, those other decisions that were being simebasly undertaken. Traditional
MS/OR, with its focus on a singular objective fuant assumed a static state of
affairs, or at best statistically probable stateish little or no explicit regard of the

interactive dynamics to which interrelated decisiame prone. As highlighted earlier
by Lindblom, decision makers cannot, should notj amost often do not, take

decisions that are independent of each other, becdney are immersed in dynamic
situations that consist of complex interactionsolming continuously changing

problems and decision making adjustments (Ackof79). Notwithstanding the

powerful developments of analytical tools, Forregierceived a need to formalize
the kinetic nature of the situations faced by denisnakers.

Decision makers needed a decision support tool toatd interrelate multiple

decision points and information streams. A modedwth interrelations would allow
decision makers to examine how one decision, cetaodecisions, affected, and
could be affected by, the situation as a whole. fbeel would thus assist in making
situational improvements. What would further diéfetiate Forrester’s approach from
the MS/OR of the day would be its explicit incorgibon of time as an affecting
variable.

MS/OR was no stranger to the importance of time.éx@ample, by 1959 the critical
path method was well-developed, incorporating ttestsg times and two finishing
times for undertaking any one activity in a projexnstituted by interrelated
activities (Kelley and Walker, 1959; Kelley, 196B).feature of the method was its
ability to identify the critical path of activitiesn which any holdups would delay the
project as a whole. Such incorporation of time, éeev, treated it as a static variable
or, at best, as one which behaved according tatiststal distribution of possibilities.
By contrast, Forrester's dynamic treatment of timweuld make explicit the
fluctuating delays, accumulations, amplificatioasd flow rates of materials, money,
human resources and so forth that impact a decmsigking situation. His approach
was less concerned with time-management (a cextredern in critical path analysis)
than with demonstrating how time (especially delay@used knock-on effects that
led to counter-intuitive consequences and inadwetbacklogs and bottlenecks. By
rendering such consequences explicit, decision matauld learn about problematic
situations even as they were making decisions aogh them.

For Forrester (1968b), ‘industrial dynamics wouldelp] design policy and its
relation to information but might not say how béstimplement the individual
decisions’. He was concerned ‘not with how actustlyrocess the information’ but
with its contents and how it flowed into decisiooirgs. ‘Management science,’ he
wrote (1961), ‘does not mean automatic managenienheans a platform from
which to reach further by the exercise of managertalligence and judgment.’ His
was not an attempt at information system desigdemision making automation —
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two aspects which MS/OR was explicitly pursuingeTbcus was much wider: on
the interconnections and effects between variotsrimation flows and decision
points which, when made explicit, could enrich ligence and refine judgment.
Unconcerned with the design particularities of amg information system, and not
aspiring to a taxonomy of decision types, he putsmstead the generic variables
relevant to any decision making system, that isamy situation constituted by
decision points as well as information flows. Iésle variables could be identified and
related, they would be applicable to otherwiseedédht decision making situations,
resulting in a truly integrative leap that would pistice to the name management
science

One must not underestimate what Forrester had im.n€onsider mathematics. As
we go through school and college, we are introduedrigonometry, calculus,
infinite series, and imaginary numbers. Theseramge often than not, presented and
taught as distinct areas in mathematics. Distiney tmay be, but unrelated they are
not. And yet, the relations between them are raiaight or presented. As such, the
teaching of mathematics is prone to the same cdmpatalization suffered by the
teaching of management, and perhaps a majoritysoipdines suffer from this trend.
That a deficient educational system compounds ghike-show approach is not in
doubt. Mathematics, however, is especially goadtagrating its distinct branches, if
only we know where to look. It is not a questiondoéwing links between aspects
that inform each other. Rather, it is a questiordenhtifying an essence that integrates
distinct areas in an indivisible manner. For thespestively huge fields of
trigonometry, calculus, infinite series, and imagin numbers, such an integrative
base is an equation known as Euler’s Identify=el. Simple in form, integrative in
structure, rigorously proven, and with applicatido® numerous to list here, this
result may be appreciated on various dimensior® {east of all aesthetics since it
relates five of the most important constants inheatatics (zero is implied if you add
1 to each side of the equation), three fundamengédhematical operations (addition,
multiplication, and exponentiation), and the basiation ‘=". In the same way that
the Parthenon symbolizes and founds multiple dimassof western civilization,
Euler’s Identity sweeps across centuries of mattiealadevelopments, past, present,
and future.

We must not take the analogy too far, but the tspirForrester’s enterprise is clear. It
is a search for the essential structural elememés &re commonly present in
otherwise different decision making situations. Wave already seen that Lindblom
himself noted the importance of identifying struelufeatures in problematic
situations. If a common structure in otherwise etéht situations can be identified,
their resolution becomes all the more easier. lddeathout common structures in
otherwise different environments, human beings dduld it very difficult to make
their way in the world — something already hintédyw Miller in his discussion of
recoding. Identifying common structures in an othse particular situation
alleviates somewhat the risk of making decisionth@éabsence of clear facts.

For Forrester, there are three generic structleahents: levels, flows, and rates. He
claimed that no matter the complexity of any pattc problematic situation, no
matter the wealth of detail involved, and no maitiescope, ‘its fundamental nature’
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will still be constituted by levels, flows and raté~orrester, 1961: 67). Moreover, he
claimed (1961: 67) that a model of a situationthusing only these three elements is:

* able to describe any statement of cause-effediorthips;

 simple in mathematical nature;

* closely synonymous in nomenclature to industriabor®mic, and social
terminology;

 extendable to large numbers of variables (thougands

» able to handle continuous interactions (that areaffanted by artificial
discontinuities like, say, the limits of comput@&wger); and,

* able to generate discontinuous changes in decigibes these are needed.

Now, that’s a tall order from the application ojuhree concepts — as tall as unifying
four huge mathematical fields in a simple equatiGiven the variety of decision
making situations that face human beings everydiyations that are far removed
from the neatness of mathematics, is not this aegdrat preposterous claim? There
is no theory equivalent to a mathematical proof taa justify it. Forrester, however,
provides ample empirical examples of the generitievaf these three structural
elements. Let’'s consider a simple situation jusgjeb the feel of how levels, flows,
and rates work.

A bus company operates a route through the cityeceAt any one time, it has a

stock of buses (a level) in the depot, ready fa, asd a certain number of buses in
service (another level), that is, operating on iihéte. The rate at which it makes
buses available to the route depends upon the nuofipeople waiting at bus stops

along the route, in other words it depends uponitf@mation regarding demand

(another level). This decision, and its dependeapgn demand, is illustrated in

Figure 1.

Feople
waitng at Level

bus stops
F oy
—
:\-’7 Rate
Buses in yay Buse_a in |
depot Bus availability semice Informatior channel
rate ¥  Tmmm===-=- -

Figure 1: System dynamics model of bus company exate, with accompanying key

Now, the rate at which people board buses, thaejgart from the bus stops and head
toward their destinations, depends upon the nurobdruses in service along the
route, and the average transit delay (measuredlbméters per hour). Less (more)
buses in service, and a greater (lower) averagsitrdelay, lead to a slower (faster)
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departure rate of passengers, and more (less)ee@iting at bus stops. The average
transit delay is measurable periodically and cameiase as well as decrease. It is
therefore another level. This understanding is dddé-igure 2.

Average

fransit
delay

Feogle
waiting at i Feople
&

bus stops

on buses
Depditure
rate’-.

Eises in

Buses in 75 » ;
depot Bus availahil ty serice
rate

Figure 2: Developed system dynamics model of busmpany example

Once on board, the rate at which people arrivehair tdestinations depends, once
again, upon the average transit delay. Once arriveedpassengers leave the stock of
people on buses and join another stock: the stbpeaple that have arrived at their

destinations. This final part of the public trangpdynamics we are considering is

added in Figure 3.
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Figure 3: Final system dynamics model of bus compgrexample

Figure 3 shows that the situation in question isstituted by two distinct flows:
people on the top and buses on the bottom. Flowsabways distinct and are
constituted by respectively different variableswéoer, they may be related through
information channels, as the figure shows. Indded,Forrester, an information
network always forms the underlying relational asfructure of any system
constituted by multiple flows of respectively diféat entities: it is the thread that
weaves the interdependencies between the flows.

The bus company makes buses available dependintgeomformation it receives

about demand. More demand leads it to make availaimre buses, exactly like
opening a tap to allow more water to flow. The depa rate ‘tap’ shows that the
flow of people from bus stops to buses depends tippmumber of buses available
and the average transit delay. The arrival ratg’ ‘show that the number of people
arriving at their destinations depends, again, uperaverage transit delay.

Forrester (1961: 67-69) notes that decisions amravthe rates are, that is, the ‘taps’.
In the case of the bus company, this is easily.s€ka bus availability rate reflects

the company’s decision as to how many buses to makédable. Given a certain

demand (information), it will release buses at atate rate (six per hour, for

example). This illustrates Forrester’'s thesis tdatision making is a system
constituted by a decision in conjunction with imfation.

Now decisions might be where the rates are, butddparture rate of passengers is
not easily interpretable as a decision to ride a. bumore obviously shows the

dynamics involved in the flow of people from busps to buses: the rate of flow

depends upon the number of buses available anduwiiage transit delay. Where,

one might ask, is the decision? Does this ‘compHrpeople’decidehow many of its
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constituents will board a bus based upon infornmatiollected regarding the number
of operating buses and the average transit delbig?séems rather far fetched.

Let’s reconsider. At some point, outside of the slpgeople decide to go to a bus
stop to wait to board a bus. This leads to an asing level of people at bus stops.
No balking is accounted for: once at the bus syop, are there until a bus comes
along. Now, you obviously decide to get on aWwhen it arrives at the stop\nd that

is the point: your decision is actually dependembther factors such as the average
transit delay and the number of buses operatinghenroute. More exactly, as a
prospective passenger stuck at the bus stop, ymalgcdefer your bus-boarding
decision to those decisions taken by the bus coyphe innumerous road users, and
the traffic management authority (the latter twangeresponsible for the average
transit delay). In a similar way, your decisionatoive at your destination (the arrival
rate ‘tap’) is actually deferred to those decisitimst have led to the average transit
delay.

So, we can read rates as decisions, but someregiesent decisions somewhat more
clearly than others. To be fair, we have alreadieshdhat Forrester is concerned
neither with how information is actually processedr with how decisions are
implemented. What Forrester's approach does allswoushow is how rates enable
various flows to occur depending on states througliee system. We thus obtain a
structure of the dynamics involved in the system, &rased upon an understanding of
these dynamics, we can decide how to improve teéesy In the case of the bus
company, improvements can be made based uponleelidbrmation about demand.
In the case of bus users, they can improve themicehof public transport by
acquiring information on the number of buses ojregabn the route and the average
transit delay.

Given that Forrester’s is a methodology about i@hail arrangements, to focus upon
one rate and ask ‘where is the decision?’ is tesrtiie point. Consider carefully that
the methodology allows you to structure distincows and their connecting
information channels in order to understand whdbrimation influences flow
dynamics. It is true that such information leadsi¢gisions that make things happen.
But the notion of decision in the form of a ‘tagflects more a response to particular
circumstances than a pro-active will that decideda something:

We note that we are viewing the decision proces® fa very particular distance. We are
not close enough to be concerned with the mechanafhuman thought. We are not
even close enough to see each separate deciswa aslinarily think of decisions. We
may not be close enough to care whether one pessan group action creates the
decision. On the other hand, we are not so far aagajo be unaware of the decision
point and its place in the system. This properaticé and perspective is important to our
purposes. We are not the psychologist delving tintonature and sources of personality
and motivation, nor are we the biophysicist intexdsin the physical and logical
structure of the brain. On the other hand, we atethre stockholder who is so far from
the corporation as to be unaware of the intermatsire, social pressures, and decision
points.

Our viewpoint is more that of the managerial sugredf a particular person who is
charged with certain responsibilities. The supesazlose enough to know how desired
goals are established. He is in a position to alesand probably provide the information
sources to be used by the subordinate to deternisneoncept of actual conditions. He
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knows in general the guiding policies and the mammevhich the subordinate decision
maker would respond to various kinds of circumstéan¢Forrester, 1961: 96)

Forrester is quite clear: a system dynamics model locate decision points (as
rates), structurally contextualize them (in relatto other decision points, levels and
flows), and show the pressures that act upon tWhether it can show theocial
pressures, as Forrester claims, depends upon hawnyerpret the term. That the
decision to make more buses available is based apd@mand that is, of its very
nature, social is correct. But the modeling natir¢his social demand is, at root,
functional. Demand grows, more buses are madeadlail There is nothing more
social in the model than this. Forrester’s claimt thystem dynamics can model social
pressures actually refers to the ability of the rapph to model the observable
behavioral stimulus-response dynamics of a sitna#my wider social pressures, of
the type referred to by Lindblom for instance, egeenfter decision makers have
studied the model, learnt about the situation, @mgige in decisions to improve the
situation, in other words, engage in a politicati@mmic negotiation process for
which the model can serve as a common reference.

System dynamics, then, is a decision support toal shows responses based on
various stimuli. As a means for offering decisiapgort, its underlying assumption
is that effective decisions can be taken based amiimulus-response understanding
of the world. In other words, the underlying phadpsy of system dynamics is one of
functional behaviorism.

Now, we must not minimize the advantages here. thisr underlying philosophy
enables system dynamics to indeed describe cafes#-e€lationships. These are,
moreover, amenable to the differential equationsisttuting the motor of
computerized simulations of system dynamics modéige. three concepts of levels,
flows and rates are ubiquitous in industrial, ecnioand even social contexts. In
addition, these concepts can be used to refleatstmals of different types of
variables (levels of personnel, flows of salesagel etc). Given enough computer
power, a system dynamics simulation will generatetiouous interactions between
flows and between levels in any particular flow.dAfinally, the methodology’s use
of rates will account for discontinuous changesdegisions when these are required,
simply by opening or closing the ‘taps’.

