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Abstract

Under the social, economic and environmental changes of rural community in
Taiwan, since the 1980s, agriculture is no longer the traditional agriculture-oriented but
has been gradually transformed into the rural area of agriculture, industry and commerce.
However, in the current rural development, rural income is low. The usage amount of
pesticide keeps high and the working population in the rural area is steadily declining,
which is in a difficult position in economic, environmental and social aspects. Under such
changes, the government starts to advocate the rural reform and expects that the rural area
can meet agricultural production, rural life and conservation ecology. The government
also believes that the rural area can make sustainable development only through
sustainable use. In view of the fact that the rural development is a long-term evolution, a
successful rural transformation has the complicated causal and time deferred relationship
among various important factors. Therefore, this research aims at studying the complex
phenomenon in the rural area through system dynamics, clarifying the causal relationship
among important factors of sustainable economy, environment and society in the rural
area and finding out the important structure of the rural area in Taiwan. This paper also
puts forward some suggestions for the sustainable development of the rural area. It is
found that the critical loop of sustainable development of the rural area in Taiwan includes:
(1) sustainable economic structure, (2) sustainable economic and social balance structure,

(3) sustainable economic and environmental balance structure.
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(W) 6B RENAERRER

EHBURHSF 108 St Ty A A HOR BERRE 108 F4 6T
BIATF SHEHAEEREYBERAREE T ARNALE LT 48 E H i
HABM@EES A BHRGEE  CAARGE — AR TRENGE S BR
HOBAERERHARER AR T ARARER S HA 8 ABRAREED
NBREEBRAMBEERENABRAEDAGER  ELLBEFHBRE I KM
BRAENBRARABGEGRERERE AR XRFELTHEFTRANANRE £
EWEHAEAEHRIRRSEHU S EARNABE  EHAE XHBEARA
WERR RASEENAEERG BRI —MRELEUNREEFRAMBE 80
BAE BR—FRA X THMORN —HhaBALE RENEMEEREMT

%%%%aﬁ%ﬁﬁﬁﬁmﬁﬁ%ﬁﬁ%oHh&ﬁﬁﬁﬁa$~ﬁ%r%ﬁﬂiJ
BR > AEHRBIRA T EE  BAOEAEN BB EIEy Ty A ¥ 0 48
BRAUE SRR ANBAEE BAEXF AN EE  BRANAEESHER
HABEHRBELZRAEERGEE FATEFAEAM  LEALGHES
O HSBCHEE FRBRBAELFRT BRASHELRRS ENAHEHR
B BEERBAE R AL  MABLZERLERAEEEYBESHEREHREE
B REAMTAAETDEEERNAGRIR M BB AT 4B 6T
RRARAGOEZRSG - PRALEEHE T3F A A | ERHREA = §— T1E1L
WwhEE FERERST  ANTRASEY T T/ BT A HRMBE EE
(FHAn K B @RBEETHEES  HERBNTOHFEE S TEHE
Wi BAFBRRZEREANAGE ) BRI EETRMBMAL « LR " EXH
SAERT > BERIRAAIRAN | A R BERIRIRIFHIE Z IR RE TSGR RAHF - B
FBEA A N LRI AR RBILR B A SRR HEET S FREGRRE

By R E ERG FER H e bt AL R M TR e B AR
REESEE > AL GHARATH AL > ERAB AT (FTHR > 2019) °
ReE X 2 A TRBITHE BRTEERIATE MR FHRE > BREA
DRV MAEGE BT A AR AEGHEERZE TN T HI - RIAFFIEX
HHE > LEEELE 66.5% A0HELEER 11.6%  BAwR A FEH
o RRBEAAE KR AR RIRE
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2R MAAA T > BERMSE | SAUBEE T AL E
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3IEEMT SRR > TR KRB L | 43R0 R R
£

HEAEEEENEBRRREBRZT  FERE - RBRERE MELRE
ER R @Al BUR T RN AEFRBRRE T —ARA R &R
BT ANRBIAE € IR GE(R 3 RATIT 250 A B R BRI LA € & @ ey K
BB - MBURNBIERAER ~ Re& o HPN BRI A G R R T4 5 B8 4
HBEBEYREANBERY > ARER > A0 S8 A g REREE B RS
Rt AL BB RY "M R E FH=AF % KA BB RGEHERH
Koo BT 8 0 AP RS H R AR 09 XRRAR&AF — LA -

