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The long-term planning of the financial balance and human resources within jhe elementaty-»v
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school education system is a very important issue. Edueatmual,ﬁnaﬂee}s’ a subsystem of the edueatren

]
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_system. Whether sr»neﬂt»earrmamta—m a long-term dynamic eqtuhbnumeaffects the normal operatmn

rodundern®) s

of the entire edueat-r@n system 1£~1eis~m1ba1eneed~ttwﬂl produce a serious crisis. In Taiwan educatlona:l *
funding is shouldered by both the central and local governments. The financial well-being of thefeentrafl

aﬂdleeal govemmen‘gs’ depends on the overall education of the people. Recently, govemmental debt has

\
,1

been cons1ster1tly rising in Ta1wan The increasingly poor state of the financial sector,@ combmed with

l

the»—ralse in educatwn expendltures, has caused elementary sehoel educatmn to suffer a financial crisis.
sort P

This crisis is a result of long-term accumulatlon‘but its structure and effect is widely debated among

- |

government officials and somety In aetuahty, ,’Eaawms elementary seh@el education system is

mvolved w1th1 the supply-and—demand factors of finances. Oryé the supply side, the financial capabilities
of the government are influenced by factors such as the economie s1tuat10n whether ornot the
allocation ratio of edueatmhal funding between the central and local government is fair, and the |
crowding-out effect of edueattenal fundmgltTms results’ in a relatively low average in edud;trdn;l :
funding for each elementary—school student The demands'side is affected by factors such as the
population®s birth rate and the»ehauggmg*df educahona:l pohcres The fact that after Taiwan joined the
WTO, foreign private elementary schools have egmet@-aml established campuses miFalw;m has‘ also
added to the uncertainty and complexity of the education system. The interaction between the
aforementioned factors has formed a dynamic system structure. Therefore ﬂ’_IlS paper uses system

the Taitwane: Ty phenl

dynamics to leek at the financial supply-and—demand structure ogT:aaw&au"s elementary-school

educatlon system and attempts to explain thesystemis behavior and simulate related policies.
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Financial stability and long-term human resource planning are exceedingly important issues for

rvh roa

elementaryschool education systems: ,the lack of appropriate planning and management engenders

severe crises. For example, appropriate financial planning must consider the continued recruitment of
as | I} : 1

teachers,,‘pensmns and salarles The demand for human capital in the form of teachers is affected at a
6 wh AR

"\

macrocosmic level by the birth rate; and government finances are affected by long- term developments
in the economy. Economic development, in turn, is influenced by the calibre and availability of human

resources, which are dependent ona competent educationgl system. Therefore, all of these factors are
- "n 4 et LA, \ 41 )

locked ina mutually—sustammg cycle and if problems develop in a related factor, the othel: faetoﬁs are
also endangered. Therefore, the financial stability and long—term planmng of human resources strongly

affects a eountry“&s educahona;l' system on a holistic level
rﬁ(fo k/rs H [“ & ‘—{’—("“v' Vi /
Edueatmnal ﬁnances are a subsystem of(educatlonﬂ/systemy i 2 ﬁole To maintain a healthy

financial status, the larger educational context must also be functionjfig properly. The enormous ¥/ ‘

'r',“ .j:',v,,",é

financial crisis that(Faiwan’s elementary sehoel education system currently faces testifies to this
ary y
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I
relatlonshlp‘l‘99% of Taf}wan 's-elementary school edueanombudget or1g1nates from government funds.
|spa.fed
¥

Faced with long-term financial deficits exceeding $126.3 billion USD(Lee 2007), the government

falled to appropnately d1str1bute funds, properly melement resources, and provide sufficient funding.

3
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In addmon staff salaries for teachersAoccupy a large proportion of ifundmg These issues have already

led to severe problems. In 2006, Talwan s total educatlonglfbudget was $13.5 Pllhon USD; w1th a
, e e ToTt _”’;J“_) ]/PZrIJ ==y

Y)l

2% lien’s.share-of $8.18 billion USD‘allocated to teacher salaries and pensmns, a totil propomon of 83%.,

Local governments are faced with an even worse situation: in the same year the educationglbudget o‘f’ ,_
Taipei County was $1.05 billion USD, but staff salaries reached $942 n’nlcl/lgnq USD ‘lfim:;hp;'epomon of

over ”%(h/t];uus” Y of Education, 2007). These proportions egregiously exceed the average of other

