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Abstract: Quality Function Deployment (QFD) was used to assess the needs and desires of consumers of pasteurized
milk processed by a small dairy company and to increase its participation in the local market. Interviews were
carried out with 38 randomly selected pasteurized milk consumers and 30 owners or managers of the product
retailers. Quality items revealed by this survey were used to compos a structured questionnaire, which was applied
to other 337 pasteurized milk consumers and 50 product retailers in a second stage of this research, in order to
assess the importance weight of each quality item. The company brand performance and that of two competitor
brands, for each demanded quality item, was evaluated by sensorial analyses to compare the flavor, involving
53 consumers. It was also run an analysis of aspects related to package by 103 consumers. In several meetings with
company department representatives involved in the process it was built the Quality Matrix and the Conceptual
Model. This allowed defining the company’s weak and strong points in comparison to competitor brands and
then to establish its needed quality. The actions and the control items of the process were transmitted to process
managers using the SW1H methodology.
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1. Introduction

Packaged pasteurized milk processed by a small dairy company
is losing market in the last five or six years. This represented a 30%
reduction in pasteurized milk sales, due to factors such as increase in
UHT treated milk consumption, increase in pasteurized milk market
competition and the consumption of the so-called informal milk.
As well as most of small dairy industries, it would not be viable for
the company to acquire the technology for UHT milk production,
since for that a much larger working capacity would be needed to
compensate required investments. Also, the company would need
to expand its market to other cities, competing with those already
established there.

For regaining lost market share, the company would need to
improve its pasteurized milk quality. For that, it is necessary to
identify local consumer desires and to attend them. A methodology
to be used to reach such objectives is QFD (Quality Function
Deployment). According to CHENG et al. (1995), QFD can assist
in helping quality planning, identifying, translating and transmitting
the quality needs and desires of costumers to the company. QFD
can be used in the development of a new product or for improving
product quality that is already important for the company that is
losing market.

According to TUMELEIRO et al. (2000), the logic of QFD
is to approximate the customer’s demands to productive process,
organizing it in agreement with the demands and increasing the
chances of meeting customer satisfaction.

Quality demanded by customers can be obtained by market
researches, interviews, secondary data and company’s consumer
complaint service data. The demanded quality is extracted from
primary data and transmitted to areas in the company involved with
the process through tools such as Quality Deployment Tables, Quality
Matrix and Conceptual Model. QFD still allows the company to make
an evaluation of its product performance and that of main competitors,
in each quality item demanded by consumers. A company can also
identify the quality items that consumers consider most important,
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the strong points in relation to competitors and use them as sales
argument. The development of new products or improvement of
product quality should involve professional members of several
functions within a company, characterizing it as an inter-functional
work (CHENG et al. 1995).

This study aimed at evaluating the practical implementation of
QFD in a small dairy company, and to verify its effectiveness in
supplying information for a plan of recovering sales of pasteurized
milk, besides increasing its market share. The objective was also to
verify whether documents generated by QFD use for improvement of
pasteurized milk quality would allow the transmission of consumer
desires to the pasteurized milk production process, from raw material
reception to milk packing, up to product distribution and retailers.

2. Quality Function Deployment in the restricted
sense

The QFD method was implanted after meetings with management
and with managers of the company to choose which product to work
with, to define the objectives and goals of its implantation, and to
form a QFD team. QFD team was established with a representative
of each area involved in the process of pasteurized milk quality
improvement. After QFD team establishment a seminar was realized
to present the methodology, objectives and the benefits already
reached by companies applying the technology. Once established,
the goals and the stages of the quality improvement project were
unfolded in detailed tasks and the responsible sectors determined. The
development of the work generated two documents: the Managerial
Pattern for Product Quality Improvement (Table 1), and the Activities
Plan for Project Quality Improvement (Table 2). After this definition
the SW1H methodology was incorporated to the job.

3. Market researches

The customers’ information was obtained from qualitative and
quantitative market researches. In the qualitative stage, 38 randomly
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selected pasteurized milk consumers and 30 retailer establishment
managers were interviewed in order to assess their quality desires
and needs, besides knowing the competitive pasteurized milk brands
most sold locally. The quantitative stage was also carried out with
consumers and retailers. Its objectives were to evaluate the degree
of importance of each quality items demanded in the qualitative
stage and also, to understand perception that consumers have over
our company pasteurized milk and that from two competitor brands.
Analyses of product performance were made by comparative sensory
tests among the company’s product and those of two competitor
brands.

