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Abstract

In the past four decades, new approaches and methodologies have been
developed to solve unstructured and messy problems with various
stakeholders. Among these methods, soft system methodologies, cognitive
mapping, and strategic choice approach are specifically worthy to be heeded.
The methods mentioned above, which have a precise structure and clear
framework, are often categorized as soft operations research or problem
structuring methods. Today, there is ample literature on soft research and it
is taught in many operations research/management science courses of
reputable universities. Methods of research on soft OR are rooted in soft
system thinking and belong to the interpretative/learning paradigm.
Nonetheless, assigning a clear and precise boundary between hard and soft
OR techniques is not easily feasible, for most of these techniques— based on
their application in different situations — can be classified as both hard and
soft. The aim of this research is to investigate the origins and current position
of soft methodology of operations research and probe into its theoretical
basis. A comparison between the trend of OR in the US and UK clearly
demonstrates the differences in soft and hard approaches. Generally, it can be
concluded that soft and hard approaches of OR are complementary: soft
methods are exploited in forming the structure (configuration) of a problem

and hard methods are utilized in solving it.

Keywords: Soft OR, interpretation/learning paradigm, problem, system

thinking.
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1. Introduction
Operations research (OR) was first
developed as an interdisciplinary
field in the 1940s. Although this field
was based on the methodology of
natural science, its aim was to solve
problems by applying appropriate
and available methods and data. As
the mathematical techniques were
developed, OR increasingly
dominated the field. However, during
the 1960s and 1970s, the weakness of
pure mathematical methods of
operations research became apparent.
Churchman in 1967 drew the
attention of scientific society to the
ill-structured and confusing social
problems with multiple decision
makers. Ackoff [1] stated that the
main soft OR methods, namely Soft
Systems Methodology  (SSM),
Strategic Options Development and
Analysis (SODA)

Choice

and Strategic

Analysis  (SCA)  were
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established in order to respond to the
real world.

Nowadays, it seems that 30 years
after the birth of soft OR, the
approach has reached its maturity in
different aspects. These methods
have been academically well-
developed, and well-utilized in
various situations. Moreover, there is
appropriate literature in this subject.
Yet, from another point of view, this
development 1is just exclusively
limited to United Kingdom and other
United Kingdom oriented countries
namely Australia, New Zealand and
Canada and there has been limited
research in the context of soft OR in
other European countries and the
United States [2].

In this paper, first, different kinds
of problems in OR are introduced and
the role of soft and hard methods of
management science in problem
solving is described, which is

followed by an analysis of system
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thinking and the origin of hard and
soft approaches of management
science. Then, the nature of soft OR
methods and their overlap with soft
methods are discussed and some
popular methods in the area of soft
techniques in management science
are well introduced. In addition, the
position of soft and hard techniques
in management science paradigms is
pinpointed. Finally, by analyzing the
differences between management
science in the US and UK, it is
attempted to differentiate between

hard and soft approaches.

2. Problems in operations research/
management science

The term “Problem” in management
science is often used in five different
concepts [3]:

2-1. Raw problems (Messes)

A problem can be completely

unstructured, disordered and non-

classifiable. This kind of problems,

61

which state the overall objectives and
emotions, cannot be organized and
classified. In addition, these problems
have no specific and clear objectives
and encompass quite a large number

of stakeholders.

2-2. Verbally structured problems
It may be possible to describe
problems by considering and
analyzing raw problems, which are
verbally structured and are based on
the quantitative data and practical
experiences. This level of problems is
named expertise level. Moreover, they

often require various specialties in

different fields.

2-3. Mathematical models
prototypes

In contrast with natural problems
(problems in level 1 and 2), there are
some ideal standards in OR named
mathematical model patterns. These

models, as well as linear
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programming, can be stated by
mathematical terms:

Max cx

subject to

Ar = b

x=0
Or can be presented by verbal
standards such as  Knapsack,
Travelling Salesman Problems, etc.
OR/MS can propose standard
algorithms for most of the models.
Many problems in the literature of
OR are classified in this category

(Muller-Merbach, 2010).

2-4. Real world models

Fourth level, which is in fact a
combination of previous levels, is a
model with real data. This model is
suitable for real-life calculation.
Therefore, it may be required to use
different sets of data with large

number of iterations.
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2-5. Training problems

Small-sized numerical examples of
mathematical models (third level) are
appropriate for training aims.

There are close inter-relationships
between the five presented levels.
General patterns of level 3 are
different from the ones in level 4 and
5. Training books about OR
emphasize on level 3 (patterns) and
level 5 (examples). Yet, operations
research/practical management tends
to move from level 1 to level 4
through levels 2 and 3.

