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Abstract

This paper explores the merits and pradicditi es of using a multi-framing approac in
problem solving and dedasion making, through applying it to a red stuation. We
provide arationale for the multi-framing approach, which is founded onthe nations that
there is no ore rred way to approadh most red problems, and that single-frame
approades can induceframe blindress

The cae analysis demonstrates benefits of multi-framing that include building frame
awareness owvercoming frame blindress and uncerstanding the development of
perspedives that contribute to more robust and acceptable ‘ solutions’. We describe our
experiences of using framing as a meta-framework for problem solving and ill ustrate
how the gproach may be used in the dassoom. In ddng so, we indicae how the
nature and successof problem-solving interventions can be frame dependent.

1 Introduction

This paper explores the merits and pradicditi es of using a multi-framing approac in
problem solving and dedsion making, prompted by our consulting and teading
experiences, together with recent reseach on multi-framing [2]. The rationale for
developing such an approach hes evolved ower time, and stems from the foll owing
observations:

* Thereisno ore mrred way to solve most red problems, and the choice of frame
of ‘best fit" isusually influenced heavily by the analyst’ s badkground.

» Single-frame gproadches often suffer from frame blindress with a danger of
overlooking significant fadorsin problematic situations.

* Multi-methoddogies have offered a way forward for problems where asingle
methoddogy is inadequate on its own, so perhaps multi-framing can offer
advantages by seeking to owercome frame blindress resulting from single
frames.

The first premise, that there is no ore @rred way to solve most red (as oppased to text
booK) problems, is based on experience gained bah in pradice and in teating. Most
red problems involve many isaues that could be approached by more than ore method.
It isthus rather problematic for teaders when asked, as we frequently are & the end o a
course on Operations Reseach o other dedsionrmaking todls, “How do | know what
method| shoud usein aparticular situation? Whileit is passble to construct tablesto
guide users to the gpropriate tod for the charaderistics evident in the problem - and
indeed we have mnstructed such tables for this purpose — there ae often too many



charaderistics in a problem to make the choice dea-cut. We wuld opt for the one
charaderistic that seems most constraining, bu do we know in advancewhat that is? In
most situations there will be more than ore vaid method to use, ead deding with a
subset of isuesin the problem. If thisis D, then thisleals to the secondisaue:

That the single-frame goproach will often addressonly part of the problem. Thisleaves
part of the problem unresolved. But it is hard, orce we've ‘solved’ the problem one
way, to stand badk and uwse other frames. We tend to become what Russ and
Schoemaker[9] term “frame blind’. Having ‘solved’ a problem, we pride ourselves on
having found the ‘corred frame'. But our first frame often totally ignores criticd
aspeds of the problem. It is as if in ou rush to frame the problem, we overlook,
consciously or subconsciously, evidence that might disconfirm our initial choice of
frame. Speeking from personal experience when | have subsequently looked at the
problem from a different angle | have been surprised to seethat some of these hitherto-
overlooked feaures have a much more important beaing on the issue than | had
imagined. Moreover, in considering the problem from ancther angle, taking acourt of
these feaures, new options for deding with the problem have been surface.

The paper contends that there is advantage in using more than ore frame to address
most problems, and that our solutions would be more robust if we gplied multiple
frames more routinely. We describe the method, which we term multi-framing, by
applying it to amini-case based onared situation.

Of course the multi-framing approach can in itself be aceised of being a meta-frame of
best fit, and we hasten to add that while this method has been useful to us in exploring
red problems, we make no clam of its superiority — its success will depend onthe
choice of individual frames and the willi ngnessof problem solvers to think ‘outside the
box’ andlookfor disconfirming evidence

The following case is based ona situation that arose a ouge of yeas ago when ore of
the authors was invalved in puting in abid for aprojed. For confidentiality reasons the
detail s have been atered or omitted, bt it is also true to say that we suffered from a
ladk of hard information that is probably typicd of any projed at start-up.