OECD countries(Orgamzatlon for Economic Cooperation and Development, 2007). Teacher pensions ¢,
hold large proportlons s'neh that the general administrative budget is-eft with less than 10%. {rTaI‘Wilﬂ S L
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Bt rstems appears 1o have. insuddieient budgetury sting2008/04102
elementary seheel educahonbasﬂmsattfﬁmentaestlmate&m its-budgeting. Subsequent levels of

government allocate ba:rely enough to maintain salaries for staff members, at the loss of all other
‘ =\
b'c A T:U it senfen -\

expenditures. Fhis-financial- snuam;n.xs. a.serious.problem. .
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A In recent years, government finances have gradually Wo}:sened and govemment debt is
A
N rf Aende n"l

continually r-ismg Increasmg educational deficits enlyserveio exacerbate the financial situation gf‘ the
elementary school educaﬂonal system Central and local governments are jointly responsible for 5i.s

;
Talwan sleducauongl’fundmg/il in 1975, the central government covered 13.42% of the costs;
2 L Vel {‘.‘__'[ LNF,I\'—’
| % in 1990, that number roses to 26 81% to reach an alltime high lS‘yeaES»lraﬁer& 30.73% in 2003 / The =
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financial burden on the central government t&@wer educational cests has mcreased incrementally over
‘ l;\ “Han & ) *f, | val. a ‘ ['w. TS ‘l,; />‘

the past t?ew years In terms of local govemments over 50% of their budget\was allocated to education 5,4 b
"m ’Vf“ - lg{\ug\ r Tl ‘. / \
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% in-2004(Statistics Bureau, Ministry of Edueatmn(MOE}h, R.0.C. 2008) sHewmghoneduea-twnal

F L.

expendlmres form one oﬁ:the greatest. proportlons in.county and city.governments, as slwwn in Fi gure 1.
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Coupled with the worsemngeﬁ gmz

Lml ) LA |
nt finances, the ratio of government debt to ﬁhg Tatwan s

' \ Sross domesuc product (GDP) has; nsen steadﬂy In 1991, the proportion of debt to Faiwan’s GIADP was
g \(* (B e : yﬁl‘l bQ’ )L --l 5‘%“ Uo.l 4
oy 17. 9%¢) It has risen to 46. 66% in 200;(Statlsucs Bureau, Mnnstry of Finance(MOF), R.0.C.,2008), -~
\}\c e verbose &aw.d«“"\/ ‘ l
truly exacerbating the sev*errty-oﬁb&pmblem
LDOVE ’]“'f‘
Other govemmental spendmg 1s often pnonhzed over-Taiwan’s elementary education budget to
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the point whereathea&e«uaw%vuere meblmwgmdmg dubious edueauomal—budget expenditures.
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Kaohsiung City serves as an example, in 2005, the “municipal stadmm budget,’ P“Blg Egg’ stadium

7’1 4c

land tax, auxﬂlary mlscellaneous stadium renovation fund,” and \“2009 world sports planning
9
committee budget”fﬁmnelled an estimated $25 million U%D away from the educationgl’budget, thus
N \r:r .
\L
excluding aetualredmam ratlen%amd expenditures(Education Bureau, Kaohsiung City
E& lete. verbese. redundas /.'}/J

Government, R:O:C, 2008). Such situations-are-a-manifestation-of m@%@m in.the budgeting

L system. Not-only.did teaching salaries s@ﬂ@w mosLofLheﬁanding,»loealmgeuemmentﬂ(&fe unable to
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get* spemahzed budget”support.from the.central-government to-buttress their programs: This-situation

truly- added msﬁIt*:tmmmmy for the developing elementary -seheﬂl*educatronai“s?stem

}v(,‘a 71\'U 4 \/erbme}
educational funds allocated to individual elementary studentsgare clearl;amsufﬁelent and far

lower than lany other developed or newly mdustnahzed country (NIC). Elementary sghooh ‘education.
\a{ uLe
receiveg one third of the total educationdl budge Statl Stlcs Bureau, MOE R.O. C 2008) as listed in
.l
Table 2. According to estimates from the Mlmstry of Educatlon? Taiwan 'S per capita elementary

student funding in 2004 averaged $2089 USD (Statistics Bu,reau MOE, R 0.C., 2008). This amount