Scholars have different opinions
about whether or not the power of
problem solving techniques is just
restricted to a special set of problems.
In the context of system science,
related ideas can be classified into
two following categories:

I. The system science can almost

solve all the problems through
system

thinking  (soft  system

thinking).
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II. The system science has limited
tools. Thus, it can just respond to a
limited range of problems. In another
words, OR can just be considered as
a mathematical tool (hard system

thinking).

3. System thinking
System can be defined as a set of

resources which are designated in

order to achieve the desired
objectives. Generally, system
thinking encompasses the
environment of system by

considering its dynamics, and
nonlinear and stochastic processes.
System thinking, through
emphasizing on correct problem
identification in initial stages and
utilizing some special techniques,
provides an independent structure
and identity. In other words, it is a
kind of supplement for hard system
thinking. In fact, the value of soft
refers to its

system  thinking
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capability in recognizing problem
situation in a structured manner [4].
System types can be classified

according to Figure 1.
Ope
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Figure 1 must be inserted here.

Figure 1- Systems types in three-
dimensional space (Adapted from
[5D.

According to classical (hard)
approach, system is just a subset of
the world, which requires
engineering and optimization. But, in
soft system thinking, system involves
the process of interacting with the
world. In another word, soft
methodology was established in order
to improve the ill-structured social

systems.
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Considering the dominant state of
soft system thinking and neoclassical
operations research, both
complementary approaches of soft
and hard systems is required in order
to solve a problem in the right
manner. Complementary role of hard
and soft approaches toward system
thinking, in which there are different
type of insights, is describable in
initial and final steps of problem
solving. In primary steps, a general
thinking is necessary to recognize
and understand the nature of the

problem and its dynamic

environment. Therefore, SST and
broad perspective about problem are
necessary for analysts. Yet, precise
and technical insight plays the key
role in the final steps, which are more
operational. This is the reason why
analysts tend to apply hard system
thinking. However, there may be
different classifications and other
approaches which can be useful in
the ending steps alongside the hard
approach. The presented concepts are

illustrated in Figure 2.

Rs of the process of enquiry

Problem solving

Good
systems
thinking

\‘. HST [Formal
/' Model]

Problem developments or issues
necessitating further enquiries

Figure 2 must be inserted here. Figure 2. The complementary role of
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system thinking in problem solving

(Adapted from [5])

4. The nature of soft OR

Messy problems and soft methods:
Mingers [2] summarized the common
characteristics of messy problems —
the ones that cannot be solved by
traditional instruments for OR (hard
approach) [6] - into the following
categories:

e The specific objectives of
problems cannot be well defined.
A good example is the integration
project and special service
improvement for children in two
healthcare organizations in UK,
where some complexities and
messiness existed. There was no
accurate definition for special
services. Also, there was not any
agreement on available services in
the subject of project; requirements

were ambiguous in a wide range of

subjects. Since a number of
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organizations are involved in
children = welfare issue, no
agreement had been reached on the
future of children services as well
as the way project should be
handled. Moreover, there were a
lot of political aspects at both local
and national levels. In this
condition, even non-optimizing
methods such as critical path
analysis, simulation and decision
analysis cannot be applied [7].
These problems involve several
stakeholders and parties that can
be within organizations or external
cooperating bodies. These issues
lead to the development of
different perspectives toward the
problem situation.

There are several uncertainties and
lack of reliable data.

“Success” requires a proper degree
of agreement among the parties
involved in particular programs.

However, the agreement about the


https://eijh.modares.ac.ir/article-27-4631-en.html

Downloaded from eijh.modares.ac.ir at 11:52 IRDT on Monday August 31st 2020

Methodology of Soft Operational Research

Intl. J. Humanities (2015) Vol. 22(3)

nature of the problem may
ultimately lead to the application
of traditional operations research
methods. In  this  situation,
processes are often based on
learning and negotiation rather

than technical solution of the

problem.

These kinds of complicated problems

have been recognized for a long
time. Ackoff [1] called them
messes as opposed to the
problems. Other expressions, used
for these kinds of problems are:
wicked versus tame problems [8],
swamp against high ground,
practical as opposed to technical
problems [9], and soft versus hard
[10]. Soft problems are usually
noticeable and affective. From
another point of view, strategic
term versus short term and
narrowly-focused can be applied

for soft problems.
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Considering the described situation

of complex problems,
characteristics of soft OR methods,
which may aim to analyze the
problems, can be stated as bellow
[2]:

Although soft methods are not
mathematical, they are well
structured and accurate. They are
based on qualitative modeling
procedures and sometimes may
include numerical information, but
not at the level of complicated
equations.

These methods provide a wide
range of  perspectives  and
encompass multiple and
contradictory objectives without
removing and converting them into
financial measures.

