creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

19A417] 9= EE AHY 9
A AR EF3 I4F

2023d 8¢



19 9=+ HE
-’H]:]]}ﬂ xF
75131,]- ;g]:
)\]-
A <
3} 934

o]
X x
2 .
E 730:1 BT
. ] Al
/}4 3
m)x}ﬂ%h
N =T O %
5€ 21
| &

AL stu }o
=0 &
JL

s

lil

7goﬂ
35t} 2
/7 A7 %

‘ﬂ
Ll
2
54
4% i
SA&
ahht
(21
1)
(2l
‘l__)

o

9 4 5
o)A 3

(2

)




AR BE & BES WAL 190 A4S GAHoR A%

NEEgo] gt}

e

o
—
°
x

Ir
—
@)
X
~
o
Hl
e
m}]_({
kr
2
e
1o
s
)
~
v
o

oA R & FHA=A ol g olfE vhET T yolrt
HHEAE AREEe] oW S AA EEAR FEEHSA v

G HEO A VES FA-EEA-FA sorE EHgion,
B A Aol Frb HE dd =AW HE(London and
North Western Railway)Ate]l EF#H 9 HAF A9Es FHCE
a#olE A® H%E(Great Western Railway)Ate] #HA= A4
HeZE SR R AA VEA avs AR 254 7=l
taete] Aed 95 7HEd FAe AR WA doh shA

53 fgel AdE ooy, B Ve of 304zt FrrHoR

Bl 584 7)ol G £ u, ARG o £53 5 Ao A

=
i A2



‘1‘_9_01 X 9:]' A7 73 = §'_J+ Ak
foig : —
H: :
o W 2021 2’5 o
00 , Zg
: , MIEY A
=
y L

= 2=
: ?X}E

>



A1 FA B e 1
Al 1T A AT FAL B e 1
Al 2 A A g A e 3
A 3 A AT B e 3
A 2 A OJEA HIT oo 4
A1 B UENT B e 4
Al 2 8 TR T A e 6
A 3F AT HE AAY E e 7
3.1 G HE AR B e 7
3.2 G HE FETAEY e 10
A 4 F AZFY AT AR e 10
4.1 ALY BAE T e 10
4.2 FFAG Bl T e 11
4.3 A Bt T e 12
4.4 Aol A HE T ATFY] E3 e 13
4.5 FFBFO B G e 15
A5 AE Y AR e 18
B T B B et e et a e 22
2N 015 o = 1o 26



[3£ 1-1119A17] AITEY B2AE e, 10
[ 2-1]9F EAx =49 EFA W3 ... 20
29 23
[29 119, 5‘34_, E 29 ded 7t d EX 4dol......... 10
[1¥8 2]97 A= O BAE T e, 20
[28 3]119A417] °“5.L.4 Ruggedness$} Slope ...oovvvevvvnnvennneen 20
[Z98 4]11877d wEAE FAE FA i 20

vi



A1 R A

A1 A

194171

Ao 7]

BT

=AE  AHAISHI

3}

i
27|

™

R

J_ﬂo

o] 7ol A},

EES Hgol

a3}

24

Hg M 7=

I, 1

;|

8t

=, ded 2 Znf

AR o] Fo] A

25!

)

Aol

= B2

A= Al el A

2008).

Al Z T} (Oleson,

S A=Al gt

3L &
)
iy

o @

=°]

A

)

ojiy
%O

=

N
22!

19417]

orstet.

=4 (standard gauge) £}

22!

R

oS,

SHA|

ARA

el

=
=

34 (broad gauge)

o
¢+

ol

0
o

TERZ

/\] =}

Gl AlAE S o

T A

g

sjAL 293 IPOE

A
&l

=
T

7FA 21

e oplseh

=
[e)

Tl

el

L
—

> o]

2 -



o, upebA

a<lelgl

ofiy
X
ol

(Stevenson) ©]

= I
T

A E]

FA ek AN

ofi
K

gt

<

& ol A

A7k nEag

3z
ar

gt

Al A

B
= = T

d= 937F AYsE Aelx] HE (gauge act)

L —
-

43 E

B

o

)

-
[¢)

N

S

Fow A7

v
ar

8.5¢1%] (1435mm) =

&A= 2 (Winner—takes—all)

H=

atutel Atew F3

L
R

ER R RS

=
-

27 o

FHAto]l Aoyl (Arthur, 1989).