4. Elaboration of quality matrices

The QFD team defined the Conceptual Model, Figure 1, that is,
the following step to find product goals.

Demanded quality items were organized and grouped to form the
Table of Quality Deployment, Table 3.

Product Quality Characteristics or Product Technical
Characteristics were extracted from consumer demanded qualities,
aiming at those that better would attend market demand. Quality
Characteristics Deployment Table and Quality Matrix were
elaborated, Table 4. Planned Quality was established based on degree
of importance of Demanded Quality and on evaluation of product
performance in comparison to two competitors. Thus the Projected
Quality was established which is the target for the product quality,
based on the degree of importance of each quality characteristic, in
comparison with quality characteristics of the competitor products
and the objectives of this project.

The team defined what would be the planned quality based on the
importance degree, the comparative analysis and the classification
of the quality items. The Improvement Index was calculated by the
division of Planed Quality by the company performance scores.
The item considered high sales argument received the value 1.5,
the medium 1.2 and the item that is not considered sales argument
received the value 1. The Absolute Weight and the Relative Weight
were calculated. The quality items were divided into two other
matrices: Milk Quality Matrix, Table 5 and Packaging Quality
Matrix, Table 6.

From Demanded Qualities it was extracted the Quality
Characteristics. Correlations were calculated between the Demanded
Qualities and the Quality Characteristics. Absolute and Relative
Weights of the Quality Characteristics were calculated. The Quality
Characteristics of our researched company and that of competitor

Table 3. Part of the demanded quality deployment table by the consumers.

products were evaluated according to a bad to optimal quality scale.
The projected quality was established as a goal to be accomplished
by the company, for each quality characteristic.

To compose the Conceptual Model it was built the Pasteurized
Milk Quality Matrix, the Raw Material Quality Matrix, Table 7 and
the Process Control Parameters Matrix, Table 8.

Where PCP’s = Process Control Parameters

From these matrices the product specification standards, the
product process control parameters and how to control them can
altogether be transmitted to production through Technical Process
Standards, Table 9.
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QC: Quality Characteristics

DQ: Demanded Quality

RMQC: Raw Material’s Quality Characteristics
PCP: Parameters of Process Control

RME: Raw Material’s Specifications

Figure 1. Conceptual model for pasteurized milk.

Product exposed carefully

Cleaned refrigerators

Product be always refrigerated

To expose the product in a more visible way

Packing that protects the product

Packing without leaks

More resistant packing

Lower price

Close price to the competitors

Smaller price than the long life

Hygiene in the production

Produced under hygienic conditions

Cleaner packages

To have pleasant flavor

Free from chlorine taste

To be free from whey addition

Better disposition of the production and
expiration dates

Expiration date in more visible place

The production and expiration date paint be more durable
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Table 4. Part of pasteurized milk Quality Matrix for consumers.