These methods encourage the
cooperation of stakeholders in the
process of modeling. Therefore,

models should be clear for

participants.
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e Due to the lack of reliable
quantitative data, uncertainty may
happen.

® The primary goal of these methods
is exploration, learning and
providing commitment among
stakeholders rather than
optimization, which is the goal of
hard methods.

Due to the differences in experts’
point of view and the nature of these
methods, it is not possible to draw a
clear borderline between hard and

soft methods.

5. Impossibility of differentiating
hard and soft techniques in OR

The main aim of all operations
research methods is to help decision
makers in complex situations where
there are a great number of
alternatives and a wide range of
contradictory criteria and objectives.
These methods can be generally

called decision analysis (DA). In

these methods, there is a degree of

conflict between different

perspectives. In order to recognize
the differences, two multiple decision
making approaches are analyzed.

The first approach is analytic
hierarchy process (AHP). Forman
and Gass [11] stated that AHP is a
simple analysis tool as it has three
following functions:

e Structuring complexity through
modeling in a hierarchical form, in
which goals are in the top and
alternatives are in the bottom level,

e Measuring preferences through
pair-comparison between
alternatives and transforming the
preferences of one or more
decision makers into quantitative
weights,

e Combining the above issues and
prioritizing alternatives.
Obviously, AHP is a general

approach which has been utilized in

complicated situations. It integrates
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the ideas of decision maker groups
[12]. Although AHP is useful in
unstructured situations, it cannot be
properly assigned to soft category.
Some American scholars state that
AHP is a hard technique, since the
goals and criteria can be well
defined.

The second perspective, which was
initiated by Phillips [13] in 1993, is
named decision conferencing. In this
approach, some workshops are held
by participation of the main decision
makers. In these workshops, a
facilitator manages the group instead
of directing the problem content. The
focus of this approach is to
understand the alternatives and their
results rather than to propose a model
which determine the correct answer
[14]. Mingers [2] states that this
approach is compatible with soft OR
methods, because it facilitates the
process of group decision making

with quantitative modeling.
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ELECTRE [15] and PROMETHE
[16] are two methods which were
developed on the basis of this
perspective. Both proposed methods
are in the category of ranking
methods. There are different versions
of ELECTRE, each of which is used
for a special type of problems:
Selecting the best alternative and
ranking or clustering alternatives.

Considering these techniques as a
part of soft OR largely depends on
how they are applied to problems.
The methods will be in the soft
category if they are used as a
facilitator for interactions with
decision makers and focus on the
decision process rather than decision

making [2].

6. A paradigm oriented approach
toward the development of
management science

In this section, operations research

paradigms are briefly described. The
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detailed analysis of these paradigms
reveal that the origin of hard OR is
optimization and the origin of soft
OR is interpretative/learning

paradigm [17].

6-1.The optimization/normative
paradigm (1940-1960) — problem
solving methods

Checkland [4] states that the
emergence of hard system thinking is
the result of system analysis and
engineering analysis developments in
the United States [18]. This paradigm
is based on the assumption that a
decision maker decides in a bounded

rational manner and is able to select

between alternatives with the
complete knowledge about the
problem.  These methods are

compatible with functionalism in

social sciences. However,
management science attempts to
optimize the operations. Optimization

paradigm and the development of
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problem solving methods are related
to the classical OR techniques or hard
approach.

The ontology of this paradigm
emphasizes on the existence of
systems as an objective reality.
Systems as independent entities exist
in the real world. According to this
paradigm, management activities are
rational  processes of decision
making. Also, the methodology of
normative paradigm intends to
provide the linkage between variables

and identification of basic structures.

6-2. Interpretative/ Learning Paradigm

(1970-1980), Situation- improving
methodologies

Since the methods in this paradigm
attempt to  investigate

problems, Ackoff [19] named this

messy

paradigm “design perspective. Some
of the methodologies associated with
this paradigm are Soft Systems

Methodologies (Checkland [20]),
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Interactive Planning (Ackoff [?]),
Strategic choice Approach (Friend
[21]), Social  Systems  Design
(Churchman) and Cognitive Mapping
(Eden [22]). As it 1is clear, this
paradigm encompasses a  great
number of soft OR methodologies.
American pundits of

thinking like Churchman and Ackoff

system

greatly influenced the development
of British methodologies. Among the
introduced methodologies, those
which have been well examined and
validated are SSM, SODA and SCA,
that are more commonly used in UK
and the IP approach is the most
similar method to  American
perspective [23]. Unlike the objective
reality view in  optimization

paradigm, reality has a social
structure in interpretative/learning
perspective since it is formed through

subjective understanding.
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6-3. The critical paradigm (1980-
1990), intervention-empowering
methodologies

During the 1980s, a new set of
methodologies was developed based
on the critical system movement of
British thinking. According to the
philosophy of these methodologies,
social ~ systems are  unequal.
Therefore, system thinking should
concentrate on the subject of

inequality  between  participants.
Empowering all participants is the
main characteristic of this approach.

