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Abstract

Purpose — The techniques that help organisations implement leading edge cost and quality practices
in manufacturing operations management are typically disparate and generic in nature. There is a
need to identify integrated practices at the right level of granularity, based on a clear definition of the
existing operations practices. This paper proposes a novel framework for achieving and maintaining
good cost and quality operations management practice within a manufacturing environment.

Design/methodology/approach — The framework uses a new approach for identifying the profile
of current activities and better practice activities for the roles of team leaders, cell leaders and
operations managers within a manufacturing company.

Findings — The paper proposes a recommended set of context-specific activities for these roles.
These recommended activities are utilised to develop a cascade of deployable recommendations.

Originality/value — The framework is illustrated within a manufacturing environment producing
complex product ranges. The implementation of the framework enables improved operational
efficiency and effectiveness. It also enables the benefits of improved operational standardisation and
consistency.

Keywords Operations and production management, Manufacturing industries, Operating costs, Quality
Paper type Research paper

Introduction

Operations management is an enabler for all types of manufacturing organisation to
meet their corporate goals; both for implementing corporate strategies and
continuously sustaining and periodically refreshing the organisation’s competitive
advantage. Operations management, the direction and control of the processes that
transform inputs into finished goods and services, is determined by the actions of
people: managers, supervisors, operators, and the decision areas they individually and
collectively address. The types of decisions in which operations management is
concerned can be classified into: strategy, process, cost, quality, capacity, location and
layout, operating decisions (Krajewski and Ritzman, 2002).

Cost and quality are influential factors of success in the product/service of many
industries, particularly as customers increasingly expect higher quality at a reduced
cost. This paper focuses on operations management in a manufacturing industry
application; the term operations management will be used here in the context of the
manufacturing industry definition.

The research reported here is concerned with realising better cost and quality
operations management practice through an enhancement in the effectiveness of the
roles of the supervisors and operations managers (OMs). The thesis is that cost and
quality operations management effectiveness and efficiency is significantly
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determined by where management decisions are made and what management
decisions are addressed at each organisational level. There are numerous, widespread,
diverse and often fashionable initiatives that potentially help manufacturing
organisations in implementing various best practices in operations management.
Examples of these initiatives include total productive maintenance (TPM), total quality
management (TQM), Kanban, 5S, six sigma, Kaizen and business process
re-engineering (BPR). There are success stories that outline the achievements of
companies through the implementation of these initiatives; there are many projects
where these initiatives at least partially failed. The result is scepticism and confusion
about what to adopt and how to adapt these disparate and generic initiatives in a
specific environment. This challenge assumes greater significance as the capability of
the operations management team moves up towards World Class level (Wheelwright
and Hayes, 1985). The type of operations management environment to be realised after
adopting one of the performance initiatives may be relatively well defined; the
operating environment currently pertaining in a manufacturing company is usually
not at all well defined. The gap between current practice and “best practice” for any
individual initiative is fuzzy. In the context of a suite of initiatives the best practice gap
1s not at all clear. Hence, the risk of initiative failure is high and the unwillingness to
adopt new initiatives is entirely reasonable.

There is a need to identify cost and quality manufacturing operations management
best practices at the right level of granularity, and then implement these based on a
clear understanding of the existing operations/structure in the company. A critical
factor in the success of operations management projects is a fast but comprehensive
analysis of the current practices/structure in the company. This can then be mapped to
a comparative analysis of appropriate best practice companies and a quantified
operations management gap identified.

This paper proposes a framework for achieving and maintaining better cost and
quality operations management practice within a complex manufacturing
environment. The new framework proposes a recommended set of activities for all
the shop managers; team leaders (TLs), cell leaders (CLs), OMs, based on a thorough
comparative analysis of the current company practices with better practices in other
enterprises. The quantified best practice/current practice gap is then utilised to develop
a cascade of deployable cost and quality actions for the company.

Specifically, the objectives of this paper are to:

+ propose a framework for carrying out an appropriate granularity comparative
analysis of the shop manager roles and the best practices, in order to develop a
template of recommended cost and quality activities for each of these roles.

+ develop a cascade of deployable recommendations/actions based on the proposed
good practice scenario; and

+ validate the framework using a case study within a complex high-performance
manufacturing environment.

This section presents the problem statement, and the aim, objectives and structure of
this paper. The next section establishes and presents the research gap that this paper is
addressing. The proposed framework is then explained and illustrated using a real-life
case study. Finally, the key advantages and limitations of this work, and the
conclusions are discussed, respectively, in the last two sections.
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Research gap Framework for
A brief description of the seven most popular best practice initiatives is identified by implementing
BenchmarkIndex (2002b) and augmented by the authors of this paper. A summary of

these initiatives is presented in Table 1. cost

These well-established initiatives are typically disparate and generic in nature.
Implementation processes are initiative specific and stand alone. The importance of
the joint implementation of these initiatives is demonstrated by Cua et al (2001). 733
There is a general assumption that the target organisation is currently at a low
operations management performance level and implementation is therefore simple.
The long timescales and significant sustained operations management team effort
required to realise class leading performance level in any one initiative is
overlooked.

Strategy implementation initiatives such as the Balanced Scorecard and
Hoshin Kanri (detailed in Table II) do offer an interactive method of executing an
actionable plan for the operation of the organisation. Though, both methods are, like
many best practice initiatives, quite generic in their application. Hoshin Kanri can be
used with TQM efforts (Witcher and Butterworth, 1999) though it is not designed to
identify the correct best practice techniques for use within different parts of an
organisation. Similarly the Balanced Scorecard, while valuable for communicating
strategic organisational policy (Mooraj et al., 1999), though is perhaps not as flexible as
the framework detailed in this paper in the accommodation and coordination of other
quality initiatives employed within an organisation. It is the recognition, selection,
promotion and control of existing best practice initiatives that, in the opinion of the
authors of this paper, sets the proposed framework apart from other best practice
methods.

It is the opinion of the authors of this paper that the practice of operations
management within a manufacturing environment requires a level of fine grain
analysis that is not possible using just one of the above methods (from either Table I or

Table II)
Initiative Core idea
5S Organisation and housekeeping (Hirano, 1996)
TPM Continuous improvement of equipment and processes (Campbell, 1995)
TQM Right first time (Oakland, 2003)
Six sigma Systematic and continuous improvement (Pande and Holpp, 2001)
JIT (Kanban) Remove inventory buffers that prevent learning (Ono and Ohno, 1988)
Kaizen Cost reduction through the elimination of waste (Imai, 1986)
BPR Reduction of complexity of workflow (Hammer and Champy, 2001; Sackett ef al,

2003; Nunes et al., 2005) Table L
Benchmarking Search for best practice and identify operational and strategic gaps (Yasin, 2002)  Best practice initiatives
Initiative Core idea

Table II.

Balanced scorecard Links corporate measurement to strategy (Kaplan and Norton, 1996)  Strategy implementation
Hoshin Kanri Strategic quality management (Akao, 1991) initiatives
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JMTM The implementation guidance for manufacturing organisations already deploying a
186 suite of initiatives and operating at a competitive performance level is neglected. Baxter
’ and Hirschhauser (2004) note that the tools and techniques used for cost and quality
programmes can be implemented in a way that is superficial and trivial, and it is difficult
to associate improving operations with them. In particular, there is a lack of decision
support on who in the operations management team should do what in respect of any
734 nitiative. Tari and Sabater (2004) argue that cost and quality initiatives need to be
across multiple levels of the organisation and involve as many employees as possible for
maximum benefit to the organisation. The cost and quality operations management
characteristics required to achieve each individual initiative are reasonably well defined
in general terms; the need to clearly define the current state of manufacturing operation
management in the target cost and quality environment is largely ignored. Hence, there
is a need to identify integrated suite best practices at the right level of granularity, and
support the implementation over time. Support needs to be based on a clear definition of
the existing and developing operations management practices in the target organisation.
There is a lack of methodologies in literature for proposing a recommended set of cost
and quality activities for multiple levels of operations management.
This paper addresses the above research gap (Figure 1) by developing a framework
for:

+ exhaustively capturing the existing roles of the OMs (AS-IS);

+ formulating leading cost and quality practices in a structure that enables direct
comparison with AS-IS;

Stage 4:
Pursue an operations-based competitive advantage:
“externally supportive”

Target .