So Forrester’s claims are not such a tall ordeara&ftl, which probably accounts for
the popularity of system dynamics as a decisiorpsupool. It is able to describe
generic cause-effect relationships using only thygees of variables amenable to
mathematical equations that serve to motorize ctéenzed simulations which, in
turn, allow decision makers to study time-sensjtivdynamic effects of
interdependencies. Crucially, Forrester did notndba the comprehensive ideal.
Instead, he refined an understanding of, and apprttsg comprehensiveness: system
dynamics is able to be comprehensive in scope {ghab sweep into focus an ever
larger number of causes and effects) without beorgprehensively detailed (due to
its adherence to only three concepts). Years latehis ‘requiem for large-scale
models’, Lee (1973) would recommend exactly thisrapch to comprehensiveness,
although, for him, system dynamics ‘exhibits molsthe major flaws of large-scale
models’. Notwithstanding this critique, the praaticefinement offered by Forrester
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indicates that the comprehensive ideal might noesgarily be self-defeating. Indeed
his work shows how we can aim for the comprehengileal through different
means.

Forrester opened the horizons of MS/OR by dematirsgrahat it is not simply the
content of decisions that is important but thelatienal connections. Of course, von
Bertalanffy had begun to outline this importancefassback as 1926 (Hammond,
2003: 109; von Bertalanffy, 1968), but Forrestevark brought it the forefront of
MS/OR. In addition, Forrester was the first to a@acmce the computational
possibilities for modeling decision making relasoan computers. This was a big
advantage, for it is one thing to talk about suslations and quite another to actually
see them simulated on a computer screen. It isvadsth noting that, despite a focus
on quantification and computation, system dynarh&s not ignored the intellectual
risks of relying singularly upon computerized aiséy Since Forrester’s initial work,
the field has evolved beyond computerized modekging specifically to develop
thinking, as opposed to computational, tools byisiey approaches to mental
modeling and learning (Wolstenholme, 1990). A numiiegeneric problem types
(known as ‘system archetypes’) have also been fibyrdascribed, providing further
assistance for thinking through a problematic situa(Kim and Anderson, 1998;
Hallsmith, 2003). Most importantly, perhaps, systgymamics has placed feedback
operations in the forefront of decision makers’ dsin

Of course, system dynamics has attracted criticlssnrmodels are data-hungry — as
demonstrated even in the simple bus example. lgusstionable whether less
guantifiable issues, such as ‘awareness levelsi, b modeled quantitatively, as
Forrester (1961, 68a,b) proclaims. Forrester’s ‘aggmnial superior’ perspective, cited
above, might be too far removed from the complewityreality, and far closer to
Tinbergen’s norms of comprehensive decision makiitgqued by Lindblom earlier.
Functional behaviorism is a valid lens from whiochanalyze the world, but it suffers
from the weaknesses of stimulus-response psycholagpkson (2003: 80) notes that
even system dynamics’ more qualitative causal lolgigrams are problematic
decision support tools. He adds that system arpkstgre too simplistic and not that
enlightening to decision makers ‘who are well anafrghem as well as of the myriad
of other pragmatic, cultural, ethical and politi¢attors that prevent them acting in
the rational way prescribed by system dynamics’.

We can also question the validity of the Eulerigirisin Forrester’s enterprise. The
world is a complex place, and its complexity is ma¢rely due to interrelations
between levels, flows and rates. Euler’'s equatioifias diverse fields in a far more
rigorous manner than any empirical claim regardireggprevalence of three concepts
in otherwise different decision making situations.

Furthermore, a focus on levels, flows and ratesfiscus on content, omhat should

be included, onwhat the inputs are. In mapping information channelsvben
otherwise different flows, system dynamics doe®ro#n innovative and insightful
modeling technique. Its effectiveness, howevediisctly proportional to its ability
to access better or more information. Lacking samtess, one is hard pressed to find
how levels, flows and rates can be of any use.eSter may have identified how
decisions recommended by the disjointed MS/OR nsodehis day were doomed to
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be decisions in the absence of clear facts. Busygsgem dynamics alternative did not
directly addres®iowto make decisions in the absence of clear factsed, it called
for a selection of additional information to be @akinto account. Although such
selective additional information enabled a more pm@hensive scope without
requiring comprehensive detail, reliance on acdessuch information failed to
address the challenge of making decisions in tiserate of clear facts. The required
epistemological switch from content to processudstl to earlier, had yet to be
addressed.

It is strange, therefore, to find Forrester writthgt:

The power of system dynamics models does not coome &ccess to better information
than the manager has. Their power lies in theititabio use more of the same
information and to portray more usefully its implions.

Forrester contends that system dynamics modelslestiad decision maker to use,
with greater effectiveness, whatever limited infation is available in a problematic
situation, and in addition they help portray thepiications of this limited
information more usefully. Given that this minimézéhe need to gather additional
information — a costly, time-consuming process tteqjuires an entire round of
decision making prior to tackling the problem opogunity for which information is
sought (Grunig and Kahn, 2005: 181-195) - an iniplataim is simultaneously
posited: system dynamics models are not only effedtut are also efficient decision
support systems. On the other hand, the critiqusystem dynamics points to its
hungry data requirements, to its difficulty in mbdg qualitative impacts, to the
shadow of comprehensive norms that hangs over pipgoach, to its stimulus-
response tendencies, and to its content orientatdone of these alleviate the
dilemma of making decisions in the absence of cfaats. Forrester's claim is
guestionable.

Behind the sales pitch for system dynamics modedsyever, Forrester’s claim is
important in what it implies. Faced with a probleimeaor pivotal situation, the
effectiveness of a decision maker is not demorestréitrough access to better or
more information. The effectiveness of a decisiaken is demonstrated in an ability
to use, more resourcefully, whatever limited infation is available, and to portray
its implications more usefully. This decision makiemonstrates such effectiveness
irrespective of whether system dynamics is usedadr For, the decision maker’s
methodological thinking process itself enables d#fiectiveness in question. In a
world where ‘the ability to learfasterthan competitors may be the only sustainable
competitive advantage’ (de Geus, 1988), this decisiaker may likely be the key to
the survival of any organized entity (corporateotiterwise). Such a decision maker
is more valuable than any artificial decision supggstem.

From Forrester, in other words, we get an inklifigvbat is required of a decision
maker in order to effectively make decisions in thbsence of clear facts:
effectiveness under such conditions is not meadtredgh access to better or more
information, but in an ability to use more resoutdly whatever limited information

is available, and in an ability to portray the ingations of this information more

usefully.
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In this is sowed the seed for making decisiondqienabsence of clear facts. It would
take twenty years for it to bear fruit, and anotieerto bring the fruit to market.
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Chapter Six — The Wicked World

Developed from engineering principles, applying meatatical formulations,
mesmerizing in its use of fast-evolving computewen and perceived as traceable to
the safe objectivity of Newtonian science, Fornest€1961) Industrial Dynamics
quickly became a beacon for scientific decision imgklts approach to problems as
dynamical systems cemented the tesystems analysiand, given that Forrester
viewed Industrial Dynamicsas a contribution to management sciensgstems
analysis joined the existing triumvirate of synonyms we w@vated earlier to
MS/OR.

A wave of optimism about ‘professional’ decisionkimg hit the 1960s. For his part,
Forrester (1961) chose to include, in his dwdustrial Dynamicsa thick section on
how his approach would enhance management educatimheventually claimed the
practice of industrial dynamics to be ‘an entirefpssion’ complete with ‘internship’
(1968b). The greater wave was reinforced by suflbential theorists as Chandler
(1962), Drucker (1964), and Ansoff (1965), by rkf@- examples of analytical
accountants-turned-decision makers such as Gendé&n §Schoenberg, 1985), and
by the consolidation of business schools as vaittears for the training of decision
makers, most notably through the pursuance of tiBANMegree — a degree that
supposedly trains for making better decisions. Mensitip numbers rose in societies
such as Operational Research Society of America SR The Institute of
Management Sciences (TIMS) and the British Opeanati®kesearch Society (ORS),
all of whom defined themselves as ‘professionald ascientific’. Given the
numerous advances in decision support techniqaes#d quickly emerged since the
late 1940s, MS/OR increasingly asserted itself, aleting the respect usually
afforded to established professions such as thealasv medicine. If at one time
planning theory had hinted at a brave new worldugh its comprehensiveness, by
the mid-1960s MS/OR appeared to be supersedirgxpéctations. Business schools,
learned societies, and the corporation (the dejimstitutional edifice of the century)
all looked to MS/OR as some sort of ‘great whitg@dipas the tangible fruit of that
great American philosophy known pragmatism whose merits (and tragedies) gave
rise to ‘the organization man’, described poignairtl(of all years!) 1956 by William
Whyte (1956).

In the beginning of the 1970s, Churchman, a leadunder on this wave, reflected
upon his ‘profession’ in hardly flattering termso Matter its professional aspirations
cloaked in scientific method, Churchman (1970) hgtted that MS/OR was, at
base, ‘a branch of applied mathematics called opdition theory’. We can play
around with levels, flows and rates all day butlJess an optimal solution is
forthcoming, who is to say that these models arg lagtter to any other ones?
Optimality, by definition, provides this assuraneed assurances make professions.
Churchman, however, was well aware of optimizasoweaknesses. On the one
hand, he argued, optimization theory relied (sonawiaively) on a centralized
decision making locus, and built models that diggshformation ‘from all sources’
in an attempt to ‘take on the whole system’. On titeer hand, a management
scientist was not expected to be totally compreferEmodeling assumptions could
at least remain consistent. And if such consistem@s to draw charges of
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inflexibility, Churchman (1970) countered by wrigirthat ‘OR practitioners realize
the importance of maintaining at least the appe&rasf local [read: Lindblom’s
‘pluralistic’] decision making'.

There is something very disturbing about an aspipnofession when one of its
leading thinkers describes it as interested in ikeppp appearances. At best, MS/OR,
for all its decision making potential, was confusedio how best to steer through the
comprehensive-incremental dichotomy. At worst, iaswbecoming what Albert
Camus (1979: 146) once noted of Paris: ‘a marvslltave, and its men, seeing their
own shadows reflected on the far wall, take thentte only reality there is’. As for
its ‘professional’ aspirations, the merits and valece of this goal remain, to this day,
‘a festering sore’ (Kirby, 2006).

Notwithstanding Churchman’s reflections and therptetations we draw from them,
timing is of the essence. The olil crisis of Octolt®73 was less than three years
away. Relative to what lay ahead, the world was stautiful and blue, calm as a
clam, and in many ways predictable. Under suchunistances, any field could
afford some navel-gazing within its ranks, enjowry look at its darker side, and
invariably plough on in its self-appointed importanWith the oil crisis, MS/OR saw
the advent of a new world order where chaos, coxitgleuncertainty, and conflict
became the key working concepts. But even if they yet to be properly expressed,
the relevance of these concepts was recognizedbefdre October 1973, and not by
management science but by management proper. Asdiyittthe cry was faint and
shrouded within a pedagogic context; but it waslippbbd in the Academy of
Management Proceedinga scholarly voice of those decision makers whiedeon
MS/OR decision support tools - and its messagecteas.

Some time in the early seventies, studies at CaldoState University and the State
University of New York, published by Belasa al (1973) in theProceedings
uncovered certain simultaneous situational chanatts that decision makers
commonly faced:

the task is ambiguous;
the structure through which the task might be agisined is loosely defined;
the standard against which success is to be mehsemains unstable;

e A

knowledge of the organizational and wider environtegemains uncertain;
and

5. the opportunities for collecting more data/inforroat facts are constrained.

Today, lists such as these are written on the Wwbéeds of MBA lectures, as students
are told that the contemporary world is much mdraotic, complex, and uncertain
than the recent past. It is revealing to see thatpre-October 1973 world was no
different. What is clear is that ambiguous problelogsely defined resolution means,
shifty success criteria, incomplete knowledge, @odstraints on data gathering
created less of an opportunity, and more of a prablfor the application of the

management science of the day.
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Belascoet al designed the five characteristics into what isvkm@s a problem-case
instructional approach (Bdcker, 1987; Cochran, 2@orgiou et al, 2008). Students
were immersed in a problematic situation exhibiting five characteristics and asked
to (a) identify the critical issues, (b) decide wieethods are appropriate and use
them, and (c) ultimately interpret the results ofalgsis and suggest a plan of
implementation. The aim, in other words, was teheadecision making effectiveness
in situations characterized by limited informatiavhere time and resources are no
longer available to collect more information, yebexe a resolution is nevertheless
required based upon the information available etirer words, situations that require
making decisions in the absence of clear facts.

The studies indicated that substantive decisionge wpossible under such
circumstances. Such indications, however, were &agnd Belascet al provided
few details concerning how to make decisions urterstipulated circumstances.
More importantly, the authors did not address thigeglegitimate question of what
form these decisions can take. Thirty years l&@@chran (2000) and Bell and von
Lanzenauer (2000) provided an initial answer te thuestion in the context of
controlled training environments: the objectivelwthe problem cases characterized
above is not so much smlvethem, but tglan for the immediate future. Decisions in
the absence of clear facts, therefore, come irficitme of plans — what may be termed
planning as decision making

Still, when faced with making decisions in the aluge of clear facts, how is it
possible to yield robust and useful plans whengémeral, such robustness and
usefulness is a function of the availability ofdmhation/facts? At the time of the
Belasco studies, MS/OR had no answer. If it wasingayny attention to the
Proceeedingsit would have noted a set of characteristics dtutste of situations
that require making decisions in the absence drdacts. It would have further
noted that such situations lend themselves to idecimaking in the form of plans of
action where, due to item 5 above, the action(s)béo planned is(are) more
sophisticated than simply asking how more infororatican be obtained. If,
moreover, opportunities for collecting more dats#bimation/facts are constrained,
MS/OR would have noted that the decision maker d, @gually, the instructor
attempting to teach decision making for situatitatking clear facts — faces a non-
trivial task. It would take another six years (Atlkkd 979) before MS/OR eventually
took such notes.

