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Task Deployment:
The Human Side of QFD

Background of Task

QFD Institute Deployment

Japan Business Consultants, Ltd.
University of Michigan College of

Engineering dure (SOP) that assures through the development

Glenn H. Mazur

Task deployment is fundamental to all TQM activi-
ties in that it creates the standard operating proce-

of standards, the ongoing quality and maintenance
of improvements. In the manufacturing environ-
ment, quality standards, work flows, QC process
Abstract charts, process control sheets, and other documents
are commonly used to control the quality of the
Who should read this paper? QFD facilitators, teamanufacturing process [Mizuno and Akao 1994, p.
leaders, project leaders, and QFD trainers. 78]. Common to these forms are the part name,
What should this paper do for you? Determine theame of step or process (with flow chart), operat-
quality of activities engaged in by people, and set staimg instructions, person responsible for the process,
dards for responsibility, deadlines, reporting, facilitiednspection method, sampling frequency, instru-
quality, problem prevention, etc. Understand tasfents required, control items and target values,
priorities. what to do in case of an anomaly, and other impor-
When should this paper be read? As a part of trainingant data to plan the work flow and instruct the op-
at the start of projects, during the project, and duringrator. See Table 1 [Mazur 1995a]. The rightmost
new product development process reengineering.  column is of special interest. This was added by
Where should this paper be read? Where the above daaihen Corporation, winner of the 1987 Deming
tivities will take place. Prize, to better connect the equipment operators in
Why is this paper important? Ultimately, the effectivethe plant with the functionality, satisfaction, reli-
ness of a new product design comes down to the peoplaility, and safety impact from the customer’s
who do the work. This paper will explain how to maxipoint of view.
mize the quality of their work.
How will this paper explain things? This paper willThese charts were brought to the design phase of
discuss the history of Task Deployment, its structul@FD by Dr. Akao [Mizuno and Akao 1994, ch. 2]
based on the 5W2H3C1F formula plus flow chartingp assure the quality of the new processes that were
and give examples of applications in QFD for determirbeing developed for new products, the goal being
ing project teams, defining market segments based @figet it right the first time in order to reduce start-
product usage, guiding customer visits, analyzing CUgy gelays and waste. One of Dr. Mizuno’s great
tomer's business problems, creating job descr'pt'og ntributions to QFD was his use of these charts to
a}nq plant requirements for service operatlons,. and re Gedcument the quality of staff efforts in all depart-
fining the New Product Development Process itself. i . . .
~ ments involved with assuring the quality of the
Key Words: Human Resources, Job Descriptiongey, product. In other words, it was not enough to
Process, QFD, Task Deployment assure just operator activities on the plant floor
with process standards, but it was helpful to assure
the quality of marketing, sales, R&D, engineering,
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Table 1. QC Proc

ess Chart [Mazur 1995]
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[F] Part critical to function
[S] Part critical to safety
[R] Part critical to other regulation

Department

Prepared by: TR Date: 3/9/92

Part No. (internal): 3345AZ3

Molding

Checked by:

JR Date: 4/12/92

Approved by: NG Date: 4/14/92

Part No. (customer):
Part Name: Reflector

Process Flow Process Point Process Control Step | Process | Control Item [ Spec. Quality Confirmation Reason for
No. Name (Qual Char) | Value control

Conditions | Frequency | Method | Std (equip, Freq Method | Chkby | Doc
Injection Mold Shape 55+.1 | 1ot micrometer | opera- [ x-R | Magnification

i @ molder substrate Dimension | t=2mm | 1/lot tor

0 1
@ Inj. press | 1/hour Gage IP [F] Finish 7z 1/hr glossmeter | QC ShtA | Reflective pwr
30kglcm? 62 6
Matl: PVC P/N 54905

Thermal thermom | T34 Remove No flash 0]al Visual operator | Chk [ Ease of assembly
cutter eter 2 |flash Sht