Performance
Provide credible support to business strategy:
“internally supportive”
=
Application
Scope Stage 2:
Achieve parity with competitors:
Stage 1:
Minimise operations’ negative potential:
Figure 1. “internally neutral”

Application scope of the
cost and quality
framework

Source: Adopted from Wheelwright and Hayes (1985)
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+ proposing a recommended set of activities for the supervisors and OMs (TO-BE)  Framework for

based 0¥1 a detailed comparative analysis of AS-IS and best practi'ces; and implementing
+ developing a cascade of deployable cost and quality recommendations based on cost
the proposed TO-BE.
Methodology
Our methodology provides an updateable framework for achieving and maintaining 735

better cost and quality operations management practice for an evolving manufacturing
organisation. The output will be a recommended set of activities for the supervisors
and OMs and a cascade of deployable recommendations that collectively narrow the
gap between the existing and better practices, shown in Figure 2.

AS-IS capture
The existing roles of the supervisors and OMs (AS-IS) within a typical manufacturing
environment are captured using the matrix shown in Figure 3.

This matrix captures the activities carried out by the three typical operations
management roles within a manufacturing environment: TL, CL and OM. TLs and CLs
are supervisory roles, with TLs reporting to CLs. CLs in turn report to the OMs.
Activities for each of the three roles are captured under the following headings:
safety (S), quality (Q), delivery (D), cost (C), communication (Comm.), and others (O).
These categories are selected due to their popularity in both industry and academia as
operations management focus areas. Within each of the boxes in the matrix, the
activities are classified as maintain/running and improvement activities. An example
of this is shown in Figure 3 for the delivery activities of the OM.

Best practice capture
The best practice activities are captured based on the seven initiatives discussed in
Table L. Figure 4 shows the matrix used for capturing best practice activities. As can be

[ AS-IS Capture ]

‘ Best Practice Capture ]

—

[ Best Practice Reformulation

l Figure 2.

‘ Deployable Recommendations Framework
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S Q D C Comm.
Team
Leader
736 o

L eader
Ops.
Manager

OM o " -
Maintain / Running Activities

Quality Audits
Care Sheets
Review KPI's
ECARS
Permits
. Enter Scrap Data & Rework
Figure 3. R
Improvement Activities:
ASIS capture Kaizen Mesting
Quality:
) Best Practi
Identify and C tﬁéce
communicate an )
upward moving
Attend meetings to Techniques Techniques
change corporate TPM | TQM | Kanban 5S 6 Kaizen| BPR
orientation to zero Sigma
defectsimplicitin TL
al products
processes and
systems
Cost:
Analysis of cost
savings from TQM
Communication:
Undertake
communication
activities providing
leadership and
Figure 4. ensuring
Best practice capture commitment from
al parties

seen from this matrix, the initiatives (and hence the roles) are classified as
maintain/running and improvement. Similar to the AS-IS capture, the three roles
included are TL, CL and OM. As shown in Figure 4, within each of the boxes in the
matrix, the activities are classified as safety (S), quality (Q), delivery (D), cost (C),
communication (Comm.), and others (O). An example of this is shown for the Kanban
activities related to the OM.
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Best practice reformulation

Direct comparison of AS-IS and best practice matrices is not possible due to their
different structures. Hence, activities within the best practice matrix are now
re-arranged to obtain a matrix that has similar structure to the AS-IS matrix. This
transformation is shown in Figure 5. The new best practice matrix can now be directly
compared to the AS-IS matrix of Figure 3.

Proposed TO-BE

A recommended set of activities is proposed for the TL, CL and OM (TO-BE) based on
a comparative analysis of the AS-IS matrix and the best practice matrix. This
comparative analysis is shown in Figure 6. The resulting TO-BE matrix is shown in
Figure 7. Each block of this matrix (such as the quality activities of the TL) is filled by
directly comparing the corresponding activities in the AS-IS and best practice matrices.
The resulting TO-BE activities are an integration of the corresponding AS-IS and best
practice activities, with each activity being classified into one of the following
categories:

(1) Current activities of the company that should be emphasised to enhance
performance.

(2) Best practice activities that the company should initiate to enhance
performance. These could be either new activities (2a) or those activities that
are currently performed at another level (2b).

(3) Current activities that the company should continue doing.

(4) Current activities of the company that will gradually diminish in response to the
overall enhancements in performance induced by (1) to (3).

Origina

Best Practice
Matrix

Techniques Techniques
TPM | TQM | Kanban 55| 6 Kaizen | BPR
Sigma

TL

Reformulated
Best Practice Matrix

BRI
TL

CL

OM

Framework for
implementing
cost
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Figure 5.
Best practice
reformulation
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A Best Practice
18’6 Matrix
D mm. S Q|[D|C| Comm| O
0 a 0
738 :
OM
TO-BE Matrix
S  Q D C|Comm| O
TL
CL
Figure 6. i
AS-IS/best practice
comparative analysis
TO-BE Matrix
S Q D C | Comm (0]
TL
CL
OM

Figure 7.
Proposed TO-BE

T

Key for Activity Classification

1 - Current activitiesof | 2 - Best practice 3 - Current activities 4 - Current activities of
the company that activities that the that the company the company that will
should be emphasised company should should continue doing gradually diminishin
to enhance initiate to enhance response to the
performance performance. These overall enhancements
could be either in performance
completely new induced by 1,2 and 3

activities (2a) or those
activitiesthat are
currently performed at
another level (2b)

Deployable recommendations

A two-stage cascade approach to deriving deployable recommendations from the
proposed TO-BE is adopted. The first stage cascade, starting with the overall project
aim, and using a comparison of key performance indicators, identifies high-level
objectives within broad areas of operations, such as safety, quality, delivery, cost,
communication and others. This cascade illustrates the approach of best practice
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performance comparison of high-level operational key performance indicators running
in parallel with the organisational performance indicators and objectives. The second
stage cascade uses the high-level objectives identified as a result of the previous
cascade to identify activity recommendations for each role based upon the TO-BE
developed in the previous stage of the framework. Key recommendations are derived
from detailed level activity recommendations for each role, and they also include the
recommendations for ensuring that the current organisational structure supports
the achievement of operational objectives. Figure 8 is an overview of the various steps
to reach the stage of offering recommendations.

Case study

The case study focuses on the cost and quality activities within a high-performance
complex manufacturing environment. The Company is a leading supplier to the
world’s most advanced industries, specialising in solutions for gases, services and
equipment to the semiconductor industry, and vacuum products for a variety of
industries. The case study addresses the product ranges that are manufactured and
assembled, primarily, in the UK. Four UK manufacturing sites and cell-centric units
were within this scope. The case study included the OM, CL and TL organisational
levels within the company.

