Bt REJLHASFE+—H
B BT FHI27THEE149H
Journal of Taiwan Land Research

Vol. 10, No.2 pp. 127~149

& B R AR L Rk 2 B
EX I eV L Ll

ST L = 964E01 A 18]
SHSTEEZ I+ 964E04H30H]

W OR

HR T R SR MR Ry 2 BB T BRI E R Kz — » (R AR R - K
IR e ERBORIFE R - MEREE L (DEA) HIRZERRYIR
i+ RIHE AR SR P SR A 3 5 1 0 o B SE R AR AE R AT B - TR BRI — i
W 53 R BB T LA I Bt (LAY » 1A S SRR SEANBORARE - HA
SCLUR AR RO BR T A 2 A HE LB 2 A58 » SEAE M ] DU DS T I B
MEEGRHE » EaT5 A RGBSR IASRF o FEH] F 3R o7 e B SR A o S 1 TR
Tobit JEFFHTEFEH - KLY FHESEZERY A FERCRIE 1996 22200 1 A FTifE
Hy T LA T AT LRSS (R R R R B 1 T RIS, -

PR - RS - BRI » R B TR

* R E A A A AR ET RS IR R S R BURCEB) (NSC91-2415-H004-019) = HESCHHAIA
iRz - EH{FE AR -
#x RN RG22 R B HUY 5 B-mail: shuhen@mail.cjcu.edu.tw ©
ok BV BURKERARIEEL R HU% 5 E-mail: jhawang@nccu.edu.tw ©

127



o LHsE SR

An Investigation of Urban Agglomeration

Economies in Taiwanese Manufacturing*

Shu-Hen Chiang** and Jen-Te Hwang***

Abstract

The most fundamental topic in urban economics is why cites form, and the
most popular explanation is agglomeration economies. In the past, empirical studies
have mostly set an a priori specific production function and used it to estimate urban
productivity. This paper proposes Data Envelopment Analysis (DEA) to avoid this
problem and then computes urban efficiency scores.

Agglomeration economies are generally divided into urbanization economies and
localization economies. The latter was usually estimated using the industrial employment,
but it seems more rational to use an industrial output ratio, which not only reduces the
overly high correlation between explanatory variables, but also introduces the support
for a location quotient (LQ). Regressing efficiency scores on agglomeration economies
by censored Tobit method reveals that many industries mainly depend on localization

economies, but agglomeration effects fell gradually during 1996 and 2001.
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Scores, Localization Economies

* We would like to thank the helpful comments made by referees, and would also like to thank the
financial support offered by the National Science Council. Any omissions or errors are, however,
entirely ours.

** Associate Professor, Department of International Business, Chang-Jung Christian University,
E-mail: shuhen@mail.cjcu.edu.tw
**% Professor, Department of Economics, National Cheng-chi University,

E-mail: jhwang@nccu.edu.tw

128



ZflE ~ SO0 - GEROESEETR RIS 25

— &

R R R S (EARIRIRY AR EE BT T » A LeRgra 2 FT AR SRR ST » 2K Ey
HMERFSTE (external economies ) EREFTIERIY o {HANRIFYASIE EIE AN RS T HY
A REANTIHIA - BIAN - 2 SRR K S MRS i ey — R D 5 A R P

(endogenous growth theory ) ZRy AJJEAEGIMNIHIERER + AR A E2 R Ry
GMNERARIIE TR B ARG (agglomeration economies) * JRAIRE—#F A E A YA E
BB - HGELER T AR A Ui » WSS TN BT -