E @ 350°C 1/hour

flash

quality control, service, and other functional redriginally given the confusing name of quality

sponsibilities as well.

function deployment narrowly defined, what was
meant was a deployment of the quality function as

The original work in this area was promoted by Dhad been defined by Dr. Armand Feigenbaum in
Mizuno who brought a Value Engineering founda961 as the activities to produce, supply, and use
tion to QFD. His perspective was to improve thguality. In other words, this was the deployment of
function of assuring quality by identifying whichquality throughout the organizational activities.

organizational functions were

which activities.
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Figure 1. Comprehensive Quality Function

responsible foFhe quest for quality in the product itself was not

included in Feigenbaum’s approach, according to
Mizuno and Akao. Thus, the formation of QFD
was to take Feigenbaum’s system (the process of
product development) and add to it a focus on the
product (using the matrices applied to the product
itself) to achieve quality. Akao called this combi-
nation quality function deployment broadly de-
fined. My experience with Japanese companies is
that most of the major players do the process part
of QFD even if they don’t do the product part. This
results in a permanent change and engineering of
the new product development process that is hard
to beat. | use the word engineering because most
product development processes I've seen have
been pieced together, not engineered, so how can
you have “re-engineering” when it was never engi-
neered in the first place!

In Akao’s original model for Comprehensive QFnfortunately, this part of QFD is not widely
(Figure 1), what we call the matrices make up onknown in the West, and so many new product
half the system, which are shown above the arrot@ams have difficulty in systematizing their product
What Dr. Mizuno contributed with his value engidevelopment process and extending their achieve-
neering background is shown below the arrownents to future products. Instead they see QFD as
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a time consuming activity that must be done froim ir
scratch each time. My experience has been trlg{entlfymg Overlooked

project teams that improve their organizationgCtivities with Task
process of product development find the matric

and associated product oriented activities a natutgleployment

and necessary part of their daily work. | believe o __

this is the intention of the creators of QFD, Drd.he power of task deployment is in its ability to or-
Mizuno and Akao. Step-by-step instructions on tfganize human activity around essential factors that
process side of QFD can be found in Chapter 11gyould or should not be done. Another benefit is to
QFD: The Customer-Driven Approach to Qua”t)i,dentify when the tasks and processes are still be-
Planning and DeploymenfMizuno and Akao Ing designed those activities that are often taken
1994],Basic of Quality Function Deployment v 5.¢0r granted and could be overlooked until too late,
[Mazur 1995], and “A Road Map to a Better Progand to identify new activities that could bring real
uct Design Process: Structuring a Quality Desigcitement and value to the job.

Process Chart (QDPC)” [Nakui and Terninko _

1992]. What is relevant here is how this proce§¥ne of the fundamentals of Total Quality Manage-
improvement can be more broadly applied to oth@ent is the principle of “next process is your cus-

human task endeavors found throughout the QE@mer.” This means that any task that uses the
product side, as well. output of another task is a customer of that task.

Modern TQM practitioners have expanded this to

When Mr. Toshio Iwahashi of the Internal ComPow include previous processes as well as peer

bustion Division of Kubota developed the qualitprocesses. The principle has been updated to “eve-

assurance activities table that outlined the requirB(pne but you is your customer.” In a QFD team,

tasks to assure quality of design and manufactdif® team members themselves may also be consid-

ing, he included, as well, as their “purpose,” pefred customers, so let's rephrase this as “everyone

son responsible, standards, and documentatiBfluding you is your customer.” Usirtbis defini-

[Mizuno and Akao, 1994 pp. 265-274]. Essentiall;}i,on of customer, those overlooked and new activi-

he pulled the same type of information found in tH&€S can be more easily conceived as

QC Process Chart in Table 1 and applied it to thgduirements” the task must fulfill.