Demanded Quality Deployment Table Quality Planning
8 Comparative Planning Weight
E analysis
g <|=| &le | 2| 5| %
Elz| s 5|52 |2]|F|3
= S| £ | £ 5|5 x g s =
© =) ° ° = |z B e o
| E|F|E| 2|55 5| 2|¢
2| S| 3|5 |3 2] %3
a Q Q = = R é ~
Attractive product Better product display 5515045 |137]60]| 12| 10| 66| 56
To have more attractive package 511474555165 (14|10 7.1] 6.0
To have lower prices 6.1 140|70| 60|40 | 10| 10| 6.1 52
To be a more nutritious product 6562|140 |40 62| 10| 15| 9.8| 83
To have a variety of product 5415040 40| 65|13 |10]| 7.0| 6.0
To be practical of using 56 | 44140 |40 | 44|10 | 10| 56| 438
Safe product Hygienic obtaining procedures 6.7 | 55|52 |53]67]| 12|15 ]122]|104
To publish more on product quality 56 |53 413961 ]12]10| 64| 55
Tasty product To be pure 66 | 64160 | 60| 66| 10| 10| 68| 58
To have nice flavor 65 |55|50 |48 55|10 ] 10| 65| 55
Information completion | Label with information that motivates the productuse | 5.7 | 49 | 3.0 | 3.0 | 6.0 | 1.2 | 1.2 | 84| 7.1
of package Label with nutritional information 63]611]60]60]61]10]|10]| 63|54
117.2
Table 5. Part of pasteurized milk quality matrix.
Quality | 5 Physical-chemical analyses Microbiological Enrichment Fraud Planed
Characteristics E analyses Quality
k
g g | ¢
] s ) ) - -
T z E = E| 2| 5] ¢ ¢ 2
3| £ >, g = S | €| €| 5| 58| 58| 5| %
= | & 3 e | 5| F| 5|5 |E|c| 3|2 ¢
Quality S B g = % E é = &
Demanded £ o >
by the Costumers
To be more nutritive 3 3 3 3 3 9 9 9 3 3 8.3
To reduce fat separation 9 5.7
To be pure 9 9 9 9 5.8
To have a nice flavor 9 9 9 9 9 9 9 3 5.5
Absolute weight 129.3 |129.3 156.6 100.8 [129.3 |129.3 |74.7 |74.7 |74.7 |77.1 |156.6 |68.7 |1807.5
Relative weight 7.15| 7.15 8.66 5.58| 7.15 7.15| 4.13| 4.13| 4.13| 4.27 8.66| 3.80
Company 16 6.74 - 0.536 3.6 3x10* | absent |no yes |[no absent | absent | absent
Competitor A 16 6.72 -0.536 2.9 |1.5x10* | absent |no no no absent | absent |absent
Competitor B 15.7 6.73 - 0.540 3.4 |7.3x10° |absent |no no no absent | absent |absent
Projected Quality 16°D| 6.7 |0.530-0.550 |min.3.0| 3x10*|absent |no yes |[no absent | absent |absent

82 The implantation of QFD methodology in a small dairy company Magalhdes et al.




143 s 194 | % I'y L 9°¢ L8 L L 1YStom 2AIR[OY
g9LCl L6 9°¢6 I'LL LvL L'vL £6cl 8'001 99ST  [€'6CI| €6CI | WM aN[osqyY
6LC
[W/000 00T "XeN | 191 97 € 6 6 9 6 unoos Tejox,
jussqe | G/ Ic 6 9 9 ssaunaqg
%eUIN|  T'E 6 6 ¥eq
[oxezIfe
AqeIS|  TLI 81 6 € 6 6 6 6 oy 01 Afiqels
Do0SS°0-20€S0-| L6 LT 9 6 ¢ | xopur AdodsoAr)
Do ST 03
€E0'TeL2OT| 6T 9¢ 9 6 9 9 Kyisuap eAne[oy
juesne | 8°QT 0¢ 6 9 9 6 sonoquuy
Do 8 XeN | 801 0¢ 6 9 9 6 aameroduwoy,
a 91| 8TI €€ 6 6 9 6 Liproy
sojerd [eLId)EW
J3pN[s JO | SIONEZI[BIINIU | JUSWYILIUD | JUIWIYILIUD | SULIOJI[O0D | UI JUnod |emuddiad xapul Mel9y) jo
JYSPM | JYSm | DUISAI | JODUdSALJ | SUUBIA | wWnbpey NdIN | uned req &dodsoLr) | HA | ANPPY | sopsuraerey)
suonedyads | 2AnePy | Anjosqy [ pazrandjsed 3y) Jo sonsLdRIRY)) ANfend) Lend)
"Xuow Apjonb |pLIaJoW MDJ BY) J0 Lind */ B|qpL
"QUOAYIRAT0d A1SUS MO :HJ'T ‘TeRID) YD ‘Poon) :0) ‘Ie[nSay Y ‘ped g OIqLIIY, 11, 191U
40| ¥O g ¥O O ¥O| ¥D| sek| YD| K| sok| sk D o| wez|dda1| S| O Anreng parosfoig
L L L | L d D ou | ou ou| sk YD D| woeT|dddT| d| D g 1onaduwo)
| L D | D L d ou L ou ou ou q D| WOZ|dddT| d| D v Ioinedwo)
L L 5} q a L L| ou L| ou| oul ou d ol wo¢z|dda1| 9| O Auedwo)
0SS | YOy [80°8 |SOS |909 |SI'SI| €0'€ | TO'T | 808 {909 |909 | €0°¢€ |¥O¥ | IO'T | COCT | €0'E |[€0°€|€OE yStom 2AIR[OY
L6CT ST 4! 14 ST 81 197 6 € 14 81 81 6 cl € 9 6 6 6 yStom 2n[osqy
sojep uonerdxa
L9 6 6 6 pue uononpoid oY) purj o) Aseq
149 € 6 6 9 6 6 UoneuLIouT [euonInnu MIM [oqer]
'L 6 6 € 6 9 € 6 6 6 6 6 9SN 9} AJe[NUIDS [oqe]
81 9 6 € 6 € 6 € € 9 6 6 6 Sursn jo reonoerd aq o,
o sIWN)so)) Iy} £
g |gol| B g ez 2| F | A e | g 5 o m S z m. _E|E ¢ EE@:“SQQ.___W:M
= |SE| 2 |sE|EE|eE|E |2 |2 |E |, |FE|% |25|-E|58| 2 |2 ¢
c. 2| 2 e |8 = Z & = . e | & |§¢ S|l =g e g |
T |55 | & s|"=| 8|5 |~ | & | & = E |*3 | g|®°¢g | & |5
= = s o < ~ < = =4 S I 2 [9A97T 18T
LAiend) SONSLR)IRIRY))
pauelq Pued juanbasqng Pued urejy ageypeyq [9A9T 35T | L3peng)

