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Fig.1. Research Framework Source : Complied by this study
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Table 1. 2010 annual forestry, animal husbandry and fishery census of vegetable industry
households in northern counties.

R % TEEFH  ARBREVCERE EREXERY

Counties Code Number of ~ Number of engaged in Number of
censuses agriculture and animal ~ vegetable industry

husbandry

25 781,518 706,516 128,118

Nationwide

bl 127,799 115,644 35,686

Northern region

Mk E C301-313 45,158 43,576 8,672

Taoyuan City

BT ER C401-413 27,577 25,368 4,037

Hsinchu County

HEM C1701-1707 1,788 1,222 847

Keelung City

T C1801-1803 6,095 5,646 1,319

Hsinchu City

&b C6301-6312 10,165 9,232 4,085

Taipei City

b C6501-6529 37,016 30,600 16,726

New Taipei City

BRI : 2010 £ EFHIE RAMRTCE EER AW FTRET

Source: 2010 Accounting, forestry, animal husbandry and fisheries census data and this study

IR AR RIE 2010 FRMIBHGEEEREUR - R EIEER LM A
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s S EERE H s oAb 25eH - DURER AR EFRER - ald i iR FIR H
FE 27.93% » BRE M RALE S ] BT o (ERSEAN A R R R - £ 86.72% - (&
IR 2 B S =R 92.52% - {ERZATy m] RE T el i SHLAR i s F S5 B al - 1MEEmT
A EERE (£2) -
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Table 2. Statistics of arable land owned by agriculture and cattle farmers in northern

Taiwan until 2010.
HGT HEHHMH JEEE H AR E)
Total Own personal use Non-owned occupied area (hectares)
THI T T L GETEE AR A PN
(AHH) () (%) (LAHH) (%) i e
Area Area Str}lcture Total Area Structure Rent (borrow)  Entrusted
(ha) (ha) ratio (%) (ha) ratio (%) into > occupied management
2[5 549,585.59  447,883.72  81.49 101,701.87 18.51 90,993.41 10,708.46
Nationwide
HEE T 25221891  22,778.53  90.32 2,440.38 9.68 2,008.49 431.89
Taoyuan City
BT RR 14,398.73 12,955.12  89.98 1,443.61 10.02 1,178.12 265.49
Hsinchu County
HEH 611.88 56130  91.74 50.58 8.26 49.94 0.64
Keelung City
U] 1,966.01 1,758.15 89.43 207.86 10.57 193.23 14.63
Hsinchu City
= |l 3,982.37 3,688.78  92.63 293.59 7.37 248.57 45.02
Taipei City
it 12,603.94  11,577.85  91.86 1,026.09 8.14 971.12 54.97
New Taipei City

BRI 2010 £ 35RO B SR IR S0 i A s e R B
Source: 2010 Accounting, forestry, animal husbandry and fishery summary analysis of census results and this study

JeEBHE = SR 5 20 LIS 6 e 12 A 3 Tl E R DL EER B 13.4%02010
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ES B EEAREE 1.5 AtH > SReEEHE I ERE 2.1 /% kEH
BB DHE - TR E R sE (516 - 2013) -

R TR dbESHE G F YRS P - DL 2010 FFEEEEERMETHET - IR
n EREE R 2 B2 Bk - ROHIE TR EAER 3 - fiE 8 FlEE DL N FE15 98.4% » f#fH 9
fEDL EE(EAG 1.6% - Rk - FEFCRMIEM G - ATI0EE — 5 B S R 2T
12 EGEE (£4) > FEREAERI B - ARSI THIPREE
ok — WE - BSRIIREIEG R — 1T - BB — gk MEASRIEER
M—HE 250 IEE— I BRI — R T 3 5E o Mg T
BN -
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Table 3. Vegetable species grown in Northern Taiwan

TEEY 3R RE Bkt (%) EEEYLIEE KE Bkt (%)

Crop numbers Frequency Percentage (%) Crop numbers Frequency Percentage (%)