One decade later, a new debate in
systems and operations research
societies emerged, in which the
application of more than one
methodology or a combination of
them was recommended. Franco and
Lord [24] stated that due to the
complex and multidimensional nature
of problem in the real world, it is
inevitable to use multi-methodologies

in order to solve the problems.
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Having recognized and investigated
the strength and weakness of
combining methodologies in different
paradigms, practitioners and scholars
realized that two developed multi-

methodologies perspectives can be

represented:
e “The coherent pluralism” by
Jackson
e “The critical pluralism” by
Mingers

6-4. Postmodern approach in
management science (2000-present),
multi paradigm methodologies

This paradigm is considered as a
new development in management
science and is based on the rational
critique embedded in modernism.
Moreover, this approach undermines
the dominance and holistic nature of
other paradigms. The attitude of this
approach toward organization is

compatible with carnival metaphor.

The main finding obtained from
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investigating these paradigms in this
paper reveals that the hard approach
comes from optimization/normative
approach. However, soft paradigm
propagated in Europe is derived from

the interpretative/learning paradigms.

7. Problem structuring methods
(PSM)

Well-structured problems are the
ones that can be practically
formulated based on the criteria,
constraints and relations. This type of
problems can be well defined by
classical OR  methods  (hard
approach). Yet, there are unstructured
problems that have led to the creation
of  structuring  methods.  The
characteristics of these problems are

as following [25]:

Multiple stakeholders,

Multiple perspectives,

Unclear and conflicting interests,

Intangible factors,

e Uncertainties.
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It is emphasized that these

problems are more "strategic", since

they provide basics for well-

structured problems as a result of a

problem structuring process [26]. So,

it might be better to discuss different
aspects of problems, rather than
different types of problems. Problem
structuring methods offer course to
form a model to describe situations.

Also, they can help participants and

stakeholders to obviously clarify the

situation. To do this, PSM should
have the following characteristics

[25]:

e Being able to provide a
conjunction between alternatives,

¢ Being cognitively accessible for all
participants with different
education and knowledge,

e Operating iteratively: the problem
reflects stages of debate among
participants,

e Being able to address the partial

improvements rather than
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proposing a general solution which

would imply to emerge from the

stakeholders’ interests.

As a result of the mentioned
requirements, problem structuring
methods use primary and simple
mathematical and statistical tools,
despite the fact that they seem
complicated in conceptualization and
interaction with the current decision
making process. These methods can
be well used in particular situations.
Moreover, those methods that have
been practically applicable
commonly use the creative methods
which  have  considered  the
environmental conditions. In the

following, some of the popular

methods are summarized:

7-1. Soft systems methodology
(SSM)

Peter Checkland, as the originator of
this methodology, by applying some
changes in the methodology of hard
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systems engineering, provided a

structure which was more compatible

with the human mind [18]. The
subjective roots of soft systems
methodologies can be found in

Churchman’s works (particularly

dialectical inquiry) and interpretative

psychological issues in Vikers’ works

(particularly social processes). The

steps of soft systems methodology

can be briefly stated as the following:

e Explore as much as possible about
the problem situation, particularly
its  background, nature, the
dominant culture, and political
authority.

e Create a systematic model of
activities which clearly assures
considering different perspectives
and approaches associated with the
situation. Propose the basic
definition.

e Apply the model for questioning
and exploring the situation through

between

providing a debate
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stakeholders in the context of
required and possible changes.

e Achieve an agreement on the
changes in the situation (problem)
in a way that different points of
view can be emerged.
In  summary, soft systems

methodology is a general method for

redesigning  systems. In these
systems, participants draw the ideal
conceptual model from their own
point of view and compare it with the
current system. Thus, the desirable

cultural and systematic changes can

be addressed [5].

7-2. Cognitive mapping/SODA

Colin Eden and Colleagues spent a
lot of time to develop a strategic
decision making method. They
developed a method named cognitive
mapping, which became a part of a
general approach; SODA. Cognitive

mapping can help to recognize the

feeling of participants involved in a
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situation. One of the reasons why the

problem  becomes messy and
complex refers to peoples’ different
understandings and perceptions. This
technique is based on the
psychological theory of “personal
construct”. In fact, cognitive mapping
represents the understanding of
people toward the problem situation.
Its bipolar construct denotes the
existence of contrast between related
concepts. The output of this
technique is similar to casual loops,
although

cognitive mapping is

obviously subjective and uses
constructs rather than variables.
Individual cognitive mapping is used
as a tool of negotiation between
participants in decision making
process and consequently leads to the
creation of an agreed group map. As
it was mentioned, cognitive mapping
is utilized as a key tool in a more

comprehensive process of

74

establishing strategy. The process is

briefly summarized as follows:

e Applying cognitive  mapping
derived from individual interview
in order to make organizational
strategy more understandable in
terms of strategic principles, goals
and beliefs,

e Holding facilitated workshops,
group discussion meetings and
negotiations to gain agreement
about group strategic maps and
particularly developing decision
support software,

e Monitoring strategy progress and
organizational learning.

