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Purpose: Today, due to the increase and complexity of customers' needs, the products available in the
market do not satisfy the needs of the customers. Hence, the most effective way for an organization to
achieve its objectives is to create distinction through both developing new products and bringing
about variations in those products. This study, while pursuing the objective of evaluating product
development design, aims to propose a multi-objective design. This model analyzes the developed
design from two perspectives of general criteria and variation capacity norms.

Design/methodology/approach: The current research embarks on identifying general criteria using
Balanced Scorecard (BSC). The proposed model offers criteria according to which the required
standard measures for the evaluation of the product development design are customized and extracted.
After determining the evaluation criteria related to each perspective — general and variation capacity-
the mentioned criteria have been validated. Then, by using the existing methods, these criteria have
been quantified. Finally, the identified standard measures have been employed in the proposed multi-
purpose optimized model.

Findings: In this paper, a real case was studied in the Iran Electronics Industries, and the result of the
configuration was illustrated. Quantitative values of validated criteria were determined with the help
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of academic and industry experts and existing methods. After calculating the quantitative values of the
criteria for the evaluation of phased array radar development designs, these values were used in the
multi-objective optimization model and measured in terms of the amount of risk, revenue,
organizational strategy and the amount of effort towards redesign. Finally, by solving the optimization
model using GAMZ win 64 25.1.12 software and the weighted sum method, the best development
plan was selected.

Research limitations/implications: The main limitation of this study is the lack of accurate
information in the early stages of product development. In this research, it was assumed that the
information provided by the experts and designers of the relevant industry is correct and real. It is
suggested to use fuzzy data in future studies so that the result has more reliability. For future research,
the following subjects can be attractive and the present study can provide the necessary background
for researchers who seek to work on such subjects: i) In the current research, the time parameter was
not considered. It is suggested to consider time in future research; ii) to identify non-common
components between the two current and future generations, the method of calculating the priority of
standardization of components and considering the technical and financial ability of the producer was
used. It is suggested to decide according to possible technologies in the future; iii) another perspective
can be used to categorize and identify criteria; iv) to calculate reliability and maintainability, the
lifetime of systems was assumed to be exponential and with a constant failure rate. It is suggested to
use Weibull distribution with variable failure rate for a more realistic calculation, and v) it is
suggested to compare the results of this study with other studies.

Practical implications: Finding comprehensive criteria to evaluate product development designs and
providing an effective mathematical model for evaluation can lead to selecting the best product
development designs. Selecting an optimal design can prevent the increase in product modification
costs and the effort to redesign and reduce the time to supply new products to the market.

Originality/value: Based on the literature review, particularly the internal research, a method that
evaluates product development designs with comprehensive criteria including finance, customer,
business and internal work, growth and learning, and variation capacity has not been found. Also, the
Design for Variety approach has not been used in the initial phases of research and it is applied when
the product is made and released to the market.

Keywords: New Product Development, Multi-objective optimization, Design for Variety approach,
Balanced score card
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Table2- Demographic information of academic and industry experts
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Fig 1- Population frequency chart in terms of work experience of academic and industry experts
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Table3: Quantitative measures of the financial criteria

AN Yot Vb b A glajlae
Y Al el pete 5 o5 5l A se
V¥ VYA VYO A sl g b 3B Ay e
\YO K YA cola bt 56 &y se sl S & 5a
Yo Yo Yo L;J‘J.v‘abjw_)u :\ﬂ.lﬁ leaﬁ
al Al Vo Sl 5 IS (Sllas 3L &y e
\Y \Y \0 bty 5B a5
[\ , [GNv-gt Aﬁﬁ
Ve YO YO ol coles
o AN o soleel 5 Jb culem
_ CJ}JCA._{W
YO YYo Y¥o 39 el Cule
g)s\:)y@
\Ye VY O ﬁj}jd\o)juﬁdﬁw
AN ARAY ARYA Ok olidss 5 oLk cules
A 04+ £0 Jgame a3l o= el 3
el s
A v A i sl
A 4 Yo Jlﬁlﬁsﬁ)wyé\@ﬂﬁﬁaﬂolﬂ
YA« Yo Yoo Cf]oﬁ&-}s:‘"')ﬁ

Sy fain b lms oS polhs ¥V

G Soldy 5 Jsmame oS dnws 53 @ G REe w0 by e Glaslas a5 5k oS 5 sboles
o by Ll ol 358 o s U gmoes CodiS (Slaskns o ppolis Ml Cand cpl 53 g o e
bt g 0l 0Ll 5L 51 5L &I il s 5 Cjb o Sl oS L Jpeaee (63,558 Dbl
ol Al 1 e s e Lge b dadir (oleang Je 53 eslizad (¢l 5 5 WS OMOE"™ 35; 4 5 Ll
SRV P APRYA 0 P A LS IR RN PR