1 58 0.41 11 41 0.29
2 630 4.41 12 39 0.27
3 1,905 13.33 13 20 0.14
4 3,123 21.85 14 21 0.15
5 3,189 22.32 15 20 0.14
6 2,386 16.70 16 6 0.04
7 1,640 11.48 17 1 0.01
8 1,129 7.90 21 1 0.01
9 37 0.26 22 1 0.01
10 41 0.29 24 1 0.01

2% 4. LAl R A SEME B — R AT 12 RER BRI —ER

Table 4. Rank of 12 vegetable monoculture and the characters of its grower in Northern Taiwan

E¥ICHE 401 407 414 420 421 425 427 429 431 448 450 459
Crop code

i HWE OHE ME R HE THHeR R BE W ERHE BN HthE
Name  Radish Shallot Bamboo Ipomoea Cabbage Brassica Spinach Lettuce Luffa Sweet Pumpkin Other

shoots potato vegetables
leaves

B4 7 9 1 5 2 12 10 6 4 3 11 8
Ranking
FEIEZ PE 5668 4740 14861 6597 12947 3565 4109 6179 8477 9853 3590 5579
Growing
number of
households

AR A L= i B 1 (i B = I =1t S -1 i B Lt B Lt N Lt B Lt
Growing
season

il IREH S50 RS S S TS0 T TR IURM B RM
Categories

EREY & 2F  HN B ME A &S £ = HK =
Growing

season

e 12AH- 2% 1-10A 598 8H- &F 10H- 128 ZF 2Z2E 2F
Production  [g4E e (1A BE  BE (4 H-11 (697
period 3 A 45 fF4H) 48 5H AREE) B
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BRI S - fF g BUR - BRIESETNEZE YN > HER 5 G AIE F ESE/eT
fdigT{E P<0.01 BUfGEEZE - R/ G B A R A 38 FH A B 5565 =1 i P A3 A o 1 e e
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AR RFEEE N BB - BB SRR~ BFEHEEHE P<
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SMEHEEHE P<0.01 FUMEEZE EAER - &Y 1.53 TouFloA s HETFHUREMET
fligt{E P <0.01 pytfEEE EAHR - EHEFEHIN 1| £ ARImEAD 5.69 T -

HR - REBBERIMEE - FrRaes BRI - TR FEEMET
{EEHE P <0.1 BEZ/KUE » HARSEMEHEEHE P <0.01 AYRREEZ KUE » (15 2P &M
B THETERHHEAEETING  SEEMBEEGRAT » HERAEER TS
INE S FULAE A 5 420.37 T70 - MME A ERINE > AN EEREEREINE
A G A 132.41 5T -

RIBAITERG R - FFt AR RO BERE  » AR E R AR BOR - BRI > thREig
A B RSS2 Kt - S LA SR E PREET AR AR P R RAZ 2 7 1 » A JTERAT
R BN R L - BRATEINAEEASN - JRA] A R B il B B A2 i - A
I AT (RFE 2 e B = B AR B S IR -

HE 55T T B RS SO TUHRB N VN HEREDEMEHEETHE P<0.01
HtGEEE /K UE » H 2 IEAERA » EARZESEH RS I 1 A FEEAh B BT B
BT FUAE WG INEE 584.72 o0 - (HITRTAEES I8N 1 A fE M SNy
BREET - AR ERS T 42.85 TIC

Bui o TEIHETEPREESE H S tERA N AN - HEREEM AT EHE P<0.01 Ay
REE/KYE H 2 TEAHRA - DAt VAR IR G 0 1 A8 > I AIE 0 3.91 Toeil% - 1187
TEfE AR | A - FYCARBEND 1.44 79T » N & -
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FLAGRAERIT S - TTE AL B AR U BRERAL T - THEGE RS - AT
e R E T A E R R - MTEEANT R R B g E R I B B AR - T

PABMERE - kT ZrEfafE st - eERE - DRI R e B E 2a08ed7 - Lo
B B 2R AR - HEREF A2 A - (RARTERSS R I R EATR
St - (EAKBR B - AL - DU RRTT R RS 61 5k HEF 79 FiM S
ZHEFERSL  EPIFER RO T - M B RE 2 S (E - NIt - K& R
PR D FLOA