AR ST AE LR AR T Y B AR S AN [ 7 S 3 R s B T B JER AT 2 fr A Y
H RSB AU RE A I W s P Ry 2 @ AME R DU AT Ty 38 e - SERE ST U
R TR e - PR ftRIRF R E W AR & - S—J7H » \EALEWTEE
HESE - RE B DA ERBE R N TEAGETTANE T + & S R U HE IR
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By~ B AR = ERAY AR A RN B = B/ NP TR AR AR H AN B TR 5
0 R H AR TS m il i (LA - 1 B TR A s LA -
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LA T RS T R BEE S © Soroka (1994) EHEEfEET NS AR BLESEERE
Sy S S AR N 2 GRS e B o 3 R N R S8 e} 7 Lbe S
FHfH ° Lee and Zang (1998) LLKPan and Zhang (2002) 435! AR B B o [ Fy T 52
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HJfi - Dogan (2001) FIH 19855+ H HEEFEER - BBIKEELE R EGHVER
T LR L il (LA 45> » Lall, Shalizi, and Deichmann (2004 ) FYRFZEE$ER - El
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Haynes (1999) HII;ZfEFIDEAZK S EmIs 7 09 4= AR R AR YA

TR IR 2 ARSI T FE A BT B - B - IRt R R SR AR i B e A b B
&t (Tabuchi, 1998 ; Holmes, 1999) ; $RATEIFEE 5B LA HERIFR (Krugman,
1991 5 Lowry, 1997) ; foat BT R ERASTE R AU BET & /77 » WMoomaw

(1998)  Morrison and Siegel (1999) EdMitra (1999) ; HRFIFEEARIEAE AL
PR E Y (Palivos and Wang, 1996) - 32Z=AHELEE (2005) HIBR 1E7HH
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R— AR TR R L M T Al g TR AX S B 64 AR B
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SIC 19964 20014F: 19964F- 20014F
RS RlESE 0.897 0.902 -0.252 -0.217
08 KR 3 0.827 0.834 -0.183 -0.161
10//5#8E 0.434 0.523 -0.121 -0.131
1A AR AR 0.734 0.883 0.149 -0.035
125 -0.015 0.480 -0.247 -0.161
I3ART 83 0.473 0.448 -0.167 -0.167
1AR HLEGE 3 0.563 0.533 -0.161 -0.178
I SHRAE B AR SE 0.763 0.809 -0.145 -0.129
16E[ T B3 0.877 0.815 0.175 0.146
17122 R 5 0.596 0.673 -0.104 -0.122
18{LER RS 0.812 0.865 -0.086 -0.137
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139



o LHIsE HEE

SeET B AR REI S (R—) - MR EGRETE199680E20014F » fi#
TR 2 FHER T A B A SR R ZE A B - SEERER. » WA R S SEAE R AR
HEREE 0.6 » 5 EEE TR - FERZEINDUEE G o (KR il A B R AH R T i
15 IS AR U i R B R DU 4y - RIT 32E B S RTE -
iz F5 158 FEAE SRS PR AT 25 0 T 72 S 7 HH LR 2Rk B T N I Ry figeieadie » HI
Wi & M FHRE AR B IHEE NI » 1996822001453 B 4H-0.09182-0.108 » 5EKHHE
TR HTHIERNE - 2l ASTRLL (10) HAETTEE T

(=) #feg &2 Kk R E

AXFIFHDEA T E#EITMEET - DUESENM INEEEFESL - & ARG M
H o —R5HE) - —RBEAR - M REs g e I AR 2 B2 [ E AU - SRR
Frontier Analyst BREEEITAGET o IRIBLSBIELE AR A B4 FE EHH Ry e I TDEA
3T LIS EIAN AR T A SR AR EERCR o 8 - Bl - ARREAR T A AR
A o EHAS SRR A REEEAR R TSRS BRI AT - KA
FIRR8 FIF (10) SAEEET TobicllER AT » LIS B % 78 SN B SR8 -

(Z) AERATE&EI M

ITERBE 5T AR 24 rh A JEEUE ZERV A SRR I - WA R DU R AESE - RIS
ATZ (EHESIC 080910 11~ 13~ 14~ 22~ 315E8fHAESE) ~ b2TH (HiE
SICI2~ 1516~ 17~ 18 ~ 19~ 20 ~ 21568fHEHE ) ~ HalE T2 (HFESIC 26 ~ 27
28 ~ J0FEMEFESE) ~ DI EEE (BRESIC 23 ~ 24 ~ 25 ~ 29554fHESE) - LUT
ARSI HE RSN IR B SR R SRt T T -