1.1 Casdet: An Ethical Dilemma?

Y our company has just recaved a highly confidential request for propasa (RFP)
for ajob that involves sme “market research”, the results of which will be used
to revamp a publdic programme. The job is urgent, with only 2 weeks to
complete the tender propcsal, and orce the tender has been seleded, the
succesgul tenderer will have avery short time to complete the projed.

Your boss Dick Burdonhand, is very keen for you to pu in atender, because the
company could dowith the business—to pu it mildly. Times have been tough
lately, and the company is desperate to get more business

However, Sarah Toogood, ore of your tean, has expresed dsquiet abou the
nature of the work. She thinks it goes against her ethics, though has had
difficulty explaining exadly what it is that bothers her. She suspeds that the
results of the reseach will be used to disadvantage awide group d the pubic,
who are relatively helplessagainst the monopdi stic organisation commissoning
the reseach. Sarah has indicaed that she wants no part in the projed, bu if she



does opt out, you will still need someone with her skill s, and such a person may
not be eay to find at short notice

Your team doesn’'t know whether the projed can be successully completed in
the time available. They certainly have the skill s to do fart of the job bu could
not manage the whole job withou Sarah or someone dse with her skills. Your
team is concerned that there is avery high degreeof consultation required in the
projed for it to be seen to be vaid, yet the time dlowed seans too short to do
that properly. Withou it, the projed’s results are unlikely to be acceted by the
puldic. If they are nat accepted, then there is likely to be apulic outcry, and
your own company is likely to suffer damage to its reputation — which in the
long runis sureto damage business

So there gpea to be several questions to answer: shoud your company put in a
bid for the work? Shoud you let Sarah follow her instincts and o out of the
projed, or shoud you try to talk her into taking part? Shoud you follow Sarah’s
instincts and dop the job atogether? Or shoud youfollow your boss diredive,
and pu in a propcsal? After al, withou the business there’s no guarantee of
future work, and you may well be out of a job anyway. If you do pt in a
propcsal, are there any particular guiding principles that would be useful in
putting it together?

What shoud you da&?

We will now frame the problem in several ways, providing insights into the problem,
and olserving, “What aspeds does eat frame highlight and what does it shadow?
What adions are likely to betaken in ead o the frames?’

2. Analysis
2.1 Metaphoric Frames

Thefirst tod we muld use in trying to understand the issue is aframe analysis along the
lines of that devised by Rus and Schoemaker [2]. Their workshed helps us identify
crucial aspeds of a frame, such as the frame's boundxries, yardsticks and reference
points. Often such frames can be encgpsulated in a metaphar, motto or saying. We can
use this approach to analyse the two oppaing views apparent in the case.

Dick Burdonhand, as his name suggests, can be summed up ly the saying, “A bird in
the hand is worth two in the bush.” This captures his focus on the short-term business
imperative of bringing in some cah: his main yardstick will be cah in, hs reference
point will be breakeven o survival in the short-term, and he doesn’t appea to concern
himself with the ahicd or longer-term views. He will want to pu in a proposal at an
attradive price

Sarah Toogood, onthe other hand, considers the potential impads of the job, the puldic
good these will influence her yardsticks: eg. level of pulic suppat for the cmpany,
with its reference point being the current level of puldic suppat. She appeasto beless
concerned with the survival issue, though that may just be her limited view. She dso
seans concerned abou the longer-term company reputation, though whether this is
driving her position is debatable. Her metaphar or saying could be “Miss Goody Two-
Shoes,” or “Fodsrush in where angelsfea to tread.”



This analysis highlights the diff erences between the two oppaing views and suggests
that they are the logicd result of the different boundxries, yardsticks, and reference
points. While the frame analysis aids better understanding of ead individua’s
perspedive, it shadows or downplays the existence of a @mmon goal, and povides
limited scope for consensus or ‘win-win’ solutions.

Likely outcomes under this frame ae compromise or ‘win-lose’ solutions. Rules and
guidelines would be developed to avoid future problems of this nature. In contrast, the
next frame has as one of its premises that a‘win-win’ solutionis possble desirable.