TJ 1.
fails to even reach\a thlrd of America’s per capita expend1ture;k, and compares pooﬂy w1th Hong Kong’s

$3793, South Korea’s $3714, and Smgapore s $2426 Indeed, in terms of per cap1ta educatlonaﬂ

YRSErT quple ha

i 1 oA S o
expendltures Taiwan occupies the taﬂ-end of Asia’s four economic dragons, as hsted in Table 3. After

takmgwtﬁmds for staff overhead, land acquisition fees, and a 3% construction fee, Taiwan’s
| $
educational investment fund essentially provides a 3.95% (aroundz82.52 USD) per capita “active

investment” for students, as listed in Table 4. This value is not even a tenth of South Korea’s $855.52.
}n\:Pﬂ\Z' }f.'frv‘ W 1
Although it is a “high-income country,” Taiwan has/(mathe@l its mdlgent public education system. The
} v A
“80 to 800 dollar” comparison between Taiwan and South Korea highlights the nmuiﬁeaemmueanonal

budget-of Taiwany, whieh ultimately heralds an ever-growing disparity in competitiv§ ability between

Taiwan and the rest of the world.
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Because theAgovernment&aIso advocated pamcular pol1c1es and supplanted obsolete laws, the
\r\b AT AN vig

rodirig 4 [redundant |

-

educationa¥'system encountered yet another’ shoc }n the past decade, the Talwanesegevemlent

advocated educatlonﬂ reform. However, with policy and curriculum changes occurring too rapidly,

’3 Y
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elderly teachers were ‘unable to adapt to the implementation of novel edueatwnal reforms ‘and. many

opted to retire. ’Ihe government s former projections were insufficient to cover the retirement costs of
5 X [ ;/:‘_ ,‘kgn- t‘
ct‘°' 2
this flood of retirees; and many teachers were unable to retire. This situation negatively influenced the
it

\ .
\ ,C QLU“- 7

quality of public education. Between 2002 and 2006, Talwan s elementary ‘sehool education staff

overhead oeeupled 83 - 93% of the entire budget, w1th ,afproportlon channelled to support teacher
4/30
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re‘urement growmg to 34% within four years(Statlstlcs Bureau, MOE, R;0.C., 2008). Addressing this
/'—,f‘/, 1 1' 2
snowball effeet of educauon,al-’ expenditures ,was a prlmary burden for central and local governments,
_f" X . } ; 3 [
which-also created a financial crisis for the educationa}"system.
T
The financial situation of_illarwan-s elementary sehool cducation system is also influenced by non-
l/\\/rl' 0 r_l‘:'rf% A Thg
financial factors including urbanﬂrural d1screpancre5x \a reductlon mmat1onal blrth rateete. A'reduced
: i 7 r NEX v_ f ¥
birth rate subsequently reduced the demand for elementary—school teachers, Annpactlng the demand for

l’ TIDVE ”P” 'P““"”—"<"°"" Is |Spece aFier cormas) p wallisn 1o the, =
(e 'dlu 2 ooy 18}
educat1onal resources and schools(Wang,2004 Xue\2004) The number of bnth populatlon Ll‘r.il;atwan ¥ 1

l

fell from 329,581 in 1995 to 192,021 in 2007 (‘;}tatrsttcs Bureau, MOE R:O. C., 2()08) a total reductlon

of 41%. According to estimates from the pepartment rof Educatton the birth ﬁlate in 2003 was 0.0101.

‘ : 3 rpSnaaows
[ hioht Shghﬂy smaller than the 0.011 average of other developed countrles this value shews a trend of future

l I Y; 7 Lo 2.4

reduetron thus reducmg the demand for elementary seheel teachers and creating a large numbepof
[yedwn Aos ) At least [eommgy
surplus teachers Accumulative-number of: 50,000 clementary school teachers were unemployed as of

ZOO%Stausucs Bureau, MOE, R.0.C;, 2008).

In addltron foreign elementary schools have started branches in Taiwan, {further jeopardizing the
|
ao i

financial suuauon of Talwansse elementary schools. After becoming a formal member of the World

IH 4 l‘;".i/- lll"-l'r‘l-lt.'