B8 REBR

"RERR —F O RRAERHKABETERFR  FHIREMA > EMIEE
fEFF R B R NFRR 4R PR RR > B — AR R ERE R R Rind
R E LR G RETTARIE 0 B RETE R EGIRI > FTAE B G R
Rkt A AGERE—F FR=F% (&K B -#¢€) LEHLL-FHERE
TR = H R U R R K

RE R M AR R AR (Wl 2-3) FREFAMZEREK - T4
(Rachel Carson ) # & 7t 1962 F 55 % 4F (F##49& R ) (Silent Spring) —F F » 1%
iR R ENAEE T TERRR Y €7 REE Loy st R AR AR
X & #(Carson, 2002; Jameson, 2012) > 4ufE @42 ¥ 1% A 49 DDT 4 & # £4% 8% 5
(organochlorine insecticide ) SAFF#] B % F ks > 2R G F MU, R HNIRIRSE
PRAE KA F b B 0915 FH IR 3 R & o9 & #(Sladen, Menzie, & Reichel, 1966) ° 4&
NERFARYNIEEM A A > Bz KERSEARHABL ERD B BMIBES
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FehAR 0 ARABE LN 1972 F2 L4 DDT AN E ¥ L > SEEYED 23R
Bt B Fdo 678 LB o N T 1970 B 46 ABAB 46 UE B LA  0y FIARAR
H 52 E AR B R BT AR B TR M R R e R B AR H AR A X
At 48 #% (United Nations Educat-ional, Scientific and Cultural Organization, UNESCO )
ey " A A B E  (Man And Biosphere, MA B ) > &7 A 4B FIRT K
EABBHM G o BHAESI (ClubofRome) #4689 (AR Keyt&MR) (The Limits
to Growth ) » & 4% 1k A 10 3% o S48 4R R A P4 - BEA B R — R ABRIIR
4 3% (United Nations Conference on the Human Environment ) % % — R3b3K 5% &
R A(AABERREST) 8 (RF —EK) BLLHKE—RATARERMAMD
Bleh 23R PE @ 0 A T A T i — KA R AR R BB AR
CERAHAR—EERENBAR  SEBRKERGFRAFR SR EF LG
25k 32 B BR T 8 IR B AZ L B Au 7 33 F B (Sohn & Buergenthal, 1973) ~ " #§ 3%
BARBEANO BRI R AR P E AR R R ETAR R ECHERAR
(5k#, 2012) ° B ¥ F LR R A45HBA (Lester R. BROWN) # 1981 £ 4%
—ERGE BT 0 RN EERATE S RK - RERF 6 ERA0 B H AR
BRARFTRAAGER - EE LA RRAEELERRLAELE TRROBE  Ambdi
& BF AT ] AR AR B B S B AR RAT BAw i E 0 HUR B B ORIEIRIR B R A e R
RBEL - EREF—RABRRCRTCLALTBERR I BRI E R EBOR
Rl AR R A8 REYIBE » & B ARAE ASARA 46 BRI IR R AT e R By B AR
(Z &R, 2003)
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|
l v v
CRBNER, B BuUBAEE BESEBRL R B « UNEP - WWE
TEEE%?E@E%i%E@E*E g «%ZﬂEZOOOﬂE» =] Z= & %
o R R IRAREIE 'Y (HREREXE)
REEYILIRE
ANBREWRG EHELNELN BaBE—REA
BWR - &RFLE FxERRE, —5
A OIS R AL 8
RAREFEHR

