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Abstract

PLC(Product Life Cycle) theory and ILC(Industry Life Cycle) theory are both
important branches in Industry Organization. The landmark contribution comes from
the empirical studies based on forty six industries by Steven Klepper in 1982 and
the corresponding ILC model in 1996, and then following lots of empirical and
theoretical studies on this field.

Steve Klepper’ s model has general form. While, details of competition
mechanism and the forms of functions and the setting of parameters omitted in the
model. We still can not simulate it and hence analysis the whole industry evolution
process, it is still a“black box”. First, this paper successfully construct a computable
and generous dynamic nonlinear equilibrium model with evolution process and has
continuous form to expand the original model to reveal the whole process for an
industry from born to end, and then complete it by doing a lot of simulations, now
they can be used to analysis the industry evolution process. Second, simulate the
model to reveal the parameters’ effect to industry evolution process. We modified
four important parameters including technology barrier, price elasticity of demand,
firm’ s ability to expand market and firm’ s ability to cut off cost in the original
model to reveal their effect to industry evolution process. The simulation result
explained eleven regularities on the ILC, and further discovered several important
phenomenon, we then gave the corresponding economic explanations to them. The
model and simulation process have open structures, we can adapt it to do further
simulations.

The model and simulation concern about the whole process of ILC. It expands
our understanding about ILC and can offer analysis tool to do further research and

policy makes.
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BHx

T ZEID e sesssessessasssssasssessessasssessasssessans 1
= TBEEE IR crvverrrrerssesssssssssssssssssssssssssssssssssssssssssssssss st st sssssassssasassssssssses 1
T TR B EE GBI covveeeeererensensenssennsensenssesssensssssssssssesssesssesssessssssssesssenisssssses 3
F B SERLRIR coooveerererereressresssessssssssssssssssssssssssssssssssssssssisssssinsssnsisans 5
E =% Steven Klepper tEBI BB EITLR .o.covrvcrvcnreereinsericssicisiasessensees 7
— SDIEFZRLEIE coovvreeessessssssssssssssssssssssssssssssssssssssssssssssssssiasssssisssssssssssssssssssssss 7
T RIEBUBIIE oovereeerrensnensensnenssessssssssssesssssssssssssctssssonssssssssssiossssssasssssssssssssssssssess 8
= BB P T ISR coovreeereerseessssssssssssssssssssssssssssssssssssssssssssssssssssssssess 9
MO JRIERIETEE Z AL cooeeeeeeeeeeeiseenssisesssesssssssssssssssssssssssssssassssassssesss 10
ENE MEEFRMEHEERE, MTEBULER e 11
— BB B TT3E covercereriinssisssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 11
T BIZETEFE IR oereeersircrenesensssssessssessssessssessssassssesssssssssssssssssssssssssssns 13
Z RBIESBURLE .. oovovrererenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 14
MO BT IR SHERLLEIR «oeoeeeeeeeereeeensenssenssesssessssssssssssssssssssssssssssassssassssesss 16
EFRE EESYMWH LT IZEIFM ccnnnrcncncnncineesenens 25
— PN AR EE 22(F) 3 PR AL BRI covvererenrcncescnsnensessensesssens 25
Z HEREERMEHRNE (E)T WL BTRENT ooereeeenerniseinee. 30
= T EEHEE (O )FFFEABEL BRI o....ooooeevcerrnnecerssmsncssssnssssssssesennes 35
LI )20 N B VB | i el 0 oo 39
FEANE BEGRIIIR ccorcrrrerrressrssssssssssssssssssssssssssssssssssssssssssassss 43
B TIBR ovveesrrersrsssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssasssssssens 44
B3R ceveeeerneresrensensensensensensenssnssssssasessessensansassasssssssssssssssesssssssssssasssssssassssssses 46