1. RETENBESBAN

BERAAUA FESE E B DR T2 R » fER b » BB HSEEZEAER » 1996
FER AR T LB 7Ly &R 28 Ry 1E - {HE] 720014 - # LA A
g HEIERNH AL B E R RS bR B fE H A T3 -

ER ALY ZE T - 1996443 HIHE IERYH A EAR I B &R L AR - (HE] T
200147 HIRZAG B AR A o BUACERIIAIS A BB R B SRR & - R
SEHIE 1996413 5 ARSI ER) - (B3] 7 200 1 5E88 5 A IE R G LA - R B4
W R R RIAAE DI T (LA e LRI ZE - LLR IR 2 I @ iisE - gy IE

2. ZERPYRE - ASURAG ST EESCR DB RAE L B8 EEUH G2 - Kk
A1 FATREZER TR -

140



Zfle ~ SO0 - GERGESEETR RIS 25

k= RATEWRELEAR

FESEN H A AS M AAR EZIN
19964 00164 (4.079) *** | 40.205 (6.806) ***

LSEESEES 93

20014F 0.0102 (1.583) 53.321 (5.120) #**

SR e SE 19964F 0.0040 (1.315) 127.557 (4.273) **x 93
(SICO08) 20014F -0.0033 (-0.483) 192.582  (1.655) 92
e 19964F 0.0014 (2.313) ** 67.554 (1217) 91
(SIC10) 20014F | -0.0005 (-0.074) -19.541 (-0.233) 89

B IE 19965 0.0001 (0.059) 131.652  (0.870) 79
(SIC11) 20014F 0.0016 (0.279) 133.702  (0.594) 92

FNUE ST 19965 0.0003 (0.008) 215.960 (1.557) 0
(SIC13) 20014F | -0.0023 (-0.446) 529.417 (2.907) #x

57 LA 19965 0.0063 (1.403) 407472 (3.862) ***
(SIC14) 20014F | -0.0041 (-0.661) 332514 (1.766) * .

ES By | 19965 0.0222 (4.356) *** | 80.795 (2.034) **
(s1C22) 20014F | -0.0036 (-0.513) 39.272 (0.547) »
Hi T 19964F 0.0099 (1.799) * | 420.537 (2.973) #**
(SIC31) 20014F | -0.0099 (-0.241) 439.952 (5.814) »

At FEMABR Ry ¢ BERTHE o o0 o ReeplIlREAE1% ~ 5% ~ R10%INZKAE S - tifEHEERE -

ARTALASIE Bt 7 LA - B R SRS ) -

fRE L FE19965FIRF » FRTTLASHE (e — L AR A S FE SRV ER AR - (HE]
T2001FESEEMER 5 & - OGRS BEMA T 2 KA TS A AR R
TR o KL AIFHRAUARA - BAE TSGR LA R H - BB SRS -
2 (LR T RIBEEE D

LB TSN bR EESE - RR =R - RO SR BT
£ » SERRATEDUIRAAER EIRIZE - AR3E ~ fLESEAPRISE ~ DURARIBESE G AE19965
BB RS - {H200 1B MR BUREHBERISH - L - AEESERIE
1996 5-3 A BERASIEAFAE » {H2001 - R BRI AUt 5 (BASHE - etk - (BEREALSEEL
PRI SE G SR BRI A st 5 LA

141



o LHIsE HEE

)= LRI ENRELREAE

=t il HR AL AE iy AR EZN
e 19964F | -0.0085 (-0.478) 185.813 (1.240) 79
(SIC12) 20014 | -0.0023 (-0.446) | 157.469 (0.665) 76
HEUEELAESE | 19965F | 0.0015 (0.285) | 291.039 (4.278) *** 91
(SIC15) 20014 | 0.0108 (1.434) | 226.752 (0.939) 90
EORIEGEIZE | 19965 | -0.0056 (-1.360) | 164.969 (0.905)
(SIC16) 20014E | -0.0022 (-0.489) | 214.152 (1.221) »
(bEEHF 2 19965 | 0.0058 (1.563) 73.749 (4.252) #** 87
(SIC17) 20014F | -0.0096 (1.314) 18.331 (0.133) 84
(pEa®m e 19964F | 0.0063 (1.021) | 360.461 (2.158) ** 87
(SIC18) 20014F | 0.0034 (0.692) | 456.686 (3.504) 82

