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Abstract: :

In the era of uncertainty that most businesses are facing today, the ability of business
strategists to understand and predict the business environment systematically and
structurally is getting very important. The popular SWOT analysis requires the managers
to review internal status of the organization as well as to scan their external environment. It
is vital that the external situation should be efficiently and effectively diagnosed before any
strategy is determined. Favourable external situations are opportunities and unfavourable
ones are threats. Apart from identifying them we need to structurally quantify their
magnitudes so that they can be prioritized appropriately. An innovative approach
deploying the use of FMEA and SMEA is suggested here.

Key words: SWOT,; Strategy; FMEA; SMEA

F &

Wp G F AT - B P REGE R § R ORRG AL G 8 S i 2 TR G
FRREBEIGER - BHEYHTRERIPP, AL RFRLERIFLF P FR R
Prdfde PINIREL o AR AR T PRI R Wi B BTG T o B E R G A
SR ARG  HEF AR AL IR MBI AP
EF ANPRUTPORERE N EREA P T PNRAIBERI] o A2 RE- B A
Frens it 0 & ] vk A 45 (FMEA) e 7 03] 52 % A 45 (SMEA)

Py, A47 5 B 5 A i3k 2 45 (FMEA) 5 = # #53] 2 % & 45 (SMEA)

Common strategic tools

Strategic development and implementation are important responsibilities for the top
executives of any company. Strategy is about analyzing existing status and determining
desired status and then devising the most appropriate ways to get there. In reality, strategy
formulation can be a very complicated process (Koo et al., 2007). The success of any
organization is dependent on how effective strategies are developed and implemented.
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There are many different approaches to strategic development, e.g. Boston Consulting
Group (BCG) Matrix, McKinsey’s GE Matrix, Porter five forces, McKinsey’s 7S, SWOT,
Quality Function Deployment (QFD), Balanced Scorecard, (Crowe and Cheng, 1996;
Kaplan and Norton, 1996, 2001, 2004; Feurer and Chaharbaghi, 1997; Weihrich, 1982;).
Some of these approaches can be integrated to form a more holistic model e.g. through
merging Balanced Scorecard, SWOT, and QFD (BSQ) (Koo et al., 2007; Ip and Koo, 2004;
kR 2 7% etal., 2005). Among these strategic tools, SWOT appears to be very widely used.
Over the years, SWOT approach has been continuously refined and improved. The
approach suggested by this paper is yet another step to further refine the SWOT analysis.

Strengths Weaknesses Opportunities Threats (SWOT)

The origin of SWOT came from SOFT [Satisfactory (meaning good in the present),
Opportunity (meaning good in the future), Fault (bad in the present), Threat (bad in the
future)] which was derived from the research work on corporate planning conducted at the
Stanford Research Institute from 1960-1970. The SOFT analysis was presented at a
seminar at Zurich in 1964 and Fault was later changed to Weakness and SOFT was renamed
as SWOT (Humphrey, 2005). Subsequently Weihrich (1982) went further to modify
SWOT (or TOWS) into the format of a matrix, matching the internal factors (i.e., the
strengths and weaknesses) of an organization with its external factors (i.e., opportunities
and threats) to systematically generate long-term strategies and/or short-term tactics and/or
one-off action plans that ought to be undertaken by the organization.

Critical Internal Factors

Internal factors refer to those factors that can be controlled or manipulated by the
organization. These internal factors or Key Success Factors (KSFs) are usually determined
by way of brainstorming among a team of colleagues or experts familiar with the
organization and its business environment .  This approach may be less systematic and
structured. Alternatively, Philip Kotler’s (2000) *Checklist for Performing
Strengths/Weaknesses Analysis’ can be used to supplement the brainstorming exercise.
The Kotler Checklist has a high degree of resemblance with the Balanced Scorecard and
with slight adjustment it can be converted to take the four perspective formats of BSC.
Collectively, the management team could then rate the perceived importance and
performance of each of these internal items on a Likert scale from 1 (least important or
worst performed) to 10 (most important or best performed). If a large difference occurred
among some of these perceived importance or performance scores, the concerned persons
should state their reasons so that a compromise could be reached. The candid dialogue helps
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alleviate possible misunderstanding among them and fortify mutual support in subsequent
strategy implementation. The next logical step is to eliminate those “perceived”
unimportant internal factors. Those remaining are important internal factors (i.e. KSFs)
that should be closely monitored and well managed. Poorly performed KSFs are
obviously weaknesses and well performed KSFs are the strengths.