Contents

Charpter 1 INtroduction........ccoccceereccssssnnreccssssansecsssssssssssssssssssssssssssssssses 1
1.1 BACKGIOUNM .....cuuviiiiniinineicisnncssnicssanncssanesssasessssssssssssssssssssssssssnsssssnsssssnssssssssss 1
1.2 Ideas and iNNOVATION .....coueereersensseensannssnessannssaesssessssesssnssssesssnsssssssassssnsssancssns 3
Charpter 2 Literature reVIEW......ceceescesanreccsssssnsesssssssssssssssssnsssssscnssssssssns 5
Charpter 3 Brief Introduction to Steven Klepper’s model................... 7
3.1 Regularities of empirical studies.....c.cccceevurrerrunecssnnciccirinsniicscissserssssssssssssoses 7
3.2 ASSUIMPLIONS cccereeeserssrensanesssesssnnsssesssnssssssssnssscassssossassssassssosssssssassssassssssssssssases 8
3.3 EQuilibrium condition .........cceieivveicnseicisnicssnnccssniesssnnesssnsssssssssssssssssssssnsssses 9
3.4 DrawbacK...oeeiinnuenneensenssnnnsenssnensiensssiisisisssesssesssssssssssssssssassssssssssssassssssssns 10
Charpter 4 Construct models and simulate ........ccoocveeeeccrccrnnrcccsscnnnnes 11
4.1 Steps and MEthod ........eeieeeiiricnrinisiinnsnninssninssancsssnnesssrssssssssssssssssssssssssssssese 11
4.2 Assumptions and Mechanism .......eiceeecisiiissninssnecsssncssssnessseessssncsssssessssees 13
4.3 Specific functions and PArameters .......c.ccccveeecsseressseressssrcssssssssssssssssssssssess 14
4.4 Process and preliminary simulation results.........ccccceeevcereccercscercscnercsnnees 16
Charpter 5 Parameters’ effect to Industry evolution ..........ccceeeuenenees 25
5.1 Effect of industry barrier to industry evolution............cceeeeccceccscnnccscnnscnn 25
5.2 Effect of price elasticity of demand to industry evolution.............ccceueeeee. 30
5.3 Effect of market adjustment to industry evolution 35
5.4 Effect of firm’s ability to cut down cost to industry evolution.................. 39
Charpter 6 Conclusion and future research......cccceceeeecesccnnrecccscsnnnnees 43
REfCIENCE...cceueeeinreeitinieeniteecsaeecsntecsneesssesssseesssnesssaessssssssanssssassssassssasens 44
APPENAIX cuurreriiiissrrnniecssssssnrecssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 46






L1HRER

b A i B S AR A YR e A i S AR, R WE SRS Pl AHE A
PR AR, A R ACH RRLEL, e EAT . Wil A,
PARFA NS AR B sl 25 2 AL I BEAE 8 T B Mk 4 i 24 b 1 JE 200 5

1.1.1 EBitHRE=

A 5T is T k4l 70 424X, Raymond Vernon 1 2G4 H T 7= dh A i
FUHEA M S . 2G4k T A-U B8, G-K BALF K-G #8Y, PR
LB W 1) O, BN SR T b gk Ak R R R AO0E 2 TR )R AR
HHERAH, LARSEGYEAT I 0 96 2 o b A= i A 3 B AR 3T A R AR [ B
52 Sy RN AR A8 BRI 80 5 A4S A T E A s e, e ) &5 RIS K
SR 3 N T T B 51 5 AT AR BEAIE ST A o 7 M A e B S — k) g3 DY
BB AL, K, A, IR 4.

(=) P A AR R T, T8 9 E X TR, i R
BN, KA RREA N, BERBUFT R AT, PlkbrfEfb k= .

C) b 3 o 7877 b A JRE R B HY,  9 3O0 7 T H n T
, WIS RIBGR RO, TR EEANSFEERGN,  EOR AR A B D TT IR TE B

(=) PRI o 87 bR FE R B, T BB R s C e e o) TR
;T MERRE, | R ANBONGR I, 7 i BOR PR HEAL T B

CPUDY b a3 o AE A e R L 3R BT, VH 2l B0 7 o T oK = i, T
YRR /N, TR I ARAR N, e BT T B R

Michael Gort I Steven Klepper (1982) 1 VX K H =Mk N | 7 45 & 19 4% 4k Xt
PN B BEAT TR Be R gy, 51T O B 9% T Mk AR i R R E AT . A
155 T 46 DA B " 3E N %7 (“Net Entry Rate”), Jf 45 s
A BRI IO REBEAN . FEE T IR N T B B .