GEELELEE | 19964E | -0.0013 (-0.158) | -252.527 (-0.584) 63
(SIC19) 20014F | -0.0086 (-1.079) |2039.867 (1.817) * 46
o UNnE 19965 | 0.0030 (0.569) | 591.929 (2.470) ** 79
(SIC20) 20014 | 0.0075 (1.036) | 318.582 (0.807) 75
MRS | 19965F | -0.0013 (-0.343) 74.086 (2.864)
(s1c21) 20014F | -0.0034 (-0.553) | 159.546 (2.203) ** 7

HoRAR— -

I EZRE AL BEE ST 9 - RILETH AR E R IR > HER R %
BREH R LT - BB E IR - K BB R LA E S
19965F 1Y SRS 5200 1 F-HY 31 ©

3. EBRMENIREEE AT

FEMEHUE TSRS BEMEE ST (RIY) - SBAAEIESREL G A
M ARSI A AR B AR o PEAKSEAE 199657 [RIRF A BT i LBl 5 A
7+ (BE20015FRFE R I A BB Y RSEAST - RAPiIRYE - il T H SRR E 1996
20014 » SRR IR SRS AE - (HART LIS IR & - PR
SEDARERR - BRTALASIRA B I - (EI LRSI A R EZE(E - (D2 t2E
FE S (v SRR R AR -

142



Zfle ~ SO0 - GERGESEETR RIS 25

kv 2BBARKGT RERA K

EEZER T EAE o s o S8y EEAEY
SBHEATIE | 19964 |-0.0006 (-0.119) 87.666 ( 1.698) * 91
(SIC23) 20014E | 0.0009 ( 0.151) 154.810 ( 2.646) **x 92
L Em s 19964F | 0.0022 ( 0.642) 99.405 ( 4.084) 93
(SIC24) 20014E  |-0.0028 (-0.585) 54.423 (1 2.002) ** 93
BRI i 2% 19964F | 0.0093 ( 2.983) 70.835 ( 3.167) *** 0
(S1C25) 20014E  |-0.0050 (-0.950) -8.951 (-0.264)

e = 19965F | 0.0095 ( 2.861) *** | 169.651 ( 9.669) *** 93
(SI1C29) 20014F  [-0.0135 (-2.179) ** 240.249 ( 4.361) #** 89

HoEE -

4. BAEFENBERKBR N

LHEE e — I PTRE Y E R A 2 - 2 T 1 04 A HY [ B T R
71 ABFER BIZE T BERAERASTE N S EIRSE K - AR RTTEA R T
LA v B W (7 R B e » LTSt 5 (LAY AR RAR S R 5y - FIR v DA
Bl BR T EEFEHAZEAE2001 5540 - HARAHRE 7 SE R 2 1 1996 B2 200 147 » #F
HAAFE ERH A T E - (HE T LAY R A - ] S R 5
ERHRAESE » RN R DS bRVER T R -

(w) ZEHBRALARTES

LA — Rk &2 oA vh o B EGE SE R R A R+ CE A 1996 B420004E 1Y 4R
& RURB A AL S A SE R W T BER B - JE WTE Fy H R BUR 38 R i B 2
HIZZRIE - HRANTTDIEEEL - # LA A B AR BEGERE ERNCR AR
HWEEFEA » THZEH2001F5KE » ERFEERR T LEIEAS - HE -
LA A AR R 2 B ZE AE FESGR LT WP IEEEE - B8
FHRLE R G E R WA b Eg DB AT i R ENE s - &R 0 B
R AR BLESE iy SRR A LT RIS - 15 ] RE B A SERY ML 5]
(footloose ) #EEHIBAERE -