2.2 Evaporating Cloud

The seaondframe we will use for this dilemmais an Evaporating Cloud[5], aso knovn
as a anflict resolution dagram [3], which focuses on this question d “To tender or
not?’ seeking a win-win oucome. To use the doud frame, first the doud is
constructed, in this case stating the two oppaite adions in the right hand boxes. In the
middle boxes, we put the neels that those adions are trying to satisfy, and in the left
hand bo< we put a ommon oljedive that both sides are trying to achieve.

There ae avariety of clouds possble, bu an example doudmight be stated as:

B «——1 D

/ Maximise Revenue Tender for thisjob
A
Profitable business g
\ C D!

Proted our reputation < ' Do not tender for this
job

Wered this cloudas foll ows:

Our objedive is to have aProfitable business and in order to achieve this, we
must Maximise revenue. In order to Maximise Revenue, we must Tender for
thisjob.

On the other hand, in order to have aProfitable business we must Proted our
reputation, and in order to adhieve this, we must Not tender for this job. Hence
the conflict!

If Proteding Reputation is sen as proteding long-term revenue, and Maximising
Revenue represents a short-term focus, then this can be viewed as a Short-term vs Long-
term tension. Alternatively Reputation could be expressed as Avoid Public Outcry,
efc... thewords in the boxes may be stated in many ways.

Usualy the next step isto surfacethe assumptions which uncerlie the arows. These can
beread: “In order to have A we must have B becaise Assumption.” Then an ideafor
breking one of the arows by falsifying the awumption is found (Injedion).
Alternatively one might ask diredly, “How can we have B withou D or C withou D'?”
so that we can have B AND C and thus bre&k the dilemma. A popuar way of breging
this particular dilemma, is to seek extra time, which bre&s the wnredion “In order to



Proted our reputation we must not tender” becaiuse if we get extra time, projed quality
could be upheld, a puldic outcry could be avoided, and ou reputation would be
preserved. Ancther approach is to submit a relatively high tender price which signals
the company is less enthusiastic éou this rt of work due to the inherent traps,
without being seen to be high-minded (which might jeopardise future jobs).

Other possble solutions that have aisen from using this frame, are to negotiate a
confidentiality clause to prevent our company being associated with the work pulicly,
thereby proteding our reputation. Alternatively we might suggest adding resources < it
CAN bedoreintime.

This conflict cloud frame represents the situation as a one-off conflict, arising from two
oppasing wants, ead ore alogicd result of the two parties’ different needs, bu it also
posits that there is a common goal and that there exists a win-win solution. The two
needs can often be thowght of as criteria for success as in the Rus and Shoemaker
frames, and it may be that there ae multiple needs, which may leal to the nation d
multiple aiteriafor an MCDA model.

The doudis intended to generate breakthrough ideas, withou regard for pradicdity or
effediveness so these iswues are downplayed by this frame. While the doud is very
useful for devising a way of bre&ing the cnflict, it does nat look for consequences or
side dfeds (though aher Theory of Constraint tods are designed to address these
concerns — seebelow).

Using the doud,the dedsion maker is prompted to suggest away of meding both sides
needs, eg proteding the company’s reputation AND maximising revenue, for example
by asking for more time so that the projed can adequately addressthe socia concerns
through sufficient consultation. The doud tends to consider just the two sides on this
particular issue, and nd the wider company or society isaues. If the problem ismerely a
symptom of a more dronic conflict, then Goldratt recommends the use of other TOC
todsin tandem with the Evaporating Cloud (see2.8 elow).

The doudtends to owerlook the uncertainty surroundng what might happen foll owing
the tendering process Thiswill be the focus of the next frame.

2.3 Decision Analysis

Sincethere is a sequence of dedsions to be made, (to tender or nat? Will Sarah stay or
leave? Will there be apulic outcry? ...) and since following eat dedsion there ae a
number of posgble outcomes, it would be natural to consider framing this problem as a
dedsiontree Even with such sketchy information, it is possble to structure the dedsion
as a sequence of dedsions and chance events, using some guesdimates for probabiliti es
and payoffs. We ae nat restricted to use only Expeded Value: there ae other criteria
like minimax, etc, or maximum likelihood, that could be used, and idedly one would
show therisk profile table [10, Ch 3 of the favoured ogion.