A2

BAE

ayel R

HES A

FA4= S =2 B

A A

el
=

7

g Fyme

]

EEA7}

F7H A =

)2}

ag

22!



s

| SEA A

=
:—_TO

3

Ayt

=4

A=z 35

==
il

B

THE=

FH =2

13 =

fite)

3t Fgell 3lojA ojm st aglo]

T3k el M F=

Ry
ar

H i)

o] T,

=5

B A}

gAE A

3] Ak}

A e g

T

i

B

il

N
=a

"o

T

:’L

B!

e

., s

bl

A 22 AT T4

ol

YESA a9,

= AR

L —
T

37%lA

91014

FeAE o7 BEshl

3

a3

S)j\

o|

5ol A A}

A 32 AT W

ofell A U] 7FA] Eokw &gt

A

(e2]
&



AFY ¥Hd (Klepper, 2016; Malerba et al.,, 1999; McKenna, 2006),
7% A= (Cusumano & Selby, 1995), ¥4 <% (Danneels, 2011),
Z4F 24~ (Hansen & Libecap, 2004; Silverman & Ingram, 2017),
A I £ AA 7199 AE(Geroski, Mata, & Portugal, 2010)
5ol thFoHt (Argyres et al, 2020). A3 AFE2 AAxZA A

Bde 2w, Y AT AR AYY wAn o8 £4 75,
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St =y Bad, = dE U9 AP Tlsdd ddd As
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Tgeteto] &gk 194171 4= A= A FAel disiA = BR.
Mitchell®] # %3+ International Historical Statistics Europe (1750—
1988) 9 EAE F= d&ath I HE A9 ol E AsiAE
Mark Casson(2009)©] #<%3%F The World’s First Railway System-=
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gttt o yolrb JIFR 7IE5H AL
FindmyPast®} &= ZA o] AFslo] #|&sk= British Newspaper

Archive?] &3 A=E AHE-sH

A 27 o] &4 w7

Al RAEYZ &7

YE T aner AEolup Aujxoa] BHAsHE 71X (value) Y &
& (utility) ©] S35 = AFEA7E Sodel whel Frheke A4 vl
). adutro g YEYT 3= 27 %3} (Self—Reinforcing) ¢ A2

= 7ML glom, Ve gtk AP AFEe SHeRE dedAd
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Faro]  EAs(Arthur 1989; Katz and Shapiro 1992).
David(1985) &= #HAE(QWERTY) 7R =9 AHHE A5 w45t 53
Aol gl wl s 95 7Hk 7l=d =X (Dvorak) o] Ao B

= dged Addas wd A A BEAs 18254,

1831l U™ 2¥1e] HE F7] 4F olFE HEYA adE TF
Adet AFE#} )Rk (installed base) & SR.F7] wjtel FHA L] HA

A Felatelh W A7) so] AlFeA AYET] Sl 71E V&
o] @A AFgA Zuke] YEYA E3S E7jokut il o] E3t
7] YElA AlzE A W TS ohEA ASsks Zo] d@vhkA ElA
Mol = 4= v} AAYE¢A (Westinghouse) Al A7]&¢l nR/E

AN 717] Skl AF7E AYEA ke ARAEY AW neES ¥

2ksl 9 vt (David and Bunn, 1988). H]Z u{F+ Zylos B X1t &

—

deks Zal AR o Akl T2l 4 QS mRvEA
2 JolE 92~¥ A% (Great Western Railway) & otx7& 453
7] 98l o FAR AGE FHoR FAS @)t Fzow A
A RARE, FE=AL] A oA sfujetA " AR o' o] F AL
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A= Q) AHe dAs A ATEE = (Bain,
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Z1Eol AFe ARste] Algt 7199 WS]lo] oy xivtal A
Ax Ale =4S sty R AAE GAs7] ", &<
H-E FAaE R AARE olofxity. webA Bup H A9 oflA
thEo 3ALE ol @3 WY w29~ d" F % (London and North
Western Railway) 8} 9= AEF Adow FIAHAL IdlE
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H7b7h FEste] ¥EE RTEe WME Sk gEA, 59 H:
AAZ AJAEE Gekst RIZE SALE 9] FoRRE o] FojRn. =9
A A= A Adds 98 A3 E A5t FAE AYE §
ARRRIES U= 4S8 TR (Chancellor, 1999, p.131). H
Lolrh, 7] U Aol e A oeA A&
A3 T (Chancellor, 1999, p. 131). 21 34 oA, AAAA~HA AT