143



o LHIsE HEE

A BARETFTEHRELREARE

[z il H i LA A EZN
BISEETHESE | 1996 | 0.0034 ( 0.627) 104.532 (2.106) ** 78
(SIC26) 2001 | 0.0018 ( 0.254) 132.706 (2.999) s 85
T 1996 | 0.0077 ( 1.442) 98.536 (2.812)
(S1C27) 2001 | -0.0052 (-0.640) 54.912 (1.482) ¥
EIHERERESE | 1996 | 0.0094 ( 1.981) * | 137.814 (4.971) s
(SI1C28) 2001 | 0.0011 ( 0.155) 227.460 (1.845) * 72
FEaRypEaERERRs | 1996 | 0.0053 ( 0.897) 414306 (3.125) *** 78
(SIC30) 2001 | 0.0035 ( 0.590) 337.329 (2.432) ** 75
R i i

- =A
/\ 0 ﬁ%: aff

A A Bt RS ET T BOE SRR A ARG - DUE Ry R R L T o1
RIERREBORNZHIRE - A UEBARRE - BEASHR A R ARAER
TEESEEE I LEBIAR AU LR - 365 [ (7 e SO A B i A ELAR MR EE A2k
XFRERMELE - HX - R FIFIDEASKZ B FE R - (EfSflat L EME - 28
PR FFH R TS 2RSSR o B AR T HE 25 2 SR R R AR

FER Th I FRBEE SR ERENT el - FO LA - T (ERe Al
TSR PTIRAE TR MRS » AR S H BB S T - 5 LA e i
TR AR - Al ERERIAZ A -

144



Zfle ~ SO0 - GERGESEETR RIS 25

RN PoRARSENERRE HRELERE
SIC 19964 20014F | IMEERAEEESS
08 (2+) | (?22) | HEEATHERRE R
10 (+2) | (2 2) HARETHELS AR
11 (22) | (2°2) [BREEEMIRT
12 (2?22) | (?2°2) BB IRT
13 (?22) | (2 +) |EAEENIRTEREEA T
14 (2 +) | (2?2 +) IARIRITFESELERT
15 (2+) | (?22) | HEEATHE L RE AR
16 (22) | (?22) BB IRT
17 (2 4) | (2 2) |HEECATHELREIRT
18 (2 +) | (2?2 +) R ESELERT
19 (?22) | (2?2 +) |EFEENIRTFEREEA T
20 (2 4) | (2 2) | HEEATHELRE ARG
21 (2 +) | (2?2 +) IeRRFESELERT
22 (++) (2 2) HEFEECKRERTE R M R
23 (2 +) | (2?2 +) IARIRLTFESELERT
24 (2?2 4+) | (2?2 +) AT
25 (++) (2 2) HEFEECKRERTE R M R
26 (2 +) | (2?2 +) AR ESELERT
27 (2 +) | (2?2 2) |HEECATHEREN RS
28 (++) | (2 +) | HEERERTTE Ry B
29 (++) | (= +) BHERERTE R EZE L/ R T
30 (2?2 4+) | (2?2 +) AR EZEILATH
31 (++) | (2 +) HEERERTE A
it (xoy) FEINFE x 2ERT LR - y B eRS - @ AR A
e

145



o LHIsE HEE

e

FiEE - Z000E (2004) @ (FeBIHE B BEHEATRERZ T : DEA JIERIER) » (I
WERFSE) » 26 40 & - H 61-95

{LIRE ~ 21/NE (2000 ) - < EEERTH RS B SE RTS8 < 5T ) » (R — Bt R
b at Eram SR ) - BB ARSI -

BRRE (2002) » <57 i I 2 i B AR A E SR 41T « ERMEAREE ) » (IRUEIF
Jt) 538 & 0 H 23-56 °

E-1E (2000) @ (GALTHE SRR R RIR . H5E) - 51t - AT BUMIFZEE
RHEMZEAE -

BHEE (1991)  (GIEEEEERR CHE) - Gt - GEAEEEATHRE -

BARYT (1993) » i i bt B S AT T (LA o B sty 5 LA oB 707 ) (Ba KRR 2
) o 66 - H 233-248 °

B~ REA (2005) » CRg SRS Rl W A SER R BRI IR ) - (HIEE2gR) - 56
40 % > H 45-67

Bannister, G. and C. Stolp (1995) “Regional Concentration and Efficiency in Mexican

\

Manufacturing,” European Journal of Operations Research, 80: 672-691.