1983 1987 1989 1992 1993 2002 2012
I I

| | | | |
SN i IR S
AIIWCED e ETER WSSDi= _
WCEDE® s T PRI UNCSDEL i s e
(BMEM &% 2% B (Agenda2l) mamieg) .o )\i‘!%ﬁi—-)??!\&ﬁgﬁ E';i%

o) K MAEEK KEGRN maman s LTS
ERRTE AEE BERE

AHRR AR BITRE
B 2-3 REHBRARKER

7k #& %5 & ( Sustainable Development )— 33 iE X #& #2& i & £ 1980 895 & Bl K &
3t £ 1983 F a3 M RIZ AR & B € (World Commission on Environment and
Development, WCED) * X #& fa45 i & B & » &8 v F ey 85 i » WCED #* 1987 F
' (&£ R e kR ) (Our Common Future) > X4 45 3R% > #F &% E
BERA TRMETTHER BRI A GEHRTROEEAET > 21992 F
BIEMABERRETHIT =+ —#&3EE (Agenda2l ) EX R B AKREHEREN SR
2B A AR ALK - BIRAR ZHE R A(RIE B, 2005; & 542, 1998) -

&4 %5 & (Sustainable Development) * & & &5 KR - A& KREHE -
B A B REA R =B PRk 7T SURRE A B AT A R (F KRR, 2003)
HbJBA8 T4 R MR L B — @ 6948 & (Campbell, 1996) - sA & 8 R4 & F
AR A BUTBE M T ¥/t SR EMA RIBIEX DT 28E R ARAR
wE FTHEXBBE - KEEGFITURABRRIAGER  FEAE—amBEH
J o MBI B A 8 R R B A 4738 3 (Environment ) $24: € (Society)#4 & © 12
RFTBHERIFMEE R AL EHFRARE A LT R BARERA X
GRBERD LAY > BT SR 46 A R 3R 3 38 A4 (Taylor, 1994) 7k 48 35 & 89
EaMOS TERAAERR G - BE ~ TR TGREZ, 2005) © B &48RE &
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B R BE ARG BENIER o BB ARG EIEE (0B 2-4) AP AREHEN
HmEENAGRE D T AEHIEE  HF RIRE N FER - R R AR
BREABAERERRE A BRARGERE - @ER G T O MR E
BORAGHRAGBREEF - W HEWE - MEUERAMS] - BIpTEL % -
BRm T O REREIFKE RS RBIE - BERERERE - BT RE
SRBIMEIE L RE R ERBAERE - HIUAWRER - REEMEREE - FH1
ICEWME BN EIE - A EBREMHRIREIE o

bbo SR XK PR KB E RS RABRIE S REBBEHRERLERE T
ARdd " BAEEIEAR RGBT HEERER  AMRTETHE AR
REENHESHEASSE LR BB 2-5 i B KELERE S @
L35 FE T35 8 AR Rk R (F K&, 2003) ~ F B ¥ ¥ A (Zhen & Routray, 2003) ~ 581t
Wy B AR F ARG ESHFRFI (KA T, 2010) - BA R ¥ S HRLER
(Bryden, 2002) ~ ¥M A7 3k % 3% 5% 69 & A b & (Choi & Sirakaya, 2006) ~ #£ & & ¥ 2
Ao B Rk E 3 (AR 247, 2002) © FBR » REBIFIAZLL > h e (M
3r,2007) ~ 164 & #4% A ¥ (Zhen & Routray, 2003) ~ JF s # B 3 & #& Lo 4] (17 B2 34,
2006) ~ A ¥ LA S SRFEAMK LR B KRB REMMEE,2010)  RETAZ
o [ B2 $ 8 4 B MR 89 302 (Choi & Sirakaya, 2006) ~ 4 & ) % B P (Ah 245,
2002)F0 Ak A REIIE B R F BHRH(BUEY,2010) - 5tk > KA GTHZ LS £
SFIRBE O ABCL B~ B P T3 FE PR AF (T B2 3y, 2006) ~ A+ & 52 3 /7 (Zhen & Routray,
2003) ~ R’ABZRSAH KRR EE K G~ ZH T ARG EHZ A W@EMHEE,
2010) ~ FHHF R E(ZRE, 2003) > 2B AR a8k F (B, 2015) ~ AR
FHEBRZIF HABREROEH LA ELS, 2002) HEER AL LB R MK E
X EME (B2, 2010) ©