Planning theory, however, had a complete diagnesi®ugh not solution - at hand.
A few months before the oil crisis struck, Ritteldawebber (1973) struck out at the
Forresters and Tinbergens of this world. They aschedged that the pursuit of
comprehensiveness and the rise of systems anhbgiprovided a:

growing sensitivity to the waves of repercussidret ripple through systemic networks

[...] We are now sensitized to the waves of repeionssgenerated by a problem-

solving action directed to any one node in the wetwand we are no longer surprised to
find it inducing problems of greater severity atngother node.

No matter this increasing awareness, however, tileoes questioned whether the
prevailing optimism of the time was actually abtedeal with such repercussions.
They noted a paradox in the prevailing faith. Oa @me hand, comprehensiveness
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allowed us to ‘expand the boundaries of the systemsleal with’, and, for its part,
systems analysis (and especially Forrester’s appjpaxpanded the methodological
and technical boundaries of applied scientific sieci making. On the other hand,
however, Rittell and Webber noted that, due to sxgansions:

it has become less apparent where problem centeiEnld less apparemhereandhow
we should intervene even if we do happen to knoatvaims we seek.

They noted an ‘arrogant confidence’ in systemsyatswho:

pronounced themselves ready to take on anyoneteiped problem, diagnostically to
discover its hidden character, and then, havingoseg its true nature, skillfully to
excise its root causes. Two decades of experieage Wworn the self-assurances thin.
These analysts are coming to realize how valid tineidel really is, for they themselves
have been caught by the very same diagnostic dlifits that troubled their clients.

For Rittel and Webber, a major culprit of this staff affairs was reliance on the

promise of rationality:
The difficulties attached to rationality are temaw, and we have so far been unable to
get untangled from their web. This is partly beeatlse classical paradigm of science
and engineering — the paradigm that has underladenm professionalism — is not
applicable to the problems of open societal systédme reason the publics have been
attacking the social professions, we believe, & the cognitive and occupational styles
of the professions — mimicking the cognitive stgfescience and the occupational style
of engineering — have just not worked on a wideyamf social problems. The lay
customers are complaining because planners and mtbfessionals have not succeeded
in solving the problems they claimed they couldreoWe shall want to suggest that the
social professions were misled somewhere alonditleeinto assuming they could be
applied scientists — that they could solve problamhe ways scientists can solve their
sorts of problems. The error has been a serious one

The authors, being planning theorists, publishedhe important planning journal
Policy Sciencesand wrote about ‘open societal systems’, ‘the joshl ‘the social
professions’, and ‘social problems’. Their writings set in the language of planning
theory. We have already noted, however, the synomgnrelationship between
planning and decision making. With reference todheve citation we can note the
following: decision making is a social enterpriseducible to the classical paradigm
of science and engineering, as Lindblom is in pamshow us; its consequences
extend to any number of publics, being felt beytrlimmediate desires of any one
decision maker; and, decision making participatesand is liable to the impact of,
open systems constituted by extraneous variablessum, the above is less
specifically about planning, and more about deaisi@aking in general.

To counter any accusations of undertaking a capatbing campaign against the
entire methodological edifice of decision makingtdt and Webber added a surgical
strike:
By now we are beginning to realize that one ofnimst intractable problems is that of
defining problems (of knowing what distinguishesadserved condition from a desired

condition) and of locating problems (finding whénethe complex causal networks the
trouble really lies).

In other words, the authors were not merely diswesef the prevailing leading
methodologies. They questioned the very cornerstarqmon which such
methodologies were built: the assumption that tmeblem to be tackled is
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identifiable, knowable, recognizable, and definalfl®ntrary to natural scientists,
they claimed, this assumption just does not hatdléxision making in the social and
administrative fields. Indeed, the greater probferdecision making — immersed, as
it is, in a heterogeneous environment — is to @etive problem to be tackled in the
first place! Even if system dynamics can claimnal@de a more exploratory approach
- for instance, by offering a visual simulation afsituation instead of forcing a
problem definition - its formulation of situatiomsto levels, flows and rates simply
transfers th@roblematiqueof problem definition into the problem of ideniifg and
defining these variables, all the while assumirggrtgeneric relevance.

Where Belascet al claimed that decision makers face increasinglyigodus tasks,
Rittel and Webber sourced such ambiguity in thgmai of locating and defining the
problem to be tackled. They noted that the ‘systapmmoach “of the first
generation™ (i.e. the prevailing methodologies thfe time) offered means for
analytically weighing alternatives toward some #ohly but no guidance for either
identifying problems or stipulating goals. Thesgelatwo — standing, as they do, at
each end of the analytical task - were either assuas given, or were explicitly left
out of decision making methodologies. Due to itdorel aspirations, decision
making had restricted itself to analysigven a discrepancy between a recognizable
problematic situation and a stipulated goal, it6&epointed task had been to find the
means to minimize such discrepancy. This assunagl#tision makers, and human
beings in general, are quite adept at recognizioblpms and identifying goals; help
is only required for measuring discrepancies betwerm. A neat division thus
prevailed, one that undoubtedly had helped decisiaking define itself ever more
rationally, precisely and professionally.

For Rittel and Webber, however, the world was moneatly divisible. For them, the
systems approach of the first generation had beeridocile’ in dealing with the
‘wicked’, ‘malignant’, ‘vicious’, ‘tricky’, and ‘agyressive’ world of decision making.
They called for a ‘second generation’ decision mgkparadigm. Such a paradigm
would guide the elaboration of new decision makmgthodologies. These new
methodologies would not be based on the same assmspas the prevailing
approaches. Indeed, they would be based on the@bsd these assumptions. The
new methodologies would not, for example, assune dkistence of objective,
logical, or even conventionally agreed upon, daté¢hat could indicate whethéne,

or a, solution had been found. They would not evenyresto claim that all possible
solutions to a problematic situation have beentifled and considered. They would
not attempt to prove that the proposed solutionato,proposed structure of, a
problematic situation is correct, true, wrong, éalgood, or bad. They would not
ensure that the level at which the problem is beauled is effective. Nor would
they hypothesize an exhaustive formulation thatlccdae said to contain all the
information a decision maker needs for tacklingrabfem. The reason was simple
enough: such criteria, claims, proofs, assurances heypotheses were impossible,
indefensible, unreliable, intractable, or downrightestionable. In assuming them,
decision makers were already being led to makesogs in the absence of clear
facts. Furthermore, although the first generaticethods targeted uncertainty, they
artificially manipulated it into ‘the clear unceirtgy of probability or game theory’
(Churchman, 1970), reducing the entire challenggt@d by uncertainty to one of

56



Making Decisions in the Absence of Clear Facts:igtdtical Perspective
lon Georgiou

learning the calculus of risk management. Rittel &viebber wanted methodologies
that could deal with the ‘wicked’ uncertainty ofketlwvorld where, at best, a range of
possible events (contrary to explicit consequenéesyensed, and no probability
distribution is forthcoming.

This is a tall order for decision making methods.ldast Forrester's claims about
system dynamics were based on what it should keetaldo. With each empirical test
of his approach, each claim could be ticked offlisie He had emphasized, however,
that any model built as a decision support tool trhes defensible, that is, the
boundaries of the model, its variables, and the et interactions must be

justifiable (Forrester, 1961: 117-119). Any aspeutluded in a model must be

traceable to some knowledge of the situation beegkled, and not to mere

assumptions about how the situation is believedb#o The more we rely on

assumptions, the greater the risk of making deassio the absence of clear facts.
This risk is minimized in proportion to the degteewhich we focus upon what we
actually know, no matter how minimal such knowledgght be.

We might add that, when, over thirty years lategnBis and O’Toole (2005a) assert
that decision makers must be trained to deal with mnanagement of judgments,
messy, incomplete and incoherent data, the apilicadf rigorous imagination,
multidisciplinarity, subjective analysis of multifated questions of policy and
strategy, and other related issues listed in tidaction, what are they doing but
confirming the contemporary relevance (not to seyency) of Rittel and Webber’s
requirements? But does this mean that we haveoymiotze on? Are we still, today,
stuck with Rittel and Webber’s diagnosis withoutuae in sight? Rittel and Webber
offered only a vague vision of what was required:
a model of planning as an argumentative approachegs in the course of which an

image of the problem and of the solution emergaduglly among the participants, as a
product of incessant judgment, subjected to ctinicgument.

Bennis and O’'Toole do no more than add a list aidirata, implying that we have
yet to answer challenges set more than thirty yagos Have there really been no
answers since 1973, or have Bennis and O’Tooleaglisesmething in the intervening
years?

In 2006, Buchanan and O’Connell (2006) wrote ‘a@&bhistory of decision making’
for theHarvard Business Reviewhere are nine sentences, in this eight-pagerpape
that superficially allude to the weaknesses of ghility, to the threat ofroupthink
(Janis, 1982), to the Janus face of technology tauile failings of intuition. The rest
constitutes an upbeat presentation that tells ahewiing story: decision making is
about the application, through technology, of pholitg theory, to assist executive
groups who credit the majority of their successes irtuition. Despite the
guestionable relevance of mathematical probabitiy instinct-driven decision
makers, or perhaps because of it, the paper isliageof the cave in which the bulk
of decision making theory and practice continuegirtd comfort, and by which it
allows itself to be defined. Have the decision mgksciences stagnated? Or have
they failed to communicate their developments tergsted publics, such as those of
the Harvard Business Reviéw Or, perhaps, the interest of these publics is
overestimated, and they are best fed on conventionghs. No mention of
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wickedness here. No systemic thinking. No alarntskedbout resorting to antiquated
or conditioned propositions when faced with newlleinges - even Bennis and
O'Toole warn about this. Indeed, no mention of Benand O’Toole’smaking
decisions in the absence of clear fa®teaders might be excused for wondering what
the difference is between learned journals andditpoks.

Belascoet al and Rittel and Webber offer a glimpse at the pots@er 1973 world of
decision making. It makes for sober reading. Fothdt world was as complex,
uncertain, and even chaotic as they make it obetdhen these terms understate our
world today. Today’s optimists consider such comsegs already tamed by our
technological capabilities and advanced probalilistethods. Rittel and Webber
would call them ‘arrogant’. For the pessimists, teems point to insurmountable
forces, leaving us no choice but to resort to edmifion. In the ocean of decision
making, the optimistic fish are fish food, whilsiet pessimistic fish are obsolete. All
fish, however, get to appreciate the relevance atewwhen they are fished. When
having to make decisions in the absence of cleds,fare decision makers to be left
hanging on the fishhook of methodological platis®@eOr will the methodological
reel lower them into a genuinely navigable streami?at exactlyis the ‘second
generation’ methodological paradigm? How can ibperationalized? And can it be
defined in more positive terms instead of the aggions it rejects? The answers are
to be found neither in planning theory, nor in mgaraent proper, and much less in
the Harvard Business Reviewaradoxically, the answers lie with the main adve

of rational analysis, the culprit that attracted trath of Rittel and Webber: MS/OR.
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Chapter Seven — Another Nice Mess

Aside from going by four different aliases, MS/G&Rgeographically divided. On the
one side, there is the American Schoobpérationsresearch. In 1969, Adelson and
Norman (1969) described its focus as lying withatidion analysis (Clemen, 1996)
and its game theoretic variants (Dixit and Skea®04). To see whether this has
changed or developed in any way, one can do nerbiian examine the vision of
one of this school’s leading contemporary advocates

In 2006, upon assuming his post as editorOpierations ResearchSimchi-Levi
(2006) described this journal as the ‘flagship’ ooty of its publisher, the American
MS/OR society known as the Institute for Operati®esearch and the Management
Sciences (INFORMS), but of the ‘profession’ as alehHe viewed his editorship as
‘an opportunity to reflect on changes in the prefes and society that should
influence the journal’, and proposed ‘to identifhat works well, what needs to be
improved, and what requires significant change ireation and emphasis.” He
acknowledged that, in the past, ‘the focus was Iyposh the development of
guantitative methods to solve operational and mamalgproblems’. He perceived
that ‘the emphasis of current research has shifteehrd solving more relevant
problems’, and that this entailed ‘expanding thepgcand coverage of the journal so
that it reflects and possibly influences the evolutof the profession’. He stated his
mission statement as follows:

To serve the entire operations research communitiyding practitioners, researchers,
educators, and students.

He added thaDperations Researchas always emphasized the publication of papers
that are of interest to more than a small portibsariety’. He also acknowledged,
however, that ‘[a]t present, there seems to be spereeption thatOperations
Researchs too focused on technical contributions and Huahe areas of interest to
the community are not covered by the journal’. Hest stipulated his objective as
being ‘to broaden the journal content, and conseilyi¢he field, by publishing
material that covers the entire spectrum of proBlemnterest to the community and
by identifying new and emerging areas’.

So far, one could be excused for thinking that MSMas about to grab the bull -
unleashed through the Rittels and Lindbloms of #nsld - by the horns. But there
was a linguistic twist to all of this. The terrescietyandcommunitywere not being
used as synonyms, and the focus was most defirmtebpmmunity The established
strengths of theommunitywere listed as being ‘Decision Analysis, Optimiaaf
Stochastic Models, and Manufacturing, Service, 8odply Chain Operations.” The
community’s emerging strengths were described i@ Iy ‘Financial Engineering,
Revenue Management, and the application of opastiesearch to other sciences,
through Computing and Information Technologies’ aideting Science’ was offered
as an example of these ‘other sciences’, along thighclaim of its having ‘a long
tradition in the [use of] rigorous mathematical ratscto improve decision making.’