“xuyow Apjonb aBoxpnd yjiw pazunajsnd ay) Jo ung °9 ajqnp

83

Product: Management & Development

Vol. 3 n° 1 August 2005



‘sIgjoureIed [0NU0)) SSAN0IJ = S, dDd IRYM

S.dDd 24t Jo
S[qeLIeA US| Do L XBN| Dot XeIN| Do ¥ XE 098 G Do TL UIA | 23U=sqQY Do ¥ 'XBN | suoneoydadg
€6'1 9I's €11 I€TI €11 €11 €11 or’¢ 06°61 WYStom 2ATR[OY
(.dDd)
S'GLIT 89°CC 9909 £6'Cel €6'cel €6'cel 6'Cel €6°Cel 99°09 16'¢€C yStom amjosqy
[w/un 000°001
XeN | 8P (A1 6 6 6 6 6 6 unoos Tejox,
juesqe | L9 yel 6 6 sssunIg
%e WN| ST oS 6 e
[oIezie
S[QBIS | 991 70ce oy 03 AIqels
Do 06S°0-¢® xoput
0€50-9P| 901 | 80IC £doosoA1)
€e0'1 Do ST 03
BLTOT| 8¢l TSLT K1Isuop oAnR[Y
jussqe | T'T1 §ece sonoqnuy
Do 8 XN | T'TI §'eTe 6 armeroduwidy,
d. 91| ¢TI gove Kiproy
WIS [
ANJLud uonen[y | IPNId Y Jo

ay jo ameradwd) | aameradud) | damyeradud) Jumn aamerdun) | Jy) ur 3urjood jo ST 3 Jo

ySea | JySem | MopnQ | uonesyurer) | jrodsuesy, Sunpeq afer0)g | uonezLmajsed | uonezLmd)sed | SAOH | amerdun],  syysiajoetey))
suoneoyads | dAne[dy | dInjosqy SUIdYY 3Y) JO SSIN0IJ [01IU0) Anend

“Xujow siajawnand [013u0) ssexoad Jo swall ay} Jo Jing *g ajqn]

Magalhdes et al.