Even withou firm data, new insights arise from the redisation that there is a sequence
of dedsion opions and interdependent chance events, such as that the probability that
the most optimistic path will eventuate is low, the dhances of failure ae high, and the
expeded payoff of bidding is low. If abid isto lead to success there is going to be
some cdl for damage oontrol or risk management. If one could bid at a high pricewhile
improving the dhances of success (eg by see&king an extension d projed time), this



would improve the expeded payoff. Hence arecommendation would be that one bids
high and seeks more time. This choice will depend onthe asumptions made dong the
way, and o the dedsion criterion chosen. While sensitivity analysis to data
asumptions is highlighted as an essential part of the dedsion analysis approad, such
analysis may not question aternative structures of the treeitself. The dedsion analysis
frame dso shadows personal views, intuition, oppa@ing views, measures other than
payoff s and risks, and assumes everyone will agreeto the ‘best’ solution.

The dedsion analysis also downplays the fad that the probability of success of the
tender will be negatively correlated with tender price (though this could be included
explicitly in the dedsion treg. It downplays the fad that bidding high is courter to
what Dick Burdonhand is likely to want to doif he wishes to maximise his chances of
getting the job. It is apparent from this discusson that there ae multiple conflicting
criteria that might be relevant in assesang this problem, and thus an MCDA frame
might be useful.

2.4 Multi-Criteria Decision Analysis

Taking an MCDA perspedive [1], one might ask, “How does this projed rate? With
what shoud this projed be mmpared? What are the aiteria for successul projeds?’
An MCDA frame might lead to an identificaion d criteria for judging potential
projeds, to scores for this projed on these aiteria, together with weightings for these
criteria, so that an oweral ‘score for this projed can be derived. This would then be
compared with ather avail able projeds in order to dedde whether to bid for this projed
or not. An obvous use of this frame would be for the projed to be given the go-aheal
if it passees me benchmark score arived at by weighting the aiteria in a
predetermined way.

While MCDA approadhes do nd generaly allow portfolio effeds to be incorporated
within the model, experienced users usualy consider the nation d a portfolio of
projeds to balance out relative risk and returns. A sensible gplicaion d the MCDA
dedsion-making process would aso look for wed&knesses in this projed on any
individual criteria and the risk may be dted as a reason for vetoing this projed; and
hence, risk management issues may be raised. If an MCDA approach were to be used,
the adual model may well need to evolve over time, as different projeds surfacenew
points of differentiation, raising questions of what criteria ae used in the evaluation,
and what weights they should be acorded.

This frame highlights the multi-faceed nature of projeds, and that it is rare to find a
projed that performs well on all criteria. In accepting such trade-offs as the norm, we
may rejed projeds withou considering how they could be modified to avoid such
trade-offs. Thisisin dired contrast to the Evaporating Cloudframe (2.2 abowe).

2.5 Linear Programming Frame

One wuld think more strategically still, and ask the question: what is the best product
mix to pusue? If ead projed could be cdegorised in terms of its return, risk, resources
required, etc, then what mix of projeds would yield the overall best return for a given
level of resources and risk allowed? In some drcumstances, we might consider return
versus effort, bu as the cmmpany is short of work at present, effort would appea to na
be a onstraint. Risk may be seen to be the binding constraint in this frame.



This frame would highlight the linear additive nature of projeds — and assume that
resources are wnsumed in propation to the size of the projed. The frame shadows any
synergies between projeds, sequences, timing, resource scheduling, variability and so
on, which can be aldressed using the Theory of Constraints frames.

2.6 TOC Product Mix heuristic

If we know the biggest constraint, then we can use the TOC product mix heuristic [4,§].
For example, if risk is the constraint as suggested abowve, this TOC heuristic would
suggest we chocse jobs on the basis of maximum return per unit of risk, urtil the risk
limit isreaded. We may ask, can we reducethe risk per $ return?