Baumol, W. J. (1967 ), “Macroeconomics of Unbalanced Growth: The Anatomy of
Urban Crisis,” American Economic Review, 57: 415-426.

Carlino, G. A. (1979), “Increasing Returns to Scale in Metropolitan Manufacturing,”
Journal of Regional Science, 19: 363-374.

Carlino, G. A. (1985), “Declining City Productivity and the Growth of Rural Regions:
A Test of Alternative Explanations,” Journal of Urban Economics, 18: 11-27.

Charnes, A., W. W. Cooper, and E. Rhodes (1978), “Measuring Efficiency of Decision
Making Units,” European Journal of Operations Research, 2: 165-179.

Christaller, W. (1966), Central Places in Southern Germany, Englewood Cliffs:
Prentice-Halls.

Christensen, L. R., D. W. Jorgenson, and L. J. Lau (1973), “Transcendental Logarithmic
Production Frontiers,” Reviews of Economics and Statistics, 55: 28-45.

Chung, J. W. (1994 ), Urility and Production Function Theory and Applications,
Massachusetts: Blackwell.

de Lucio, J. J., J. A. Herce, and A. Goicolea (2002 ), “The Effects of Externalities

146



Zfle ~ SO0 - GERGESEETR RIS 25

on Productivity Growth in Spanish Industry,” Regional Science and Urban
Economics, 29: 241-258.

Dinc, M. and K. E. Haynes (1999), “Sources of Regional Inefficiency: An Integrated
Shift-share, Data Envelopment Analysis and Input-output Approach,” Annals of
Regional Science, 48: 469-489.

Dogan, E. (2001 ), “External Scale Economies in Turkish Manufacturing Industries,”
International Review of Applied Economics, 15: 429-446.

Farrell, M. J. (1957 ), “The Measure of Productivity Efficiency,” Journal of Royal
Statistical Society, 6: 64-79.

Henderson, J. V. (1986 ), “Efficient of Resource Usage and City Size,” Journal of Urban
Economics, 19: 47-70.

Henderson, J. V., A. Kuncoro, and M. Turner (1995 ), “Industrial Development of
Cities,” Journal of Political Economy, 103: 1067-1090.

Holmes, T. J. (1999 ), “How Industries Migrate When Agglomeration Economies Are
Important,” Journal of Urban Economics, 45: 240-263.

Hoover, E. M. (1937 ), Location Theory and Shoe and Leather Industries, Cambridge:
Harvard University Press.

Kim, S.J. (1997), Productivity of Cities, Aldershot: Ashgate.

Krugman, P. (1991), Geography and Trade, Cambgidge: MIT Press.

Lee, Y. J. and H. Zang (1998 ), “Urbanisation and Regional Productivity in Korean
Manufacturing,” Urban Studies, 35: 2085-2099.

Lall, S. V., Z. Shalizi, and U. Deichmann (2004 ), “Agglomeration Economies and
Productivity in Indian Industry,” Journal of Development Economics, 73: 643-673.

Lo, F. C. and K. Salih (1978), “Growth Poles and Regional Policy in Open Dualistic
Economies: Western Theory and Asian Reality,” in F. C. Lo and K. Salih, eds.,
Growth Pole Strategy and Regional Development Policy: Asia Experience and
Alternative Approaches, Oxford: Pergamon Press.

Losch, A. (1954 ), The Economics of Location, New Haven: Yale University Press.