7% 5. ALl RS A S E R 3R B AR A B RS

Table 5. The empirical results of vegetable production income determinant model in

Northern Taiwan

S hE e FEE M 7%j SR HE I TERHTE
Parameter Variable Radish Bamboo Ipomoea Cabbage Luffa Sweet potato
Estimation shoots leaves
401 414 420 421 431 448
SR1 Intercept 64.6393 275.3150***  70.6094 -3.6912 197.1306 139.8769
(85.421) (29.829) (132.474)  (70.478) (142.154) (835.901)
Male 16.0299 50.6639%** -10.5379 16.7651 2.346 14.2078
(20.534) (8.800) (36.383) (21.026) (52.968) (221.495)
Age -0.6295 -1.5263*** 0.0601 0.5131 -0.6325 -14.4701
(0.994) (0.320) (1.550) (0.770) (1.550) (9.532)
Edu -2.4114 -5.6956%** -1.4480 1.3837 -2.9117 -0.8245
(3.297) (1.187) (5.360) (3.028) (6.065) (37.239)
Out -39.4522*%*  -132.4088*** -23.3791] -20.067 -131.1605***  -420.372*
(18.132) (10.776) (30.948) (21.346) (41.234) (241.875)
Labor 21.9064*** 42 8500*** 13.6478 27.0962*** 222971 584.7175%**
(6.801) (2.416) (11.224) (5.166) (15.728) (64.570)
Area 3.1992%** 1.4367*** 3.1335%**%  2.3816%** 3.9123** 3.5992
(0.456) (0.046) (1.023) (0.255) (1.523) (5.103)
IEFIN: { 104 6648 119 759 85 395
Number of
samples
R? 0.4093 0.1993 0.0871 0.1656 0.2749 0.1958
FELH R 03727 0.1986 0.0382 0.1589 0.2191 0.1833
Adjusted R?
F{H 11.2%** 275.46%** 1.78 24.87*** 4.93%%* 0.1833%**
F value
Pr>F <.0001 <.0001 0.1091 <.0001 0.0003 <.0001
Rk 1w ORI HIE 10% 5%+ 1%ZHERHKHE T (i HE R R -

2R R R R - FRINC )RR

BRI - Apreses

7= (Standard error) °
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PR ERE - FEARANER 6 A - 8 F e UK - A 6 TR F (B RfET(haT
(B P<0.01 AyMEEE - RIS/ R ER SR a5 A R% 5 B it FE B O H R A s

FHCHERZ B ATATT -

ECHERERREUR AR ERTTR B ET EETHE P <0.1 RYBEEAARANE - DA
KEESRHFERIEHE R R IR 2R 2REThEHE P <0.1 EEEHHRYN  HAHmm
THI R - HAERE SRI R (1-1) AERARE—E -

AU B R A R B A A 15 S M A EE A RIAERATE: - 2R RS B
BHEMERZRIN B8 ESGERTHEHE P <0.1 FESMHBTESD - HERIG TR -
Hi a4 ER RS EERI - FRARD 57.96 ToT » 2AMHE - L ER
BATE e RS - HI21EAHER - SIS 128.32 T » S R R B A E i
EEZIN » (EVTEREREHEETHE P<0.01 AYRREEZEEAERE » ISR 68.55 T
T - HEREAEEE -

LA g SR RS ~ TT87 » 2B HE » MUUREERH R85 6 g IH
PP I F B B A A ELE ST EHE P < 0.1 ABEE IEAHRE » B afsigin 1 A - £
Woad AT 2-3 50 - Al AL i R e RS rT a1y [AIOE - [
BB/ Nt E A ERBOR - ARIT A E R RER M B BRI R R - 2RI &
FRRE - PR R tE %  IRE A A T H RSN - BT IR AR AL
7% o

FEREEANRRE IR G R (EITEEM TG ETHE P <0.01 AyMaE=&HR -
HART R » HEWAI 99.16 FIT ; WRMEARREZRI - 118 MFEGER S
AHE P <0.1 BYBEAHRA - P87 B IEAHRE - SEIAE N 52.72 T - SeRAI 28
B AR i 276.80 T