Trade OrgamzauorX(WTO) in December of 2001 ATa1wan was called to gradually open its educauonglf

ll EX# : ‘l' & ﬂ.,} ISnmsps
market to ensure equahty in reciprocal beneﬁts among member states As a resu}t asteady ﬂow of
s i l' 21 i ‘IF”‘ 2. |Space besore. tft: p(zzr' mr;lsl

hi ghly~pnoed foreign private schools haye set uplscﬁddlg 1m Ta;twanl(Lm 2001) While these private ¥

e St
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schools have divided the elementarybschoel education market and clearly tmpast education-on a holistic
wmpas 4
level it is drfﬁcult to esumate therr future ramifications. _
¢ . | Az ’ . ] " (3] , i {
T e s | ALy &1 . ML
Thesasrtuaﬂons suggest that the ﬁnancral situation ezf-sl“aiwatrs(elementary sohool educauon
e i A’ |

\ A
4’|,r 3

system is a complex and dynamrc problemy| lmphcatmg.central and local governments, who shoulder
I l Ppl tog
dlfferent proporuons of the educauonal/budgeti,whether the distribution of high-calibre teachers is
e Dy ?j l/()r; | },gmnm \
J
equal/ whether retirement funds are sufﬁc1ent« the reduction of birth rates in the populatlon, and the
aé\““’ | econtri budh h imposs! bilify oF estim

N g9

introduction of foreign private schools it is.almost 1nposs1ble to estnnate the number of matnculatmg
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Furthermeore, diommil - e v ke 2008/04/02
students per classroom. | \Educauon;}fpohcles and laws {ame.al)se unable to adapt in a timely fashion to the
In we endeavored/S .. | eI

changes in this dynannc environment and ﬁamewqu @ms emdgéhgpes{to clanfy the Tamwanese 2%
e g exami ning. T
elementary scheel education system®s : ﬁnaneml crlm\?dlseussmg re"fevant subsystem relationships and

‘,:‘,:.

>r =

effects. Aiming to study complex, dynamic, and n\lutua]ly-hnked factors that are simultaneously causes
y hypheat ) v "
and effects, t}n@eméy useg a comprehensnl:?‘-%ys tem neethod ‘to q1scuss nfrarﬁne\;drli(s f@eﬁmmahys’aem
that elementary seheel education might n\e\ed:z Adlsce;;ermg pos gﬂie'p;tl;\jva}i‘s:;ée ;rfl)elloratp the 51tuat10n,, f‘y
b 5 .
using Ih’é system dynamic model to simulate relevant po}imes,),‘sﬁgagesﬁng practical p‘@liei; L

recommendations for educationgl’policymakers to-reference, gultlmately hop,mg to have a positive

impact on the future development of illawwan*s.jglementary Sehool Bﬂueaﬂoy@

Lable-J—Tarwan’s- All ] al . Eug v & rernrent T I3 frev VHD;g@ ‘|
1 ¥ = 1—9%%@%&4@) i A AT fc‘ﬂ -
. Table 1 Faiwan’s Qubhc educationgl expenditures by ovemmentsﬁmm 1975-200
Laiwan
P Your | Towl | g0l | TupeiCly | Kichsng Gy | pronct | g ool

1975 100.00 13.42 14.02 — 20.33 49.52

1980 100.00 17.05 14.93 6.04 - 17.87 42.38

1985 100.00 20.50 14.50 5.20 20.15 38.61

1990 100.00 26.81 10.61 4.57 22.57 34.57

1995 100.00 26.63 8.56 4.65 21.70 37.53

2000 100.00 28.69 12.01 5.12 8.39 45.35

2005 100.00 30.73 11.67 537 — 51.78

Table 2. Iaiwanf&éilmatian&a&ie@ﬁzﬁdmaﬁi@ undi

LVELIT0 \ L ke J
: ide 0/ 2 L}—n Y A UAJ \mmn\&\ |verp
%y Table2 The rath of total educationdl expendlturg(' at all leve}\g:ﬁs@hm@lzs in Ta1wa1% ronr 2000-2005