people processes in product development, in con-

formance with Dr. Mizuno’s approach. This effec-

tively set standards of performance, responsibility,

guality measures, and documentation requirements

for each people process. In 1993, | simplified the Exciting / Revealed

terminology using the who, what, when, where, (unspoken)

why, how (5W1H) format and applied this to both. _
Regquirement Requirement

the development process and the product process,ied Fufilled

for service industries [Mazur 1993, 1996a]. Subse- /‘>

guently, | have expanded the basic format to in-

clude “how much” for measurements, and cost / Expected

(any expenditure of resources such as time, people, 51 (unspoken)

money, information), control points (to measure re- Dissatisfaction

sults), check points (to measure causal inputs) and

failure modes (mistakes and omissions). This paper

will explain the basic format, its application in_ .
various QFD activities, and give examples. Figure 2. The Kano Model (adapted). Task designers
should consider all three types of activities - not just

what is currently being done.

Satisfaction
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Types of Requirements points out opportunities to build excitement into
processes. To summarize Kano, the exciting needs,

To satisfy customers or tasks, we must understatich are most tied to adding value, can be invisi-
how meeting their requirements effects satisfaele to both the process customer and the provider.

tion. There are three types of requirements to cdrirther, they change over time, technology, market
sider (see Figure 2) [Kanet. al.,1984]. segment, etc. The Japanese creators of QFD devel-

oped tools such as the Voice of Customer Tables

Revealed Requirementsre typically what we get [Akao 1990b, Ohfuji et al 1990, Nakui 1991,
just by asking customers what they want. These af@rsh et al 1991, Mazur 1991a, 1991e, 1992c,
usually activities that are currently being peA993] and coupled them to affinity diagrams and
formed and are already in job descriptions. TheBierarchy diagrams to enhance this opportunity.
requirements satisfy (or dissatisfy) in proportion

to their degree of being performed. Completing p|an-Do-Check-Act
report on time would be a good example. The more

(or less) complete the report, the more (or less)ie plan-Do-Check-Act cycle of Dr. Shewhart is

Is liked. necessary from a quality point of view to examine
_ , for missing tasks. This cycle requires us to plan the
Expected Requirementsare often so basic theprgcess steps including their purpose and measure-
customer may fail to mention them - until we failyent systems, perform the tasks, check and study
to perform them. They are basic expectations Witfsa resyits, and take corrective action. This means
out which the task may cease to be of value; thgif¢ the process must also include steps to check
absence isvery dissatisfying. Further, meetingang act, j.e. feed forward and feedback loops.
these requirements often goes unnoticed by M§$fese are often overlooked as non-value added
customers. An example is errors and Omissions iR@ s put since their purpose is to prevent failure
report. Expected requirememtsistbe fulfilled. and get it right the first time, a quality approach
- ) . ] should take care to include such steps. A purpose
Exciting Requirements are difficult to discover. hierarchy (tree) diagram is used to elicit the tasks

They are beyond the customer's expectationg.ppcA order at various levels of detail. See Ta-
Their absence doesn't dissatisfy; their presence ¢xs 3.

cites. For example, if the report is distributed in an
Adobe Acrobdt format along with a hard copy, us
ers could easily excerpt portions to include in thePrioritizing Tasks
own reports, thus saving time and the risk of inac-

curacy. These are the things that wow the cug

tomgr. Since c_ustomers are ngt. qpt to voice th‘? & team? It can be beneficial to prioritize tasks so
requirements, it is the responsibility of the PrOC€%3at the most attention or resources can be allo-

oyt\{nertto explore cusr;[omer p&oblt_aj[ms and OPPOMUted to the most critical ones. But most critical
NItIES 1o uncover such unspoken fems. based on what criteria? The team’s opinion, the

, . L . _customer’s needs, business needs?
Kano’s model is also dynamic in that what might

excite today becomes a standard and is expected, ] . . ——
the future. In addition, things that are exciting t%gbendlng on the stage of QFD, different prioriti

; b ted b ‘ ation methods may be used. If we already have a
ON€ process customer may be expected by ano.rﬁ%her level set of priorities, for example customer
Eliminating problems addresses expected requi