SREUALE Bh REEHEXIEREHENFABE £ EHRE > T
BERTPRET R K LR AEREHRARTEAM ARV ELM RN
& X (FXA, 2016) ° it 0 KRB TEXINERNSEREABMES » FLEI LK
BMEMHERRS Rt EAMREHRRRBEE KeA BB ERGHERASLS
EMERALAAREREBEE T EZEH -
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c REFHEE Rk
£ (EXE R&EH
JEP266 )

C BB RATE R

2006)

« % B ¥ WA (Zhen
c AL B4 A N
R RE R E G
el (REE

2010)

* BA R ¥ S AL
2011)

o I8 NHIA R TE IR
t#A k%  (Choi
- EEESRE (b
F45 0 2001)

« B R ENMMm (L
F45 0 2001)

W HETE (R
4 3L > 2007)

- JEEHE HEm AL
5] (AT L%y > 2006 )

AWML AEE (hE
% > 2010)

- 353 BA A R R
RIBI R (HhE
% > 2010)

LR REERE
(Zhen & Routray °
2003)

© FET ARG E A
% & (Choi and
Sirakaya * 2006 )

- AW E

(Choi and Sirakaya °
2006 )

c A RRay TR KM
(PRE%% > 2001)

- A& A RERREER
RAEER (Birdy
2010)

cHEFH L RR
wEER (BEy
2010)

B P P REMF
(AT B2 %y > 2006)

« REEBRO) AR
5 (47 B2 37 > 2006 )
#EBFH (Choi
- EHEL R BN
BEs (hER
2010)

c RAAERSMLER
MRE I T E A e
(#EF > 2010)
cPHHFREE (F
K& 2003)

< B AR MR
H£BE (FEHN K
104)

- REBERGEHS
#1 (FRE# > 2001)
s AARAA T X
#H (FREL > 2001)
CHEE R AL
R 48 8%

- B XEFE (R
2010)

BHARIR AR ELE (2001) > 2124 (2010) ~ #k45F (2010)~ K& (2003) ~ 47
fE 3y (2006 ) ~ Zhen & Routray (2003 ) ~ Choi and Sirakaya (2006 ) & John M.Byden
(2011) 5 A5 B AT & 5

B 2- 4 BARE kSRR AR
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F=8  BSRABRBIUAREBRRH

KRASREFA—MTEEOHR T L REREE— @A PRl
SRR LSRR E REHNA SR CRERRVEREN PEE A€ BT
BB BANT SRR EA S S B &% AKMoseley, 2003) » JE b AH 45 B s B A
RS B A ) o

(—) FBE R FHER

RTA IS HEER —MBEARNRALENREALZABRZ 22T ERR
$AEMERGMEGTELSRE MALSITREMBEN R SRERARELR
RIFOBRRHABERTR BASOAZSLRET B(T I AREAB,2011) 5 &%
HEERRNAUDHBREIIR S BT ESAFRB 4% B ELEREAD -

15 &g 19 et Bl R ¥ RBRAARRI R LB A ARG BT 19
R AEEEBRHALERE —ReOBG MBI EE AR EREET
PR T (A ZHR T ETRE WML ERRBRL BELBBARENY
W SRR EBRRABEETHR LR ERBRAEES THEHIIREELRK -

(=) #BRAT T HER

A — R RRBRBEDBERERZ AR EIZETRRECHaR 4
A ELRRBUTHSBEEELZE B4 B Y E ¥ &7 (Lowe, Murdoch, Marsden,
Munton, & Flynn, 1993) > At SAfE 1947 £ 348 & 5% — 18 & ¥ 7% 4% (Agricultural Act)
# R E 7% (Townand Planning Act)> £ 24 T4 AR RN E £ 8EA#HE > i
B AR B N R E Saite R R R AY P AR M55 A0 R E AR Aude R A B B9 4RE - AEAR
REGHTGBERBTREGIE SREEMEFEEE TR ERGFEHAD - L
PR B R Lot AR B @ R RART AR B RO R R BEER
AW RAEARTRREABR L ERELE  TBR AR ARG HIR AR IR
Hh o 1957 SRR Ek o REMGALBRAERER BB RGO LR
RBUREZEREET S ETE R EAEME R URMZ e BB RRR(T
ARELES, 2011) c AR BUT ARG RFLEEE  WIARGEHELNERABR &
XA —F e B(ALIEHE ~ AR - G 4E, 2010) 0 BB DR R S ELNAL R 35 2 R ST
AP MARAKRE RS RRBEEST S NE R RBREFRERERAEE
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A EZRRE BH TR ROEFHUNR 447 F K(Cherry & Rogers, 1996) ©