Strategic options development and
analysis is a general method for
addressing problems. This method
uses cognitive mapping as a tool to
determine participants’ perspectives
associated with problem situation.
Synthetic cognitive mapping
provides a framework for group

discussion in which one person, as a
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facilitator, directs participants to gain

consensus on a set of activities.

7-3. Strategic choice approach
(SCA)
In the 1960s, this approach was
developed in terms of sociological
perspective [21]. SCA as a soft
version  of  system  analysis,
differentiates stakeholders and their
attitudes, and considers uncertainties
and lack of information. This
approach consists of four following
steps:
e Formation:  initially,  decision
makers determine the decision
areas in terms of their importance,
priority and inter-relationships.
The aim of this step is to determine
the main pivots and project
boundaries.
® Designation: The possible
alternatives for all decision areas
are discussed. Afterwards, the

alternatives are examined in a

pairwise manner in order to find
the mutual incompatible ones. This
way, all possible combinations of
alternatives are considered. In
these stages, the uncertainties
become apparent with regard to the
decision making environment,
political consideration and beliefs.
e Comparison: Considering
participants’  criteria, different
decision plans are defined and
compared. Consequently, a
continuum of various qualitative
and judgmental values proposed by
the stakeholders is emerged. In this
step, a pair-comparison among
decision plans (using a
comparative advantage grid) is
required to determine the position
of each advantage into the related
dimension and its uncertainties
level.
e Selection: Finally, selection is

made based on stakeholders’

consensus. In this step, the mentioned
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uncertainties are well described. It is
possible that some decisions are
postponed in order to reduce the
uncertainties.

This approach, as well as other
explained methodologies, is a
participative approach and is usually
carried out through facilitating
workshops and the engaging parties
in decision making procedure. In all
described methods and
methodologies, experts of operations
research practice as facilitators.
Generally, it can be concluded that
structuralizing problem methods are a
part of soft operations research,
which get help from stakeholders to
analyze sophisticated problems [27].
Some other methods in soft operation
research category are summarized in

Table 1:

Table 1- other soft operation research method

(Adapted from [2])
Theoretical
Method Description e .
underpinning
Used to
iti hall th
Critical e enge. © Churchman’s
systems boundaries . .
o dialectical
heuristics drawn up to
. . approach and
(CSH) circumscribe
Habermas’s
the focus of ..
. critical theory
planning or
design
Hypergames, Soft game
metagames theory used in
situations of Game theory
and drama competition
theory and conflict
Used to decide
on
commitments Decision
Robustness now in the analysis and
analysis light of their planning
robustness to | methodologies
uncertain
futures
Used to assist
participants
desi
. es}lgn N Pragmatism
Interactive desirable
. . and systems
planning future for their
. theory
organization
and bring it
about

It is important to note that the hard
techniques can be used in a soft
form. In other word, it uses the

model as a representation of attitudes
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or opinions and the people’s
perceptions toward reality rather
than a representative abstraction
model from reality [28]. Some
examples in this context are
qualitative approach of system
dynamic [29], MCDA [30], the
visible systems model and generally
the mathematical models.

8. Operations research and
operational research: comparing two
pioneer countries (United States and
United Kingdom):

An investigating into different
approaches toward OR in US and
UK provides a deeper understanding
from soft and hard OR. In order to
analyze the differences in terms of
the approaches 1in these two
countries (as the most important
countries in management science), it
is better to start from the names
branch  of

assigned to this

management science in  these

77

countries. In the US the term
“operations research” is used, while
in UK it is called “operational
research”. The differences in these
two terms are not accidental. More
accurate investigations reveal that
the term “operations research”
consists of two names, which
emphasize on the action or the
method of practice. The importance
of what happens in reality (action or
operations) in that this term reveals
its ontological tendency. On the
other hand, “operational research” is
a combination of one noun
(research) and an  adjective
(operational). “Operational”, which
means “using for operations”,
explicitly emphasizes the importance
of process. This issue gives an
epistemological tendency to the
term. Grammatical investigation of
proposed terms reveals  that

management science in UK follows
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a more systematic and interpretative
approach [17].