The measurements on perceived importance and performance generate a very useful
by-product, viz. perceived performance gap. The perceived performance gaps are
operationally defined as the differences between the perceived importance and perceived
performance. The larger the perceived performance gaps are the more urgent it is to
improve on those attributes.

Critical External Factors

In today’s business environment, it is important to monitor the changes that happen around
us. It is common to use brainstorming to explore possible external factors that may have an
impact on the organization. The STEP or PEST approach (STEP is an acronym that stands
for Social; Technological; Economical; and Political factors) can be applied to help analyze
the external environment systematically. PEST is same as STEP except for the ordering of
the factors. Very often people tend to simply use those external factors derived from the
brainstorming session without further prioritization. Kotler (2000) suggests the use of
Opportunity and Threat matrices in conducting the SWOT analysis. This is a significant
improvement over the traditional approach but still a crude way to differentiate the various
external factors. A slight modification was suggested by Ip et al., (2004); Koo et al.,
(2007); A 27 % (2005 & 2007) to subjectively measure the magnitudes of both positive
and negative impacts (i.e. the attractiveness and seriousness) and the probability of
occurrence of opportunities and threats respectively into a Likert scale from 1 to 10. The
importance scores (operationally defined as the product of probability of occurrence and
impact magnitude) of external factors can then be calculated and ranked. External factors
with lower “Importance scores” can and should be eliminated from the SWOT analysis.
These remaining “important” external factors are used together with the “important”
internal strengths and weaknesses to ensure a more succinct and meaningful SWOT
analysis.

Failure Mode and Effects Analysis and Success Mode and Effects Analysis
An further enhancement of the Opportunity / Threat matrices, and the perceived
“importance scores” is by way of FMEA (Short form for Failure Mode and Effects Analysis)
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for threats and its derived format SMEA (Short form Success Mode and Effects Analysis)
for opportunities (#g = 4 %, 2007). This new approach is more structured and can reveal

more information.

FMEA is a systematic and analytical quality planning tool that was originally developed to
identify and prevent potential problems in the manufacturing sector. The analysis comprises
three stages (Layzell et al., 1998):

(1) to identify potential and previously unknown failure modes and all corresponding

failure mode causes and effects;
(2) to rank causes of failure according to likelihood (probability of occurrence and of
nondetection) and impact (severity of the effects of the resulting failure mode);

(3) to provide for problem follow-up and identify corrective action to be taken.
In addition to application in the manufacturing sector, Crane and Crane (2006) suggest that
FMEA can be applied to prevent medication errors. FMEA has a long history and it first
started in 1950s in aircraft design and then it was used in the space programme in the 1960s
and was then incorporated into military standards (= *x{f, 2004; # 8&%-, 2002). It
incorporates the quantification of Severity (SEV); Occurrence (OCC) and Detectability
(DET) all measured on a rating scale from 1 to 10. Severity refers to the extent of the
effect of failure on the customers (ranging from a scale of 1 denoting “minor impact” to a
maximum rating score of 10 denoting “catastrophic impact™). Occurrence addresses the
issue of how likely the cause of the failure to occur with rating 1 representing “not likely” to
10 representing “failure always occur”. Detectability refers to the estimated probability of
failure not being detected. A detactability rating of 1 means “it is nearly certain to detect
before reaching the customer” and a rating of 10 means “it is nearly certain that the failure
would not be detected”.

A risk priority number (RPN) can be calculated as (Pyzdek, 2003; ~ *z{f, 2004; ¥|i¥ %,
2005; &%, 2002; ~#F %, 2003):
RPN = SEV x OCC x DET

The RPN carries a range of values from a minimum of 1 to a maximum of 1,000.
FMEA is also a quality tool used in the automobile industry. It is described as a
systematic group of activities intended to (DaimlerChrysler Corp., et al., 2001; Crane and
Crane, 2006):

(a) recognize and evaluate the potential failure of a product/process and the effects of

that failure;
(b) identify actions that could eliminate or reduce the chance of the potential failure
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occurring, and
(c) document the entire process.