MRt REHEREY LI ARPBRARAEZERAECNER EARTH
S8 RAARMBRERA R T L ELRE RN ERFR > FTRAE 1970 F
B3 R — AR L K BT ) ARG AT T A AR S
MR A BB AT LA Bl BUR B 46 B A do o 381 8 Ak BT 5 R 5L B 2R 4 AE 2 R
R BUR 0 B4R Y "R A A £ BA A% L (England and Wales Rural
Protection Act) | ° 12 & f£38 1970 47T LA A A B E AT 69 E XA L > 1980 444
RBEABURAAGRAAAMBUR > BRI — B RERHEE R RRA R IFE
RGICBIEAEALBRE R T ENERBRARA B £k ¥ (forestry) 89 & ¥ 5%
F W EN PR EER RN EME R AR R RN R
THMRERE S RHARROYFI G XL RRMAE S8 XTH > TUUATATH
REBCHREHARE S ER(ELS, 2010)c HEABUARARBHALEEZE
FEARG B RIRIF R A BB £ XA ATI T 35 & 5 AR B ¥ 0 B sbha & 8B
BAAEE RS BAT P09 R £ S HRALHERE -

EEmET HKAMARRR RN R AR —HMBUEELEAAX RS
BBR REFREBEALD BN RHAMBRTE  REABUF— BRI AU
"I E#HTF (Top-down) > BURTE T E 2 iR AHN BA RRAFeH R > 12
AR T HERHAGEY AL BRI AERFTR - ARBAMG - EE - B - ABREH
AR SRAHREREEERBEZENAEFER > B T 1980
£ 1990 > REAwENAEBE KA " AT HLE (Bottom-up) > EEMHAERE
SWHTE R EREE R E SR 2R L ARG R A 6B £ AL S > $1IRR
A REFR -

G

B BAT LR R 1990 F R4S 0 LB E B o B A HURIREE FER BN 1958 4
glaeh " HE B E# R (Common Agricultural Policy > C AP ) 454 EA R BUR
EE O REALHEE R MARARMNEE AT BIRLBARIERL
TeAE ~ AR - HRE, 2010) 0 ERRAREHER MCAP®EZRARHR
(agenda2000,1997)% (1) RAREAEZRT  RARESLE > mIFREE (2) F
IR A & ZBEMEH - A GHR (3) BERAETE (5) BERESHERE - 7
BB L L 2000 5 CAPA 2674 BRI L R ERABENBEREE £ ¥
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A SSI BB U AR w BB R (A ~ LM~ A8 RAH) Mls
LBRBMENAI AT RBHRER MG ERS bR RT—F AR

B BAT B R B s m ke 70% > 2R B ¥ A4S 2 A GD P ey 1%(5 AAE,
2011) MERATELR AR R ERAGBEZRBRD - KMzt &% 24
YERAARRARGREREAN 2 E AKHBRATA MIMIAN > LR BERER
MNEH =B EE TEK G 15T 7T1%(FBAAE, 2011) » B 3% B BUF# 2000
# B A8 B BUR F (England Rural Development Programmes * ERDP) » 42 i 11 X
R (dwk 2-5)ERRBERNBEA MR EELIE - BENBREMRFTRIBAER
MR E T EI(RIBL, 2004) A BN eyt E o

% 2-5 2003 4 ERDP (England Rural Development Programmes) ¥ 11

KR
KGR & R
" o WEERAIFIET GHE  RAFBNEE S L) 548
23 ”)Lf\ @ 61_ g]
o B & 5w I YLAT 44 Bh
o HERAMEMIE
o RAMHBTE
b o ARMRENE o REAM LM ABEEN TR
K8 c MR E
o BBhRMBEA AR E 0 L ENENEMB) 450 JéE
o ERIBBEAKREE S (Environmentally Sensitive Areas
Scheme * ESAs Scheme)
o EyRMIE
o FHItMBEREFE
« FR
o g