4 aS Wlen SHLS b Sl Bl ss Lolins ol o5 e el (20 ol lalae s a8
S35 b Sl b e ol sl sloms sl S| g iy e e O e i a8 Sl
edoal ¥ s 53 Spn oS palie oS el 0l a5 S0l 5 (6 pmend Dl ClB gy e s Jul

ool



VERY Sle Y b ) osled OF oy (Oles 5 A5 Ca e VE

(Gt cald)) g pda 855 SLsban (oS sl =Y Jg
Table4: quantitative measures of customer criteria (customer satisfaction)

by A 4 Yo Yo VoA 3508 b DUl
+/440 +/444 +/444 +/444 +/444 S s
N YA OVEY OVVA o el s
) CAD VA YA V4 Sy s
Ve ¥ q v s PRRS

Juer J=lis s AL 5 S e Sl L) CJLASJJJ&M&Q))\ ol SaS 4y s oL
‘cl_? o= ool Cowd 4y Hllde 9 558 o eslinal (63 SH8 & Sl L5 ) @Ujl)}lé;.a el sl LACJJ;

Y . .
(Y4 o A&;@;HW\JQ) Spd 05, )8 @ wdads giluag Jhe s

S, 5 S e glaslae oS polas T
el GBS el U5 5 5L e ol (s IS 5 S e s s lzel o) slasbns
Slaesly 55 Jsmams OF (IS 5555 4 i gmamee S 53 L G s b Ol Comd 51 ool ke S50 g
L5 o 0533 ] 3,5 et 1 a3 b Olin 5 5las )55 il Ml G g Belomn sl paseln il
Ghide Jsame IS (558 Ol oS 8 Jbo a8 S 4 e s ik L5 e canloans
SaS 43 45 ol S5k 3 mame JS 53 Olss Arsloms e 28 3530 o 0351 s 4y il 550 0S5
S LBL s e S ey 358 e aalne ey Slaslel 5 b 5 s e sl Ole3la

Wl JAY g = b gl 5 TAY pa3 = b LAY Ul 2 b sl e ol 630 S0l sz b
S s s el pl 5 e elizal Ll Sl slas goma 51 OB UES el Ul i 51
Slasboe s olaslne 5 Gl 55 plS 8 a8 Wpd oo e (US55 5 Sl 3o o ol Bl ( Jbe oS
Coatl Pl S0 me o kS bl Sl 1 e oS At sl sl Sl ans O (kS pteg
e OB S ol Jlo LS Ol5n 35,8 5 53 o8 des la s 5l ames OF Jbo s slajlins sl
elad 53 1y oS el 5 (e (3 g Alaily sl (s 48 A8 o oS o 1y ol ge pled 5 ol s ot
o3 L ol slaakilas slaay a4 by e slaslnn bl Ly 5a ot Slaslme S g5 i § i
el 3 L s (5 ol & byrse Blaw Jols 13 5w Dl iy bajlome Slanas o 515,85
Frb BTN s b VA Uyl 2 b ol 5SS Ol (TY TOLIs 53D ol Slady



vv/ &‘)&@JJYLA 2 _,I.wj‘/ L;’EJJ' 6']‘.’ ‘5J1.:\¢C_,b’ é)gj“’)";)}‘j:ﬁ ‘5)".::«0‘ QJ‘S J-\A U"‘“‘"‘J‘f QMAL? ‘5)‘..-'% JJA ij‘)‘

G55k 5 A, slajlae oS pslae —¥-F

Il s sl 5 0L Ul « Sl [53ls e ,Ssb 5 iy e 50 o sliel L35l slalne
Sl s e plol il a5l bl SaS w Olsle Rl oLl ol s sl (g5l
o B3 e g ek (S3LwdS 5 w38 lrel et Ll T 5 a (s SacSk Sl il
EUCRUNC TS A5 AR FSRPR CISNR S A o g KR e S RPINE SR P

b slaa i 1 OUSIS 45 5 58 e plowil sl slns SGS & Oljle QLSS 4U15 L)l
Sl 45 K35 n el oy 5 S s 5 Gaslast G planil 5,b ol s ¥ g L jlns ol i
AHP 25y SoS an Lajbas o3 5 basbne cpl 51502 055 5 S5 alaslns o) (Lol laslas ol 51 G pn
XY o cotl QLS RGIY 50T b b e s (TY T iy 5 el al) ol s el
sl YAV 5 Y750

ol Bl oSt 5 (i 58 56 Jald g JWsl 36 8 (V1P T il 5 e ee LiAsh Gib
Lok bl 5l ey 0l bl Gl plaslne sl opl 51 pn a8 ol HLASN 5 anc 5 5 250 00,08
e WY = b s WYY 2 b s VA Y b (sl edicnS 6000 (G5 laslns SWS

Sty glasbas oS las -0

5 DS SV a6 Sy T 5 358 0 oSS (6 S el o8 Ml Sy 05 3lie (et 81
Sy b Sy A # g L ams dmen 5 & by e G Sy S o bl 15 0T ey 5 s
Bl (6 S el o 85 g o e Sloslr Sy 5 o 15 Sy OBl Sy (el Sy (e
e Jpame sl Ly LacSansy ol 51 Km 4 by e sladaly 5 e 5 el SV olay 551 S
5 ChS Olej iy a o o (50w a5 b edd plalid (sla ) Sl Sy oS s o8 s S b
#555 Jlanm palie Mo S il SaS sy o 5 53 o (Sobutions o533 i S o Jeames 3 Shas
TN 0L 5 3b0) 35 n el 3 ,Shae 5 kS (Olos ko Ll (S 3 Dlsn 5 LS

a2 T 5 ol a5 s a5 O 4 208 Sy oS alis (et Sy 55 45 (sl
g5 el (S ) S sl 6,50 o8 das oo OLE S o ol sl S5 sl Jlen!
s S ol sl s 5e (YN T OIS 5 Sla) das e L 5B 6 K8 S
el 7 b Sl g e 5 e Sl gl o8 Py Sl o il hss a8 5 ol o b S