FAT, SSRGS b b Ak 1 50 28 02 7 Mk A i o 307 318 i A 0 ) . [

1



77 i A 391 AR BA S

A1 48 B 2 XA )T T RS, A S e . B SR g
R RRASE AT A TR A AR 45 R BT 1R 5 i) i) . Joseph Allois Schumpeter (1942)
E AP T IXA L, A KR IR AE AR A 2R Pk 1R T b A R A B TR
ARBIH, Kenneth Arrow (1962)WIA K & 4+ 1 1F) 117 3% 45 44 5 41 1) T~ B R 4
B, ZEWTIE T3 45 M A U3 AT VR I AR R AR Ok, I ELBELAS T AR 1A 8T
Bt G & B AR QR R F E R T RRRE, AT R AR AR IR S I ). William
J.Abernathy 1 James M.Utterback (1978)iA J 352 A Gl H7 vk 5 T 7= Mk kAL il i 2
BT MBS NTI g JE, W 2 T B R T AR, BT LA
T R E T RGE W T BRI BRI BB R AR AT BA
KePENb G5 ¥ P 42 T 50 . 1 Michael E.Porter (1983)3A 4y 1 2 & 1 7 3K & & %
(K1 “diverse” ), AAFLEMIEN, Gi—mWhFibKk. BEE N RE T
Ko BB AT E B ARGE, BT LB AR QB e b A R R A R
BEIM . HZex e geit, B A0 R FEAE XA SR A 1 K 5 10 T 5 K 50 A0 BTG
B, ARAS g5 RAEAT R ARIE I, H AT AR AT 1 € 1 45 18

Steven Klepper (1996) K+ K 01l ¥r 5 1l S £ Mg VR4, ) 7 MUACRI AT by A8 4k
gEAROR, IR T A LSS Y o At T b ST T R 2 Ay ) EE S
PO — A SRR LY, JRRE AR R A IS AN SEIERF UM 4518 . Steven
Klepper [FIRFF 545 FATHE AL T 7 b A: i o A B (K A BT HE S, {43 TR ATT RE %
TE1Z B AE BN WEAT P2 A I R IR 40 M o 78 AL IR T2 I 7k 28 27 ST
LT KB kB iy I B W

BB 7 Ml 2 o FE AR Al RS, O o AT S S BR Tk [ A
HLR (1 2508 DA K — S8 5 (AT b P M RS (R i 5T . — D 1T, B AR Pk
MMM DG —, Hdufk™®E, JB—Hm, REZSLD T4
TR R, i R, BN R SEFITAORIRE, | @
(¥ 1E N FIAR 17 A S 2 I B AN e T AT A

' 1996 4, Steven Klepper 7& (35 [H £ 58 ) ( {American Economic Review) )% % T (Entry, Exit, Growth
and Innovation Over the Product Life Cycle) — . M F G T P25 2 e, #% 20104E5 H 4 H,
Sz RGI KA 1360 XK.

2



1.1.2 WRESENESR

A 7R S X B S (1 il R R AEL o ol R ASE R RTASE 0L 2 i A 5 A b <5 OB
AR g R AAR PR 5, N T AL S e BF R A R . 1R 48
B 0 35 o A B TR 5 5 W 22 B O3 A AR A IR IR DO o 5 W B BE R A
o LS 28 57 1) 228 MR S RE 0 (R BR AR, A AR SRR, A A A R g R A
PRI, ML TR O 28 5% Hh AR 2= SR B B, AT il = 1 s
FIIOU L Al o 22 U 28 355 0 B R 20 e o Dy S 40 1) V1 0 B oK 20 At 22 D 5
Ry AR AT IE R . A B, BROM AR UL AR A g g A AL S0
Nk, R ARRIEW R E, ORI

PUOM A R b s 250 5% 8 B 22 BF R I RR 1, IF FLGOU AN A4l LUAEAR K (1
1 H B RIAR A0 (0 b b R R AR B, DRI A% G R I 2R 5 T R B
N e AROR B R B AEAE K AR R, A2 J B v 4
RGN A U

ARSI ST H R SUAE T, 78 Steven Klepper £ 84 [f1 B fili B vl ) R
oL, e R BUE A MBS AW E, U RUE, RiE, SR
RS DA R R T 4 oA 086 0 ATt 7 M A i R SUT R B, T RE 4 e R BELIR
HE SR AN A 2800 23 A o M A58 e B 7l BE A8 (R I 9, 7 M B 1 il s B

moeE, Rl

1.2 AR BESE#H

Steven Klepper (KR vhsii i 1) g (0PI Bk QBT AT 0 e — 2 3™ dn (K AF
K HEHUB I s O e AR R R I BB, BRI AR . i
B Jl S4B 75 T 58 BOR QBT AT 55 77 Ml 5 K 2 1) [ A LS e R R
IR 777 b A i J 30T R (RN AN S SR Z 08 o TR R R AT 45 58 1 V)
(V) 08 BB M S Bt &, 0 SEUE 45 18 IR A2 5k 1 PR b A Uk W i 4 2
A, B R . JRATIVERAE, 0 VE T o v SRR 73 #r 7 b 2
s L, A B T RATR MK IH 2 — AR 17 ASCHE
Steven Klepper 7T RI3EA i 17 LA K DU 25 TR -

B BRI T SR R S A AR L MERI Y . AEORUE R

3



77 i A 391 AR BA S

T P A7 B e 2 A DR AP AN AR B 00 1, Bevh TR B R R B sE AL
e T T R BAR B M SR B, fe 28 58 i T 3 8 710 B TR g b
A5 )t ST AU o A S R AT AR (R ) e RN S B, S S AR TR ]
PR AU T I 1 S A, R RE S AR DR B Mk B i I R . K
RPN BT R AL, W on OW A B MR R R REA, B, e
170, BEMSAR L A #E 7n EAE FE v ) R AT iy, (H T S R

2%, PTUAASCH g T BB ) se LR LA T .