Another way of investigating the
differences is to search in the
specialized journals of OR. Mingers
[2] achieved interesting results by
analyzing the keywords which reveal
the soft approach toward OR in five
reputable

journals  from  the

beginning of 2007. The keywords

were: methodology of soft systems,
problem structuring (configuration),
cognitive  mapping, soft OR,
strategic choice approach, critique
systems, meta-games, hyper-games
and dram theory. The findings of the
research on the keywords are
presented in Table 2. Table 2 must

be inserted here.

Table 2- Numbers of occurrences of key-words in search of Web in reputable Journals in the US and UK

(Adapted from [2])
Soft ... Strategic Drama
Key-word systems Problem Cogm.t 1ve choice Critical theory,
structuring mapping/ Soft OR
search term | methodo SODA approach systems hypergames,
logy metagames
JORS 34 55 13 98 4 18 7
EJOR 5 11 6 30 2 2 6
Interfaces 2 2 0 6 0 0 0
Operations 0 0 0 0 0 0 2
research
Management 0 0 0 0 0 0 0
science

JORS and EJOR are British journals.
However, the other mentioned journals
are American. According to this table,
American journals are not interested in
publishing papers with soft OR
approach.

One of the reasons why soft OR could

not attract attention is the common belief

that it is not real, while problems are not
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completely explicit and clear. Problems
always stem from the results of decisions
and experts’ judgments. Minger states
that OR is soft per se and is only possible
when it is structured and formulated [5].
Another reason refers to the American
approach to operations research. In this
perspective, soft OR is not considered in

the area of operations research. In fact, in
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the US, soft OR is taught in some
departments other than OR department.
Moreover, the background of a great
number of these techniques is related to
psychology and sociology. This shows
that plenty of American universities in
different fields consider soft OR
important and publish their studies on
reputable journals (except for operations
research journals) such as MIS Quarterly
or An Strategic Management Journal.
The question which remains to be
answered is that if these individuals
consider soft OR valuable, why
American OR journals don’t think as
such?

On the other hand, one can take a
historical look at the process of the
formation of OR: during 1970s,
operations research, especially in the US,
became extensively theorized and tended
toward math. This tendency separated
this field from practical issues in the real
Ackoff and
Churchman in the 1960s, gave this

world.  Interestingly,
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phenomenon an advance notice,
criticized it and published their views in
operations research and management
science journals. But after 1960s, when
the crisis of operations research
deepened, their papers were solely
published in European soft OR journals.
Kirby [31] analyzed this period and
discussed that the US did not follow
UK’s lead for complex cultural and
economic reasons. The explanation of
these feedback loops and general
schematic of this map is presented
below:

Loop 1, publications: when a journal
becomes popular in a specific field, it
attracts more articles in that field. Due to
the lack of previous publications about
soft OR, the number of submission
decreased.

Loop 2, editorial policies: selecting
articles is influenced by the editorial
policies. This decreases the number of
submitted articles in soft OR. The

policies of editorial, in turn, are
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influenced by the approach that soft OR
is not operations research and this leads
to a decrease in soft OR articles in
reputable journals.

Loop 3, soft OR unfamiliarity: one of
the reasons that submissions of these
papers are low is that soft OR is
unknown in the US.

Loop 4: validity: soft OR, due to the
low number of published papers and
inappropriate perspectives has shaky
validity.Loop 5: Promotion: lack of
articles in soft OR and its little validity
in the US, has led to an inhibitive rather
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than supportive view.

Loop 6: Success in practice: Soft OR
has been successful in practice. But due
to the editorial policies and the low
number of articles about the application
of these methods, they have been

unknown.

Figure 3-
Mingers’
conceptual
map about
the
feedback
loops of
not
publishing
soft
research
articles in
the US
(Adapted from [2])

9. Conclusion
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The aim of this article is to
investigate the origins and current
position of the methods which are
considered fairly uncommon in OR.
In the last forty years, a plethora of
methods was devised to vanquish the
complexity of ill-structured problems
that regular conventional math-based
techniques were incapable of solving.
These techniques are called soft OR.
Mingers [2] presented a host of
evidence on the scientific and
practical achievements of soft OR
and concluded that these methods are
mature enough.

The reason these techniques are
uncommon, however, can be sought
in their confinement in Britain (as the
birthplace of a plethora of soft OR
techniques) and similar countries. It
is discussed in this article that to
what extent some techniques can
belong to the soft OR approach; the
response would be that a lot of

apparently hard techniques -
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especially in the field of multi-
criteria decision analysis — can be
classified as the techniques of soft
OR, provided that they are used
according to the principles of soft
operational research. However, a
large proportion of soft techniques of
OR are problem structuring methods;
some of them are decision support,
which use the stakeholders to
compromise on the problem and
make them committed to the future
actions. These methods are generally
exploited to recognize and clarify the
inner- or inter-organization issues
[32].
Moreover, paradigmatically
considering, one can recognize that a
change in the system movement led
to a change in management systems;
through a paradigm shift from
optimization to learning and then to
critique — which seriously questions