This case study validates the proposed framework by:

+ carrying out a thorough comparative analysis of the activities of the company
OMs, CLs and TLs with the better practices;

+ proposing a recommended set of activities for the company OMs, CLs and TLs
based on the results of the above comparative analysis; and

+ developing a cascade of deployable recommendations for the company.

Recommendations Cascade |

AIM

To build an updateabl e infrastructure for achieving and maintaining
operations management best practice

CE COMPARISON

OPERATIONS ORGANISATION

PERFORMANCE
OBSERVATIONS

KPIs

~__—

KPIs

~__—

HIGH-LEVEL OBJECTIVES Recommendations Cascade ||

[S @ Db c com 0] [ ORGANISATION |

ST PRACTICE
MPARISON

OPERATIONS

ACTIVITY / ROLE|
OBSERVATIONS

RECOMMENDATIONS

Framework for
implementing
cost
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Figure 8.

Approach to develop
recommendations to
narrow the gap between
current and best practices
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JMTM AS-IS capture
186 The data collection for the AS-IS capture populated the AS-IS matrix of Figure 3 by
’ establishing the activities of the following hierarchical roles: OM, CL and TL. Table III
provides an overview of data collection that was carried out to establish the AS-IS.
Four sites were visited. Each visit was for one week, with the exception of one site,
where data collection took two weeks due to the size of the factory.
740 The following methods were used for data collection:

* Interviews. The primary approach taken to elicit the information was an
open-ended, semi-structured questionnaire about tasks and activities (Pierron
et al., 2004), which was completed by the interviewer group during its interviews
with the individuals. The questionnaire captured four main information
elements. It identified the tasks/activities carried out by the interviewer in his/her
job. Priority was assigned by the individuals to each of their activities, on a scale
of 1-3 (1 = primary job role and cannot be delegated, 2 = primary job role but
can be delegated, 3 = outside the job role, administrative). Then, the duration
and frequency of carrying out the tasks were captured. The timeframe for these
tasks and activities was daily, weekly, monthly, quarterly or within other
frequencies if deemed appropriate. Although there was, of course, day-to-day

Duration of data

Sites collection Interviews Workshop participants
Site 1 (pump Two weeks OM Two CLs
manufacturing) Four CLs One cell manager
One cell manager Five TLs
20 TLs
General manager (operations
development)
Senior manufacturing engineer
Operators
Site 2 (pump One week OM OM
manufacturing) Three CLs Three CLs
Seven TLs Seven TLs
Senior manufacturing engineer
Operators
Site 3 (pump One week OM OM
re-manufacturing) Cell manager Cell manager
Four TLs Four TLs
Receiving and dispatch Receiving and dispatch
manager manager
Order processing manager Engineering manager
Engineering manager
Site 4 One week OM OM
(semiconductors) Three cell managers Three cell managers
One CL One CL
Table III. One TL One TL
Overview of data Two supervisors Two supervisors
collection for AS-IS Two cell support engineers
capture Engineer manager
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variation, the average task durations over the relevant timeframe were captured. ~ Framework for
Finally, the purpose and benefits of completing the activities were captured. implementing

Each interviewer group consisted of one primary interviewer and the remaining two cost
group members acted as note takers and observers to ensure unbiased consistency and

reliability of the findings. The average duration of an interview was one hour. The

fundamental advantage of the semi-structured interview was the uniformity of data 741
capture. This ensured visibility and transparency enabling comparative analysis
between the sites, as well as allowing the interviewee freedom to explore areas via
conversation.

 Diaries. To enable the interviewer to ask more focused questions about specific
tasks and also to obtain an overview of the frequency of each activity, some of
the workforce provided diaries and notebooks ranging from weekly to yearly
records. This proved an effective methodology for data triangulation, hence
ensuring consistency in those activities being reported and potentially
identifying gaps in recalling information (Robson, 2002).

« Walkabouts and work shadowing. To provide context to the interviews,
walkabouts were undertaken in the cells. Work shadowing was conducted to
confirm the reported timescales of activities, and to reveal any activities that the
interviewee might have not reported. However, work shadowing arguably
creates “observer-effects” which alter the behaviour of the subjects. Hence, it was
not chosen as the primary method of data collection, nor did time permit for
comprehensive work shadowing of every role (McDonald, 2005).

« Workshops. Workshops were conducted as a “round-up” after all other methods
of data collection were completed and findings consolidated (Lettice ef al., 1995).
The workshops were to validate the collected data by encouraging discussion
with respect to ambiguous, missing or misleading data. For instance, every
activity was displayed for each job role, divided into safety, quality, delivery,
cost, communication and other categories. The sessions also clarified
responsibilities and perceptions of what other job roles entail. Some
workshops were conducted with only one hierarchical level present at one time.
However, predominantly they consisted of all interviewees present in one session
to get more interactions among the organisational levels and the interviewer
group. Figure 9 is an example of a typical template used during the workshops.
The centre visually represented the four waves of safety, quality, delivery and
cost (including communication and other) initiatives. On the top of these waves
were represented the tasks necessary for ensuring that the business continues to
run. These activities cannot be assigned to a specific initiative, such as safety,

quality, cost or delivery for they are more general in nature. The four corners of

this template captured problems and uncertainties (top left), strengths (top right),
weaknesses (bottom right) and opportunities (bottom left). Prior to the
commencement of the workshops, the tasks related to the various roles in the
scope, i.e. TL, CL and OM were identified from the interview questionnaires
and written down on three different coloured “Post-its.” These “Post-its”
were then placed at appropriate places on the workshop template. This formed
the structure of the workshop. During the workshop, the participants were
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Figure 9.
Workshop template

Table IV.
Time scales for activity
analysis

encouraged to comment on the tasks represented on the template, related to their
own role or the role of others, particularly when the tasks required the action of
different hierarchical levels such as TL and CL.

Following the data collection, the raw data was structured and analysed according
to a template. The template classified the type of activities for each role in the six
broad areas mentioned earlier: safety, quality, cost, delivery, communication (for
describing the two way dialog) and others (to allocate tasks that belong to more
than one of the former categories or for activities that cannot be assigned to any of
them). In addition, the following details were added for each task: priority of tasks
perceived by the individual, duration of the tasks, frequency of tasks, purpose and
benefit of completing the activities. This phase of data structuring involved the
compilation and assimilation of both quantitative and qualitative data collected
using multiple methods of data gathering (such as interviews, walkabouts and work
shadowing, diaries and workshops). This enabled validating the data through
triangulation (Robson, 2002).

As shown in Table IV, the activities of different roles were analysed on different
time scales. A TL is typically most focused on daily activities in order to maintain the
output and solve the day-to-day issues of his/her cell. In contrast, the CL is more
focused on the broader management of the cell, which requires more time flexibility
and therefore cannot be broken down on a daily basis. Finally, the OM acts on a still
higher level (in essence strategic) which is best dealt with on a monthly basis.

Finally, the data for each role type from various sites was merged to produce an
anonymous and overall perspective. The data collected was combined in order to
model a holistic solution. Robustness was aided because of the generic structure

Organisational level Time scale
Team leader Daily

Cell leader Weekly
Operations manager Monthly
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through which the data was collected, together with the rigorous validation process.  Framework for
The operating culture and mechanisms at each site were unique; hence the terminology implementin g
often varied even though there was task commonality. These variations were overcome
by understanding what each task involved via interviews and workshops and cost
assigning the common activities under uniform headings. Those tasks that were not
common to all sites were separately preserved with their site names for maintaining
the right level of granularity. 743
Based on the results of the above analysis, the AS-IS matrix was populated. The
resulting matrix illustrated the safety, quality, delivery, cost, communication and other
activities carried out by a typical TL, CL and OM. Each of the boxes of the matrix (such
as the quality activities of the TL) were further sub-divided into maintain/running and
improvement activities. The key observations from this AS-IS matrix were as follows:

« The OM is responsible for strategic planning of operations management to
ensure effective use of all resources within the site. He/she is responsible for
achieving satisfactory quality, total cost reduction, budget constraint and
continuous improvement, to meet the commercial objectives. This job includes
providing opportunities for the advancement of personnel.