&S GHa A Hooh Ao vEoz Qs nagAel Zvletn

Jaro A THEE HEO Zol: 8000 ZEUEY w3, o]=
zgAel mdo 7uiyt |l (Tooke, 1928). vwizb7HA =
Mitchell (1999) &) B4 =0 olstd, 5SS 43517 & Add

A9 ol 9 ol A AUk Z, A% B9 AF BB
A

sl 9% 4w Aol 194718 FAow AA FASATE Aol
b
G AR Aol Adwz Azl We: A& AA 3714

A712 AgErh. 18259 AEE (Stockton) ¥ ZHH (Darlington)
Atole] HE JiEol AlFEel ZEFEAZE AREEAT o] AV HEE
Tt o] TEEPL, AWMA F7] dFol dojwtrh(Chancellor, 1999,
p.124). o2+ 18319 g EF WAIAE Ale]o] HE ViSO =,
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A24d 97 FE 299 F4

P AR AR ZE2 2k AlolACA FdEdd. I HE
¥+ w2 (Horse—drawn wagon) 2] =3l Zwl Ao]x] (4 feet
8.5 inches) ol A -2l = 2lhar AN A H A (Crow, 1995). &wk Alo] X7}
z ekt Ao EE e A= R
=AW A= (Northumberland) 9F B d (Durham) o $1218F st=g]obw2
QAfjolt}. =g ok A (Hadrianus) QA1 914138 5% A9 Un|=
49 E (feet) 8.50%] (inches) $l=dl, #HE-WAAE HES F4
712G ~EEE(Stevenson) < RvAE AT o T owkg]
ol 1= Fl FO AFolA S do BEAE FAANAY. F,
¥ AlolA = vk (Horse—drawn wagon) BF{] Alole] H A&

71Fo 7 AAE .

A 4% Az FAky 3A

A 12 FEAY FAHt g A3

FAE 19417] 20k 9= AE AglelA 2hd g dA =519
AL 7New, F2 FES SF] 3 SF ZACAA LEHAT
7P wmA F@AVE e X2 95 HBE AY9d wAE 2A4
g8 (Wylam) 3oty 18029, A7# A ZFu=Edd

A Y (Coal—brookdale Company)= A& AF Ao QT
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g @A wEet, 18129 9% A= Ae 9A# wEW

A% (Middleton Railway)+ 43 E (feet) 1¢1x] HAS A}

ol dW FAR Z#x stEes A"sta f=AR vEd"

ALd=(Wales) Ao  $xsk &= A% (Talyllyn Railway) ¢}
HA~ElY 27 A% (Ffestiniog Railway) &°] 183 9=, 25d71X

A A BES 98 29 Folth

Al 22 EFAY FA AA

ZFAE 1825d AE]E{(Stevenson)©] AHI AEH-dgE

AF(Stockton and Darlington Company)°ll 2J&lA 35 =<5t}
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1 A7+ 18309 g E-wAAH AEXE (Liverpool—Manchester
Railway) & 7l& A¥olddtt. 53] WHE-—WAIAH HEE o)A

749 B AFHA Gn LEA F7))RARE wHeM AHgET

a¥olE AA HX(Great Junction Railway)E ¢l53dle] EFAS
gy 233591, dd =29 A8H ZHE (London and North Western

Railway) 2= AWl A7 Ho] &Hd, Wyl A AE, wWAAEQ}

JHE 59 A9 AFsarh AFHOE AW wada® ARt
sEd-gEd A%, ANE-AAsE A% 59 4 A% A5
5 U] 4T R A W