the first two mentioned paradigms —

OR techniques varied from the
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problem-solution to situation-

optimization and eventually to
synthetic and pluralistic ones [33].
The reasons for the less-than-
expected deployment of soft research
methods in the US were discussed in
the last part of the paper. These
methods are neither published in
important journals nor taught in the
country’s OR/MS courses. Mingers
[2] claims that lack of attention to
research on soft OR in the US -
regarding the crucial role this country
has in the development of
management science and its pioneer
OR and MS journals— is unfortunate
for OR development.
Apparently, the pragmatism
embedded in British culture led to the
birth of soft methods in this country.
It is essential to notice the fact that
the two approaches of hard and soft
are complementary: soft methods

have a more important role in

identifying, defining, and solving the
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right problem, whereas hard methods
are more important in rightly solving
(Optimized solution) the problem [5].
In conclusion, it is worth mentioning
that soft methods are used in the
primary phases of solving the
problem (identifying the problem)
and hard methods are exploited in the

final phases (solving the problem).

Refrences

[1] Ackoff, R., The future of operational
research is past. Journal of the
Operational Research Society, 1979. 30:
p. 93-104.

[2] Mingers, J., Soft OR comes of age — but
not everywhere! Omega, 2011. 39: p.
729-741.

[3] Muller-Merbach, H., Five notions of
OR/MS problems. Omega, 2011. 39: p.
1-2.

[1] Checkland, P., Systems thinking, systems
practice. 1999, chichester: Wiley.

[2] Reisman, A. and M. Oral, Soft Systems
Methodology: A Context Within a 50-
Year Retrospective of OR/MS. Interfaces,
2005. 35(2): p. 164-178.

[3] Rosenhead, J. and J. Mingers, A new


https://eijh.modares.ac.ir/article-27-4631-en.html

Downloaded from eijh.modares.ac.ir at 11:52 IRDT on Monday August 31st 2020

Sepehrirad R. and others

Intl. J. Humanities (2015) Vol. 22(3)

paradigm of analysis, in Rational analysis
for a problematic world revisited. 2001,
Wiley: Chichester. p. 1-19.

[4] Rosenhead, J., What's the problem? An
introduction to problem = structuring
methods. Interfaces, 1996. 26: p. 117-131.

[5] Rittel, H. and M. Webber, Dilemmas in a
general theory of planning. Policy
sciences, 1973. 4: p. 155-169.

[6] Ravetz, G., Scientific knowledge and its
social ~ problems. Oxford:  Oxford
University Press, 1971.

[7] Checkland, P., The origins and nature of
‘hard” systems thinking. Journal of
Applied Systems Analysis, 1978. 5: p. 99-
110.

[8] Forman, E. and S. Gass, The analytic
hierarchy ~ process—an

Operations Research, 2001. 49: p. 469-
486.

exposition.

[9] Vargas, L., An overview of the analytic
hierarchy process and its applications.
European  Journal  of
Research, 1990. 48: p. 2-8.

[10] Phillips, L. and M. Phillips, Facilitated

Operational

work groups: theory and practice. Journal
of the Operational Research Society,
1993. 44: p. 533-549.

[11] Mustajoki, J., R. Hamalainen, and K.

Sinkko, Interactive computer support in

83

decision conferencing: two cases on off-
site  nuclear emergency managent.
Decision Support Systems, 2007. 42: p.
2247-2260.

[12] Roy, B. and V. Mousseau, A theoretical
analysis of the notion of the relative
importance of criteria. Journal of Multi-
Criteria Decision Analysis, 1996. 5: p.
145-149.

[13] Behzadian, M., et al., PROMETHEE: a
comprehensive  literature review on
methodologies and applications.

European  Journal  of

Research, 2010. 200: p. 198-215.

Operational

[14] Paucar-Caceres, A., Mapping the
changes in management science: A
review of “soft' OR/MS articles published
in Omega (1973-2008). Omega, 2010.
38: p. 46-56.

[15] Mingers, J., An idea ahead of its time: the
history and development of soft systems
methodology. Systemic Practice and
Action Research, 2000. 13: p. 733-756.

[16] Ackoff, R., The art and science of mess
management, in Managing change. 1993,
Paul Chapman Publishing: London.

[17] Checkland, P. and J. Scholes, Soft
systems meyhodology in action. 1990,

Chichester: Wiley.


https://eijh.modares.ac.ir/article-27-4631-en.html

Downloaded from eijh.modares.ac.ir at 11:52 IRDT on Monday August 31st 2020

Methodology of Soft Operational Research

Intl. J. Humanities (2015) Vol. 22(3)

[18] Friend, J., methodologies and strategic
decision support. Journal of the
Operational Research Society, 2006. 57:
p. 772-775.