Hae'eds, functions, or processes, we can create a ma-

ments. There is little added value when noth!r} with these in the rows and the tasks in the col-
goes wrong. Conversely, great value can be gai ns, and by examining the strength of the

by discovering and delivering an exciting requirer-el tionships between the rows and columns, dis-
ment. Task deployment helps assure that expec{ﬁétte the relative priorities of the row values

requirements don't fall through the cracks and

re all tasks equally important to the process or

4
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Figure 3. Prioritization Matrix for Res-
taurant. [Mazur 1994b]
§
% [} g e ) g
glel |z 2 515 g |3
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32| o|lo|lale(s] 8 lgla |8 = IS
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Elaborate presentation 313]9(1 21 3| 3| 4|13 |10 2.7 |10.1
Tasty seasoning 919 2 3] 3] 3|10 (1.0 2.0 7.6
Proper temperature 3(9(9 4 3| 4] 5|17 |10 6.7 [25.3
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o|o|o||O |00
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across the tasks in the columns [Mazur 1994a, Qgfinitions of these terms must be adapted. Table 2

See Figure 3. shows a common structure for all the terms. Other
columns may be added if helpful.

In other situations, there may not be a deployment

of information or there may not be a prioritized set

of data yet. Sometimes a more precise prioritizg-

tion may be required, such as when allocatinab-aSk Deployment Case

budget dollars or other constrained resourcéstudies

Other times, it is difficult to assign numerical val-

ues of importance to tasks. The Analytic Hierarchy general, the Task Deployment Table breaks
Process [Saaty 1990, Mazur 1996a] natural laflswn each task into its essential steps, responsi-
guage comparisons (Task A is moderately Mogjsies, timing, location, methodology, equipment
important than Task B) is used to yield precise g fagilities, measurement, standards, documenta-
tio scale priorities and can even trap inconsistefls, and potential failure modes. The following

cies in human judgment. High priority tasks Shouléixamples will show how the table can be custom-
be deployed with the Task Deployment Table. ;a4 to meet the purpose of the task.

The Task Deployment Table Determining Project Teams

The QC Process Chart in Table 1 uses manufactiithe process side of QFD is performed in advance
ing terminology that may be less familiar to th@f Or concurrent with the product side of QFD, it
non-engineers on the QFD team or strange to th¢&& be used to determine the project team. What is
in service industries. For this reason, theY is to determine what tasks are necessary to de-
5W2H3C1F nomenclature explained in Table ¥elop @ quality product, and then use the Task De-
may be preferred. This table is broad enough Ripyment Table to deploy the details. The
cover a wide variety of situations, so not all thdocumentation column has been added here and es-

5W2H3CLF are necessary all the time. Often t§gntially defines which matrices to use in the

5
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Table 2. General definitions of SW2H3C1F.

June 8-10, 1997

5W2H3C1F Current New Not Examples
Who is/ should be using or | else could/ should be  |should not be using or | purchaser, consumer, installer, responsible person, roles,
doing it? using or doing it? doing it? responsibilities, leadership
What is/should be used or else could be used or | should not be used or | task, process
done? done? done?
When is it/should it be used or |else could it be used or |should it not be used or |time of day, season, frequency, before or after some event,
done? done? done? sequence, when people join the team
Where is it/should it be used or |else could it be used or |should it not be used or |geographic location, extreme conditions
done? done? done?
Why is it/should it be used or |else could it be used or |should it not be used or |special needs, purpose, reason, goal, objective
done? done? done?
How is it/should it be used or | else could it be used or |should it not be used or | professional or amateur, procedures, methods, tools,
done? done? done? information
How much |is/should be used or else could be used or | should not be used or | quantity, degree, effort
done? done? done?
(What) Cost | is/should be expended? |(What other) Costs should not be money, time, people, information, resources
could be expended? expended?
(What) measurements other measurements measurements should | measurements of results, managerial evaluations, inspec-
Control are/should be could be monitored? not be monitored? tions, process outputs, standards, documentation
monitored?
(What) measurements other measurements measurements should | measurement of methods or activities over which the “doer”
Check are/should be could be self-checked? | not be self-checked? has control and can check himself, causal factors, process
self-checked? inputs, standards, documentation
(What) are occurring? could occur? should NEVER occur? |failure of desired outcome, total failures, discourtesies, frus-
Failures trations, design failures