Here is the crux of the matter. Simchi-Levic®@mmunityrefers strictly to those
writers who choose to submit articles @perations Researchor, at best, to this
journal’s readers. This community’s interests agpresented in one of its chief
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advocates, the editor of its flagship journal, whenwrites: ‘I would like to see
Operations Researchttracting and publishingigh quality managerial or technical
papers that are based on rigorous mathematical modelsteHthen, is a clear
indication of the interests of this community. Shmtevi divides these interests into
two distinguishable, but not unrelated, sets. Riiste is theScience of Operations
This:

refers not only to contribution to theory and thevelopment of new methods, but also

to analytical frameworks, quantitative relationshipnd mathematical models, some of

which may provide only insights into various probhke not necessarily specific

numerical solutions. Two good examples in this gatg include the celebrated Little’s

Law from queueing theory, and the more recentditee on supply contracts illustrating
the impact of risk sharing between suppliers angetsi

Then there is thEngineering of Operationd his:

focuses on solving specific operational problemsl &ence requires real data and
demands the development of computationally traetalgorithms.

Simchi-Levi sums up the future content of the j@lias follows:

Thus, the journal is interested in papers that Joon one or more of the following
dimensions:

» Define new problem domains for the field [Read: nmathematicallyamenable
problem domains];

* Introduce innovative concepts and mathematical ébations of problems [Read:
innovativemathematicatoncepts];

* Provide new insights into operational problems [iReeewmathematicalnsights];

» Develop new methodologies to approach known and pewblems [Read: new
mathematical methodologies, and known and nemathematically amenable
problems];

» Apply operations research methods in creative waysteresting application areas
[Read: mathematically creative ways to interestingnathematically amenable
applications areas].

Concerning whatever ‘changes’ in ‘society’ mighnffuence the journal’, or the

journal’s own aspirations to publish ‘papers thag af interest to more than a small
portion of society’, neither these, nsocietyitself, are mentioned further. In brief,
nothing has changed for the American School sire&91If anything, its members
seem to be ever more entrenched inside their ‘langecave’. John Mingers (2006)
said as much when he wrote how he:

read the article by David Simchi-Levi on the nevssion forOperations Researahith
interest and then increasing disappointment.

Setting aside the failure to address societal needsterests, Mingers explicitly
added that, based upon Simchi-Levi’'s editorial, tbenmunityitself was being ill-
served:

the journal does not serve the whole of the O.[Rroanity. It misses out completely on
what has become a major part of MS/OR, at leasiadibf the United States, and that is
what is known as soft O.R., soft systems or proldéncturing methods (PSMs).

Mingers described this ‘major part’ as having eredrifom:
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the failures in practice of mathematical modelingbe able to deal with the messy,
multi-dimensional, often unquantifiable nature ofrplex problematic situations.

He described them as:

rigorous, structured and above all successful ingiitg about improvements to such
“wicked” problems,

and added that:

[e]verywhere else in the world they are accepted a&enuine, if not crucial, part of
MS/OR, both as practiced and as taught in O.R.rarog.

Mingers could only conclude, rightly, that:

Operations Researchs restricted to only publishing papers that arasdd on
mathematical modeling of some form. As such, itncdrclaim to represent the whole
operations research community and should perhapsredtitled “Mathematical
Operations Researttio make clear its actual focus of interest.

Neither Simchi-Levi nor his editorial board seemheve paid attention to Mingers.
In 2008, when taking the ‘opportunity to reflect anany of the initiatives
implemented by the board in the last two yearsmdii-Levi’'s (2008) editorial
continues to reflect the hypnotizing shadows onctnee walls of theommunity For

a bunch of people aspiring to be professionals, districh-like behavior is strange.
Forget society if you must, but Mingers is a digtished management scientist of
international renown. Brushing aside a distinguispefessional, for whom it claims
to speak, as well as a ‘major part’ of the fielol; Wwhich it claims representation, is
not what one expects of a ‘flagship’ journal.

But what is this ‘soft OR’? What are these ‘sofstgyns’ or ‘problem structuring
methods’ to which Mingers refers? If they really alidress wicked problems, as he
says, then they must be of some use to makingidesig the absence of clear facts.
And the American Schoaloesknow about them. In 1996, a full ten years prior t
Simchi-Levi assuming th®perations Researcleditorial post, Rosenhead (1996)
presented them in another INFORMS jourtaderfaces What is more, they not only
claim to address such challenges as laid out byB#lascos and Rittels of the world
(Americanwriters publishing inAmericanjournals); they trace their lineage directly
to challenges laid out by a leadiAgnericanmanagement scientist in his critique of
American management science. Before we go any furtherefiig, it is worth
providing some additional context that can shedesbght on Mingers’ response to
Simchi-Levi.

The American management scientist in question issBlU Ackoff — educator,
consultant, and plannextraordinaire (Kirby, 2003), and Emeritus Anheuser-Busch
Professor of the Wharton School at the Universfti?P@ennsylvania, which institution
founded, in his honor, the Ackoff Collaboratory fAdvancement of the Systems
Approach (ACASA). In 1979, Ackoff published a papmsross the pond, in the
British School’'s ownJournal of the Operational Research Sociélifie paper bore
the somewhat macabre title The Future of OperatiBesearch is PasHis journal
choice was deliberate. ‘American Operations Re$e@scdead,” he began, ‘even
though it has yet to be buried.” He hoped that Bnigish and, by extension, the
Europeans, would be more open to a ‘renaissanes the hypnotized Americans
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ever could be. The paper may be appreciated asvakeaing, by MS/OR, to the
wickedness of the decision making world, and toealization that a radical
transformation for the field was in order. It haden six years for MS/OR to digest
the implications of Rittel and Webber’s diagnosisAckoff (1979), MS/OR offered
a postscript of no small significance.

Much like Rittell and Webber, Ackoff perceived MFRQ@s a first generation systems
approach relentlessly pursuing an ‘analytic probsmiving paradigm’. The
consequences of this pursuit could be seen iretttentcal practice of MS/OR as well
as in its ethical (or rather, unethical) approaztdé¢cision making. On the technical
side, Ackoff perceived an MS/OR obsessed by mattieahanodels and algorithms.
Although this obsession had led to ever more astiogntechnical modeling results,
the price had been unawareness of, or indifferéacer even incapability to deal
with, decision making situations in dynamic, tudntl environments. In other words,
a large dose dfeteris paribusvas evident in the practice of MS/OR. Now, a cletmi
and to a lesser degree a theoretical physicisthinigacket out a number of variables
in order to concentrate on a specific causal @tatiip. Economists do so as well,
although the interdependencies and unpredictalofitglobal market players render
the usefulness of such a practice questionable.Aesoff, this practice had led
MS/OR to search for problems where its techniquayg be applied, instead of living
up to its original promise: to take on the wholstsyn. What is worse, MS/OR was
tending to distort problematic situations so thaatoired techniques could be applied
to them, instead of dealing with such situations tbeir own terms. Ackoff
summarized MS/OR as either devoid ‘of any substarknowledge or understanding
of organizations, institutions or their managememt’ at best, as insensitive to their
needs and reduced to ‘mathematical masturbation’:

In the first two decades of OR, its nature wasadéxt by the nature of the problematic
situations it faced. Now the nature of the situaidat faces is dictated by the techniques
it has at its command. The nature of the probleawn§ managers has changed
significantly over the last three decades, but @R hot. It has not been responsive to
the changing needs of management brought aboat/drge extent, by radical changes
taking place in the environment in which it is grsed. While managers were turning

outward, OR was turning inward - inbreeding andowérting. It now appears to have

attained the limit of introversion: a catatonictsta

These are strong words.

Imagine MS/OR personified as a patient at the Géridospital. The doctor walks in
and offers the following diagnosis:

MS/OR
Profession: search and distort agent.
Physical state: dying.

Psychological state: psychosis (loss of contacth wigality), hallucinations (false
perceptions), delusions (false beliefs), flatteradfidct (restricted range of emotions),
cognitive deficits (impaired reasoning and probkstving), and occupational and social
dysfunction.

Behavioral symptoms: The patient’'s psychologicatestis reflected in catatonic
(extreme) behavior, ranging from maintaining adigosture and resisting efforts to be
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moved, to engaging in purposeless and unstimulatetdr activity, usually in the form
of masturbation.

Overall diagnosis: schizophrenia compounded by Vierelly catatonic masturbation.

No wonder the Americans would not listen. It is matle the British ever published
the paper.

The myth that MS/OR aspired to serve the wholeesysstemmed from its roots in
World War Il. Back then, interdisciplinary teams sfientists were set to work on
military problems whose solution, by default, wod&lor not only the allied war
machine but save the entire world from tyranny. &ndar conditions, a centralized
decision making body is effective and, in aidirggdecisions, MS/OR was aiding the
free world. However, when this affiliation to cealtred interests was transferred to
the relatively peaceful, but more complex, world cimmerce and development,
MS/OR increasingly retreated from the whole syst@ekoff described this system
as constituted by:

three fundamental interrelated organizational motd: how to design and manage
systems so that they can effectively serve thein purposes, the purposes of their parts,
and those of the larger systems of which they aré. ghese are thself-contro| the
humanizatiorand theenvironmentalizatioproblems, respectively.

He added that:

OR has been and is almost exclusively concerndd evigjanizational self-control. It has

virtually ignored the other two types of problendahe relationship between them and
self-control. Furthermore; it employs a Machine-Agpproach to the self-control

problem. Its method is analytic and its models @redlominantly of closed mechanical
systems, not of open purposeful systems. Thisdarlyl revealed when one considers
OR'’s use of two concepteptimizationandobjectivity.

OR had retreated to treating one part of a trigagystem. It had ignored Forrester’s
advice on the importance of analyzing relationshigscept in the case of closed
mechanical systems. Even this particular case arasshed by the employment of an
antiquated, or at least very limiting, approach. rébwver, Ackoff added, any

aspirations to interdisciplinarity had faded awathwhe pursuit of professionalizing

the discipline, the desire for registering quatifipractitioners, and the attempts at
accrediting academic programs. As for optimizateord objectivity, adherence to

them was leading to some highly dubious ethicatfmes.

Ackoff, himself a seasoned consultant, was exagpdrdy the failures of
optimization. Time after time, he dissected optatian models - that had been
accepted by decision makers - only to find thaadetd been massaged in order to fit
the algorithms, especially because neither the tgyamor the quality of the data
required by such algorithms was available (not pea& of the unreliability and
inaccuracy of the data used). Costs of researdmagbuilding such models had not
been factored into the savings they proclaimedfer.cAdequate tests of the models’
possible implementations were hard to come by,qdi@dumplementation procedures
to one-shot operations based on faith and minirgitihe opportunities for learning.
Coupled with the models’ inability to conform to csm-political as well as
environmental changes, Ackoff could only conclutattif an optimization model
was actually solving a problem, it was not the prob for which it had been
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commissioned, or if it was, circumstances had cedngp much by the time the
optimization was proclaimed, that the model waidl-isorn’.

Ackoff also questioned the utility of the instrunt&nideology behind optimization
modeling. Such an ideology assumes that ends (sisctmaximizing profit or
minimizing costs) are valuable in themselves andmaere to be employed in strict
pursuit of these ends. In the real-world of systemierrelationships, however, there
is no neat dividing line between the two. For AdkdfiS/OR falsely believed that
optimizing all the quantities of life could lead ¢ptimum quality of life. Economic
growth is a limiting objective, and not merely frahe ethical point of view.

Be that as it may, economics had permeated thartitgp system of self-control,
humanization, and environmentalization in whichisien making played itself out.
Whenever the three parts entered into conflict, ®S/treated it with a gloss of
objectivity through the application of game thedmythe interest of securing self-
control. Although ‘such conflicts are frequentlynceptualized by managers and the
researchers who serve them as games to be wongffAdkwed ‘such a formulation
[as] irresponsible, unprofessional, and unethical’:

It seems to me that it is the responsibility of mgers and their researchers to try to
dissolve or resolve such conflicts and serve alaforganization’s stakeholders in a
way that reflects the relative importance of thgamization to them, not their relative
importance to the organization. This cannot be deithout involving them or their
representatives in the organization’s decision mkiro fail to take all stakeholders
into account, as OR usually does, is to devalusdheho are not considered or involved
in the decision process but who are affected byheir exclusion is a value judgment,
one that appears to me to be immoral. Science hawa responsibility to all those who
can be affected by its output, not merely to theke sponsor it.

We find here an echo of Rittel and Webber’s catl dosecond generation decision
making paradigm based upon an ‘argumentative apprpeocess.” Ackoff himself
explicitly called for a new ‘synthesizing plannipgradigm’ that involved ‘designing
a desirable future and inventing ways of bringitngiout’. It is important to note that,
in both cases, the call for a new paradigm was go@mrade not only on ethical
grounds, but because of the technical failingsref/@lent approaches, as well as the
ostrich-like behavior to which the ‘profession’ haglcome prone.

Ackoff's call for a newplanning paradigm did not preclude decision making. It was
not based on some supposedly neat division betwtaming (including planning
theorists) and decision making (including managdnserentists). In keeping with
our earlier discussion, he saw the two as synongmble intended, moreover, to
expand the entire idea of what decision making ilsntdhis stemmed from his
observations, in both the private and public sectoi what managers actually do:

Managers are not confronted with problems thairadependent of each other, but with

dynamic situations that consist of complex systefshanging problems that interact

with each other. | call such situationgessesProblems are abstractions extracted from

messes by analysis; they are to messes as atortstatdes and chairs. We experience
messes, tables, and chairs; not problems and atoms.

Messesare ‘systems of problems’. As such, messes aftdelito the structural
dynamics of systems. Systems are constituted leyreiating parts. If we optimize
each of the parts, this does not necessarily leagtimal performance of the system.
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Indeed, one part’s intended optimization might Gonfvith that of another’s as each
part effectively competes for more resources. Téasls to detrimental consequences
for the system as whole. The performance of a Bystikepends more on how the
solutions to its partenteract than on how they act independently of each other'.
Without focusing on such interaction, the systeskgicollapsing, leading to the
demise of its parts. Game theorists would call #htse-losesituation.