Yeung (2007) describes FMEA as an engineering technique for collecting and considering
potential failure modes, causes and corrective action to be taken. It is a disciplined
procedure to identify ways a product or process can fail and is a plan to prevent failures.
FMEA has a broad application scope and can be applied for different scenarios and
objectives.

Being deployed as a strategic tool, FMEA can be adapted to scan for external threats and
then to quantify the extent of their significance in a structured way. The simple product of
“negative impact” and “probability of occurrence” may be inadequate to determine the
“real” extent of threats. Threats like earthquake, tsunami, SAR, bird flu become serious
mainly because of the difficulties in detecting them at an early stage. Hence the concept of
Risk Priority Number (RPN) is relevant and useful in quantifying and prioritizing the
various threats. An external threat becomes less serious if and when new-technology is
introduced to detect it easily.

Using similar logic an equivalent term similar to RPN should be used to reflect the real
extent of opportunity prevailing to the organization. When external opportunities (with the
same degree of positive impact and probability of occurrence) appear, all organizations
should have the same chance to grasp them. Why are some firms always more successful
than the others? The explanation to this phenomenon is the “determination and capability”
of the firm in realizing the opportunities better than its competitors. Similar to the
“detectability index” used in RPN, a subjective measure termed “determination and
capability index” with 1 representing a least degree and 10 denoting a perceived maximum
“determination and capability” can be determined. In this context, an Opportunity Priority
Number (OPN) can be operationally defined as the product of perceived Attractiveness
(ATT), Occurrence (OCC) and Determination and Capability (D&C), i.e.:

OPN = ATT x OCC x D&C
OPN has a value ranging from a minimum of 1 to a maximum of 1000.

We thus use FMEA to quantify the real extent of external threats and we can adopt the use
of Success Mode Effects Analysis (SMEA) to more realistically measure the extent of
external opportunities.
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Evolution of a structured approach to scan external environment

The gradual evolution of different approaches to scan the external environment provides

better insight to managers and strategists and enable them to respond to the changes in

external environment more effectively. The evolutionary changes are summarized as
bellows:

1. Simple brainstorming;

2. Simple brainstorming along Social, Technological, Economical, and Political (i.e.
STEP or PEST) factors;

3. Simple brainstorming along Political, Economical, Social, Technological,
Environmental, and Legal (i.e. PESTEL) factors;

Simple brainstorming plus Kotler’s (2000) Opportunity and Threat matrices;

5. Simple brainstorming and then quantifying the magnitude of perceived impact
(positive for attractiveness for opportunities and negative for seriousness for threats)
and their perceived probability of occurrence;

6. Brainstorming along STEP/PESTEL plus FMEA/SMEA and then calculating RPN and
OPN for threats and opportunities respectively.

Although the FMEA/SMEA approach requires more time to prepare, it has the following
advantages over the previous methods of external environmental scanning:
<+ The RPN and OPN provide much more useful information relating to each
external factor. These RPN and OPN enable each external factor to be more
critically reviewed and prioritized.
< Inthe course of determining the RPN and OPN, any major difference among
raters can be clarified and this help improve communication, understanding, and
co-operation among them.
<+ The various scores enable more effective monitor and control subsequently.

One possible criticism on RPN and OPN is that those rating scores are subjective ratings.
However the subjective scores rated by a team of persons familiar with the organization and
its environment should be acceptable in practical sense. One may also argue that
“determination and capability” is an internal element whereas Opportunity is an external
factor. In this respect, detectability in RPN is also an internal element as it is still up to the
organization concerned to detect the threat. One final criticism on this FMEA/SMEA
approach is that it is conceptual at this moment. Therefore empirical data or evidence is
needed to justify its applicability in a wider context. In conclusion, this innovative
FMEA/SMEA approach to more rigorously examine the external environment will be
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useful to business practitioners as well as academic strategists in the era of changes and
uncertainties.