S pd e Al Sy S gy Jlaiml Sy Kos b ls

SAREsS Gl (oS sl -¥-F
u..a.?-l._.«:: 9 CJYL«RS‘ u..a.?-l._.«:: ‘6]-{')'—‘-’-6_}“} JA}LZ JALL LSJ‘.’.‘)"it}“; JJG.AA BJ.J:W)LJ&\ L;’Li))‘ LSLA‘)L:M
Slnslns L LI sl o o 5L 3 50 3dme i Oln St L (o 45 Lt ol 8]



VERY Sle Y ol ) osled OF o8 (Olles 5 A5 Ca e /VA

5 o Jlse AU s i Srobe e Ad g 55 (et oS A e b sl kil
4SS Al andad e Gla Ll 53 edS e Ol e 0 G m GBS e (pl X s JAS] 28
S8 e Dt 33l bl el nl e 831553 3 s 5 e (RSl s 65 el b ks
(Y Y ll s SHb) cd S SAES RS S e Cloas e SO o

C;Lda.%;n_gi_]a_gbat_a-ﬁ.uav_AoLL}JW&)HJQMwJM\QMQ\y‘JLA\PL&
LS a8 el el s Al o (slanad i p skt ankd iS5l bl i S S
CI-R 5CI-S Laxli 53 4 oVl jastls 508 o 50w Of dnw g 5 odol Glasl b Jgams pollas (gl 5
A obadas s 5Ll 5o 1 (ol Sledlbl axkad S oS das o OLE CI-S (VL s ls 3 5 o oo
D e ;505 Sladab 03 Sk s 4 a8 20l sy (ke Jleil 0l S anlsd nl BT Aes e
il bl aalad -l ps a5 5y Jleasl s Slalad a5 L aS s e 0L axked G 3 CI-R (VL 2t Ls
s e 0L gslen bl gl n ) Tl ey J51 0 i (YooY (il 5 Sl Wb e

il lliad 4y S 5 S pLbs |y olirl 5 Slakad Ol 5 o VLl 5 Jud ¢ 55 sla ol SS
o sl sl Ol s s | b OT Ol oo il 5 olalad oS (5 3Lun Il L S sls OLES 5 dils L]
333 g o3lial (iluang Jde 53 i) onl s ol ash s aul 4 e (Yo Y il 5 Sl 5 S
A=l 3V Sa o Gl opl b sl elinal sie G 5lda b 51 S5 e Cans s 0315 0L (6l 5 B o o 5Y
a5 L oS 5 e et e 8l J 55 Dy ot b (0l 055 08 g 48 K 53 055 S e
Ol 4 83,5 o 513 aaas ol 51 CGplS s ey 0T i b sl 51 SCpa VLl 5 s 655 sla st L
T e by o (sl sl 3 s 58 035 b b 5T sl s 31 Sm w0 hate s 3 sl 4 Ko
DBl i sde ol 4 a4 el s Ams e OLES |y p3Y i Ol o 355 e Jeol (s3de cazas
Jice 3 3de 0T 51 G sl b 0T (sl sdimmn b 5 (g3lun il gl jni 305 Sias0LS
S 5h e oalinal (g3luang

Gl bl C ol 53 s Wil (3lan bl di3ls oS il 5 Sladsd = a8 (s o,Lal &S sb Olea
Skl (gosld 5 iils s paS 5 Dlalad S Ol i w5 s Sl 5 b e e W ils 13
S s s 53 5 S 3550 5 1y 0L rie sl (Glasls A5l ed Dol 5 Sladad ] &S me cpl 4 s e
) e Sl A S e sl Jud 5 b e Slalad )l 18 s L L (s
e 4S5y b e et ie (S| il astls K8 w0 pd e eslizad ST REl Ll S rie é Slada
Slis o a IS e i (b glaaasiie Ol 4 B odu] 5 Jab ls 53 S nie 8 gl 5 Slakas
ol 55 b e b S el el a3 2ty s SV e e ST el b slaaasiie

D yd st (S O C,bdélxbﬁj\)e-\w\ Sdee b (6l sl s |23



va/ &‘)&&AJJY‘.& 2 _,I.wl.g‘/ JLiJJ| 6'}‘3 6,:.&&_,5 é)ga“’)‘gbjbb ‘5)".::»‘ QJ‘S J-\A uﬂ‘wnlﬁ 45-\.&-\.'.{ ‘5)‘..»% JJA ij‘)‘

ilwa bl gl 1t suca bl = 0 Jyar

Table5: Prioritizing components for standardization
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