FERRAIPUERIERIN - PR U BER H# RS RS - S8 R TR =
ATETHE P <0.01 BYMEEEAHR - g f HESEMET(HAHE P <0.1 BYBEHHE - 2
2R - B s e R AU R R - B RERIME & - SR
153.47 Tt 5 BUEZREEE S RIN - FrE NEiSehh I B - Il R e
IREHHGR [ REM 7 F iz B e %4 - HMEYI AR DR R AR -
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Table 6. The empirical results of factors affecting income in vegetable production
outsourcing model in Northern Taiwan
S E HiH T SR HE I HERHE
Parameter Variable Radish Bamboo Ipomoea Cabbage Luffa Sweet potato
Estimation shoots leaves
401 414 420 421 431 448
SR2 Intercept 28.2621 129.0141***  113.2706 -28.0203 166.0801 120.0784
(78.695) (27.513) (126.076) (65.317) (148.382) (849.334)
Male 14.6517 52.6462%*%*% 297980 20.0769 -38.6943 -17.8405
(19.640) (8.718) (36.200) (21.129) (53.093) (225.956)
Age -0.5193 -1.4159%** -0.4401 0.5373 -1.5728 -18.7373*
(0.975) (0.318) (1.521) (0.766) (1.702) (9.651)
Edu -2.5437 -5.4461%** -5.0277 1.1685 -3.2350 -11.5473
(3.214) (1.175) (5.200) (3.026) (6.671) (37.734)
OP1 -57.9606* -36.5004 128.3225%* -76.4315 159.0976 -293.7902
(30.972) (39.288) (76.340) (48.417) (217.700)  (703.395)
OP2 -26.6212 -68.5505***  -32.6235 -22.3140 -87.6488 -394.614
(22.316) (24.034) (66.481) (34.953) (93.156) (389.510)
OP3 78.5477**%  -77.3345%* -202.6915%*  29.2944 -24.2408 -47.5211
(32.101) (37.294) (90.259) (50.645) (237.795) (623.792)
OP4 40.8847 99.1639***  204.2115 -53.4788 29.1738 -534.5328
(40.464) (20.998) (159.579) (62.745) (140.441) (610.683)
OP3 -11.4849 52.7159%* -276.8043*  97.9490 -4.0608 370.5264
(41.145) (21.593) (165.956) (68.493) (115.805) (564.288)
OP6 78.9607***  134.0533***  153.4689** 115.7965*%*  151.1969 523.6896
(25.327) (18.831) (67.163) (48.717) (98.909) (555.671)
OP7 -40.7109 -64.5840 7.5661 -53.6383 - 422.76
(50.651) (67.419) (96.872) (73.591) (1101.733)
OP8 - -8.8262 - -70.6444 - -517.8483
(104.138) (219.033) (2021.998)
Labor 18.3376***  45.0643***  22.0930* 27.2378***  16.9437 611.9755%**
(6.906) (2.396) (11.273) (5.170) (17.338) (65.802)
Area 3.3008%**  1.4107%** 2.8886%** 2.3713%** 4.5065***  3.8864
(0.439) (0.046) (1.026) (0.254) (1.614) (5.276)
Nt 104 6648 119 759 85 395
Number of
samples
R2 0.505 0.2163 0.2245 0.1804 0.3337 0.1962
PR R2 0.4397 0.2148 0.1367 0.1661 0.2333 0.1688
Adjusted R2
F{E 7.74%%* 140.85%** 2.56%** 12.61%** 3.32%%* 7.15%**
F value
Pr>F <.0001 <.0001 0.0052 <.0001 0.001 <.0001
FEE ¢ L* ok IR AERHE S BIAE 10% 5% ~ 1% 2 st /KU T (GaH{E RS BRE -