A3 A B B 3

N EIRES

=

=AE EUPY 1830 HME-MALE o

ofol
oX,
o

2vE A guE-wAsE AR 5% Fhw

A

HE WMAAE S FPA ASe A A, 1 3R

doz AAYd HIAEBristoD A A= AFLA HA

1

wefa 1838 IHolE AW HE (Great Western Railway) 9

B (Brune) & @M &3 AAstauar BeAasgaAel ddS ddshe

12 f—'! ST ] |



JYolE 2"l dEE 1833d HEAE FEAH EXE (Bristol
and Gloucester Railway), =AY E HX (the Oxford Railway) 2]
09 3IAME AFete] G AgH AY9S FAHCE FAste dd

w2 AR Axe Agstad. Adr Ade FHoR #3@

JeolE fla® FES BAR Ade FHoz AW AW wa
ga8 ArE AAs "t 2ol AAE ARE A9 wa

-

el Ao FFARY 52y a5 AE S V&4 97
o T E(feet) 0.25 <A FAS AuEEgor HEHow
Ao)A e HF:E sl AlolA AAolM FHuistict. Alo)A Aol
ujstAl ¥ F AAL 4T E (feet) 8.5 JAAE ZFAZR AT AolA

HE mWZoldth s Aol AlelA WHEo AAT W3 #HzZko]

<GE 1> 9= AR AR BEA

79 EYdE 9] At 2 7=

k=Rl 1802 Zu2dd A9y
(39 E) E g H] 2] (Trevithick)
E=A 1825 AEEH-UYH HE
(43 E 8.5 ?Ax]) X E]E<=(Stevenson)
F 1838 JYolE d2d HE

(79 E 0.25 <1A)) HZ4 (Brunel)

A 4 2 AolA HHFI A BFESF

AolA Mol AFHA | wd2 Wt FE AgkEo] FHAL

o] 7Fe o137 WEold. &Y HlaEEAde

rlr

Al E & Mg

o|\

13 M 2-tfl g3




Adsty] d&ll I g3 18461 AelA HH (Gauge Act) S
AZstAl =k Ao FAe Aol uist AP S FAAHNL,
A s3] Yol E Sir Frederick Smith (5 ¥ o A& ),
Sir George Airy (%4 Hi&38tal), Peter Barlow (7821 &= 347} ofd

A (E=AE AZD
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A egolt Aol iy BRPA, FAHow
olojo] mmgtkn Mk, AMAA Bx LEel gdolHE WA} o

Aetsitl= d&5 stk (Casson, 2008, p.228).

e Zdeo dFgHA LS A AFY FTFEAES WHASE= AL
EHo® JFAsIE oY, ofddEoE 59 E (feet) 3 X2 #H7Ho]
Yo7 AAH FEEHAY. AN Ao]lA] o= F3E oL}

AR, 24 WHFAM FAReR AR AR A AdS
183 t= Zlolth FAE AR I EAF A dd= AN
Ao Alat A AR fARSE §EH30th Casson(2008) =
wdolA olgdst ole] Yele] T#olE AW HXE (Great Western
Railway) ot A&t gAbge] A& F4A =Ads #4242 + 3Usvx

wsla gtk Aeld WEe Azte] EEss dojuA B F

AlolglAwr o]z B wEAel wel wHolurta ozd
gA50l Aol EEAZF RE AR Bgas Aels Aw
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Advertiser & Aylesbury News, 1891). #Alol7} FHE A=t
olf &= AlWglote] FRILIT A S, AdE £ wwel EFAY
Abgo] F-A3E 7] wiFolty. dAATFOA AAIE 1947 G
Al g el & 71271 (Ruggedness) 9t A= (Slope) & A12+st &
O3 E A= HF A AR Aol w2 7IV]e BAEE

7HA 3L A= Ao] YERAGT (Bogart et al., 2022).

1 3 =11 =1 —
15 -"\.ﬁ-: -kl' ]_.ll "'l.