2.7 TOC Five Focussing Steps (POOGI)

Alternatively, we may need to ask “What is the @nstraint?’ and we Goldratt’s Five
Focussng Steps in the ProcessOf On-Going Improvement, see[7, §.
1. ldentify the constraint: eg we might identify the constraint for the business as
not enough jobs.
2. Exploit the @nstraint: If the number of jobs is the constraint, how can we
exploit this?

Accept all jobs: focus resources onwinning the job and making it a success

3. Subordinate other deasions to the ébove dedasion:
Bid low to ensure getting the job.
Apply extraresources to this job. (Since “not enough jobs’ is the @nstraint,
by definition we have surplus gaff, so these shoud be used to ensure the job
isdore quickly and ontime, andis bill ed for promptly.)
Prepare press releases and get the press on side to ensure the projed is
succesdul at least in the sense that the company’ s reputation is unscahed.

4. Elevatethe mnstraint:
Find more jobs.

5. If anything has changed, Go back:
Maybe jobs will ceae to be a onstraint and something else (staff, or risk)
will bemme the onstraint. If so, go bak to step 1. The aowve
recommendations will nolonger apply oncethe constraint has changed.

There gpeasto be a onflict in Step 3— Subardinate, with bah ‘Bid low’ and * Spend
extra resources (ie bid high), but it makes perfed sense if staff costs are fixed in the
short term. A probable resolution would be via marginal costing, addressng the hidden
asuumptionthat quaed priceis based onthe sum of componrent costs.

2.8 Theory of Constraints (TOC) logic trees

There ae severa of the TOC logic trees that could be used jointly and/or independently
for this case [5, 3. The Current Redity Tree (CRT) would help the deasion-makers
improve their understanding of the root cause(s) of the dilemma: why are we bidding for
a job that is  risky? How can we shape our business perform better, use our
constraints better? What are our internal performance measures and goals that are
putting us in this dilemma? Why are jobs hard to find? We would seek to identify
underlying causdliti es and dependencies in order to identify the best leverage points for
paositive dnange. The TOC analysis would then lead through to develop a solution using
the Evaporating Cloud (2.2) and test and implement this *solution’.



Individual TOC tods can aso be used on their own. Sarah and Dick can use cause-
effed logic together with their intuition to explore the nature and cause(s) of Sarah's
concerns and hav they may be aldressed. They could then develop a strategy to
prevent the negative mnsequences from occurring, while & the same time being able to
undertake the job and improve the company’s financial position. This particular use of
cause-effed logic isreferred to as the Negative Branch methodin Ch 8in either [5, 3.

Anocther tod, a ‘Prerequisite Tre€ (see[5, Ch 29 or [3, Ch 9]) is used to devise an
adion dan to achieve adifficult target — in this case that target could be how to make
this particular job a success or being more ambitious gill, how to turn the company
around. This treewould start off by listing obstades that stand in the way of achieving
the target. Actions or states that must be atieved in arder to overcome these obstades
are then identified, and sequenced to form an adion dan.

2.9 Data Envelopment Analysis (DEA) Frame

Data Envelopment Analysis [10, ch 9 could be used to surface isaies of relative
eff edivenessor efficiencies of projed, for examplein terms of effort vsreturn.

2.10 Simulation

Following on from the dedsion treeframe, a discrete event simulation [10, Ch 5] could
be used to investigate the dfeds of variability and the sequences of dedsions and
outcomes, as the events unfold, leading to a better idea of the range of possble
outcomes following possble dedsions. The simulation frame will highlight that the
system as a whole is not necessarily predictable from the sum of its parts, and that we
shoud test different strategies and ogions by performing various “runs’ of the model.
The dfeds of variability, the need for replicéions, and the development of a long-run
‘best strategy’ are prominent in this frame.