Of course, such an insight was what motivated Btereto develop his industrial
dynamics methodology. Whereas, however, Forrestesepted his approach as a
complement to the existing MS/OR techniques, Ackeddt calling for an overhaul of
MS/OR — and with good reason. Ackoff perceived rikisig dichotomy between
MS/OR practice and decision making practice. MS/GReped in an atomic,
analytical paradigm, focused upon problems, notsems'Managers,” on the other
hand, ‘do not solve problems; they manage mes#es’'such, MS/OR, if it was
solving any problems at all, was not solving thal-sgorld decision making dilemma
of managing messes.

For Ackoff, the key lay in MS/OR’s obsession wilolving things. ‘Effective
management of messes,” he wrote, ‘requires a péaticype of planning not
problem solving’. Whereas MS/OR analysis focusedakmng things apart, decision
making required a synthesizing practicedgsign(or redesign) of organized systems
SO0 as to reduce or eliminate messes’. Ackoff's waydis crucial here: mess
reductionis as equally valid and useful as me#imination In other words, under a
‘synthesizing planning paradigm’, optimality would longer govern the practice of
MS/OR. Furthermore, since systems are defined g thtructure and invite
structural, that is, relational analys@gsigningsystems impliedtructuring messes.
Optimization would be substituted by structurizati@s the key guiding principle of
the new MS/OR practice. Systemic improvement, @gtto some limiting economic
growth, would be the objective pfanning as decision making

In addition, if decision makers could not manageewen understand the messes
confronting them, sheer synthetic practice or s$tmat¢ analysis was not enough.
Ackoff contended that the practice of system desgmuiredlearning about the
unstructured reality even as structural attemptsewseing made to improve it.
Decision making, in other words, had to be infugéth a degree of action research —
a requirement already alluded to earlier by Friesimand Hudson (1974). Therefore,
whatever new decision making methodologies wouldergen from the new
‘synthesizing planning paradigm’ for the resolutiohmesses, they would have to
facilitate learning and effective adaptation in idiyp changing, dynamic
environments. As Forrester has indicated, in sinatlacking clear facts, learning
translates to more resourceful use of whatevetduininformation is available, and to
the useful portrayal of the implications of thisarmation. The still-born products of
optimization would thus be countered with formari@ng products, ones that could
squeeze more juice out from the available orangd, enable effective navigation
through an otherwise unstructured, messy, and wic&ality. These products would
not solve, butesolve over and over again in response to, and ptteto influence,
changing circumstances.
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The relevance of learning to decision making waplanized ten years later by de
Geus (1988) when, in stressing that ‘the abilityearnfasterthan competitors may
be the only sustainable competitive advantage$dveed the seeds of organizational
learning and knowledge management. In other wordspnly can decision making
benefit from learning, not only are the two intarted, but accelerated, sustainable
learning approaches might be the only remaining teeyrganizational survival.
Forget marketing mixes, discount offers, mergeraopmities, new product launches,
and all the usual managerial foci. The tendencyatdva catatonic state is inversely
proportional to the pursuit of learning, or equallysustainable state is proportional to
sustainable learning.

Of course, when faced with an absence of cleassfabe issue is not so much
sustainablelearning. The term implies a temporal developmenéreby more facts
continuously unfold. Making decisions in the absenuf clear facts requires
knowledge managemeat whatever facts are at hand — an activity, meeeowhich
subsequently contributes to sustainable learninge Detter we can manage
knowledge from the facts at hand, the more confidewe will have for making
decisions based upon those facts.

We have, therefore, two issues that impact uporability to make decisions in the
absence of clear facts: knowledge management, gstdnsic planning — the latter
stemming from Ackoff’s call for @ynthesizinglanning paradigm that accounts for
systemic interactions, as well as Forrester’s tiagshof the importance of relational
dynamics.

Now, it is quite obvious that these two issuesfareemoved from those stipulated
by the ‘flagship’ journal of MS/OR — especially senthey have arisen from equally
distant issues such as the exploration and degidasirable futures, the reduction of
elimination of messes, action research, structuriamgd ethics. A new MS/OR
paradigm is indeed required if the conclusions meedaawing from Ackoff ever hope
to be translated into decision making methodologd%& need not attempt an
overhaul of MS/OR. Indeed, given the usefulnesbgitllimited, of traditional
management science, it would be unwise to throwbti®y out with the bath water.
More to the point, what is required is an altewaticomplementary paradigm that
can resuscitate MS/OR from its dying throes. Misgkas already indicated that
Ackoff's ‘renaissance’ is already in motion in tfeem of ‘soft O.R., soft systems or
problem structuring methods (PSMs)'.

Be that as it may, we still have some unansweregstipns regarding our own
conclusions above. In particular, what are we t&enaf thisknowledge management
issue? And must we merely take Ackoff at his wdrdtta ‘synthesizing planning

paradigm’, in other words, one based upon systéynisi needed? Rittel and Webber
already noted that, although our exposure to systestwork models has increased
our awareness of real-world systemic repercussidnbas also exacerbated the
difficulty of identifying problem causes within meled or real-life networks. They
added that this difficulty is compounded by a felability, when faced with the

complexity of network relationships, to effectivelgcate where intervention is
required and how such intervention should proc@edhaps such difficulties can be
overcome by investing in training and/or approgrisgchnology. Such investment,
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however, will not be forthcoming based upon theteotions of a single thinker, no
matter his status in his field. We must searchréat world for evidence of the need
of a systemic approach.
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Chapter Eight — The Paradoxical Challenge

In the previous chapter we noted two issues thaaohupon our ability to make
decisions in the absence of clear facts: knowledgmagement, and systemic
planning. We concluded by asking, (a) what we arentake of knowledge
management, and (b) for evidence, from the realldydhat Ackoff's call for a
systemic approach is actually required. In answgettese two questions, we will end
up perceiving the paradoxical demand that must &ewhen making decisions in the
absence of clear facts.

First, then, what are we to makekofowledge manageménkKnowledge management
views knowledge as intellectual capital, a resotocee tapped for the furtherance of
organizational activity. It is highly dependent tethnology, especially searchable
databases, which have led knowledge managemeset ‘eybated to mining for data’
(Scarbrough and Swan, 2003). Butkifowledge managemergt synonymous with
data mining this synonymity is problematic for the case ofking decisionsn the
absence of clear factdData mining is a technologically-dependent agtivthat
attempts to automatically uncover imperceptible@ations, patterns, anomalies and
clusters within large volumes of data (Alavi anavdna, 2003). This focus on large
volumes of data clearly renders it irrelevant toseh situations characterized by an
absence of clear facts. Indeed, data mining is hemnofirst generation systems
approach and, by extension, so is knowledge managenm/VNe require the
development of intellectual capital through otheyams.

There is, moreover, a wider problem with knowledganagement. In a world

requiring the versatile use and portrayal of limitdata, or information, with a view

to construct knowledge, enable learning, and infaation, knowledge management
sells itself on the promise of offering practicableays of disseminating and

leveraging knowledge in order to enhance orgamimati performance’ (Easterby-

Smith and Lyles, 2003: 3). However, an investigaiito whether the field has lived

up to its promise paints a disturbing picture (Kkeka2004):

[W]hen investigating the conceptual literature orowledge management it seems that it
is burgeoning with viewpoints that overlap, and coonly contradict each other... the
literature has not provideshethodologicalguidance fordoing knowledge management
(i.e. managing knowledge), without which knowledganagement is fated to remain ill-
defined, open to misinterpretation and sometimesealpy unscrupulous practitioners...
there are quite significant differences betweenwhiters on knowledge management,
and following each will lead to quite different appches to knowledge management
practice... While the knowledge management literapuesents many insightful points,
definitions and analyses, none inspire confiderlcat tsuccessful management of
knowledge will result (or is even possible) assuteof a process of selecting from these
insights.

Personified as an executive, this is equivaleriidimg called in by the boss, only to
be told that ‘after a thirty-year career, we haeeinfd you to be contradictory,
incoherent, unpredictable and untrustworthy.” Nobd news.

For our purposes, an effective decision maker is @ho can do knowledge
management resourcefully in the absence of cleets.falhe field of knowledge
management is not only silent in the face of thoseace; it fails to live up to the
minimal of expectations even when data are avalabWe shall have to look
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elsewhere for the knowledge management needs ®fiales in the absence of clear
facts.

A glimpse of how such needs may be addresseddedafi by reminding ourselves of
the importance of semantics and pluralism to th&imgaof decisions in the absence
of clear facts. Bennis and O'Toole (2005a) alsonpdb the relevance of the
management of judgments, ethics and morality, dgerimagination, subjective
analysis, wisdom and experience, and interpersskils. We can also reasonably
expect that problematic situations lacking cleatdallow for relatively few outright
structural assumptions about them. Perhaps noitpration is available among
seemingly important factors, or perhaps key aspsgptear to be equally necessary,
though treatable on respectively different dimensidn brief, an open-ended nature
characterizes such situations. This, in turn, es/ivariations of interpretations about
what is going on.

If on the one hand, however, an imperfectly knovtmasion opens the doors to wide
interpretations, ambiguity, on the other, conssdhe degrees of freedom allowed in
interpretation. Here, then, lies the essential néeare is required so as not to
introduce assumptions which do not fall within tih@mework of the situation as

given — remember Forrester's warning: any conchsionust be traceable to
knowledge (no matter how minimal) of the situatlmging tackled, and not to mere
assumptions about what the situation is believedetoA certain degree of mental
discipline, or interpretative rigor, is called favhen conceptually framing the

situation, avoiding any suggestions or conclusiahich are not clearly within the

bounds of what is given. The risks of not adhetmghis are tantamount to resolving
an irrelevant, imaginary, nonexistent, or wronghybem.

The effectiveness of decisions in the absence eércfacts and, by extension,
decision making ability, is proportional to the detion of significant information,

from the facts available, which respects the degrek allowable interpretative

freedom relevant to the situation. Significant mf@ation, in turn, may be understood
not only as information which is interpretativelgund, but as information which
effectively serves the interests of the managensénincertainty inherent in the
situation, and thus ultimately renders the decisimaker tangibly better informed,
better equipped, and more confident to deal wighsituation.

It is here, with the focus upon developing intetatien skills, that we begin to

appreciate the non-trivial, even daunting, taskedaby decision makers in situations
lacking clear facts. When was the last time MBAsreveffered a course on

interpretation skills; or a course in rigorous inmagion, or even in subjective

analysis, or wisdom and experience, or pluralism?Bennis and O’'Toole, these are
the very courses required for the complete traimhdecision makers. Perhaps it is
true that formal education has changed little siheeld' Century (Banathy, 2001).

What is clear, however, is that these are the skilis required for making decisions
in the absence of clear facts.

Thus far, therefore, our knowledge management regquént can be described in the
following terms. Given an absence of clear faats, therefore sparse knowledge of a
problematic situation, what is required is a wayetdract information from the
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available facts; a way that stands in contradifbncto the traditional, volume
dependent, data mining techniques; a way thatfasrnmed through a methodological
discipline that can offer interpretatively soundnclusions. Contrary to traditional
knowledge management, as exemplified in its dataingi methodologies, the
effectiveness criterion for knowledge managemetitnet lie in the manner in which
it resourcefully searches through volumes of data, in the manner in which it
resourcefully interprets limited facts.

Interpretation, however, must also have a purpBser since Lindblom, everyone
consulted in the discussion thus far has stredsednmportance of structuring the
problematic situation. In effect, they have indeththat we not only need to extract
whatever information we can; we must structure saébrmation in some way that
will guide us toward problem resolution. Where #®arch activities of data mining
identify otherwise imperceptible aspects in reafdata, knowledge management in
the absence of clear facts must offer a meangudtating the extracted information
in a manner that enables rigorous problem defimit&sfter all, as Rittel and Webber
point out: the greatest problem confronted in hgemmmake decisions in the absence
of clear facts is to define the problem about whdetisions must be made. Unless
such definition is forthcoming, there is little pbito any knowledge management
methodology.

Knowledge management for decisions in the absehctear facts, therefore, must
address the following: the production of interptisly sound knowledge from

whatever limited or limiting sources are availalaled the rigorous application of this
knowledge in the service of problem definitionmitst, in other words, answer the
following two questions. First, given an absencelefr facts, how is it possible to
discriminately extract interpretatively sound infation from the facts that are
available? Second, if such information can indeedeltracted, how can it be
discriminately structured in a way which enablg®rous problem definition?

Notice thatinformation extractionmust be undertaken in a manner that offers
interpretatively soundnformation, and thaproblem structuringrequires a manner
that enablesigorous problem definition. Information contributes to tdevelopment

of knowledge. It addresses epistemological needssuch, its extraction must be
governed by an epistemological criterion. Structore the other hand, provides the
basis upon which a solution is designed. Much éikearchitectural structure, in order
to ensure a solution to the real, existent, relexaard correct problem, rigor is
required in building the problem’s definitional wtture. Both activities, moreover,
must be undertakediscriminately that is, in a manner that yields interpretive and
structural conclusions that are defensible andfiaiste against the facts at hand.