References:
(Chinese references are listed alphabetically according to the hanyu pinyin ;% 3% # 5 of the
first author’s surname)

(ben) ~ & ks BESRL o x5 E (2003) (AP FEaIARFFEL ) AR ¢ R
w7 Ak [SBN 7-5074-1512-0

(Qu) BE A7 ~ M ECAZ ~ e &~ BT - =%~ % 7E (2005) “BSQ #vk oA en
B E AESTEERE (LN (RF ) NE R FEH) 2518
1-17 3 ISSN 1727-4303

(Qu) BE 247 ~ fge & (2007) “_FMEA 3] SMEA” (#F® &F) #¥'? T2t € /3
EEEEREERE 57 4-48 2 3HE

(lu) ¥lF -~ SIR% ~ 2 A (2005) (HFGLABITR * £ ) A5 ¢ RTF
A+ ISBN 7-80128-648-0

(tang) B 8E% (2002) (= & RIEP oz ZAHA) A ¢ RIERE 1R ISBN
7-5066-2972-0

(wen) < 3cif (2004) (F7&F £E) B R LA R4 ISBN 7-80677-807-1

Crane, J., & Crane, F. G. (2006). Preventing Medication Errors in Hospitals through a
Systems Approach and Technological Innovation: A Prescription for 2010. Hospital
Topics: Research and Perspectives on Healthcare, 84(4), 3-8.

Crowe, T.J. and Cheng, C-C. (1996) ‘Using Quality Function Deployment in manufacturing
strategic planning’, International Journal of Operations and Production
Management, Vol. 16, No. 4, pp.35-48.

DaimlerChrysler Corp., Ford Motor Company, General Motors Corp. (2001) Potential
Failure Mode and Effects Analysis (FMEA) Reference Manual 3" Edition

Feurer, R. and Chaharbaghi, K. (1997) “Strategy development: past, present and future’,
Training for Quality, VVol. 5, No. 2, pp.58-70.

Humphrey, A.S. (2007) SWOT Analysis,

http://www.businessballs.com/swotanalysisfreetemplate.htm.

Ip, Y.K. and Koo, L.C. (2004) ‘BSQ strategic formulation framework a hybrid of Balanced
Scorecard, SWOT analysis and Quality Function Deployment’, Managerial
Auditing Journal, Vol. 19, No. 4, pp.533-543

Kaplan, R.S. and Norton, D.P. (1996) The Balanced Scorecard: Translating Strategy into

Koo, L. C., Koo Hannah (2007) “Evolution of a structural approach to scan external environment” Asia International Open
University (Macau) Journal pp.68-74

=l
5



Action, Harvard Business School Press, Boston, ISBN 0-87584-651-3.

Kaplan, R.S. and Norton, D.P. (2001) The Strategy-Focused Organization: How Balanced
Scorecard Companies Thrive in the New Business Environment, Harvard Business
School Publishing Corporation, Boston, ISBN 1-57851-250-6.

Kaplan, R.S. and Norton, D.P. (2004) Strategy Maps: Converting Intangible Assets into
Tangible Outcomes, Harvard Business School Publishing Corporation, Boston,
ISBN 1-59139-134-2.

Koo, L.C. and Koo, H. (2007) “Holistic approach for diagnosing, prioritising, implementing
and monitoring effective strategies through synergetic fusion of SWOT, Balanced
Scorecard and QFD’, World Review of Entrepreneurship, Management and
Sustainable Development, Vol. 3, No. 1, pp.62-78

Kotler, Philip (2000) Marketing Management: Analysis, Planning, Implementation and
Control, Millennium ed., International Series in Marketing, Prentice-Hall,
Englewood Cliffs, NJ.

Layzell, J., & Ledbetter, S. (1998). FMEA applied to cladding systems reducing the risk of
failure. Building Research and Information, 26(6), 351-357.

Pyzdek, Thomas (2003) The Six Sigma Handbook Revised and Expanded McGraw-Hill
ISBN 0-07-141015-5

Yeung, R. W. H. (2007) Power Tools and Insights for Effective SIX SIGMA Implementation
Six Sigma Society of Hong Kong ISBN978-988-99539-1-1

Weihrich, H. (1982) ‘The TOWS matrix — a tool for situational analysis’, Journal of Long
Range Planning, Vol. 15, No. 2, pp.54-66

Koo, L. C., Koo Hannah (2007) “Evolution of a structural approach to scan external environment” Asia International Open
University (Macau) Journal pp.68-74