(unit:%) W ﬁcnvrwl fs as this do not belona 1o
_.PM—} 2 -]ﬁéw
+ 4 dfpts
Year | Total | Preschool ?lementary {;‘;};’T Highy :I?;l?h onel College | University .| Others Pion j
School School .
Scheel School
2000 | 100 2.90 32.86 1845 | 20.58 10.32 448 | 19.84 0.57
2001 100 2.73 32.06 16.00 9.78 "~ 7.05 1.74 30.10 0.55
2002 100 3.04 31.09 15.50 9.67 5.34 1.19 32.79 0.56
2003 | 100 2.98 31.22 15.25 9.72 5.26 1.25 32.72 0.60
2004 100 3.95 25.04 13.92 11.06 5.70 0.95 38.64 0.73
2005 100 1.10 37.86 20.36 8.48 5.15 0.20 25.91 0.94
2% For The sake of }J)’E,\/r'%v use headl ‘e J! ANIPLaN (Cf' it “the ') in Mpﬁmzs and headers,
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A System Dynal\mcs Model of the Elementary: Sehool Education System Financial Crisis-in- Taiwan
‘ [Syrtax ) S g5 T 2008/04/02
¥ - D i =g T// '
J/ (i - Ti (wanest 1€ Thple 4 C}(/)mpanson of,'.\Elementary "
1 ¥ Table 3 Companson Fable of[PerCapita 23 School Educationgl Funding Proportion pf '
23 (Elementary Sehool Educat1on @undm in Total Fmﬁmg»betweem’llmwmane}pther it Thaae
2004 with that o3 - LN £ OECD Nations -
i Country Educatlon al Funding Per Country Ratio
T, Capita (US$) | 7
T o | United States 7,560 Korea 23.0
'\D,«ﬁ( 2] Japan 5,771 Britain 229
il Zin Hir | ‘Germany 4,237 Holland 22.0
| Hong Kong 3,793 Australia 21.4
Yo a Korea 3,714 France 19.3
A Singapore 2,426 OECD average 174
yevisies - Taiwan 2,089 United States 16.7
ns. Japan 11.0
g 1 [ pit
A Taiwan 3.95 - X

SpY

-wL»r verboSe .“‘ der
Y= AN \eAE"
The effect ﬁnances have on education systems has always attracted ,thé‘ attentlon p%vanoui

, [space
rlaw l/ ‘(, ’ ¥l
countries amund.tbe«weﬂd The issues that scholars l@ek at melude theeﬂemeaef educatlonYY(Ducan et al,.
| _ﬁr,.:{ﬁ lspace beftre open prrenthesis] | fu‘t} The o ttere on the Taiwar
2004) and educatmna»l finance Flsher 2004; Duncombe & Ymger\l 998) Therewme thmee memrpmms
- i 84 : A ‘lt}‘:'."-“z ,L‘ \ 0, J" “r }J” Y['b‘ ”,yr

m»«lt}ter»aatweqegaﬁdmgu CEa«lwan-eaeleme?taryhseh@oLeduwtmn gystems | FH@F—IS@%&YM&Pl@@k a«tﬂthe

,1‘ s A TV (5P r5[7’4'" S(/.Lﬂi Sff'{ “PRee]

"2 Literature Review and-Characteristies-of Faiwan’s-Flements

F

1 1 national education ﬁnenela} pohclﬂeﬁ((Cheng, 2006; \Lm 2005; Chen, 2004 »Sunh 72000 S}}eu{,}lf‘;)t9f3)’“,m Vo
. second, issues thatdealfthh elementary se%@e%} Jteacher human resource&(lhln., et al. ZOO%lFWu 2"006i 2 s f/\;
’ | Chen et ahZOOS Yang? et al, 12005 Chang\@OOS Chang, 1991)§, thﬁfdﬂssaes-eaepiéping(&{? aﬁnanma]

Ak capabilities and educanogﬂ-f;;nélng burdenq of local governmenté(Tseng, 2004; Chen, 2002b\2002c;

X st ‘7,717’1 3

Chen & Chen 2001a; Chen, 2001b; Tseng & Wu, 2000; He et aL ;2000). En-aetualrty, Taiwan’s

4 _\rn:\'U‘ A th

ebmentawseh@el@dmatmn.skﬁnanmal problems are affected by factors such as the supply and

demand of teachers, the number of retirees, and the government’s financial capability. The

9

dhes pya ST
aforementioned factors are 1nterconnected and have a cause and effect relat1onsh1p, yet{pger literature

‘t’;“_ @ /{ Y Y l'l" ;t ek I :'f.
fails-to.analyze the situation thmugh systems. Therefore, this papef uses a hOhSth perspectlve to leeleat
}'{ T] { AL E.0M ‘\ 23 ‘