* The CL is in charge of his/her cell with respect to daily operations management,
planning, controlling of demand and production requirements. He/she oversees
the components and products of the correct quality from the cell to the customer,
with an eye to continuous improvement in new product introduction, engineering
processes and procedure. He/she maintains regular communication with all
employees working in the cell and creates a positive cell culture.

* The TL is responsible for daily manufacturing activities to achieve quality
commitments and delivery on time to customer and also team safety in an
effective productive manner. A TL makes first line decisions, working in the
more fixed framework established by CLs. TLs are expected to possess better
inter operative skills.

Best practice capture
This stage develops the best practice matrix by identifying operations management
better practice from industry and literature review. The following approach was
adopted in this phase.

Data was obtained from two benchmark index studies conducted in year 2002 by
Cranfield University (UK) in collaboration with the Department of Trade and Industry
(DTI), UK; “Manufacturing — A Sector Study” (BenchmarkIndex (2002a) and “Quality
Cost and Delivery — A Sector Study” (BenchmarkIndex, 2002b). Using these studies,
small and large companies whose performance was consistently within the upper
quartile on safety, quality, delivery and cost were investigated. In addition, large
companies whose performance was in the upper quartile of some of safety, quality,
delivery or cost were also investigated. The information obtained from these studies
was complemented with an intensive review of literature to populate the best practice
matrix, Appendix 1.

The resulting best practice matrix, Appendix 1, was validated through visits to
three companies whose performance was consistently in the upper quartile of safety,
quality, delivery and cost.

oL fyl_llsl
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JMTM In this way, a rigorous approach was adopted to ensure that the resulting best

186 practice matrix captures relevant activities at the right level of granularity. The use of

’ multiple sources of information ensured the robustness and validation of results
through triangulation.

Best practice reformulation
744 The reformulation strategy shown in Figure 5 was applied to re-structure the best
practice matrix. The resulting/re-formulated best practice matrix, Appendix 2, could
now be directly compared to the AS-IS matrix, shown in Appendix 3.

Proposed TO-BE
As shown in Figure 6, the AS-IS matrix (shown in Appendix 3) was compared with the
best practice matrix, (shown in Appendix 1), to propose the TO-BE matrix. The
strategy shown in Figure 7 for the development of the TO-BE matrix was adopted in
the case study.

Figures 10 and 11, respectively, show the classification of key quality and cost
activities for the three operations management roles.

Activity Comparison - Quality

Team Leader Cell Leader Operations Manager
Maintenance/Running activities Maintenance/Running activities Maintenance/Running activities
Quality audits- 3 MQR — Monthly Quality Review MQR —Monthly Quality Review

meeting - 3 meeting —3

Care sheets- 3 1SO 14001 meeting - 3 Review KPIs—3
Review KPI's- 3 Review/update mgjor KPI's - 3 Review overal strategy/Figures—3
ECARS-4 Certify and train suppliers or replace Attend meetings to change corporate

suppliers—2a orientation to zero defectsimplicit in

all products, processes and systems —
2a

Permits - 4 Improvement Activities Improvement Activities
Enter scrap data and rework - 4 Cell improvement initiatives - 1 Kaizen meeting - 4
SPR — product review meeting - 3 + Kaizen meeting - 1 Quality improvement initiatives— 1
2b (removed from OM)
TPR — Technical Product Review Oversee and champion the six sigma Attend Kaizen event close-out — 2a
meeting — 3 + 2b (removed from OM) process—2a

Update manufacturing /assembly
instructions to include key quality
measures — 2a

Attend product / process meetings at
the specification stage —2a
Improvement activities:

Kaizen meseting - 1

Create ongoing awareness of the
need for quality measurement — 2a
Enhance instructions to improve the
quality of manufacturing /assembly —
2a

Identify and communicate product
quality variance to product engineers

—2a
Figure 10.
TO-BE matrix —
Class,lﬁcatl(?n, (?f key ActivitiesKEY: 2a— Completely new 3- Continue
quality activities
1- Enhance 2b— Another level 4 - Diminish
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Activity Comparison - Cost Framework for

Team Leader Cell Leader Operations Manager lmplementmg
Improvement activities Maintenance/Running activities cost

Attend cost improvement training — 2a Authorise expenditure - 3
Budget preparation and review - 3
Manage manufacturing expenditure -
u 745

Analyses cost savings from TOM —2a
Improvement activities
Cost reduction initiatives - 1
Initiate BPR cost reduction initiatives —

2a
Arrange cost training for cell leaders —
2a

Figure 11.
TO-BE matrix —
Activities KEY: 2a— Completely new 3- Continue classification of ke}’ FQSt

activities
1- Enhance 2b — Another level 4 - Diminish

Deployable recommendations

The framework was applied to develop a set of deployable recommendations based on
the proposed TO-BE. The focus of recommendations was on cost and quality. As
suggested by recommendations cascade I (Figure 8), the key performance indicators of
the company were compared with the best practice in the above mentioned areas.
Based on this comparison, a set of high-level objectives were constructed to narrow its
gap with the best practice. These high-level objectives were derived in a workshop
with the OMs. These objectives are listed below:

« Delivery. Improve delivery performance to that of best practice companies.

* Quality. Create an environment of zero defects implicit in all products, processes
and systems.

« Safety. Enhance the environment for causing zero accidents.

« Orgamisational structure. To ensure that the current organisational structure
supports the achievement of operations objectives.

Recommendations cascade II (Figure 8) used the high-level objectives identified above
to develop activity recommendations for each role based upon the TO-BE developed in
the previous stage. The activity recommendations for the roles of OM, CL and TL as
regards quality and cost are summarised below:

(1) Operations manager — quality:

+ promote a zero defect plan via a six sigma initiative;

+ review key performance indicators; and

+ provide authority to quality initiatives (e.g. attend kaizen close-out events).
(2) Operations manager — cost:

+ authorise expenditure;

+ prepare and review budgets;

* manage manufacturing expenditure;

Ol LAC U Zyl_i.lbl
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JMTM + analyse cost savings from TQM;
18,6 + identify cost reduction initiatives;
+ initiate BPR cost reduction initiatives; and
+ arrange cost training for CLs.
(3) Cell leader — quality:

+ champion and oversee production quality improvement initiatives within the
cell;
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+ organise regular six sigma meetings; and
+ identify and arrange six sigma training for TLs.
4) Cell leader — cost:
+ attend cost improvement training; and
+ participate in cost improvement.
(5) Team leader — quality:
+ integrate quality into the manufacturing/assembly process; and
* lead regular kaizen blitz’s.
(6) Team leader — cost:
+ should not be directly involved in cost-related activities.

Based on the high-level objectives and the detailed level activity recommendations
given above, key recommendations were developed for both operations and supporting
organisational structure:

* Key Recommendation I Ensure that the involvement of OMs in short-term
production issues is a rare exception.

« Key Recommendation II. Raise the capability of cells to adopt six sigma as a way
of life.

* Key Recommendation III. Empower the CL for total responsibility of health and
safety within the cell.

* Key Recommendation IV. Further, investigate whether the current organisational
structure supports the achievement of operational objectives.