In summary, effective knowledge management forgiees in the absence of clear
facts is achievable through the resourceful usiarofed facts. Such resourcefulness
is achievable through a means for discriminatelyraeting interpretatively sound

information from the facts that are available, adlvas a means for discriminately
structuring the extracted information in a way thetables rigorous problem
definition. Figure 4 summarizes the effectivenesgerwon and methodological

requirements of knowledge management, one of twoet that impact upon our
ability for making decisions in the absence of claats.
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Making Decisions in the Absence of Clear Facts

Effectiveness Methodological

Impacting Issue Criterion Requirement

A means for discriminately
extracting interpretatively
sound information from the

facts that are available
Resourceful use of

limited facts A means for discriminately
structuring the extracted
information in a way that
enables rigorous prohlem
definition

Knowledge Management

Figure 4: The effectiveness criterion and methodofgical requirements of knowledge
management for decision making in the absence ofear facts

So much for knowledge management. What's the béd algout systemicity? Well, to
begin with, the first direct theoretical and praatiresponses to Bennis and O’'Toole’s
educational imperative came from the field of sysescience (Georgiou, 2006,
2008). Second, we have seen that the scientifidextrefor the design of
comprehensive plans is traceable to Ashby’s LaRexjuisite Variety for controlling
systems. Indeed, the very pursuit of comprehensmplies a perception of
interrelated issues. Third, with Forrester we she/ ¢mergence of mathematically
formulated systems simulated on computers, enablmgwareness of the impact of
systemic dynamics. Forrester’s approach allowedQ®Sto be equated witkystems
analysis. He made us aware of decision making ssst@m, constituted on the one
hand by decisions, and on the other by informatinthermore, he highlighted how
any decision point participates in a realm or systenstituted by other decisions. In
other words, relational dynamics and the interddpany of decisions came to the
fore. Forrester was also the first to indicate link between structural design and
systemic improvement. Ultimately he demonstrated hsystemic approach enables
a comprehensive scope without necessarily requeorgprehensive detail. System
dynamics has also laid claim to generic, identlBalsystemic structures in the real
world known assystem archetype#lore broadly, scholars and consultants engaged
in systemic problem solving have created a scorgystems methodologies to assist
decision makers (Jackson, 2003). And let's notdbithat Forrester sowed the first
seed regarding decision makieffectivenessn the absence of clear facts. Beyond
Forrester, we saw how MS/OR aspires to ‘take omwthale system’. We found Rittel
and Webber acknowledging the awareness of netwgrlardics afforded by the
systems approach, irrespective of their having e such enthusiasm with new
challenges. Rittel and Webber also warned us altbet dangers of treating
problematic situations as closed systems insteaghefh systems liable to extraneous
variables. And when they called for a new decisiaking paradigm, they explicitly
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called for a second generatiggstemsapproach. Mingers then threw in the idea of
soft systemsequating it withsoft ORand problem structuring methods (PSMahd
claiming it to be a ‘major part’ of MS/OR — at I¢aautside the United States. When
the Wharton School decided to honor Ackoff with esearch center, its title
proclaimed theAdvancement of the Systems Approadfhen Ackoff described
organizational problems, he painted the pictura tfipartite system of self-control,
humanization and environmentalization. He echoetteRand Webber's warning
about closed systems, and added that MS/OR wasyulbped for meeting the
systems challenge. It has been talk of systemshhsitalso made us aware of the
fuzzy line dividing means and ends, of the weakeesd optimization and of the
guestionable consequences arising from the puddudtbjectivity. And of course,
without talk of systems, we would never have beadenaware about messes and
their relevance to decision makers, nor indeed fabearning and knowledge
management. Indeed, without talk of systems we @vawdver have been led to
consider an alternative paradigm for decision mgikike would never have been led
to coin the phraselanning as decision makind\nd the idea of systemic planning
would never have occurred. The very tesgstemicitywould more likely have us
recalling an album by The Polic&ynchronicity than considering it as something
relevant to decision making.

Systems thinking has permeated our discussion.ddbtdwe have yet to fully grasp
this idea, its methodological implications, andafsgplication to decision making. We
do appreciate, however, that systems thinking mellcentral to making decisions in
the absence of clear facts. Let's be clear abast #orrester introduced systems
thinking in order to alleviate the traditional, jdimted MS/OR approach that was
leading to decision making in the absence of cfaats. Rittel and Webber then
contended that, although such disjointedness hdeeth been alleviated, decisions
were still being made in the absence of clear faetause, within a complex network
of interrelated issues, it had become increasiddficult to identify problem centers
and the manner in which effective intervention wasssible. Nevertheless, they
perceived the utility of a systems approach inidgalith an absence of clear facts,
and called for a second generation systems paradigrkoff then threw in the
messes decision makers have to deal with. A mesanisunstructured reality
constituted by interacting, changing problems alychith we can, at best, only have
partial information. Its interacting nature compdsnthe necessity for a systems
approach, but explicitly adds the requirement toabke to deal with an absence of
clear facts even as a systemic attempt towardugsnolis being made.

Systemicity, then, plays a key role in making decis in the absence of clear facts.
But our appreciation need not rest on the claimpeauple like Ackoff, nor on any
suspicions that the discussion thus far has besredy constructed to ensure the
inclusion of the systems idea. We need only loathatworld around us for evidence
of the importance of systems thinking to decisiormking. For there is an
unquestionable, not to say insatiable, demand dorstbns to address the holistic or
systemic nature of problematic situations.

The Inquiry into the 1997 Southall rail disasteithie United Kingdom found that ‘it
would be wrong to concentrate on the failings & ¢thiver when there is compelling
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evidence of seriousystemicfailings within Great Western [Train$]— failings
further attributed to the rail industry as a whbileone of the companies prosecuted
for the October 2000 Hatfield cra&h.

In an interview given by the then UK Liberal Demats’ leader Charles Kennedy to
the BBC'’s Peter Sissons on 4 June 2001, Kennetddalr a ‘holistic approach to
government which is longer-term and | think monedeeing than the short-term
which has tended to plague successive British agtrations’

In his 2002 annual review Nick Land, Chairman afi€r& Young, concluded that:

The root cause of corporate collapse and scandalsompanies like Enron and
WorldCom was not audit failure. They came aboutbse ofsystemidailure in the US
around corporate governance and transparency, miegustandards and regulation,
and, perhaps most importantly, as a result of gteed

In 2005, New York Federal Reserve President TimoBwsithner expressed his
concern over a developing paradox: whilst increasedplexity of financial systems
reduces the individual vulnerability of firms, bmpounds uncertainty as to how the
financial system as a whole might function in tlemtext of asystemicshock from
hedge funds and other unregulated institutions.

Three years later, in the midst of the most seweedit crunch in living memory,
White House Press Secretary, Dana Perino remintied ptess of the Bush
administration’s awareness of ‘tlsgstemicrisk posed by Fannie Mae and Freddie
Mac because of the very large role they play inshmgimarkets, and because of their
business practice’s’ Merrill Lynch, the global financial services firnadded that
‘any solution to the credit crisis needs to take #Hpproach that it is aystemic
problem’, qualifying a potentially systemic solutias one that would ‘facilitate

7 As reported on the BBC Internet site on 21 December 1999 in a report entitled Rail Managers Rebuked Over
‘Catalogue of Errors’ at the following URL: http://news.bbc.co.uk/hi/english/uk/newsid_573000/573740.stm

8 As reported by the British newspaper The Daily Telegraph on 8 October 2005 in an article entitled Companies fined

£13.5m for Hatfield crash at the following URL:
http:/ /www.telegraph.co.uk/news/main.jhtml?xml=/news/2005/10/08/nhatfield08.xml

9 As reported on the BBC Internet site on 4 June 2001 at the following URL:

http://news.bbe.co.uk/vote2001 /hi/english/ programmes/specials / election_call/newsid_1369000/1369845.stm. It is
also worth mentioning that a holistic aspiration to government (known as jozned-up government) guided, at least in theory,
Prime Minister Tony Blair’s New Labour government in the United Kingdom during his administration (Pollitt, 2003).

10 Ernst & Young’s chairman’s review of the year 2002, as reported on the firm’s internet website on 23 October 2005
at the following URL: http://www.ey.com/global/content.nsf/UK/UK_Annual_Review_2002_-_Chairmans_review

11 As reported by Reuters on 18 October 2005, in an article entitled Fed's Geithner: Market changes have altered risk
at the following URL: http://today.reuters.com/investing/ financeArticle.aspx?type=bondsNews&storyID=2005-10-
18T2008377_01_N18235770_RTRIDST_0_ECONOMY-FED-GEITHNER-UPDATE-1.XML

12 As reported by MarketWatch (of The Wall Street Journal Digital Network) on 8 September 2008 in an article
entitled Press Briefing by Dana Perino at the following URL: http:/ /www.marketwatch.com/news/stoty/ press-
briefing-dana-perino/story.aspx?guid=%7B26BC94D3-0AE7-4F8A-B183-5A7D028 A5250%7D&dist=hppr
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consolidation*>. One commentator added that “Systemic solutien&don-geek talk
for the mother of all bailouts’, leaving the re$tus to draw our own conclusions as
to whether economists really know the differéefice

In 2008, as the new school year was beginning, Bebaddy, Senior Associate with
the U.S. Department of Education during the Reagaministration, wrote:
‘Americans wonder how... a downward slide in edugatias occurred over so many
years, and the answer is that the problemyiemit™. He may as well have been
writing about any country’s public education system

During any one particular 24-hour period, a sedmhthe wordsystemicon the
Google News Internet site can yield upwards of 6f#Xults! Many of them refer to
systemic problems or systemic crises calling fateyic approaches and systemic
solutions. Even if you grant a degree of duplicati®tween the results, there is no
doubt about it: addressing systemicitydens l'aire du tempsor as von Bertalanffy
writes:

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

Except that he wrote this in 1967 (von Bertalantf968: 3), which goes to show that
systemicity is not just a contemporary phenomeitas.perennial in the fullest sense
of the term: it not only constantly occurs, but atso generates long-term
repercussions. On the one hand, it is perceivedmsblem with complex symptoms
whilst, on the other, it is perceived as a solutmthe complex reality of the world. It
is, at once, problem and prize. As such, for alttdik in the news (as well as in MBA
classrooms), systemicity continues to confound. §ve hard-pressed to define
systemic problems. We are hard-pressed to consggteémic plans. We are hard-
pressed to find systemic solutions. We are hardsget to find someone who can do
either or all of these activities, not to mentieat¢h them. Yet the world cries out, and
not becaussystemss a notion or a fashionable buzzword. From glakatming to
supply chain management, from experiential learti@pry to computerized system
dynamics simulations, from graph theory to sociatworks, from Jungian
psychology to gestalt psychology, systems are,oif evident, then at least felt
everywhere - including, and especially, in decismaking. And, as we have seen,
decision making in the absence of clear facts isSmmune.

13 As reported by the CNN Internet site on 8 September 2008 in a report entitted UPDATE: GSE Plan Limits Risk
For E.U. Lenders, But Write-Backs Unlikely at the following URL:
http://money.cnn.com/news/newsfeeds/articles/djhighlights /200809081257DOWJONESDJONLINE000473 . htm;
see also Debate shifts to systemic solution, by Krishna Guha, Michael Mackenzie and Saskia Scholtes as reported by
the Financial Times newspaper’s Internet site www.ft.com on 12 September 2008 at the following URL:

http:/ /www.ft.com/cms/s/0/e25fab04-8063-11dd-9929-000077b07658 html

14 As reported on 19 September 2008 by USNews & World Report in an article by James Pethokoukis entitled The
Colossal Bailout of 2009 at the following URL: http://www.usnews.com/blogs/ capital-commerce/2008/09/19/the-
colossal-bailout-of-2009.html

15 As reported on 8 September 2008 by NewsWithViews.com in an article by Dennis L. Cuddy entitled Educational
problems & solutions at the following URL: http://www.newswithviews.com/Cuddy/dennis137.htm
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Immune it might not be, but making decisions in #fsence of clear facts poses a
severe challenge to the necessity for systemictisoki In order to appreciate the

nature of this challenge, let's reconsider a litBarlier, Forrester taught us that the
effectiveness of a decision maker is not demorestréitrough access to better or
more information: the effectiveness of a decisicaker is demonstrated in an ability

to use, more resourcefully, whatever limited infatron is available, and to portray

its implications more usefully. We could concludeck then that, since the

acquisition of more information can be time-consugnicostly, and compounded by

delays in completing the meta-level decision preselsich addresses procurement in
the first place (Grunig and Kihn, 2005: 181-195)exision maker whose sheer
thinking process enables the effectiveness in qurestay well be in high demand.

As an example, consider the following. Your boslscgou in, gives you a single
sheet of typed paper, and says: ‘| need to malkecsidn based on these facts. What
do you suggest?’ You consider the available detailshe sheet of paper, and reply:
‘I'll need $30,000, a team of three people, andmsbnths to get you the information
we need to make the right decision.” Your boss tbalts in a colleague of yours,
hands over the same sheet of paper, and asksmnigegeeestion. Your colleague takes
a moment to study the available details, and tleghies: ‘I'll have your decision on
your desk by Friday.” Whose thinking process woenththe assignment, not to
mention the confidence of their boss?

The boss chose upon the promise of effective kmbydananagement. We have seen,
however, that making decisions in the absence edrdacts must practice, and be
informed by, systemiplanning as decision making is not enough to discriminately
extract interpretatively sound information from tlaets that are available. It is not
enough to discriminately structure the extractefdrimation in a way that enables
rigorous problem definition. For although such agting and structuring activities
help us move toward a decision, the decision itsei§t be systemic, and for this one
requires a systemic plan wherellye decision is seen as set of interrelated
decisions. Decision making in the absence of dleets, therefore, must answer the
following question: given a discriminate extractiaof interpretatively sound
information from the available facts, and given iscdminate organization of the
extracted information in a way that enables rigerpuoblem definition, how is it
possible to discriminately plan a systemic apprdaebard resolution? This activity,
like those of knowledge management, must be uridEr@discriminately that is, in a
manner that yields a systemic plan that is defémsibd justifiable against the facts at
hand.