2.RPET Rl

BRI - ARoeies

FIRE > FEIN( ) R IR UETR 72 (Standard error)
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Table 7. The empirical results of factors affecting income in crop cultivation arrangement

model
ZHhET e ] L] i HeE i IC BERHHE
Parameter Variable Radish Bamboo Ipomoea Cabbage Luffa Sweet potato
Estimation shoots leaves
401 414 420 421 431 448
SR3 Intercept 62.9533 266.6193***  -59.3094 182.1337 209.1456 164.9101
(86.883) (30.189) (222.636) (129.673) (146.299) (1867.262)
Male 15.4018 49.5424***  _13.9100 23.0305 0.4703 48.9190
(20.775) (8.808) (37.764) (21.031) (53.919) (223.375)
Age -0.8333 -1.4821*%**  0.301 0.4182 -1.0496 -14.2106
(1.040) (0.320) (1.602) (0.766) (1.576) (9.554)
Edu -2.8845 -5.5761*%**  0.0306 1.4406 -3.0072 -0.9529
(3.368) (1.187) (5.673) (3.017) (6.219) (37.596)
Out -39.3685**  -129.3930*** -15.923 -21.8656 -130.1336*** -450.8905*
(18.444) (10.817) (31.715) (21.259) (41.769) (243.393)
Labor 23.0550%**  43.5025***  14.8029 26.1843%** 237283 612.4948%**
(7.008) (2.440) (11.560) (5.147) (15.844) (65.467)
Area 3.1847*** 1.4314%** 3.0924%** 2.3885%** 3.7333%* 4.1928
(0.464) (0.046) (1.040) (0.253) (1.711) (5.150)
KA - - - -247.0983 -73.8490 -1172.9055
(163.250) (98.042) (1809.695)
NKA - - 88.7081 -144.0410 -47.3340 125.0834
(161.012) (107.436) (33.506) (1684.828)
Feruse 19.2805 -8.4767 75.8323 -30.7938 39.8293 -262.1812
(22.885) (7.517) (53.145) (27.569) (41.533) (257.270)
Pest 11.6523 -22.4896 -47.5646 23.0313 215.7618 -368.0986
(47.257) (16.849) (92.346) (41.768) (137.723) (460.963)
Both 24.1813 20.4110%** 77119 -61.4075***  33.1494 -340.5938*
(22.752) (7.718) (32.163) (18.311) (38.652) (193.662)
EFNEE} 104 6648 119 759 85 395
Number of
samples
R2 0.4168 0.2011 0.1095 0.1835 0.3256 0.2103
SHELt% R2 - 0.3609 0.2 0.027 0.1714 0.224 0.1876
Adjusted R2
F{HE 7.46%%* 185.65%** 1.33 15.26%*** 3.2%%* 9.27*%*
F value
Pr>F <.0001 <.0001 0.2251 <.0001 0.0013 <.0001
FEE 1 15 SRS FITE 10% 5% » 1%ZHEFHIGE T (GEHEEERRE -

2. B Ry R AREL - 5L (
BRI « AR

) ks fEuEsR = (Standard error ) o
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Attachment. Important variables in this study

BT

Variable name

BRERE R
Variable Setting Description

SR
TR
Parameter
estimation

expected sign

Agricultural production operations
outsourcing : 4. weeding, spraying

e SR | ERERSEAEAE AT A 12010 SR ERHCER S E MM EIA
L Interpreted Product sales revenue: 2010 annual sales of agricultural and
Variable livestock farming
frra e - AEEE male | BEEAECETREZETERBMER 1 225K 0 +
G R Actually responsible managers of sex
Explanatory variables: Men =1 » Women=0
the characteristics of the age | BIEAERSTEELEISEL=99-mby -
mangers The actual age of the managers actually responsible = 99-mby
edu |BEEEREEEEZIENRRE LI#3T 6/ NEREE |-
9.8#NF 12.55F () 14 KERLLE
The actual level of education managers responsible for the
operation, 1. Illiteracy- 6. Primary and self-study9. Junior High
School ~ 12. high schools (Higher Vocational) ~ 14. College and
above
it - AR R Out | B EEREERERIMEY -
ZRtREHY 0=t 1=
Explanatory variables: Vegetable farming production stage whether the outsourcing of
the level of outsourcing production jobs situation
during prodution 0=No 1=Yes
OPI |AERBBERI : LEH OP1-0P8 By HZAZ |2
Agricultural production operations THH » o EE
outsourcing : 1. Nursery 0=#t 1=F
OP2 |t EREER IS HZRI 2. LS OP1-OPS to have
Agricultural production operations outsourced the project,
outsourcing : 2. plowing and soil you can check
preparation 0=No
OP3 | e BRI S I | :
)
Agricultural production operations
outsourcing : 3. planting (planting,
grafting)
OP4 | RSB TIAAN A s - e +
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BT B E AR 2
Variable name Variable Setting Description TEHART SR
Parameter

estimation

expected sign

OP5 | ‘EERERREZSN 5 M +
Agricultural production operations
outsourcing : 5. Fertilization