Discussion
The above case study illustrates that the main advantages of the framework are:

o AS-IS capture. The framework develops an AS-IS matrix that provides a
definition of the existing practices/structure in the company in the context of
operations management and at the right level of granularity.

* Best practice capture and re-formulation. The framework re-formulates the
generic best practice initiatives in such a way that the activities are captured at

the right level of granularity. The resulting best practice matrix can be directly

compared with the operations management AS-IS of manufacturing company.
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 Operational effectiveness through best practice adoption. The framework presents ~ Framework for
a novel approach for developing a deployable TO-BE matrix based on the : :
comparison of AS-IS with best practice. This promotes best practice adoption. lmplemengéls‘%

* Operational standardisation and consistency. The framework develops detailed
activity recommendations for the roles of the supervisors and OMs in a
manufacturing firm.

« Operational efficiency. The implementation of proposed standardised processes
will enable better resource utilisation.

* Flexibility. The project will provide an updateable infrastructure for achieving
and maintaining better operations management practice.
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The main limitations are as follows:

* The framework does not deal with re-designing cells, teams or operations;
organisational level hierarchies were assumed to be fixed.

+ Behavioural studies are outside the scope of the framework.

+ The framework does not recommend a fixed timetable of activities for OMs, CLs
or TLs.

* There are many interacting and complex factors that achieve what can be
considered as best practice (Sackett et al, 2005a, b). The framework has been
drawn as a “stepping stone” for manufacturing environment given its current
management of operations. It is not a comprehensive consideration of all the
factors contributing to best practice. For instance, there are fundamental aspects
such as corporate culture, management styles and technological issues which
have not been dealt with within the scope of this paper. However, the framework
provides useable solutions that a manufacturing firm already operating at good
operations management performance may consider implementing to further
enhance its business.

Conclusions

Realisation of better cost and quality operations management practice through an
enhancement in the effectiveness of the roles of the supervisors and OMs is an enabler
for a manufacturing organisation to meet its corporate goals. There are numerous,
widespread, diverse and often fashionable initiatives that potentially help
manufacturing organisations in implementing various best practices in operations
management. However, the guidance for manufacturing organisations already
deploying a suite of initiatives and operating at a competitive performance level is
neglected. Initiative implementation support for these organisations needs to be
updateable, based on a clear definition of the existing and evolving operations
management practices in the target organisation. The novel framework proposed in
this paper has been developed as a response to these requirements.

This paper has proposed a framework for achieving and maintaining cost and
quality operations management good practice within a manufacturing environment.
The authors use a new approach for identifying the profile of current activities and
integrated best practice activities for the roles of TLs, CLs and OMs within a
manufacturing company. Based on a thorough comparative analysis of the current
company practices with the best practices, the authors provide a recommended set of
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JMTM activities for the TLs, CLs and OMs. These recommended activities are then utilised to
186 develop a cascade of deployable recommendations. This paper has validated the
’ framework within a high-performance complex manufacturing environment.

References
748 Akao, Y. (1991), Hoshin Kanri: Policy Deployment for Successful TQM, Productivity Press,
Cambridge, MA.
Baxter, L.F. and Hirschhauser, C. (2004), “Reification and representation in the implementation of

quality improvement programmes”, International Journal of Operations & Production
Management, Vol. 24 No. 2, pp. 207-24.

BenchmarkIndex (2002a), Manufacturing — A Sector Study, Business Link, London.

BenchmarkIndex (2002b), Quality Cost and Delivery — A Sector Study, Business Link, London.

Campbell, ].D. (1995), Uptime: Strategies for Excellence in Maintenance Management
(Step-by-step Approach to TPM Implementation), Productivity Press Inc., New York, NY.

Cua, K.O., McKone, K.E. and Schroeder, R.G. (2001), “Relationships between implementation of
TQM, JIT and TPM and manufacturing performance”, Journal of Operations
Management, Vol. 19, pp. 675-94.

Hammer, M. and Champy, J. (2001), Reengineering the Corporation: A Manifesto for Business
Revolution, HarperBusiness, New York, NY.

Hirano, H. (1996), 5S for Operators: 5 Pillars of the Visual Workplace (for your Organization!),
Productivity Press Inc., New York, NY.

Imai, M. (1986), Kaizen: The Key to Japan’s Competitive Success, McGraw-Hill, New York, NY.

Kaplan, R.S. and Norton, D.P. (1996), The Balanced Scorecard: Translating Strategy into Action,
Harvard Business School Press, Boston, MA.

Krajewski, L.J. and Ritzman, L.P. (2002), Operations Management: Strategy and Analysis, 6th ed.,
Prentice-Hall, Upper Saddle River, NJ.

Lettice, F., Smart, P. and Evans, S. (1995), “A workbook-based methodology for implementing

concurrent engineering”, International Journal of Operations Management, Vol. 16,
pp. 339-51.

McDonald, S. (2005), “Studying actions in context: a qualitative shadowing method for
organizational research”, Qualitative Research, Vol. 5 No. 4, pp. 455-73.

Mooraj, S., Oyon, D. and Hostettler, D. (1999), “The balanced scorecard: a necessary good or an
unnecessary evil?”, European Management Journal, Vol. 17 No. 5, pp. 481-91.

Nunes, A., Pinto-Ferreira, JJ. and Mendonca, J.M. (2005), “Distributed business process
coordination: a functionality oriented infrastructure”, International Journal of Computer
Integrated Manufacturing, Vol. 18 No. 5, pp. 418-26.

Oakland, J.S. (2003), TQM: Text with Cases, Butterworth-Heinemann, Oxford.

Ono, T. and Ohno, T. (1988), Toyota Production System: Beyond Large-scale Production,
Productivity Press Inc., New York, NY.

Pande, P.S. and Holpp, L. (2001), What is Six Sigma?, McGraw-Hill, New York, NY.

Pierron, C., Rehman, S., Chaverri, G., Haider, S., Cham, D., Garcia, J. and Yang, M. (2004),
“Realisation of operations management best practice within BOC Edwards”, MSc Group
Project Thesis, Cranfield University, Cranfield.

Robson, C. (2002), Real World Research: A Resource for Social Scientists and
Practitioner-Researchers, Blackwell Publishers, Oxford.

Ol LAC U Zyl_i.lbl

www.man




Sackett, P.J., Rose, T.J. and Adamson, V. (2003), “The importance of business process clarification
within the virtual enterprise. Special edition, E-Commerce and SMEs: an International
perspective”, Journal of Small Business and Enterprise Development, Vol. 10 No. 3,
Pp. 298-305.

Sackett, P.J., Tiwari, A., Bautista, M.C. and Linton, H. (2005a), “Methodology for evaluating the
location dependent basis of competition for global manufacturing businesses”, Journal of
Operations Management, Submitted.

Sackett, PJ., Tiwari, A., Bautista, M.C. and Salmon, R. (2005b), “Capturing and evaluating
processes for high performance complex manufacturing operations”, International Journal
of Operations & Production Management, Submitted.

Tari, J.J. and Sabater, V. (2004), “Quality tools and techniques: are they necessary for quality
management?”, International Journal of Production Economics, Vol. 92, pp. 267-80.

Wheelwright, S.C. and Hayes, RH. (1985), “Competing through manufacturing”, Harvard
Business Review, No. 85117, pp. 99-109.

Witcher, B. and Butterworth, R. (1999), What is Hoshin Kanri: A Review, Economic and Social
Research Council, Swindon.

Yasin, M.M. (2002), “The theory and practice of benchmarking: then and now”, Benchimarking:
An International Journal, Vol. 9 No. 3, pp. 217-43.