Effective knowledge management for decisions in #fssence of clear facts is,
therefore, achievable not only through the resdutcase of limited facts, but
through the incorporation of systemicity. Thiséatis achievable through a means for
discriminately planning a systemic approach towasblution. Figure 5 summarizes
the results of our understanding of the two issihe$ impact upon our ability for
making decisions in the absence of clear facts.
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Making Decisions in the Absence of Clear Facts

Effectiveness Methodological
Criterion Requirement
A means for discriminately
extracting interpretatively
sound information from the
facts that are availahle
A means for discriminately
structuring the extracted
information in a way that
enables rigorous prohlem
definition

Impacting Issue

Resourceful use of

Knowledge Management limited facts

A means for discriminately
Systemic Planning Incorporating systemicity planning a systemic
approach toward resolution

Figure 5: The effectiveness criteria and methodoldgal requirements of the two issues that
impact upon decision making in the absence of cledacts

It is now possible to perceive the severe challgguged by making decisions in the
absence of clear facts. On the one hand, effe@sseis measured by resourceful use
of limited, partial, incomplete information. On thather hand, effectiveness is
measured by incorporating systemicity, by providimystemic results, by
implementing wholes rather than disjointed parts.d@cision maker who can
effectively do knowledge management in the absefodear facts is not enough.
Neither is a decision maker who can simply plansolve systemically. Making
decisions in the absence of clear facts posesdif@ving paradoxical demand: it
asks for useful and practicaystemicresults in the face gbartial information or,
equally, for implementablevholesin the face of informationahcompletenessin
increasingly complex networks of interrelated issughere neither the relationships
nor the issues can be understood completely, decisiaking effectiveness is
proportional to our ability to deal with this pacagcal challenge.

In summary, then, we have identified two activitteguired for making decisions in
the absence of clear facts: knowledge managemehsysiemic planning. Effective
knowledge management will be proportional to theoueceful use of limited facts,
whilst effective systemic planning will be proporal to the incorporation of
systemicity in decision making. Any methodologyttparports to support and guide
decision making in the absence of clear facts nmsvide a means for doing
knowledge management by (a) discriminately extngctinterpretatively sound

information from the facts that are available, &by discriminately structuring the
extracted information in a way that enables rigerguoblem definition. In other
words, the methodology should produce knowledge sinecturally apply it in the

service of defining the problem at hand. In additithe methodology must provide
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for a systemic approach toward resolution. The peodf this approach should be a
systemic action plan of interrelated decisions timaps out how the problematic
situation will be tackled systemically.

Earlier, Mingers indicated that ‘soft O.R., softsems or problem structuring
methods (PSMs) [are] able to deal with the messyjtisdimensional, often
unquantifiable nature of complex problematic siwad’, adding that they are
‘rigorous, structured and above all successfulringing about improvements to such
“wicked” problems.’ It is time to consider whethBfingers’ recommendation can
answer our requirements.
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Chapter Nine — Structuring the Theoretical Foundati

Ackoff’'s (1979) diagnosis of MS/OR, published inetiBritish Journal of the
Operational Research Societyid not fall on deaf ears. Indeed, in the sana wé
its publication, and in terms reminiscent of Linail and Rittel and Webber, two
British management scientists were expressing twgicern that MS/OR was all but
ignoring the complexities of real world decisionkimy (Eden and Sims, 1979). Two
years later, theJournal of the Operational Research Socigyblished a paper
proclaiming that the ‘O.R. community’ was in thedes of a ‘Kuhnian crisis’, and it
predicted that it would most probably produce arfal; alternative decision making
framework along the lines of Ackoff’s ‘synthesiziptanning paradigm’ (Dando and
Bennett, 1981). During the 1980s, this ‘Kuhniarsistiwas played out largely as a
war between ideologies concerning the nature aadtipe of MS/OR. Even during
its early stages, it led some sympathizers to phoclthat, although it made for
‘enjoyable debate’, it was ‘pointless’, ‘futile’)nd ‘irrelevant’ to practitioners who
faced real problems in the real world (Eden andh@ma 1983). Perhaps this was a
premature conclusion, since the ‘enjoyable debdid eventually give rise to
methodological insights and, indeed, entirely newthndologies. Aspects of the
debate were collected by Flood and Jackson (1981 Kays (1995). We shall follow
the debate only indirectly, however, choosing tocamtrate instead on what will
prove to be relevant to decision making in the absef clear facts. Indeed, as stated
in the last chapter, our aim is to uncover thewvadee, to the issue at hand, of
Mingers’ (2006) ‘major part of MS/OR’ which, in keeg with the field’s traditional
terminological indecision, he has labeled as ‘SOfR., soft systems or problem
structuring methods (PSMs)’. We shall refer, in thain, to problem structuring
methods (PSMs), since through an understandingisfparticular label the ideas of
soft OR and soft systems will become clear.

The idea of methods that structure problems takelsagk to Lindblom who, as we
saw, first alluded to the importance of structuringmanaging messes, but who
offered no formal methodology for undertaking ihat was in 1958. Twenty years
later, two British management scientists, begarfotmally consider the idea of
‘problem structuring’. They published their findsxgn three papers, two in the
Journal of the Operational Research Socigidd and Woolley, 1980a; Woolley and
Pidd, 1981), and one interfaces(Pidd and Woolley, 1980b), the most open-minded
journal of the American school. Although they dut gite Lindblom, they pointed to
the ‘methodological issues’ raised by Ackoff (1978 a prime motive for their
research, and they clearly considered structuidniet an important issue worthy of
consideration in the methodological debates undgatdahe time. In particular, they
hoped that their findings would ‘inject some enyati evidence’ that could help
shape the future practice of MS/OR.

In conjunction with their empirical research, Paitd Woolley searched the literature
for some guidance on problem structuring. They whsappointed with what they
found. Structuring approaches varied from the gstipl‘checklist’, to an as-yet ill-
defined ‘people’-oriented perspective that hoped frmally operationalize
Lindblomian pluralism and serve as an aid in negiain processes. In between, they
found plenty of evidence supporting the traditiohB/OR quantitative approach
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toward model building, not dissimilar to the one sa@v presented by Buchanan and
O’Connell (2006). They also found evidence of apothuantitative approach, one
that did not search for the outright maximization nsinimization of a particular
variable, but instead emphasized an exploratorgga® across multiple variables —
an approach, for example, of the type offered byrdater. Pidd and Woolley
concluded that none of these approaches providedtiee means toward problem
structuring. They found the literature overly olsseEwith problem solving, capable
in tackling well-defined, algorithmic ‘puzzles’, binept at addressing the challenges
laid down by the likes of Lindblom, Rittell and Wy, and Ackoff.

Pidd and Woolley's empirical research found thattcary to any formal approaches
recommended by the literature, real-world decisioakers seemed to practice an
iterative exploratory process, indeed one that méded Lindblomian pluralism
where intangible variables and social processes ver important as tangible,
guantifiable variables. The authors emphasizedntoemal nature of this process by
noting that it did not even refer to the ‘literaguwn creativity’, a field which tends to
offer much less rigorous approaches to decisionimgakan MS/OR. They observed
that some form of structuring was evident throughimerventions, with greater
emphasis in the early stages of tackling probldfeshaps most importantly, however
they noted that learning was being achieved thrqurgblem exploration. As such, a
process, that would have probably been labelegrablem solving’ by the decision
makers, was in some significant way akin to actesearch.

Pidd and Woolley ventured to suggest that any &téwrmal problem structuring
methodologies should offer processes that woultitigte sufficient understanding of
‘the symptoms and dissonances’ of messes, thusslatarg ill-defined and

ambiguously conceptualized problematic situatiomso i effective intervention

strategies. These processes would involve ‘theideretion of possible modes of
implementation’ and necessitate a certain ‘technicampetence’ for guiding

intervention. Most importantly, however, problemusturing methodologies were to
facilitate ‘the set of inherent decisions’ which wid guide any subsequent
intervention.

We find here an equation between problem strugjusimd decision making. It points
to problem structuring as decision support systétroblem structuring was to be
conceived as a decision making approach and, mereitwas to be appreciated as
at least equally valuable to, or even more reletizem, the likes of decision analysis,
game theory or any other established method. Untddiyh the ternstructuringdoes
not lend itself particularly well to our quotidiaconception ofdecision making
Where the latter connotes action and leadershig,isroften peddled as such, the
former seemingly alludes to passive irresolutiorg s ignored. Neither sophistry nor
nescience, however, make for effective decisioningpland, during the 1980s, a
handful of British management scientists took ibmphemselves to demonstrate the
power ofstructuring as decision making

It is worth noting that the management scientistguestion did not suddenly take up
the structuring challenge in the 1980s. Indeed,esofrtheir work can be traced back
to the late 1960s (Gupta and Rosenhead, 1968;d~aied Jessop, 1969). By the mid-
1980s, six fully-developed problem structuring noekh were evident in the literature:

79



Making Decisions in the Absence of Clear Facts:igtdtical Perspective
lon Georgiou

1. Soft Systems Methodology (Checkland, 1981);

Strategic Options Development and Analysis (Ed&821 1985, 1988; Eden
and Sims, 1981);

Strategic Choice Approach (Friend and Hickling, 298

n

Robustness Analysis (Rosenhead 1980a,b);
Metagames (Howard, 1986; Howard, 1987); and,
6. Hypergames (Bennett and Huxham, 1982; Bryant, 1B8&nett, 1985).

Given the scattered presentation of these metheodsssa books and technical
journals, it was not at all obvious that a structgrmovement within MS/OR had
actually been taking place for some time. The Kahrurisis of the 1980s offered an
opportunity to consolidate and refine twenty yeafstheory development and
practical experience in the use of these methodsidssto structuring as decision
making. It was not a question of innovation butposésentation, one that could
convince MS/OR academics, practitioners, and tpeblics, that a methodological
answer was available that could tangibly and pediti contribute toward the
‘renaissance’ called for by Ackoff. By the end betdecade, the presentation was
published in a book entitleRational Analysis for a Problematic World: Problem
Structuring Methods for Complexity, Uncertainty awanflict (Rosenhead, 1989).

o~ w

This book, currently in its second edition (Rosatheand Mingers, 2001), is
recognized as an outstanding prescription, not foythe rejuvenation, but for the
relevance of MS/OR to real world problematic sitoias. It not only presents the
theory and practical usage of each of the methibddso provides an overarching
paradigm that serves to unite them under the umabterm problem structuring
methods This paradigm spells out those situational cHharestics and
methodological requirements for which the methodseh been designed. For
instance, the methods are applicable to situations:

 concerning multiple, simultaneous and equally nemgsobjectives, measurable in
respectively different dimensions;

* constituted by multiple variable-types that preelwyerall optimization;
* characterized by a lack of explicit informationwhat needs to be done;

* that preclude a technical or algorithmic soluticecduse they are full of human
interests with associated opinions and judgmentsseiviability must be taken into
account;

« that undoubtedly require a systematic approach, foutwhich the scientific
methodology of quantitative methods is found wagitin

* constituted by actors who are not necessarily fohreally related, and not
necessarily in agreement with each other, and whesesions impact in various
degrees and in different aspects.

It is worth noting that even this brief outline pts to issues that have been raised in
our discussion of making decisions in the absetficdear facts. To talk of multiple
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objectives measurable in respectively different etisions recalls our Lindblomian
example of side-impact safety cars. To note thesghemce of multiple types of
variables recalls Friedmann and Hudson’s, as veellee’s, critiques of quantitative
comprehensive modeling. To acknowledge a lack qliex information on what
needs to be done is to point directly to our ownoceons for making decisions in the
absence of clear facts. To incorporate human istterés to reflect our own
requirement that subjectivity be tackled on its orms. To demand a systematic
approach unbounded by the constraints of quanitatiethods speaks directly to our
need for a discipline that is not necessarily mathigcally based, but that is
analogically ruthless in rigor and exactitude. Aledaccount for non-hierarchical
human relationships and decisions of varying immath acknowledge the need for a
modeling approach based upon relational dynamics.

The methods are designed to answer particular elbgical requirements that

arise from these situations. For instance, thepitiste the exploration and design of
interrelated solutions across different dimensiwithout treating each of them as
mutually exclusive. The methods tame our infatuatidth, and combat our weakness
in, data-dependency, aiming to attain greater mategn between quantitative and
gualitative data within socio-political, culturahé economic processes. They offer
sophisticated processes and modeling tools in dae@ccount for the dimensional

richness of the issues involved. They do so, howernea manner that is transparent
enough for laypersons to engage with the proceasels models. Participation,

therefore, is key, in that the methods promote tteatment of people as actively
interested subjects with a stake in the decisiorisettaken. Uncertainty is viewed as
a constraint that cannot be abolished through ehenadtically accurate model.

Instead, uncertainty is tackled by maintaining @psi open for future resolution

according to the element of uncertainty perceptilbledecisions to be taken.

Ultimately, the methods incorporate complexity amerdependence in a manner that
allows at least a fair shot at the ideal of trufgtemic planning.

On this latter point, it is worth noting that thesential difficulty with complexity is
not in its resolution. For complexity is not irrésble. Complexity is irresolvable
only when accompanied by disorder. Hence, the toard resolving complexity
does not lie with approaches focused upon probleiving. The road lies with
approaches that can, first and foremost, transtberdisorder into some order. This
implies the imposition of structur&rgo: the need for problem structuring.

The tools incorporated by the methods reflect ndy @ need to tackle the above
situational characteristics and methodological meguents, but also a need for
process facilitation. We have already noted why ingklecisions in the absence of
clear facts requires a fundamental switch in fodwsn content to process. Problem
structuring methods operationalize this switch Wyering tools that have the

following characteristics:

» complexity is represented through diagrammatideend of mathematical, means;

* solution spaces, instead of single solutions, asigiied so as to aid holistic
decision making;
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* alternatives are considered and compared in aetésenanner as possibilities,
instead of forcing the design of probabilistic cédtions; and,

* scenarios, instead of mathematical forecasts, eveldped as means for learning
about the consequences of decisions.

We can appreciate, now, why Mingers refers to ‘€0RR" and ‘soft systems’ in the
same breath as ‘problem structuring methods’. $binessarises because, with
problem structuring methods, MS/OR is freed frora tlgidity of its mathematical
cage to engage in cross-disciplinary work. Systarasno longer simply there, in the
world; the manner in which human beings perceiartlis equally relevant. Indeed,
problem structuring methods are soft in that thégress the suppleness, subtleness,
and subjectiveness that constitute the very substahreal-world decision making.