OP6 | A= FEFEER R ERZRS1 6. +
Agricultural production operations
outsourcing : 6. Harvest

OP7 | A EMEBERHRRIN 7520 -
Agricultural production operations
outsourcing : 7. Drying

OP8 | A EEMEBR R Z 8. HiAth ?
Agricultural production operations
outsourcing : 8. Other

ferEte : SORE labor | 2010 fEEHESE H R (KIS RUEE TIES T ANEIEIP +
Explanatory variables: By the end of 2010 in the home (the field) the number of

labor configuration agricultural labor work situation

R BRRALIERSS | Area |FEHCGHRES HFESUEE +
EERE Planting (planting) area or quantity

Explanatory variables: ka | 5 PR R O R 1 | A S 2 -
crop cultivation and #eF(mpnka=3.4) /0=E:fth)

production configuration Use GREENHOUSE cultivation

(Dummy variable 1 = GREENHOUSE cultivation
(mpnka = 3.4) / 0 = other)

nka | FEHUEY (REHEEEL 1=FE A (mpnka=7)/0=HAt) ?
Open field cultivation (dummy variable 1 = open field

cultivation (mpnka = 7) / 0 = other)

Seruse | EEFEAIEASS (AL IURH R BEE B 1= L | +
fEVEL O=F A1)

The main crops cultivated only the use of chemical fertilizers
(Dummy variable 1 = Only use chemical fertilizers » 0 = Other)

pest | FREEEEL - FORAIEMSHE T RS- % 0=H |-
i)
Dummy variable, crop cultivation only use pesticides (1 = Use

only pesticides * 0 = other)

both | £ B S G TE A BS ] IR 6 P AL B2 A B R E (R R U =[] | +
PG AL ER AR, e B2 dE 0=HiAth)

The main crops cultivated while using chemical fertilizers and
pesticides (dummy variable 1 = simultaneous use of chemical
fertilizers and pesticides + 0 = Other)
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Influence Factors of Cultivation Models on Farm
Household Income of Different Single-Vegetable
Producers in Northern Taiwan '

Zhi-Lin Fu?, Tsung-Hua Lee %, and Shing-Jong Lay *
Abstract

The goal of this study is to understand the influence of different managerial methods,
land using strategies and cultivation models on household income. Based on the statistic
data of Directorate-General of Budget, this study exploits the vegetable production census
in northern Taiwan (from Keelung to Hsinchu) by using ordinary least squares method
(OLS). The results showed the managerial methods bear no significant influence on income
of vegetable production in northern Taiwan. However, among the vegetable production in
northern Taiwan, six crops such as carrots, bamboo shoots, water spinach, cabbage, sweet
potato leaves and loofah show significant positive correlation between cultivating area and
income. When the cultivating area increases 1 ha., the income increases 2to 3 times. In
terms of cultivation models, in bamboo shoots production, the income was positively
correlated to the usage of chemical fertilizers, pesticides and herbicides, which is the
opposite for organic farming. In addition, the income will increase 20,410 NT dollars if one
more unit of agrichemicals is applied. On the other hand, the usage of agrichemicals is
negatively correlated to income when cultivating sweet potato leaves and cabbages, which
suggests organic farming has different influence on incomes in terms of different crops. It is

suggested that cultivation models should be in accordance with different crops.

Key words: vegetable production, farm household income, cultivation model, urban

vegetable industry, ordinary least square

' Contribution No.462 from Taoyuan DARES, COA.
% Assistant Researcher (Corresponding author, fugu5691@tydais.gov.tw), Assistant Researcher, and Associate

Researcher, respectively, Taoyuan DARES, COA.
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