<I2¥ 3> 19A417] 9=29] 7]

Ruggedness

o - 7sese
I 7523065 - 13050010
| 13050011 20420711
- 20420712 - 32.582956
- 32582957 - 77.213940

Slope

- 0.486849 - 3 246450
- 3246451 - 5 886689
I: 5.886690 - 9.446387
- 9.446388 - 15671244
- 15.671245 - 37.436107

AlolAl W A olFelx FAe 2HFL 1866W7HA I
SR A9s FHeE AHFHORE dowXv, wvlagAdT u§
=7t s4dstr] fsted mEAES Jl# (Rail  conversion) 7F
olFolfiT. Y Ev & AE AYL e AR x=AdE0
TEAZ MAE dxgt 717HE Ve

16 o }r] 2- ] -.],‘
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<E 2> 97 AR w49 39 wg

company Type country starting converted duration
Bristol&Gloucester 7ft1/4(2140) England 1844 1854 52
Eastern Counties
Railway 5ft(1524)  England 1839 1844 42
Great Western
Railway 7ft1/4(2140) England 1869 1892 90
Northern and
Eastern Railway 5ft(1524)  England 1840 1844 42
Teifi Valley
Railway 7ft1/4(2140) England 1864 1872 70
Monkland and
Kirkintilloch 4ft6(1372) England 1825 1848 46
Railway
Dundee and
Newtyle Railway 5ft6(1676) Scotland 1831 1849 47
London and
Blackwall Railway 5ft1/2(1537) England 1840 1849 47
Dundee and
Arbroath Railway 5ft6(1676) Scotland 1838 1848 46
Arbroath and
Forfar Railway 5ft6(1676) Scotland 1839 1847 45
Aberdeen Railway  5ft6(1676) Scotland 1838 1847 45
Middleton Railway  4ft1(1245) England 1812 1881 99

Note. duration: converted year- introduced year

A AR wd F EFAZ BE U 4 A 29 A9 AEE
MER AEE, oF 999¢ Agte] etk o el BEA

st FA AEdS FEIE THolE 2" HE Ed ZFEAR

L AEE (Oxford) Ao BFHE 837 AFA 1877d7HA

N
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A= 18469 AlolA W
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=
=
17 ":l"w--'i _-.:_.-_ T !. - .-:



o
o

A o]Fox FAE oF 309 7+ AEISS A F Q. a9 3
=8, 1877d FAY viA T ALE Hdoq HgFHow s dHy
dojx Mgk &9 (Cornwall) A &e] AMQJE ofo]H A w4 (St Ives

Bay Line) ol A o] FojFlth= A& &Rl 4 it

<19 3> 18774 wiAu FAo] A

T

= The Broad Gauge Society (BGS)

A 57 2 A A

EFE AANA UolA 2719 sl%e] ATHoE AT AW
A% GEd /& 449 474 e Rt AL 449 =

oloj Xt} 1 A A HALES Zlo] o]s|s}t
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Abstract

The Competition and
Standardization Process of the
British Rail Industry's Gauge in

the 19th Century

Junehyoung Kim
Strategy and International Business

The Graduate School

Seoul National University

Historically, competition among companies with different
technology standards has repeated. This study investigates how
various gauges in 19century British rail industry standardized and
why rail gauges proliferated. Furthermore, it analyzes how
proliferated gauges integrate into the standard gauge.

Generally, gauge technology i1s developed sequentially in the
order of narrow gauge—standard gauge—broad gauge. London and
North Western Railway's standard gauge, which covers the
northwest of England, and Great Western Railway's broad gauge,
centered on the southwest, competed for standardization. The broad

gauge, which had a performance advantage over standard gauge

2% 21k



technologies with economies of scale and network effects,
eventually collapsed. However, even after the enactment of the
standardization law, broad gauge technology persisted for about 30
years.

According to the literature, interoperability and cost—
effectiveness technology will likely dominate the market. However,
this study confirmed that incompatible technologies can sustain and
last longer than expected when geographically adjacent.
Incompatible technologies are more likely to exist when they are
not geographically adjacent. Great Western's remaining broad—
gauge technology leaves the possibility that network effects and
economies of scale are not absolute in standard competition and that
latecomers can compete effectively with the incumbents under

certain conditions.

Keywords: Standardization, gauge, Competition, network effect,
strategy, winner—takes—all
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