product side of QFD. See Table 3 [Mazur 1995&ervice. This placed is called tigembain Japa-
This table is frequently converted to a flow chart toese, and it is where we can observe the customer
aid scheduling of product development activitieacing the problems and opportunities in their lives
Notice how the customer, in this case the coand businesses. Through this observation we are
sumer, has been added to the organization fuatie to determine a variety of unanticipated uses
tions in the columns in order to indicate their roland unvoiced requirements. This gives rise to
in requirements definition. See Figure 4 [Mazwnique product and service solutions for us to con-
1993, 1995a, Nakui and Terninko 1992]. sider in later market testing and research.

But which customers, whioembasshould be fo-
cused on? How should they be defined? If the
purpose of the visit is to observe the customer at
work using the product or service, why not define
the gembasin a way which will facilitate this ob-
Traditional market research activities often yieldervation? The Customer Segment Table can be
valuable data for testing customer preferences nstructed from the task deployment table to aid
different product concepts. Demographic data ji$ identifying the most likely customeembasto

also assembled to determine purchasing trends, gfserve. See Table 4 [Mazur 1995a, 1997] Appro-
vertising effectiveness, brand recognition, angtiate gembas can be identified by “chain linking”
other important factors about the market. data across the columns based on known quantita-
tive data, or even past experience [Daetz et al]. The

In product development, we frequently use QFRHP has also been found useful for prioritizing
ahead of concept development in order to develpgely chains.

the concepts themselves. In these situations, it is

necessary that the QFD team visit the CUSton@Onducting GembaVisits
where they actually would use the product or

6

Defining Customer Segments Based
upon Usage, Using the Task Deploy-
ment Table
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Phase Purpose Tasks Who  When  How  Doc.
C: Survey market * Marketing | Quarterly | Survey cust |Quality Plan
Sales & competitor Table
Check ) * Marketing Mean/Mode
== To gain correct A: Analyze data Development | After survey | distribution
current — understanding of
market market requirements. P: Identify benchmarks * Develop 2lyear Review | Matrix Data
Sales trends Analysis
. " * Marketing Quality Plan
D: Evaluate competition Sales 2lyear  |Gap analysis Table
C: Evaluate current service * Sales Quarterly | Survey cust |Quality Plan
Development & competitor Table
ALt to * Develop
improve To make immediate A: Take corrective action QIT After survey QIP Story Board
| improvements .
currgnt P: Improve process QIT | After survey
service Sales
*QIT New Standard

N Standardize and train

Table 3. Task Deployment Table combined with PDCA Purpose Hierarchy for New Product Develop-
ment Process Deployment. [Mazur 19954]

capo |Customer; President MkySales — Design  R&D Mg Dpc
: 7 1dentity ) : :
C customer
Arequirementt ot
: : Qualit_y
A ( Select target market | Farming

| (Prioritize performance measure%sq;m}
H H Quality

tg cehsnl?cnal [L}

bench marj<

FEview carm e it

Figure 4. Quality Assurance Network Diagram for New Product Development Process. [Mazur 1995a]

o N Documenting and Analyzing
After determining thegembasto visit, Task De- Customer Data

ployment can be helpful in determining the
makeup and activities of the team conducting t
visit [Mazur 1997]. See Table 5. The Task Deplo:j:‘?.I
ment Table can also be applied to defining the p
ferred makeup of the customer’s team.