BT ROR ¢ R B EAE RS 4 https://www.gov.uk/rural-development-programme-

for-england

A 2000 69 BAT BUR G R ERAR LA ES ~ TAE) ~ FHey ~ AKED
B BEZHEBAZ - 72007 £ £ 2013 % > ERDP #2312 A kg (4w k 2-6)
FEBRAREHABRCRBRESHREGER - AIFEREE LA T haBLERE
¥ IE—vk B T A E B E MR 60 AR 3 1 6 (Defra, 2006) © 7 2014 £ ZE 2020

32



# ERDP ¥ £ %7438k ¥ 4% i 89" LEADER( Liaison Entre Actions de Developpement
de L'Economie Rurale ) 3t % | A XET > B ENKEEE Y S a2 Meya
B ERFS TR ENNERLY  EZ2HLAINNELCE - HE - BE K
¥ > R E AR AR FS(Team, 2014) > 1227 2018 5 > 3% B BUR 3= AMERZ B > 12
TRESGEABRBEKBER—ERYG 5 IR 2% 3 B BUR 58 A ALEE
FIREBUR(CAP) L EMEIXA FEA R EHMMMBR(BEXRRALKE 55 2018)¢

% 2-6 2007 ¥ ERDP (England Rural Development Programmes) ¥ 12
R R

KK &\ R

égif”;“‘@ ? gi%i%?g%ﬁﬂﬁﬁ%

« REHHL

o iR E SLAAE 0 BB E S

o EHBRFE > HREAMRMBERE

- HABLAEE T RGESHFENRE
 XBFMALEAE

o BBIIKIEEE)

B c AREBEHEXIFETHEE

« ARMNEFEAREHATRET L RG
o BAHLHEARE

s FFFHMKELERAE

. HEBIEREBBMKEEATAEAMAER

A @

BT ROR © R BB AR ST £ 49 https://www.gov.uk/rural-development-programme-
for-england

EEmT AR RHZIMERTUERGBRARELEEAERLTE » BILRH&
FARHESES ML RAREWFELARRERBIRZABN A GRIRAERLT
BAE AP E 8 = B & £ 48 W75 By B R 51T A O BORICHT N » R 48
PRI Z IE S AT R R A LA R A BRI A R A RR L BB LA E T
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B=F ®BMRI*%

-6 AKHBEIHERATREAH

ARARERAAHEELTRARMADHEEEEXELRRT » WA &8 B
EAREHEBRBER - 248 8ES (System Dynamics, %% SD) X TH T ¥# &2
(Industrial Dynamics ) > & &4 % % # B 5 % 7% (System Theory ) ~ & R & € 32
¥ (Decision Theory) ~ 43 Ak # #% % (Servo-mechanism) ~ & = 4572 % ( Information
Theory ) ~ 4% %] 22 3 (Cybernetics) £ & A& A2 4 (Computer Simulation)F 2 32 3% K s &
JE A (Coyle, 1996)° & B3 £ B it 4 32 T 21 T ¥ £ 72 % 6948 3% #745 (Jay W.Forrester )
AR 1956 i 0 MAMEDEO MO BA LS EEEE  FHAADEHET
PR BE G R AR RMG BT ARSI A AR IEE MR E E
AR W T Z R BORER -

% B 438 (The Club of Rome) #1968 3L » & 10 % BE X% ~ Ik
BAR RS R AaBEARETOAD BR R BIREM AR
T8 EF R R (SERK ~ Toeh BREEF,2013) 0 A AE AR A 25 A 3 ) AR 5% Y
AR o R R 4B AR ah Fr ik 0 2445 81 Jay W.Forrester #9% % Meadows
etal. & 1% > 5 1% Meadows et al. 7> 1972 £ &' R & 894& & ( The Limits to Growth )
BAGEEEEXEE B SEZERGERL S B8HE ~ £5,2016) ° 7 1990 4t
532 T 2[R Peter M.Senge M 2488 EOE T A S ey Kt d o %
(% BBME R —5 B a8k 89 E417 2 F 75 )(The Fifth Discipline: The Art and Practice of
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