Further reading

Rehman, S. (2004), “Development of operations best practice supervisor profiles within cellular
manufacturing”, MSc thesis, Cranfield University, Cranfield.

Corresponding author
Ashutosh Tiwari can be contacted at: a.tiwari@cranfield.ac.uk

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints

Framework for
implementing
cost

749

www.man



Appendix 1

JMTM

(ponurguod)

QOUBLIBA AIDAI[OP
110da1 pue asned

SUSNOIY)-3{[em
BIA Suruonouny
SNONUNUOD dMSUF]

AYJO)

Juawdo[eAap pue
Jururen Saynuap[
100[J 9}

uo syse) sunsnq
JP0[qPEROI O]
SUSNOIY)-3[em
Arep sayeppUn

1001 AJ1IUSPT ‘DINSLIA! 9kl deids 9InSea\! AI0)
s10jerado
s3ureeuwt M SSUreaW
Zces Kjares puapy 1509 A[oem d¥eLIOpU)
S199uI3US Jonpoid
0} oueLeA A)enb dn-yord mrddns
3onpoad 9)edrunuuod 10 BoJe UBqUEY] Ayenb 1oy Suturen
pue AJnusp] SeNIAPRGG Pey]  A)dwe 9)eUSISS(]  PUR UONEINPI AJIUSP] UOYDIUNUULOY)
Spasu ATOAIPP
s101e19do 10§ IUOW-0)-juout
Sumuren  ssa001d A]quIssse/FULINOBINUBW GG ISIPIBPUR)S dqeIs 93e)s uonedyIads SANIALOR
PpausIsap-1,, Jo Ayirenb ay) daoxduur 0] Jqewn s syred pue Ay} Je sSunPsw oUBUL)UTRLL
dduerry 0} SUOTJONIISUI IUBYUF] urejuiey  sponpoad AJnuep]  ssed0adonpoid pusyy A[rep ampaydg
1[99 10 ssa001d
uononpoid
' uo porrd uonejuaRdwr samseawr Ajfenb £33y
Sururen ssoooxd  Aep ()]-¢ I0] wes) JuswR.mseaw Ayjenb UeqUEY]  9PN[OUIl 0} SUOLONISUL SjusuwRA0IdwI
pausisop-o1, 1[99 9JBOUIDUOD  10J PIJU Y} JO SSAUIIBME GG SSIPIBPUR]S 0) 01 J0LId SYO9YD  A[qUISSS/SULINORNURW J10J sumopnys
Puelny 0] JUSAI JONPU0)) SuroSuo ayear)  9[qeIawr) usIsa(] Axoyeredard oq arepdn)  peuueld a[npayos
J9pea|
410 Qyondy Qyondy EYZS Luaanacy Qyondy Ledanaq wes [,
add uazIey| pwisIs XI5 SS uequey]/ L1 INOL INdL ~ poAjoaut
SOTALOR JusWRAOIAW] SOIIALIOR SUTUUNL/AOURUSIUIRIA SONIALDR
sonbruyoaJ, JoodAj,
A
g
g
.8
<3
g
© - 2L 8
~ o) 2y
[e0] < O
— b~ =M

c
S
€




= on — .
S8 1o <
h- =

S £ -

Q2L

=l=!

S g

— e
=
(ponuryuod)

STL
Jo0y Sururen dn-)9g
TL yhm
s3ureawr A[yjuow
Rclule) SoyelLPU()
SY[SB] S0URUDUTRWL
aATjuRAdId
107 s10jeRdo uren
dARIIUL 01 Juawredap
Ydd 1oy sSuneswt duUBUUTRW
IBMS3d1 puapy SO0,
SyYSnoy)-yem
BIA UOLJRATIOW
UOIROTUNUITIO)) SNONUNUOD 9)BaI)  UOHBIIUNUITIO))
[
Sururen SJUIPIOO. 9y} Jo AoudIoyye
JuswAoIdwI 0 anp auiry 1S0[ [euonetado
1800 pUANY JO BJRp IyjRY) Relvile) Ay} asAleuy
Sealjeniul
uononpal dnjes WdL
ynm srddns sajer Juisn s3uiaes
10D 180D pre pue ug[J deIOS Ul SPULL) SISATRUY 1800 S2.INSBIN
§89001d AIOAI[OD [Sheelieeelon A1 JO Aem
Sunmjoemuew  Jo uorejuswL[dur B ST GG 21NSU9d
) daoadur 0} pider amsu9 0} 0} s3ureaut
S3UPIW PUAIY  I[MPIAYDS 20NPOIJ IB[NS91 9SIURSI() Leoana] 180D 150)
1[99 10 sse001d
uononpoid
© uo pord
Aep (1-¢ J10J wes) [ Jo Aem  sxmarddns soe[darx
sassa001d 1[99 91BNUDUOD $5900.d BWSIS XIS 9Y) B SI §G 2INSU9 0} 10 smrjddns Ayrenb oy Sururen Suruordwreyd

AIOAI[D 9SAJeUy 0 JU9A9 93URLIYy  UOIAWRYD PUB 99SI0A()  SUSNOIYI-Y[BA\  UIRI} PUR AJ119)  PUB UOLRINDPI 9SUBLlY N, 9¥BLOpuN)

Coayaq Ayoney Ayoney afvs Ayoney Ayney C2aya] PRI 1190
qddd uazrey] BUISIS XIS SS uequesy/ L[ NOL L poAajoatl
SONIALOR JusWRAOId] SOUIATJOR SUIUUNL/QOURUSIUIRIA SONIALDR
senbruyda ], JoadAj,

c
S
€




(ponuruod)
S9ATIRIIUL
uononpal

1500 ¥ dd =1eniuf

150D
oAlenIul
JudwAoIdwT
AI9AT[P 10]
SBuneaW PUINY

Leaanacy

ssaooxd
Ayrenb jonpod
9y} dUYIPaI 0}

JNO-9SO[D JUIAD
uazIey] PUINY

SjuswLAoIdUI
Joop doys 10J

JuswLAoIdw 10}
Ayuord 1s9yS1y 9y} 2ARY

anbruyoa)
QG 105 30ddns
[949] do} 9p1A0I]

4Y10)

SIUSPIDOL 0} AN

(S[oA9] A10jUDAUL
0] 10adsax

M) doueuLiofd
ATOAT[9D SNSIOA

UOYDIUNULULO))
INOL woxy

SZUIALS 1S00 SIsA[RUY

1500
SWSAS

pue sessavoxd ‘syonpoxd

[re ut yoyduwr sj3j9p
0197 0} UOLRIUDLIO
dre10diod a8ueyd

0] S3UNPAUW PUINY

193.1e) Lfenb uraow

premdn ue 2)edIUNWIWod

s3uneew puay JUSWDIR)IS ANSS]  $95S9001d YOIYM AJJUSp] A} 3SO[ ISA[RUY 1S00 SMATANY pue AJnuapy
Jogeuewt
Apyoney Apyoney 1800 150) Apyoney suonedQ
ouBULJUTRWL
Juewdmba 10y
JuewdofaAsp pue
Jururen) sagueLry
SUSNOIY)-3[em
AJrep soyeepu)
SMIIAJL
suonedyIenb
(11
‘Treis Aqeorporied
WLI0JI9J hElvly)
Addd uazieyy SS wequesy/ LI NOL NdL  paajoaur
SONIANOR JudwAoIdw] SONIAIOR SUTUUTNI/QOUBUIJUTRIA SANIALOR
sanbruyoa ], JoadAg,
= <
= o N 2
S oo 10 g
—_ 7 =

c
S
€




Ing
cost

imp

Framework for
lement

753

Table Al

SMIIAJI
suonedyIenb
(10)