\v Lol

the ﬁnanclal dynannc equ111br1um problem faced by;Taiwan«“e elernentary seheei educatlon system.

e & gup-ses

?h&sreeeﬁ@n-ﬂmﬁ mtroduce the characteristics of Tatwan’s elementary schoel education and the

\

allocat1on ratio of educatlonal fundmg

4

| ? NI
Pp ¢ Break: Do not ,s ace 2 head

(1" ”fle bottont b5 @ page. |
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24 Characteristics of the Elementary Scheol Education in-Faiwan
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A-System Dynamies-Model of the Elementary Sehoolr Edueation System Fmam:ml Crisis-inTaiwan
AN L The y 2008/04/02
Countries in East Asia areunﬂuenced by Confucian philosophical thought and—heawl:y ‘emphasrze
o (a0 \prn peL )\ Mo
education. Thls{can be seemn Talwan Japan, §outh Korea, mamland China, and Hong Kong,_ hinese
,)p) £ L y o
{ - societies especially stress national educat1on{(Han 2003). /Besrées mainland China, other countries lack

-

‘-;:‘m?'l) 125
natural resources such as steel“and iron, petroleum, natural gas, and coal. The development of human

’ 4 y enaplinag
T s Tesources, was an important factor in-alewing these countries to rapidly develop their economies. Both

the government ‘and the people\vwwed e’ducatlon and manpower development as the main force behind
\ }"7(7' a a1 '.r]ull

the na,tlﬂmﬂs long-tenn&developmentiChang, 1991). The development of "[lalwal’e elementary school

~

educat1on\was mﬂuenced by factors such as mstory? culture, traditional thought location, law, and
)‘ { \

{ | {
Yisa =1 023 51',‘ erg ¢

educational policies Its characteristics mclude§ the. Jollowi? g SIX LRS- ¢ pes

i ! ’1, i ,‘J ‘
lrgr} Lers W'l’ s i LA & BDS le]
(X Law-regulated Compulsory Education )jf p headers & srdr WwRAYS 45 CONCIsE RS POS )

]

According to provision 160 of Taiwan’s constitution, all children aged six to twelve are rfquued

pAee
ll ] A”n’

to receive basic tuition-free education. There-are nine years of national compulsory educatlorgﬁth&ﬁwst
!; {, o VT |
Sute six aee-elementary sohool—edueat«ron while the latter three are rmddle school education. Bdueation-is
\ 2| This edwsat [orma. — no¥ sic. }
l

X '7 o'y \ mainly public in nature,wwhaeh allows everyone to have equal edueauonal opportumtles@ this directly

: /j’“"

! e protects an’lndwldual‘q rights and indirectly facilitates the opening and improvement of society.

-

W ngh Prevalence Rate
Under the premise of national law and a traditional cultural emphasis on education, the prevalence

redwndant) !
rate &amauonal eduwea@ron is high in Taiwan. Even parents from low-income households attempt to let
L0 wp Mo |
their children obtam na’mmal education. According to the-Ministry.of Edueauon s statistics, when the

7% government actively promoted &’ six—'year national education in 1951, the enrollment rate of children

aged six to twelve was 81.49%. When natronal educatlon was extended to nine years in 1968, the

e, ‘\ mob? 1}‘)
enrollment rate of-sehool-aged- ohrldremhadsﬂeeh t0 97. 67% and the government invested large

&\. L L/C E ) b
amounts of manpower and caprtal mmrder to 1rnprove t»he quahty and quantlty of educatlon In 2005
%
b V » rr/‘ Wng @it ,‘ Lok
the net enrollment rate of Tarwanese(recewmg an elementary eohool educatron was 97. 98%, hrgher that
b g e = ’ygl” \;" F\\S[ML 3

I\the world-wide average of 83.7% and the average among developed counmes,%%(Dlrectmate-

I |
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A-System Dynamics Model of the Elementary-Scheel Education System Financial-Crisis-in Taiwan
__[hr ckets ] 2008/04/02
General of Budget, Accounting and Statistic#DGBAS) Executive Yuan, R.0.C,, 2004). The
I Sf %C
enrollment rate of»sehool—aged«ehﬂdrenwrose 10 99.02% in 2006£St3’{18t108 Bureau MOE, R.0O.C., 2008),
Jariy

hfv" AT 200

+he

“ence again showmg the emphasm the Taiwanese government and people have placed on education in

Cerbosed |

order to develop high-caliber human capital. Thls»has set a solid foundatlon for the development of

j

"mean economy and created the well-known and admired Taiwan Miracle.