e observed and spoken data learned at the
I%(gmbacan be categorized according to the differ-
ent usage situations. The Customer Context Table
(formerly the VOCT-1) has been used since the
1980s in QFD [Ohfuji et al 1990, Marsh et al 1991,
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Who | What | When | Where | Why How Which |customers to visit? |employees at the
IBu'sihess  Break | am ~. | eatat eat plain customer?
travelers | fast | /week- | kiosk 15%
1 60%of 1+ [75%-"fdays || 10% Who |from your com- has what roles?
airport , - 60% pany should go?
“affic.” T .
= When |is the customer us-
ing your product?
Leisure Lunch | pm transferr- Where lis the customer us-
travelers | 5% week- ing . n
20% of days flights ing your product?
f”?f?” 15% N d“””lg a What |information do you |problems/ opportuni-
fafiic N e need? ties are customers
059 facing?
28;0 ¢ fgg gzrfy onﬁ' faf??d\ How |will data be will data be
() ' -0
0% board |'plane captured? analyzed?
25% %5% L Table 5. Gemba Planning Table. [Mazur 1997]
Fmnlrva ninht

Table 4. Customer Segments Table. [Mazur 1995,
1997]

2. Record 5W2H3C1F data of customer use.

3. By filtering the verbatim data through the
context of uses, extract true requirements
and enter in th@ranslated Data column.
Emphasize the customer’s point of view.

Mazur 1991a, 1992c, Nakui 1991]. The steps are
explained here. See Table 6 [Mazur 1997].
1. Enter spoken and written words and obser-
vations verbatim, to avoid paradigms, into
VOC column.

Table 6. Customer Context Table Automobile Muffler. [Mazur 1997]

Verbatim Who What When Where Why How Translated
Data
Hi perform- |40 yearold |commute  |morning, highway go to work |car pool Accelerates
ance, but | mail office evening quickly.
car sounds |worker Good gas
quiet. mileage. Car
is quiet. En-
gine is quiet.
Absorbs
vibration.
Muffler Muffler
doesn't rust doesn't rust
out. out. Pipes
don't rust
out.
Starts easily Starts easily
when cold. when cold.
Starts easily
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Service Task Deployment

All rights reserved.

suppliers, trainers, human resource staff, software
developers, equipment manufacturers, architects,

When QFD is applied to a service product, the oiPace planners, etc. This can also be helpful with
put of the study is often a detail of a new servimpliance with the Americans with Disabilities
process concept. The Task Deployment Table cARt-

be used to detail each step of the new process. See

Table 7 [Mazur 1996a].

Detailed Service Implementation

Sorting the data in the Task Deployment Table by
the appropriate column to extract the needed data,
as in Table 8 can facilitate the planning aspects of
the new service.

Task deployment can be used to make specifica-
tions, guidelines, and requirements for vendors,

What Who When How How Much Why
Divide Glenn At start of per # translators |to assure even flow and
work project work given where transla-
tor competent with subject
matter
Translate |Translators (incl. 14 hours/day |computerorby  |n word/hour to assure completion in 2
Glenn & Mayumi) hand weeks
Type Typist as material computer 150 wpm to type handwritten work
available
Edit Glenn as typed using transcriber |4 hours/day to assure natural sound-
ing English
Retype  |Typist as transcribed |using transcriber |2 hours/day to create final version
Send out |Mayumi daily fax as available s0 GOAL could do artwork
Table 7. Task Deployment Chart for Translation Service. [Mazur 19963]
What Who When Where How How much
Task flow. Job descriptions; |Schedule; Floor or area Skill Standards; equip-
etc. Project manage- |plan; requirements; ment specifications;
ment; etc. Site location; training programs | self check points;
Architectural re- |needed; management control
quirements; etc. |equipment points; etc.

requirements;
conformance to
Americans with
Disabilities Act*;
personality
attributes;
information and
communications
systems; etc.

Table 8. Detailed Service Implementation by Sorting the Task Deployment Table. [Mazur 1996a]
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