[19] Eden, C., Cognitive mapping. European
Journal of Operational Research, 1988.
36: p. 1-13.

[20] Rosenhead, S. and S. Mingers,
SODA—the principles in rational analysis
for a problematic world-revisited. 2001,
New York: Wiley.

[21] Franco, L.A. and E. Lord,
Understanding multi-methodology:
Evaluating the perceived impact of
mixing methods for group budgetary
decisions. Omega, 2011. 39: p. 362-372.

[22] Mingers, J. and J. Rosenhead, Problem
structuring methods in action. European
Journal of Operational Research, 2004.
152: p. 530-554.

[23] Mingers, J. and J. Brocklesby,
Multimethodology: Towards a framework
for mixing methodologies. Omega, 1997.
25(5): p. 489-500.

[24] Franco, L.A., Problem  structuring
methods as intervention tools: Reflections
from their use with multi-organisational
teams. Omega, 2009. 37: p. 193-203.

[25] Pidd, M., Just modeling through: a
rough guide to modeling. Interfaces,

84

1999. 29: p. 118-132.

[26] Powell, J. and R. Coyle, Identifying
strategic action in highly politicized
contexts using agent-based qualitative
system dynamics. Journal of the
Operational Research Society, 2005. 56:
p. 787-798.

[27] Mendoza, G.A. and H. Martins, Multi-
criteria decision analysis in natural
resource management: A critical review
of methods and new modelling
paradigms.  Forest  Ecology  and
Management, 2006. 230: p. 1-22.

[28] Kirby, M.W., Paradigm Change in
Operations Research: Thirty Years of
Debate. Operations Research, 2007.
55(1): p. 1-13.

[29] Franco, L.A., M. Cushman, and 1J.
Rosenhead, Project review and learning in
the construction industry: Embedding a
problem structuring method within a
partnership context. European Journal of
Operational Research, 2004. 152: p. 586—
601.

[30] Paucar-caceres, A,

Operational

research,  systems  thinking  and
development of management sciences
methodologies in US and UK. Scientific

Inquiry, 2008. 9: p. 3-18.


https://eijh.modares.ac.ir/article-27-4631-en.html

Downloaded from eijh.modares.ac.ir at 11:52 IRDT on Monday August 31st 2020

Methodology of Soft Operational Research Intl. J. Humanities (2015) Vol. 22(3)

pr Slles 53 Gaload bl Sy,

‘ﬂ‘;;l:.mfb L&) cYJS‘ ‘JALF ‘\b‘) LSJ'G':"" Cﬁ"‘J
a¢/\/Yo :ui‘)f;\:z .C‘JJU °\\”/V/\Y:.;x§‘:a)d 'C_:JL'.

Olaigd b aadl 5 adljlbrle e Bles 03,5 o sl idr slagssdodie 5 gy ool ans sl 5o
3,505 5 b Sl Slapiean 3ske 4 015 e Obe cul Sl oS 63l ana 5 Saze
sprlr 5 580 bl S e e, 2 ged L s Gl G e Olge 4 S5l el ol
gt 0 6)‘-1§fl3 Flow sl gla s, b e Slles 5o Gos Olye 4 CEL Wb jasls
53 G Slaess Sl ol 03 5 o3y Ul b el DLl Sl e Slles 3 G o5
S > ks p i Dles 53 Gt Glahss 2 sd e el tne Sl 2 Sy e ole / Sles
S ormts J ol b tdisas (850 /(6 ks bl e Glaze (mlsll Ll 5l 5 azils P (st
WSS 51 ol 50358 S Sole &0 Sllas 53 Guid Cew 5 p 5 GLSUSS 1 33 5 e
o ol i Gua 1,8 sl el s Co A5 e 0SS lacaadse o oslizal 4 Lo
el 3 S onl s glaaty s oslys Lom s Slkes 53 G p i bt gt ed oSSl 5 oSl
b o s ey sl S slacsli s 4 0kl 5 G a1 528 53 53 Sllas s G anulie
‘Mﬁ&&&uw)bw £F s Corw slas S5, oS oS Ny o aoes 3 s e 0L
30 Jlas 5o o sl s altes (S 50) Sl LSS 0 05 sla i & o5k«

Asls

s S A ((§ S 3L /(S s bl s Sllas 53 G (8IS 0850,

w)h@f}:&;‘}&w%ﬂbc};ks;)djmb\

e S5 oS ris Sy e 0y S oliud Y

J«)J.,a%;;Kj&l:w;ﬁﬁmo;fé)s:dﬁi;h.\‘

85


https://eijh.modares.ac.ir/article-27-4631-en.html

