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Wooden Furniture Manufacturing
Enterprises Based on Product Life Cycle

SONG Wenbo, DONG Jingfeng', TAO Xinmin
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Abstract: In the wood furniture market tends to be saturated at the moment, the competition between the supply chains
of wood furniture manufacturing enterprises has become more and more prominent, and the optimization of competitive
strategy has become a core proposition to determine the survival and development of enterprises. This paper takes the
product life cycle theory as the basis, takes two wooden furniture manufacturing enterprise supply chains as the research
object, takes the wooden furniture product price, log cost, online and offline publicity cost as the decision variables of
the utility function, and introduces the fuzzy stochastic method to deal with the sensitivity coefficients in the function,
and studies the wooden furniture manufacturing enterprise supply chain competition strategy in different life stages
through Nash game and Stankelberg game method, combined with the omnichannel retail structure. The study shows
that: the utility value is higher under the Stankelberg game, which is about 4% higher than that of the Nash game; the
utility of the two wooden furniture manufacturing enterprises will decrease with the development of the life stage of the
wooden furniture under different games; the wooden furniture manufacturing enterprises should dynamically adjust their
competitive strategies according to the life cycle stage of the products, and give priority to the use of differentiated pricing
and cost control strategies, especially in the introduction period and the development period.
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Tab. 1 Model parameter
Parameter Definition Parameter Definition
i REREAEFEAREBS R E " RERFKEF=RmHIHERK
Wooden furniture non-log part quality Total market demand for wooden furniture products
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! Customer acceptance of online marketing for furniture i Price sensitivity coefficient of own products of furniture i
B, JFEARRASHKE i RRILE b FKE N RINMEBURRE

! Log costs as a proportion of furniture i quality i Price sensitivity coefficient of the other party's products of furniture i
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i Rate of change in fixed costs of furniture i i Sensitivity coefficient of own marketing promotion of furniture i
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8 Marketing level of furniture i B Sensitivity coefficient of marketing promotion of furniture i
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! Quality level of furniture i i Sensitivity coefficient of own product quality of furniture i
) RAIFRESEE v RE X RARBBES

i Degree of product competition of furniture i B Sensitivity coefficient of product quality of furniture i
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i Demand for furniture i ! Price sensitivity coefficient of quality change of furniture i
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B Fixed costs of furniture i i Promote change price sensitivity coefficient of furniture i
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Tab. 4 Value of supply chain competition parameter
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Tab. 5 Supply chain competitive sensitivity factor
RARK 5IAH BRACHR BRZAHA BRRK 3IAH BRACHR Bl A
Sensitivity factor Introduction Growth Maturity Sensitivity factor Introduction Growth Maturity
b, 0.79 0.80 0.81 b, 0.81 0.82 0.83
b} 0.71 0.72 0.73 b} 0.77 0.78 0.79
@ 0.42 0.43 0.44 @ 0.53 0.54 0.55
c 0.39 0.40 0.41 ) 0.47 0.48 0.49
d, 0.48 0.49 0.50 d, 0.71 0.72 0.73
d' 0.42 0.43 0.44 d, 0.66 0.67 0.68
fi 0.51 0.52 0.53 f 0.45 0.46 0.47
7, 0.33 0.34 0.35 7, 0.27 0.28 0.29

3.2 HBR50

ARAE 2. 1 N AR A 2. 2 i BH md /R A e g

(BN 5 (NI BE 75 S U R B, V198 T (R A%

EE G W6, HriH vd /KA 7R T~ R e R

N N S N N Al van AN
BRI RFAR, BT R4S S S BHAGHRT,
x6 MPHEENEHAS
Tab. 6 The marketing mix of the Nash game
R 5 1 Mi&/o0 LR ERAR/TT ZTFREAR/T JEARRA/ T MHE || B2 Mg/t K ERAR/TT TR/ BARMA/ T A
Scl Price  Online costs Offline costs Log costs Utility | Sc2 Price  Online costs Offline costs Log costs Utility
H]
51 A ) 475.816 474.775 313.184 207.761 79 563.5 5IAH . 426.945 201.157 303.402 293.772 79 706.6
Introduction Introduction
it L
K 469.437 462.886 305.257 195.677 78197.3 K 424.593 197.538 297.973 287.084 78 960.9
Growth Growth
i #
Eﬁ?ﬁ“ﬁ 462.619 450.661 297.108 183.376 76 858.2 ﬁ}iﬁ,ﬁ 422.127 193.854 292.448 280.375 78 235.0
Maturity Maturity
x7 HERRABEENEHAS
Tab. 7 The marketing mix of the stackelberg game
R HE1 &/ & ERAR/T ETREAR/TT BARRA/ T HH | HREE2 A&/t s ERR/oT RTEAR/T FAREAR/ T WA
Scl Price  Online costs Offline costs Log costs  Utility | Sc2 Price  Online costs Offline costs Log costs Utility
< H] H]
R 473.527 467.165 308.11 197.448 79 618.6 51 A ) 436.721 198.945 300.084 298.141 81056.9
Growth Introduction
FR PR HA EIUN:t]
. 466.544 454.726 299.817 184.994 78 220.4 ) 440.042 199.908 301.528 300.183 82290.8
Maturity Introduction
EE?AE@ 466.843 455.035 300.024 185.117 78 324.5 K 434.563 195.187 294.447 291.542 80 297.8
Maturity Growth
H] !
5| A . 444162 419.185 276.124 125.775 80 543.7 K 442.428 206.438 311.323 299.804 86 112.6
Introduction Growth
B
51 A8 . 443.355 417.208 274.806 123.987 80 719.7 Eﬁgﬁ;ﬁ 437.507 201.444 303.832 291.166 84 373.0
Introduction Maturity
< H) FH]
K 438.040 408.866 269.244 115.726 79 148.1 Eﬁ?ﬁ 439.305 202.331 305.163 292.428 85105.8
Growth Maturity
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Fig. 3 Changes in average utility of two supply chains under Stackelberg and Nash games
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Fig. 6 Product price sensitivity coefficient sensitivity analysis