Figure 6 summarizes the situational characteristit methodological requirements
that we have identified as relevant to making densin the absence of clear facts.
A comparison with the situational targets and metthagical compositions of
problem structuring methods reveals non-trivial ikinties. We have already seen
Mingers (2006) claiming that problem structuringthaels are ‘able to deal with the
messy, multi-dimensional, often unquantifiable matwf complex problematic
situations’ adding that they are ‘rigorous, struetl and above all successful in
bringing about improvements to such “wicked” prabt. We have already noted
how situations lacking in clear facts have a measg multi-dimensional nature,
compounded by unquantifiable complexity. And weéaeen how their wickedness
requires a rigorousstructuring as decision makingpproach for facilitating
improvements. Given all this, surely there is sdnmgf in these problem structuring
methods that can assist decision making in thenaglesef clear facts.

We have, however, identified thressentiaimethodological requirements for making
decisions in the absence of clear facts. In pdaticuf problem structuring methods
are to prove useful to making decisions in the abseof clear facts, they must
provide means for discriminately:

* extracting interpretatively sound information fréine facts that are available;

« structuring the extracted information in a way tlatables rigorous problem
definition; and,

* planning a systemic approach toward resolution.

Our question, then, is very specific: which of greblem structuring methods, or any
combination thereof, address these three essemtthlodological requirements? The
literature points to one particular problem structg method, one that was born
within the systems science movement, one whichphaf®undly influenced systems
thinking, and the one to which any talk of ‘softs®ms’ most directly refers: Soft
Systems Methodology, or SSM. Relevance to decisiaking in the absence of clear
facts is, moreover, offered on the general as agHipecific levels.
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Situational Characteristics of, and Methodological Requirements for, Making Decisions in the Absence of Clear Facts

Chapt 1

]

7

g

multiple,
unegually likely
altematives, the chaice
of which does not

ly follow, or
even enable, probabilistic
liudgment

uonenys syl

is contextually-immersed, with
particularities that render it non-
repetitive, different from other
seemingly similar gituations,
and essentially a brand new
problem that does not fit into
pre-established algarithmic
approaches; historical data are
at best partially useful, or at
worst irrelewvant or nonexistent

is being analyzed through
models where the effort
required to interpret therm at
least equals that expended
for their construction,
implying a need for greater
transparency in process and
content

cannot presume the formulation of a
decision in advance of choosing
armong alternative means, but in
conjunction with such choices

is compartmentalized and suffers
fram methodological specialization

exhibits any or all of the following characteristics:
(a) the task is ambiguous; (b) the structure
through which the task might be accormplished is
loogely defined; (c) the standard against which
success is to be measured remains unstable; (d)
knowledge of the organizational and wider
environments remains uncerain; (g) the
opportunities for collecting more datadinformations
facts are constrained; (f) it is not apparent where
problem centers lie, and less apparent where and
haow interention can be undertaken, even if
objectives happen to be known; (g) the most
intractable problern is that of locating, identifying
and defining the problem

is a dynamic mess,
consisting of complex
systerns of changing
problems that interact with
each other

is unstructured, open to
interpretation

accounts for the
semantic, as opposed to
objectively quantifiable,
gualities of available
inforrmation

demands the development of
knowledge about the
problematic situation as it is
being tackled (a simultaneous
task of iterative exploration-
resolution known as action
research)

not necessarily
mathematically based, but
analogically ruthless in rigor
and exactitude, whilst
rnaintaining a healthy balance
between theory, objectivity,
and intuition

provides means for determining and
managing conflicting, yet equally
relevant, objectives, and facilitates
problem solving by focusing upon
problerm structuring

accounts for relational dynamics,
by madeling dynamic situations
consisting of complex interactions
involving continuously changing
problems and decision making
adjustments

based upon a planning as decision making
paradigm that guides the identification and
stipulation of problems as well as goals, whilst
dealing with the 'wicked' uncertainty of the world
where, at hest, a range of possible events
(contrary to explicit consequences) is sensed,
and no probability distribution is forthcoming

is based on a synthesizing
planning paradigm, one that
promates the exploration
and degign of a desirable
(not necessarily optirmal)
future, and enables
exploration of the ways it
might be brought about

should develop decision making
ability through a mental discipline of
interpretative rigor that: () produces
knowledge from the facte available;
(b applies this knowledye in the
service of problem definition

is infarmed by the
manner in which human
beinge learn, know, and
understand

corfronts and deals with
subjectivity on its own terms

transparently articulates
different perspectives, and
produces of readily
understandable models that
allow for errors to be
recognized quickly and hence
render further investigation
easier

enables group decision making
processes, facilitating an exchange
of knowledge, perspectives, and
expertise, thereby furnishing models
as useful coordinating devices for
negotiation processes that can
prorote satisfactory degrees of
accommodation between interested
parties, and thereby promote
effective action

can be applied equally to
operational as well as strategic
probleme, helping to design palicy
and its relation to available
information, and amenable to
evaluation not only by technical
designers but by decision makers
themselves

does not (a) assume the existence of abjective,
logical, or even conventionally agreed upon,
criteria that could indicate whether the, or a,
solution has been found; (b) presume to claim
that all possible solutions to a problematic
situation have been identified and considered; (c)
attempt to prove that the proposed solution to, or
proposed structure of, a problematic situation is
correct, true, wrong, false, good, or bad; (d)
ensure that the level at which the problem is
being tackled iz effective; () hypothesize an
exhaustive farmulation that could be said to
contain all the information a decision maker

needs for tackling a prablem

can handle dynarnic
situations consisting of
complex systems of
changing problems that
interact with each other, i.e
messes, through a
paticular type of planning,
governed by structuring
instead of optimizing

decisions, and other conclusions,
rnust be traceable to knowledge (no
matter how minimal) of the situation
being tackled, and not to mere
assumptions about what the
situation is believed to be

accounts for decision
making as an output
resulting from the
subjective transfarrmation
of information inputs,
rnaking this
transformation process a
crucial wariable to be
tackled

ABojopoualy sy L

operationalizes a fundamental
gwitch in focus, from decision
making content to decision
rmaking process

ewaluates particular problems
against perceptible {though
uncalculated) long-run
consequences, thus providing
a comprehensive look-out
without having to solve
everything at once

facilitates an evolutionary, iterative
decision making process, wherein
decisions and actions are taken
based on a particular mix of
objectives and adjustments,
resulting in new opportunities and
problems that reguire further
decision making iterations

focuses upon improverent,
instead of outright optimization, by
interrelating multiple decision
points and available information
streams, allowing decision makers
to examine how one decision, ar a
set of decisions, affects, and
could be affected by, the
perceptibly whale situation

offers a rodel of planning as an argurmentative
approach process, in the course of which an
image of the problem, and of the salution,
emerges gradually amaong the participants, as a
product of incessant judgment, subjected to
critical argument

can help manage the
interaction between the
parts constituting a mess

effectiveness is measured in
proportion to the deduction of
significant information, from the facts
available, which respects the
degrees of interpretative freedom
allowed by such facts

alleviates the need for large
data sets, enables the
development of new criteria,
accounts for the socio-
political dimension, facilitates
the design of complex sets of
relationships, and provides
effective communicative
means

facilitates short-to-medium term
decisions based upon an information
base limited in scope and liable to
socio-political power-play, whilst
maintaining a look-out of
possibilities on the horizon

applies generically applicable
structural concepts that can
entich intelligence and refine
judgment, and provide models to
be used as a comman reference
for studying, learning, and
negotiating about problematic
situations

offers models whose boundaries, variables, and
designed interactions are not based on
assumptions about how the situation is believed
to be, but are defensible and justifiable against
traceable knowledge of the situation being
tackled, no matter how minimal such knowledge
might be

promotes a synthesizing
practice of design {or
redesign) of organized
systemns so as to reduce or
eliminate messes, whilst
enabling action research,
organizational leaming and
effective adaptation in
rapidly changing, dynamic
emvironments

views a3 significant inforrnation that
(a) is interpretatively sound; (b)
effectively serves the interests of the
management of uncertainty inherent
in the situation; (c) ultimately renders|
the decision maker tangibly better
infarmed, better equipped, and more
confident to deal with the situation

enables mare resourceful use of
whatever limited information is
available, as well as a useful
portrayal of its implications;
identifies feedback loops and
agsists in their resolution; and,
might offer a comprehensive
scope, but need not require
models to be comprehensively
detailed

produces a systemic action plan of
interrelated decisions that maps out
how the problematic situation will be
tackled systemically, based upon a
reans for: (a) discriminately
extracting interpretatively sound
information from the facts that are
available; (b) discriminately
structuring the extracted infarmation
in a way that enables rigorous
problem definition; (c) discriminately
planning a systemic approach toward
resolution

Figure 6: Summary of situational characteristics of and methodological requirements for, making decisns in the absence of clear facts
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On the general level, Sinn (1998) notes that ‘Sgftems Methodology (SSM) is a
problem-solving framework designed specifically $duations in which the nature of
the problem is difficult to define’. An understandi of SSM as designed
‘specifically’ for such situations renders the neathlogy relevant to the making of
decisions in the absence of clear facts. In suckessamoreover, the limited
information available will inhibit assumptions albdbhe real world. Since, as Sinn
goes on to explain, SSM does not demand that ssmimgtions be made, we find
that, at least on the general level, SSM is wodhgonsideration.

On the specific level, the evidence is in threetgagach referring to one of our
methodological requirements. First, Brocklesby &)9%nds that SSM ‘can be

exploited to produce information superior to thiataened through using conventional
methods’. This clearly addresses the first of dure¢ general methodological
requirements, even if Brocklesby does not elabooatevhat is meant by ‘superior
information’. We have criteria for identifying ‘sigficant’ information. We shall be

looking, therefore, at the extent to which SSM’Bbrmation extraction can meet our
criteria.

Second, for Checkland (1999: A43; 2000) and Rose ldaynes (1999), SSM

facilitates decision making effectiveness becagse, methodology, it is flexible to

use but simultaneously provides a ‘rigorous apgraacthe subjective’. What we
require is a rigorous approach to problem definiti8ince, however, our ‘problem
definition’ depends on a discriminate structurind wmterpretatively sound

information, a ‘rigorous approach to the subjectigepart and parcel of our second
methodological requirement.

Third, for Bolton and Gold (1994) the seemingly gmoxical mix of rigor-in-
flexibility, referred to above, facilitates systemiplanning. ‘Soft Systems
Methodology,’ they claim, ‘offers a rigour and d@me which automatically forces
systemic thinking over and above received “textBamisdom or entrenched custom
and practice’. This ‘automatic forcing’ of systentiinking addresses the third of our
methodological requirements for discriminately plgug a systemic approach toward
resolution.

We have, therefore, expert testimonies, stemmiom fdirect applications of SSM,
that respectively speak to our three methodologgalencies for making decisions
in the absence of clear facts. This matching batwie testimonies and our
methodological requirements amplifies our theoedtirasis for making decisions in
the absence of clear facts. It further presentwiitls three practical objectives: (1)
knowledge production/extraction, (2) knowledge &mtion to rigorous problem

definition, and (3) systemic planning as decisioaking. A summary of this

theoretical foundation is given in Figure 7.
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Making Decisions in the Absence of Clear Facts
Impacting Issue Effectiveness Methodological Soft Systems Practical
P g Criterion Requirement Methodology (SSM)... | Objective
A means for discriminately - ean he.explmtt‘a_d to o
produce infor K q

tracting int tativel
extracling interpretatively superior to that obtained | production/
sound information from the

facts that are available through using conventional | extraction
Resourceful use of methods’
limited facts A means for discriminately Knowledge
structuring the extracted application to
information in a way that rigorous
enables rigorous problem problem
definition definition
... 'offers a rigour and
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Figure 7: Theoretical foundation for making decisiams in the absence of clear facts

It is worth pausing for a moment to appreciate Hawwe have come, not only
temporally but especially conceptually. We begarthwMiller's memory-based
experiments in order to get an idea of cognitiveithtions operating on decision
making. Moving away from the laboratory and inte tteal world, we perceived a
fixation with quantitatively-based comprehensive deis. Their dependence on
having all the facts rendered them practically carasbme, not to say unsuccessful.
This same conclusion was being felt in managemeense, but this time from the
point of view of working with limited facts. Manageent science developed a means
for providing comprehensive understanding withoautprehensive detail. Although
a significant step forward, it gave rise to new l@mges, namely the difficulty of
identifying problems and relevant interventionscomplex networks. A consensus
began to emerge as to what was required for dealitiy complex, pluralistic
situations. This pointed toward a synthesizingo@sosed to purely analytic, decision
making paradigm. It led us to identify two essdnBaues that impact upon making
decisions in the absence of clear facts: knowledgmagement, and systemic
planning. The lessons from our historical excursienabled us to identify
effectiveness criteria and methodological requinetsiefor these two issues.
Developments in management science, furthermorapled us to identify one
particular methodology, SSM, that appears to speakir objectives.

We should also recall the main reason why we endohdn this journey in the first
place. Bennis and O'Toole (2005a) challenged uspriovide decision making
methodologies that could ‘help in understanding howterpret facts’ and in making
decisions in the absence of clear facts. In Figureve have not only provided a
theoretical foundation for such methodologies, hdéentified one particular
methodology that the literature claims might anstier need for effective decision
making in the absence of clear facts. In the Intobidn, we also uncovered seventeen
skills which Bennis and O’Toole consider importdat the training of decision
makers, and especially for training in making diecis in the absence of clear facts.
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Our historical excursion has given us an opporjutaitconsider many of these skills,
and we have appreciated their relevance to reddvetacision making. It remains to
be seen to what extent SSM can provide the reqaia#ning. Indeed, our next task
will be to operationalize the theoretical basigFigure 7, so that effective decision
making in the absence of clear facts can be reddereality.
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