Louri, H. (1988), “Urban Growth and Productivity: The Case of Greece,” Urban
Studies, 25: 433-438.

Lowry, P. E. (1997), “External Economies and Trade: An Empirical Analysis,”
Economic Development and Cultural Changes, 46: 411-434.

147



o LHIsE HEE

Mano, Y. and K. Otsuka (2000 ), “Agglomeration Economics and Geographical
Concentration of Industries: A Case Study of Manufacturing Sectors in Postwar
Japan,” Journal of the Japanese and International Economies, 14: 189-203.

Marcus, M. (1965), “Agglomeration Economies: A Suggested Approach,” Land
Economics, 41: 279-284.

Mills, E. S. (1967), “An Aggregated Model of Resource Allocation in a Metropolitan
Area,” American Economic Review, 57: 197-210.

Mitra, A. (1999 ), “Agglomeration Economies as Manifested in Technical Efficiency at
the Firm Level,” Journal of Urban Economics, 45: 490-500.

Morrison, C. J. and D. S. Siegel (1999 ), “Scale Economies and Industry Agglomeration
Externalities: A Dynamic Cost Function Approach,” American Economic Review,
89: 272-290.

Moomaw, R. L. (1998), “Agglomeration Economies: Are They Exaggerated by
Industrial Aggregation?” Regional Science and Urban Economics, 28: 199-211.

Mukkala, K. (2004 ), “Agglomeration Economics in the Finnish Manufacturing Sector,”
Applied Economics, 36: 2419-2427.

Nakamura, R. (1985), “Agglomeration Economics in Urban Manufacturing Industries:
A Case of Japanese Cities,” Journal of Urban Economics, 17: 108-124.

Palivos, T. and P. Wang (1996 ), “Spatial Agglomeration and Endogenous Growth,”
Regional Science and Urban Economics, 26: 645-69.

Pan, Z. and F. Zhang (2002), “Urban Productivity in China,” Urban Studies, 39:
2267-2281.

Ray, S. (1988 ), “Data Envelopment Analysis, Nondiscretionary Inputs and Efficiency:
An Alternative Interpretation,” Socio-Economic Planning Science, 22: 112-128.

Richardson, H. W. (1973), Regional Growth Theory, New York: Halsed Press.

Romer, D. (1996) , Advanced Macroeconomics, New York: McGraw-Hill.

Sasaki, K. (1985), “Regional Difference in Total Factor Productivity and Spatial
Features: Empirical Analysis on the Basis of a Sectoral Translog Production
Function,” Regional Science and Urban Economics, 15: 489-516.

Schaefer, G. P. (1977 ), “The Urban Hierarchy and Urban Area Production Function: A
Synthesis,” Urban Studies, 58: 315-326.

Segal, D. (1976 ), “Are There Returns to Scale in City Size?” Review of Economics and

148



Zfle ~ SO0 - GERGESEETR RIS 25

Statistics, 58: 339-350.

Shefer, D. (1973), “Localization Economies in SMSAs: Production Analysis,” Journal
of Regional Science, 13: 55-64.

Soroka, L. (1994 ), “Manufacturing Productivity and City Size in Canada, 1975 and
1985: Does Population Matter?” Urban Studies, 31: 895-911.

Sveikauskas, L. (1975), “The Productivity of Cities,” Quarterly Journal of Economics,
89:393-413.

Sveikauskas, L., J. Gowdy, and M. Funk (1988 ), “Urban Productivity: City Size or
Industry Size,” Journal of Regional Science, 28: 185-202.

Tabuchi, T. (1998 ), “Urban Agglomeration and Dispersion: A Synthesis of Alonso and
Krugman,” Journal of Urban Economics, 44: 333-351.

Weber, A. (1909), Theory of the Location of Industry, Chicago: University of Chicago
Press.

Yang, C. H. (1984 ), “Urban Agglomeration Economies in Manufacturing Industries
in Taiwan,” Paper presented at the Conference on Urban Growth and Economic

Development in the Pacific Region, Taipei: Academia Sinica, Jan. 9-11.

149