The implantation of QFD methodology in a small dairy company

84



UOT)B[1I0D YBIM Y/ UONB[A1I0d WNIPIN O uone[a110d 3uoNSE
BIOWED I9yIoM amjeradwdy
JTURYON eI o, uononpold |  IPWOWIdY], | D, L WNWIXBIA J3e101§ ® ® J3e101§
931eyo ur uostad 1o0ed IoIoM [oqe] sajep sajep Ay
uononpoid Jen3aI o, uononpoid [ensiA |2y} jo ooedg oyl Jo uonisod ® Jo juowode[d
JojezLIn)sed IoYIoMm Do ¥ amjerodwd)
JTURYON JesaI o, uononpold |  JIJOWIOWIdY], JO wnwIrxej Sunyoed ® ® o) \V4 Sunyoed
931eyd ur uosiad Jojezunolsed 10jer0dQ o
uononpolid Je3aI o, QUIYORIA | 9qn] UOUAY "09s G]| uonezLnd)seq
oSreydo uruosiad | uonezunoised 10jerodQ armyerodwo)
uononpoliq Jem3aI o, QUIYORIN | IOIQWOUWLIdYL | D, S/ WNWIUIA [  UONRZLINAISE] ® 'e) ® uonezLNd)Sed
N[ mex
PIOO JO WAISKS I9yIoMm 3urj00o Y} jo Surf00d
JTURYON y AJ1IoA o, uononpold |  IPWOWI]L, | D,  WnWIXeA | Jo aInjeroduway, ® o) ® Jo amjeradway,
IoYIoM UQI0S uonen[y
JTueyoQN | sofoy Jredar o, uononpoid [ensIp JUASqY ) ur s9[oH ® \v4 \v4 uonen[ry
Jrqrsuodsay 1o0npoid [waun 000 001
Arrend D JOBIUOD O, JSHI0JRIOQR T junod sajerd "XBIN Junod [e10],
93reyo ur uosrad pIno/A0| IIoM Anqels
uonoNpoId 109fa1 0, uononpoig 189) [OIeZI[Y 9[qeIS 159} [OIeZIY
9[qisuodsay Ho 05€°0 - Xoput
Anren) [onuo) jo1 3091 0, JsLI0JeIOqR ] Kdoosok1) B0ESO - Kdoosok1)
J[qrsuodsax
uononpold 10130021 0, IsLoreI0qe ] UOne[[uLL, o 91 Aipoy O] Y O] O] uondadar y[IA
Z %ﬁ 3 =g _2a| &
A = o D= (P8~
poyjow Q= 2 B OExE|hTNZ| F
g3 | B T |Ewsg|®22| F
sisA[eue a0 g - a = g g S|z o < =
aInseaw Jo g 5 2 SE|FeE <
oYM JeYM drqisuodsay JUIWINIJSU] | 9N[eA pIepue)s | Surd)l [0.13U0)) & 2 2 a =) =
[onuo) £yeng) paansuy
U0V IAIILIOD) JO W) 3Y) JO UONIBIYLIIA [013U0)) JO [9Ad] 3} JO SWIdI AY) YJIM UONB[RILI0)) puk suonesynads $S3201g

“pAnpunjs ssaoad [pa1uyIa) Ay} jo und *¢ d|q0L

85

Product: Management & Development

Vol. 3 n° 1 August 2005



The PTP illustrates the productive process from the time in which
the raw material begins to be worked up to end product elaboration.
The referring specifications to the services and the packages were
transmitted to company responsible sectors through the SW1H tool,
looking for a decision, for each specification to be worked on, about
who would be the responsible professional or sector, when the action
should happen, where it would take place, why and in which way
such action would be done.

5. Conclusions

The company defined as a goal to be better or at least equal to
the competitor. The demanded quality item, “easy to identify the
production and expiration dates”, was considered of high degree
of importance by the costumers. The demanded quality items
were considered very important by costumers, and the fact that the
company was accomplishing satisfactorily job and the competitors
were not, weren’t considered arguments of sales. The item “to be
more nutritious” could be considered a strong argument of sales,

86 The implantation of QFD methodology in a small dairy company

because the product in study is has added vitamins A and D, while
the competitors’ product doesn’t.

It could be verified that the QFD method allows companies,
independently of their size, to plan the quality and to obtain benefits
from their products. Company’s top management needs to be aware
that the costs to guarantee the product quality are usually soon
recovered, since there will be waste reduction and refused products,
reduced defect numbers and losses, and increase in the sales.
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