B, WO T RIS AL o 34 A AR R v oy g YA AL 1 A 4 5 R ok
POE W R RE AR T I P AR B IR . AU A I RO B2k,
18 B S R S 2B N B R Y, AR s S T 3 2 Al
PE " AT A A

=, BT T ROU 28 B S AT B SN 2 B0 P L AR R
SE R T B LR D AU 2  FATTHEE D B T B R O A
PMVIEASRBER ) RIE AR )R B CAR RE I DA S HO A I
SN o DA T NN R BRI FE AR, BT S O A L Pl e N
P HEN S PR RE N SR EE SR . HHL (PR EE R D TR B AR AR 1
N

S0, AT A LI AR v 5 = AR AN B A B . BT AR 8 1 3 T
Yy 15 SR A DUSE Gf (AT A B AR S L SE B i . RS RAE W] . g B
RKEW I, AR TAEME] , mAMFEAELEN T, IF B sk
BEN GBI ZER AN, 5B AAAT o W AR B, AT R B AR 10 45
RV AR — Ab st AEALE T R RS MW B &R 2 H
IR . AR iz B E , BAIA 2] T 5 b R B A R . e
TR SR BB R PR R R 14T s (HBRATTA O B B R, AT 7548
L& R 5 bR 2 B G DL R BUR .

ARSI A R ZHAN 25— A SR LR 2 0 A SR ERE
55 = HB 5 Steven Klepper F8Y (1) fif 224415 2 DU 73 A5 AL Ay et ol 2 5 40
DRAUEE R AL B IR, T SO L AR R 5
I BB 3 Ry S (R 45 1 R R R B E ST S T



o CHRSRIR

EE NEGZIR

P A i J Y B AR EE YT e AR A S TR R . 1966 4 Raymond Vernon
Xt 3 [ Al s [ 2078 1) Ik B EAT TF Y, R DA BEE T A A R R IR
(R EAl o AT O AR s SRR B R Ak, (R 57 3 J) AR By, A
i 5 ] i Ml B A A TR HEAT P R, 1T e L AR 57 By AR [ SR AT
DRI =, ] I 3 Rk 7= b AR 7= 1 R A% 22 JLA IR 58, WU e T 0%
(A4 5 . AR S B AR A BB R e PR, Pk K
M, PR, PR

1978 4F, William J.Abermathy #1 James M.Utterback LLVT 44TV 5T 0 42,
HAEHH T B ST “dominant design” )RR, &IV AL A ANB
P AR SRS, B TR S AN T ol AR R ) B TR SR B, BT A
S AR EAT H AR BB R A B i DL S R, T 2 9 AN AR
B, JEHAE) BB RN R R G, et e T, el
() B DA P A A BRI, S R IR . SR e AR T
BT AR, A I TS R R, IR
PR SAS AR R, HEHAS R F S S RO e A AT IR S AL 1S
FE AR BB AT B T B 2 O, (HE SRS A G 2 LRI T,
F A AT PR AR el iR 0 T R A IR P S, O ELAE S QT R AR
R RS P R BRI A K, A R R e ez 5, e
MBS RS, )R A ST A R R . SEBR B, RIS
HR R BT R P A ) o R S R I R AT Y, SR N B A&
M, A EEAN, AL,

Michael E.Porter (1983), Steven Klepper Al Kenneth L.Simons (1993)ti\ %
T PR IR R AEAFPRBE N o e RF N R ¥ 9 25 10 5 K 2 R L (“diverse”),
AR IR TS BVTI 7= h BE S 2 T Y S F 17 K . Steven Klepper il
Kenneth L.Simons (1993)i@ i SLiEAF SRR,  BIMEAEF =L = S & i wy, |
5 A0 AR 7 AR PR ) I FEREAT T ORI 2k . David C.Mowery 1 Nathan
Rosenberg (1982) I\ A = 5 B HEAFHEARQIHOR M gE 4 iR g sl 1, 7E
PP IR, T SRR GS R FRIRE m AR E E

5



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

