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Ergonomics, Economy)-Friendly Product Development

Wonsup Lee - Baekhee Lee -

Eunha Kim - Heecheon You
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Objective : The present study was intended to develop a de51gn ideation and evaluation process for the develop-
ment of ecology-, ergonomics-, and economy-friendly (E -friendly) products. Background : Due to increasing
social and legal requirements on global sustainability, manufacturing companies have made more efforts ever
than before for the development of eco- frlendly products. However, most eco- frlendly products are often criti-
cized due to lacking ergonomic and/or economic considerations. Method : An E’ -friendly product development
process consisting of (1) survey of eco-friendly products, (2) characterlzatlon of eco-friendly products, (3)

design ideation for E’ -friendly product, and (4) design

idea evaluation for E’-friendliness was established and

applied to the development of a novel product which supports drinking of daily recommended amount of water.

Results :

Fifty-five design characteristics were identified by a survey of forty eco-friendly products and

incorporated into the proposed ideation and evaluation process. New ideas and design changes were developed

effectively using the proposed development process for

a novel E’ -friendly bottle for support of water drinking.

Conclusion : The proposed process was found effective for the development of eco-friendly design ideas and
improvements. Application : The proposed system would be of use to develop better design ideas having market

competitiveness.

Keywords: Ecology-Friendly, Ergonomics-Friendly, Economy-Friendly, [dea Generation, Idea Evaluation
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AAA L2 s 2st7] A AAAH7PL A 88 A8 AF
AA W ES0] A7 9lrk A H 7k(life-cycle assess-
ment, LCA)T‘E HH /\E 3,1._'6]-6]- zﬂﬁ =i} J_;H,] ;}7:]/3& }:ﬂ-
2 MBA o 2 W7k 7] o] th(Klopffer and Hischier, 2004).
LCAE A9 A8AF, Az, AHE B H71A 9 o= &
FAo BAH £RH 1M EH 47 YA Y F& A F3}
ko] 2834 3 ‘?4_01] S39 A2 S AANG 5 o] Hg
74 AFE A e 4853 gt o & €9, Schischke et
al.(2005)= 6%74]i T8 2187 71 A 2K(S1 : planning, S2
: conceptual design, S3 : detail design, S4 : testing/prototype S5:
market launch, S6 : product review)E Al A5k o™, A4
714920100 6HAE FAE A&7 AF T4 HAKSI
AFEAY, 2 AlF S84 24, 83 ol #AA L FAY
, 86 : 7
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73‘ A, 71?3 *Hlx}H ﬂ
A}%o}oq HP&‘% T AEE 1Ak A, Lee ef al.(2012a)
& 28 2F7|E, Choi et al(2012)& 2H=F A7 &F7] &,
18] Lee ef al.(2012b) A F7) S g o= 247k 184 A A
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ABARA ZAH RS L83 T2 A8 AF el
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514 (ecology-friendly) L48TF ofyf 2} AH-&-2F 1314 (ergono-
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oA ok AQHE ek & #E S A = A,
AN §437] 93 E'(ecology, ergonomics, and economy)
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2. De31gn Ideation and Evaluation Process for
E’ -Friendly Product Development
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3 A9kE B 21818 AF ololto] =& ¥ Hr} AAhe 712
EAHS B @A EA NS 18 AlF ofelt o] FE] A
LEAT B A= AARCE sjAdHofoF & g A
< U5 )& Drivers of Change(Luebkeman 2009) 5 &4
sto] & A3 B V& T':X‘“ < 9}obsk A Bh<Figure 1>
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UG EAATF 5 Tt 257149 & #H EAE A
Ag, B AgE o] Tl AARAZ T BA
EAAFRLY B 20)& AEATL v YRS £4
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°1W W ofoltiof 7 5l B} AAE 483
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In the US, an estimated 32% of
current indoor residential water use
goes to flushing toilets, making it

§ the largest single use of domestic
water.
s: Nater: 2004-2005, p 113

water consciousness

water consciousness

Daily residential water use per capita in North America and i §
Japan is 350 litres, 200 litres in Europe, and 10-20 litres

in sub-Saharan Africa. An increase in population directly Faucets

reduces the amount of water available per person as
water resource levels are generally static. When looked
atonaglobal level, per capita water supplies have
decreased by a third between 1970 and 1990. Even as
population growth rates diminish and global population
levels stabilise, water becomes scarcer as demand grows
in developing countries.

In developed economies, effective reductions in water
use can be made through either changes in behaviour
orincreasing the water efficiency of appliances. For
example, cutting one minute off a typical shower can
save about 2600 litres of water per month. Technical
innovations can increase the productivity of water use,
with maximum water-use efficiency occurring when the
minimum amount of water necessary is consumed to
do something. As toilets make up a large fraction of total
indoor use, low-flow technology can provide significant
reductions in water consumption. Similarly, replacing a
19 litres per minute shower head with a 9.5 litres per
minute mode! will save about 64 litres per shower, or the
equivalent of 15 000 litres per person per year.

319 %0 3 20 9 3407 810
Popultion (niions)

Fig 2: Water wnhd rawals by region for 2001 (estimated)
WWF Liing Planet Report 2004, p 16

Figure 1. Examples of water-related problems

2.1 Survey of Eco-Friendly Products
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2.2 Characterization of Eco-Friendly Products

E' A% ofoltjof 7 A %%P AF
3l AAH A 15y AFEY A4 =
F AN A E B F U= AF EHEL
A2 HsHY, a3 AA 2181 Sl A ghetE
Eof, B AF= ARE 407 AIEE 8 WA, A8k 18
A, 283 AA 2844 Zdo A £48 o] B 18 AE A
WA 1 9 557HA EA S <Table 1>3 Zo] ¢}
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2.3 Design Ideation for E3-F1'iendly Product

E’ 1318 A %9 ofoltjo}= vhotd B MY Al Fo] BA
< 7o E2HT A F ofoto] £ fJ8l A= brain-
storming¥} Z+-& ofolt]o] =& WM E°] A &2 4 =), 7]
E A9 AF 2AE 598 JotE B 18 AF EA %01
ofo]t}o] & guidelineC. 24 282 F 3t} & &
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UA AL B 52 AA% e d 258 £ 4 itk welA
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Figure 2. Concepts of a digital bottle to help drink a proper

amount of water(illustrated)

2.4 Design Idea Evaluation for E’-Friendliness

E' 2183 A E9 ofolt]o]& <Table 1>9] E* 31313 A&
EQES 7u 0 2 e <Table 2>9 22 E* 2134 o] 93
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Table 1. Design characteristics of E3-friendly products(illustrated)
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Design characteristics
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Table 2. Design evaluation for E3-friendliness(illustrated)
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Design . .
Category . Evaluation Metrics
characteristics
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3. Discussion
B A= Eecology, ergonomics, economy) ZH ol Al 225
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