‘Pejs Aqpeorporrad
WLIOLIDJ

SIDLLIRQ SUIAOWI
10y ouepms
[PAS]-YSIY SP1A0I]
S0

10} Sururen dn-jag
Y10

SALELIUL

Ad 103 s3uneawr
Ie[n3al pea|

Aem ure)I0

' ul pawsiored
AIe $9s59001d
Aym Suruonsanb
Aq Sunjuryy onb
snjejs Jo Sunsng
}00[q-pROI

R eakeelifp]
UOYDIUNULO,)

$7) 1oy Sururen
1800 98uBLIY

sonaed

[[B WO} JUSWITULOD
Sunmsus pue diysiopes|
Surpraoad ‘sananoe
UOLBOIUNUITIOD
elLpU)

qdd

uazZIey]
SONIANOL JuaA0Id]

ew3is Xig

S uequeyy/Lif NOL
SOIIATIOR SUIUUILI/AOURUJUIRIA
sanbruyoaJ,

NdL

paAjoAul
SOIIAIOR
JoadAg,

c
S
€




Appendix 2

JMTM

(panuiyuos)

s10jeI1ado

Joy Surturen  ssa001d
pausIsap-aI,
dsuerry

ururen  sse001d
PauSISap-a1, pusny

OUBLIBA AISAI[DP
110do1 pue 9sned 001
AJ)uap! ‘9msesy
dn-yord Jerpddns

10J BaIE UBRQUEY]

[[%°

10 $$3001d uononpoid

' uo porad Aep (-

10J UIed) [[30 3)eIU30U0D
0] JU9A9 JONpU0))
S1auIsuL Jonpoid

0} aoueLIeA Ajijenb
3onpoad 9)edTuNUWIod
pue Ajjusp]
AJquissse/SuLmioenuew
Jo Ayirenb a3 saoxdur
0} SUOTIONSUL DUBYUH
JusuwRINSEIW Ajifenb
10J PIJU 3} JO SSAUDTRME

JuIUMIA0LGFUL] Ayduwe areussa(y 3u103U0 9)Ba1)
Spasu AISAI[P
SySnoay)-yem YIUOW-0)-Ypuow
BIA Suruopouny 9qeIs yim syred pue sguneaw
SNONUIIUOD AMSU syonpod Ajuspy Juoutaa0squty £3o78S UL Y
uonejuawL[duur
uequey
Juswdo[aAdp pue 03 Jotxd S}I9Yd Ayenb 10y Sururen
Jururer) seyIuap| A10jeredard o]  pue uonEINPd AJIUSP] SANIATIOR GG PR
J00[J SOLIALIOR 93e)s uonedYIads
3y} uo syse) Junsnq J0URULIUIRW 34} Je s3unaw §G 9sIpIepue)s
3[20[qpPROI O(] AJ1ep 9[npayds  $89001dAonpoid pusyy 0} (RIS} URIUIR
samseswr Ajenb Asy
s1o0jetado SjusweAoIdwl  9pN[OUL 0} SUOTONIISUL
SYSNoIy)-y[em M S3ureow J0J sumopinys  AJqUI9SSB/SULINIORNURW QG asIprepue)s
Arep soyeropu)  A[Yo9Mm SoyelPpu)  9)el deIds aImSeIN pauuerd smpaydg epd) 01 9qeIPW) USISI(T
surunyy
BYO UOTJRITUNTUTUO)) 1800 JSCINICTg| Ayrend) JNE) N
SeaIR AJATOY
8
E
a
3
b
el
= o
o
o & X
2 0B g5t
L
— NS e E

c
S
€




—=oap Te) .
28 8 =
~e e~ 2
58 =
z & =
Q2L
=l=!
© B
=
(panuryuo2)
$$9001d BWISIS XIS A}
uoIdweyd PuB 39SIDA()
SMIIAJL
suonedyIenb ururen ssao01d Ajrenb
‘(11) ‘Ters JustRAOIdT Jonpoad at) augapax
Aqestporad WIOLBJ 100 puANy 0) S3UNPAW PUAY
$59001d AIDAI[OP SyuawLAoIdI
Surmyoemuewr J0 uonejudwR[duL
STL A} aoxduut prder amsus
10§ Suturery dn-jog Juouda04gue] - 0) SSUNSIW PUAY 0} 9[NPAYIS ANPOIJ
[[%°
10 ssa001d woronpoid
QALIBIIIUL S[[92 3y} JO ' uo porad Aep (O]-¢
YdY Jof ssunesut  AOUsIJe [euoneiedo $98$9001d  JOJ WIRa] [[90 9JBIJUIDUOD
Juauaa04quty Ie[N3aI pUNy ) SesATeuy ATOAT[DD 984Uy 0) JU9AD 9URLIY
SUSNOIY)-[em SOATIBI)IUL
BIA UOLJBALJOUI SJUSPIOOE 0] ANP AW}  uondNpal dnjas ym
SNONUIIU0D 3)BAIL) Juawdao4duey - 3SO[ JO BJep Joyjer) Iarddns pre pue ue[J Juaud004GuL]
90URULJUIRWI
Juswdmba srorddns 1] JO AeM B SI GG
10§ Juswdo[aAap S3uneaw sajer des aoerdar 10 swiddns  aImsu9 0) sSunesWw
pue Suturen) dSueLly  A[UJUOW SIYELIOPU[) Ul SPUSI) SaSA[euy Juautaa04quty UIRI} pue AJe)) Ie[M3a1 astuedi()
SYSB) A0URU)UIRWL
dATUaARId
1oy s10ye10do AN
SysnoIy)-yem  uren o) juswinredsp A Suisn sSuiAes Suruordwreyd Ayrenb 107 Sururen) jo Aem B ST GG 2ISUd
AJTep SoyB1IBPU[)  AOUBUS)UIBLU SN0, 1S00 SAIMSBIJA! JNA.L 9¥e}epu))  pue UoneINpa ULy 0} sySnoIy)-yepm
Suuny] - 19ped] [[2)
BYIO UOT)ROTUNTUTIO)) 1800 ATOAT(] Ayrendy JNEIEN

SeaIe A)IATPOY

c
S
€




c
S
€

§7) 10 Surturen JN0-3S0[d
1800 a3uBLIYy JU9AD UDZIBY] PUSY
SMITADI
suonedyIenb
10) ‘Tes SOANJBIIUT UOT)ONPIT SjuswRA0IdWI 00
Aqreorporrad wLIozID g 1800 YJg drenuy doys I0J JUaUIA)L)S INSS]
SI9LLIB( SUIAOWAI dAT}RIIUL JuswRAoIdwI I0J
J0J 90uepIms Ydg JoJ ssunesur Ayurotad 3s9yS3Iy 9Y) ALY
[PAS]-YS1Y 9p1A0I] IeMn3a1 pe| Juautaa04quty $9s89001d YOIYM AJTULp]
Aem Ureyrd
B Ul pauLiofrad
91e s9ssavoId
Aym Suruonsenb Aq
Surury) onb snjyels
ST) Jo Sunsng y20[q-proI SJUBPIOOL 0] aNp
Joy Suturen} dn-}og EXEiRelslifg] ) JSO[ ISAeuy Juautaa0squly
SWANSAS
pue sassa00ad ‘syonpoid
(S[PA9] A10jURAUL [1e ur yorduwr $1095op
0} 3009dsar yim) 019Z 0} UOJBJUALIO
oueuLIOfRd AIDATRD 9e10d100 93URYD
Juawdn04GuL] JUW2A04GUL]  SNSIIA JSOD SMITADY 0} SSUIPAW PUANY
sonaed
[[B WO JUSUIIUIWOD
Furmsus
pue digsepes| SQATYRI)IUT
anbruyds)  Surpraoid ‘senianoe juswwAoxdwr  J93re) Ayfenb Suraow
Qg 1oy 10ddns UONBIIUNWIWOd  JAD,], WOIJ SSUIALS AJOAIPP  plemdn Ue 9)edIUNUIOD
[9A9] doy ap1aoig B cakerolefg] 1800 S9sA[RUY  JI0J SSUL}IRW PUAY pue Ajuapy
JoFeuew
Sununyy Suunyy Suunyy JuUd004GUL] Sununyy suorerd()
PO UOLBIIUNTIIO)) 150D ATDATP( Ayrend) JNEIEN
Seare AJIAIOY
=
=, <
o
SR 2
= D~ =