2.11 Project Management

This frame would highlight the adions required to manage the projed through to a
succesdul conclusion, by identifying sequences of tasks and likely timings. Using
TOC's Criticd Chain method [6] would help the dedsion-makers focus on resource
contentions and bufers. The uncertainty surroundng the winning or not of the contrad
would generally be ignored under this frame.

3. Useof Multi-framing in the Classroom

We use multi-framing in the dassoom baoth formally - using many frames deli berately
for analyzing a cae like the one @&owe - and informally, using other frames to
complement a main dscusson. What we have found is that most methods provide
useful insights - if used with common sense — even just as badk of the ewvelope
sketches, and even using methods that do nd look remotely suitable initialy. Most
importantly, nore of the frames onits own would have mme up with al the goodideas.

Each model is based onassumptions, and these do limit the view of the problem, and
the suggestions that arise from the frame. So if ead frame has assumptions, what are
they? Our normal MS/OR training encourages us to state our assumptions at the outset,
but many are too implicit for us to think to state them. We know we shoud ask “Are
the assumptions valid?’ but often forget to do so in the faceof time presaures and for



reasons of expediency (clients dorit want to knav what the limitations are - they want
answers!). While the deding of validity is recommended as good OR pradice, we
shoud probably instead assume they not valid, and ask “What if the asumptions are nat
vaid?’ In fad the multi-framing approadch probably provides gredest benefit simply
through assuming that assumptions are not valid, rather than seeking to confirm their
validity.

When approadiing a case like the one discussed in this paper, we have foundit useful to
develop the individual frames onthe board, and then coll ea them together in awhed as
in figure 1 (adua example available from authors). In this way, the best ideas and
common themes can be mlleded in the cantre, to form arobust strategy:

Figure 1. Whed diagram summarising main pants from
individual frames and emergent robust strategy

For this example, an emergent robust strategy might be:

* Negotiate terms and condtions to maximise cances of success Bid high enough to
cover likely costs of damage wntrol and speda expertise to replace Sarah, or to
make the projed acceptable to her, but nat too high so asto lose the job.

» Seek an extensionto the time avail able.

» Usethe scacetime (constraint) wisely (using criticd chain projed management).

* Get everyoneonside and on bard.

» Focusresources where they're most effedive.

* Manage the risk (eg through public relations or a @nfidentiality agreement, and
projed management).

» Seled projedsonarange of criteria, na just profit.

» Prioritise jobs based on $return per unit of the mnstraint (eg risk).

* Don'tjust take what comes: be proadive - chall enge the asumptions!

*+ Makeit asuccesd



It isinteresting to nde that the aiteria driving choice and therefore the favoured choice
within frames is related to the boundxries implicit in the frame. Some examples are:
With short-term bourdaries we @nsider thisjob orly, bu if we @nsider the long term,
then we @nsider jobs in general; Profit may be the sole aiterion, \s profit as one of
many criteria (in the MCDA frame); Readive (tender or not tender for this job), vs
proadive (shape projeds, improve dances of success manage risks etc); Full cost
pricing vs marginal pricing (bid high, vsbid low).

Each frame has its own strengths and weaknesses, shadows and highlights, leading to
different insights. Using several methods helps us devise robust strategies more fitting
to the messy complex worlds we live in than using any one single method.

4. Summary and Conclusions

The paper has diown by way of an example the use of a multi-framing approacd to
generate robust strategies for a problem. While there is a tendency to want to pick the
right method for a problem, using multiple frames as abowe ill ustrates that in any
situation, there is not necessarily any one best method, and that one can benefit from
using a variety of frames to provide the different insights and hghlights that diverse
frames provide.

Some might argue that thisis smply a case of the modeller choasing the wrong frame, a
case of mistaken identity. But we think it is more a cae of multi ple identities. And that
the most natural way to ded with multiple identities is to use multiple frames.
Furthermore, the use of many different frames helps overcome the partiality of any one
frame, because aspeds hidden by one frame may be highlighted by other frames. In this
way, the frames are @wmplementary in an informative way rather than necessarily in
terms of a modelli ng sequence or multimethoddogy.
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