PR U R B e FORTEAR IR B g
R BHEXHIE AT AR Z R BUEREE . BT
A RLVE Y, = T U AR B o, A HEUETEE AN St
RARREIEK, IR B M) BUE A
B e, RUBER TG K, 5 B AT 457 BT R U AR 8L
d, SHNBER R R Z B, ME 8 R, T
ZRBIHE 2 2R o B I R E , DO b i
RIS R MRS IR R A LT ER
A, PRI E AR R 2 B R P B R B, L2 7 iy
FEANEAR A, 57 AR B R B A fE T, B3
RBE 1 s 2 BEHRZ I i HENEE 1 IR AL B
LA AR B v DR L R B 1 2 AR AR Y B
R R NI HE 2 2 N B R R B RIE AR R
3.6 EEMESH

AT SR N 2 S B r RAARS 2 A &
O TR ME SRR SOUEE 1 B T 4 SRS ] AT 7 A7 L A
R HY R 5 AR R O AE TR — [ B {3 R i [R] e

SR T v R (AR TR R B R S R T ANIE B
BREOBERL BRI oo, BT 51T 1BMEE R T. K
TR B 2 PR R 5 1 RE R — B B B AR T
RO HE T /R AR TS REAS TR B B O B BE 5 7R
A RZESONANHHRTE . F TR NI BE T Beoxe B
HIZBUEAN A, R E R A B R R S Y E th
R XA SRR AT R T 2 R R
%, R 2 DRI PR A B RO 2 I BA B A
M. H AR ZER RSN

’771_772’

5 x 100%. (31)

T,
St SRR ., LR
AT e P AF R 1 RGN TR 2R AN ETE e /R 1EAS
T BB TR SR AT R 75 (R R 6
fn A B B E TR B AN Al /2R R 272 A2 2
AU, .U FF R % F R S AL
FIFERT 2257 %2(6,.8)) W& 8.



E18H AXEE  BEFREaBBNAKRRERER 113

8000 3000
- -= N1 A - -=ri%
- 7000 Price i % 25001 Price
£ 6000 e REEAfLEA g 2000F 2 A
= Online costs = Online costs
z > 5000F — - £k FEALNA i Zo1500F 2k NEALNA
ME,H o Offline costs WH ° Offline costs
5 4000 — EAMA Mg 1000 — BURKA
g Costs Kz Costs
£ £ 3000 K s00r o _ ___=
.8 &8 —
#®.2 2000 8.3 0
E 'S E S o L
£3 1 000 £3 500
R e \ S 10001
-1000f -1500f
_2 OOO 1 L 1 1 _2 OOO 1 1 1 1 1 L
0.22 0.32 0.42 0.52 0.62 0.72 023 033 043 053 063 073 083 093
T U R e 7T U R e,
Product promotion sensitivity coefficient ¢, Product promotion sensitivity coefficient c,
(a) PR 51 sk AR R4k (b) Hbp EE20R e R AL
(a) Decision variables change of Sc 1 (b) Decision variables change of Sc2
B7 FoiErsiRRgsReom
Fig. 7 Product promotion sensitivity coefficient sensitivity analysis
5000 900
--- fit& --- filk
» 40001 Price - 800 Price
g Q%J: 5] 1%5&42!& g 700F T éij: = 1?1524‘
= 3000} Online costs = Online costs
@S —emn 2 PG =7 6o} & pirfbik
I B Offline costs i Offline costs
g 20000 —— jgiRmA g 500 — JEARA
R Costs ® g Costs
X £ 1000 N XS 400f
—_ = gz - N g =
BE o= ’ | BES0f a---TT T e
23 28 20— T e
=2 -1000 B
g g 100 |
-2 000 oF
_3 000 1 1 1 1 _100 L L L L L
0.38 0.48 0.58 0.68 0.78 0.88 0.41 0.51 0.61 0.71 0.81 0.91 1.00
7 BT & R R, 7 TR R R,
Product quality sensitivity coefficient d, Product quality sensitivity coefficient d,
(a) BLRTBE 1 PSR i A8 Al (b) PR 2T AR AL
(a) Decision variables change of Sc 1 (b) Decision variables change of Sc2

8 FhRRENRAMSBMES T
Fig. 8 Product quality sensitivity coefficient sensitivity analysis
*8 WEEFABETIASHHEMNERE

Tab. 8 Profit and profit relative variance rate under different games of the new model

N N )i ig R #7 < 72
s MHEFUAENERR/%  HrBT/RIEE BRI FiiR s 155%%)&%
o 77 14 R S R R A o Y B MBI Relative variance of Profits of the AR Z S /%

A AR =E R PTE Profits of the Nash game . Relative variance of profits
Counterparty supply profits in Nash game Stackelberg game in Stackelberg game
chain product life stages

U, U, 8, 8} U, U/ 8, 8}

51 A . 78 027.5 76 500.7 1.97 4.00 81028.1 80 349.2 1.77 3.59
Introduction

> R H]
i 79 714.3 76 688.9 1.90 1.97 78 324.5 77 382.3 3.92 0.01
Growth
FR R A

. 79 846.0 78 348.1 3.74 1.90 78 415.0 77 590.5 3.88 1.97
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