Framework for

Appendix 3

lementing
cost
757

imp

AS-IS matrix

Table AIIIL

(panurguo9)

[1oUNod
YH  UOIEdIUNWWO))
IPA0DURY JIYS JYSIN [rew-g

Juneaw SJO.J, A[YIUO[\ SuLaLIq 9PBISE))
3uryoeod Jojerd(Q S[[ed suoyJ
Suneaw

JuowRSBUBW

Suneaw 109foxd Afre(q Are(q

QOUBULUTRW
SUI[/QUIBIA

SI9PIO SSV01J
SUAIBYPR J[NPIYIS
S92 [d/dIM un0)
WAISAS

0JU0 SPIBd P[mq Iojuy]
Aoudnonye

ndysnoy} 2mseajN
SI19pJo aseyand Suisiey
uonR[dwod 193Ys HHO
SUMOPYBAI] YIM [B3(]
SSIUIATIONJD

INOQB] MIIAFY
JURWIOSRURW URA]
UOSIeI|
Surseyond/merddng

sogdeyIoys Sursey))
Suruueld puewdq
ued

dDS snlpe/Suruued
uonoNpoIg

ue[d JDS MIIARI/ULL]

JUSWDSBURI S[BLIOJEIA]

JI0M3I pue
ejep dens muy

SHULIDJ
SYvod

SIS MTAYY
$)09US A1)

sppne Ajeng)

SIUSWUSISSE SR
09U AJNOI I

y1omiaded pue
Sureaw Y AJYIUON
snoqese

sypne Surdaasesnoy

Jopes]
wea,

42Yj)()  UOIEITUNTULIO))

180D ATOATR(
SeaIe LAY

Arendy

JNEIN

www.man




(ponurguod)

Jureaw
uononpoid AJUIuoA
MITAII AIOJUSAU]

JUSWRSBURW S[BLIDJRIA

MITADI
UOIJBSIUBSIO d0R[d3I0

Jooyy £1030B] UO Jureeuwt
INOgeY[eM/JUSWSRURW JUSWRSRURW 3urjeeu MIIAdI S Id3] Jolew
UBIAl Aqre|q Jonpoxd mau — [N 91epdn/MITAdY  MIIADI JUIWSSISSE YSIY
MIIARI $89001d 10901 S[[ed suoyJ MIIARI SIY Suryessuwt TO0FT OSI snoqes[em SH
Junoow
[UNod MITAIT MIT1AI Jonpoad
SUOTJBROTUNUILIO)) [rew-5p ue[d puewosp A[IUON  [BIIUYIR) — L Suneew Y
SdOL
— MIIAdI suoneado 3u1j9aW MAIADI
pue [eo1Uydd) A9\ SUYSLI] IPLISE)) Suruueld puewaq Jonpoxd — ¥JS sdn-mofoq
Suneaw
STL Ayrenb MDA Ayipenb
[9A9] SuyJe)S MIIASY  wWoJJ saumbuy ATOAIPP 1500 — (D Apuowr — YPIN  Sunedwt S AJYIUOA]
SOID FUIUUNL/DIUDUIJUIDY]  IOPRI] [[9)
S9ATIRIIU] £3a1ens
uaziey] suruordurey)) SUI}99W USZIBY  UOIBSIUBSIO 90e[d3I0 \\
SaU1ID
SOID JUIUDA0LGUL] JuWdA0LGUL]  SIINID JUIULIA0LGUL]
42Y3()  UOL}BIIUNUIIO)) 150D AATPQ Arenpy JNEISN
Seare ANALDY
= =
L
52 B8 2
= [\ =

c
S
€




= o0+ fop) i
Sg8 0 g
g © ~ 9

5 @ 2

o <

= & =

Q2L

=l=!

© B
=
(panurjuod)

Juneaw So.N3S1y/A39)ens
310dax AJJIUOIN uononpoxd AJyIuoin [[BI9A0 MIIASY
Funeaw uonoNpoIIUL
SSUI9AW SNOIUEB[[ISIJA! [rew-5 Jonpoxd mau — [IN SIS MIIAYY
Aumupuadxad Suneaw
Surmioenuewx MITAI Jonpord
JuSWRSeURW UR[\ SUYILI] 9PBISE)) dgeue MITAI SIS [BdUyod) — JdL
MIIAII
MITAIT pue uonjeredaid MIIADIL SUI9IW MITADI £391enS
1 Aypuowr 99y ], S[[Bd duoyJ j18png  ue[d puewep A[YIUON jonpoid — ¥Js pue Surtuuerd £)ogeg
Juneaw
[rounod Qmpuadxad MI1AAI AyiTenb
UOSIBI[ ) SUOLIRIIUNIWO)) asuoyINy Sutuuerd pueweq  Aqjuowt — YPN  Sunedw SH A[YIUOI
JoSeuewt
SOV FUIUUNL/2IUDUIUIDY]  SuoTeId()
Juneaw uazIey|
MIIAIY AININYITY SoALjRIIUL
SuLmMIOBINUBIA JusuAoIdWI [[9)
So11)9D
SAUANID JUIUIA0LGUL] Juauaaosque]
S9[(RISAI[P/20URULIOfIRd
J0 s310dax AJUIUOIN
SMIIADI
+ Suruuerd uononpoiy
MI1AI A1ddns Ao\
42Y3)()  UOLBITUNUITIO)) 180D AAIPQ Arrendy) JNEIEN

seale ANANDY

c
S
€




S[[90 Sunzoddns
J[9S SpIeMO} SALI(]

SaATIEnIUL
Suruuerd wiR)-SU0|
Suneaw
MITADI MITAI 2INJIRIIYIIR
Suruuerd d1391enS Sunmioenuey
S9ATIRIIUL
MI1AAI J99[01d sdo Arenb JusuRAoIdtur
urey Addns — HADS ATOAT[RP 3500 — D Ayrendy)
SaATRIIUL
S I S9ATIRIIUT S9ATIRIIUT JUATRAOIAW/SSIUITEME
JO A[IQISIA SUISLIOU] uonoNpar(so)  juswAoIdur AAIP(] Juneaw uazIey| JNEIEN
SOV JUIUIA0AGUL]
J0302.1Ip
'sdo [BqO[S yIIM UOSTRI]
Suneaw 4O, ATuo
Juneaw "sdo MIIADIT
[euorBWLIUL A[19)IeN) suoneRdo AP
A42Yj()  UOIJBITUNUILIO)) 180D ARATPQ Arend) JNEIES
SeaIe ANADOY
= 2
Q
52 8 :
—_ 7 =

c
S
€




Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

www.manharaa.com