9‘)\ 'ﬁ%renoovbetween Urban.and Rural Loeations /04— Turn | D

i !

A

Y '\’Li, Py :L,\
AJob opportumtres in Talwan are concentrated in urban areas, Most rural families move to urban
i

areas m search of ﬁrtare-prospeetsﬁan@ -opportunities. Ph;ere;i%s:a serious population outﬂowin remote

a4

areas forcn:vg the scale of schools in urban areas to grow btgges»&nd—htgger and small schools in remote
‘;;,_J 3 [Iw“c rteitution|e—

areas to be consohdatedl’tahrs create/s an imbalance in educatlonal developmen}f According to research, Zx

r‘ 1 ) ‘|$'
di A betwe e ]

educatron in urban and rural areas m»’Parwan ﬁase dlspanty reg«ardmg funding, teachers resources anﬁ
i Po T aphe.d
g

facilities, matriculation rath, and student ‘academic achievement. Investmg educatlona}’ﬁmds in remote

>

A[rfvtﬂ o ‘ “}“1, ." ) ‘11 ot oL,
elementary schools 1s not economlcally benef clal“l there -are-often-too few students in these schools,:

which makes it hard for teachers to teach and students to have peer interaction and receive cultural
| 0 ? V' P, !
stimulation. Accordmg the Ministry.of’ Education’s statistics, the scale of Taiwan’s. nat10na1 middle and
T' ALY § 7
i . l:pr&|,y ¥it Sortl EHIL

_\ elementary schools are very different in different areas. Urban- areas face: theeprobrlem oﬁ “Large Scale,
g

Large-Schools”.(Large schools-with-large class sizes) whilerural-areas-are troubled by “Mini-

Elementary Sehools” (Small sehools thhsmall class»smes) Jm; Bure*a:l_h/tg)};) _.I‘{ O Co. 2008)) g f %/;‘ :c
inse

The d4£ferenee between sehoel operatmg scales is-a f{e(sultta contmued lack of investment by the feind ““} !

government and mappropnate resource allocatlon (Sun,tl 998)

(€58 Teachmg Ma’]tenaisl; ;ne Guide: Mul«twtple&extp o verbose \

YTV

Iihe ol crnentary schools in-Taiwan have very d1verserteach1ng *matenals but Ihe' contmulty 9{’ the
curriculum needs to be improved. Since the lifting of martial law in July 1987, diverse thtsv have

gradually emerged After the removal of strict restnctrons on the press in 1988, the }educatlon
m Vs i l e b

democratic movement began to grow and numerous kinds of non-governmental educat1on,4l reform
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A.Systemr Dynamics Model of the Elementary-School Education System Finaneial Crisis-in-Taiwan- ‘
2008/04/02
groups began to form. Stawrtamg'&om 1996, the preparation of textbooks was changed from the

traditional model of having only one Verswn oftextbooks to a new validation model with one unlﬁed

,,;uu [dg o

guide but multlgle textbook versions, \allowmg Taiwan to officially enter the “One-Gulde Mulnple—
(Spas

Text™ era(ChenIZOOo Department of Elementary and Junior High School Education, MOE, R.0.C.,

T
2008). In @Pdﬁf to pursue diverse values, the govemment opened up the textbook industry to non-

lt((‘/

governmental orgamzatlons \allowmg non~gbvemmentally~de textbooks to become official sehoel
v te%tbooks as:longa:s tlmey were validated by the Ministry.of Educaﬁon After mny years of

nnplementatlon numerous problems have arisen. For example, cum<:u1um reform onl-y focused on the

b -+ l el 17
revision of the capablhty index gmd neglected the preparatlon of teachmg materials andtthe importance

and continuity ,of curriculum implementation.

(5) Overemphasis of Intellecmal Development NiD£
. Hh, ben cfc of \i ) = ,J — Y l
In 2000, \b'aseduen the “Educatlonal Reform Program of Action,” the Ministry-of Education p~ ciple
7 ‘r@/;/l )11 Q@
reformed national education eusricy! um and teaehmg by lmplementmg the nme-year 1ntegrated | dihon e

1w "T? OI’H TIL e ”‘Jlﬁ /) -}" A enTibs ',' S0 [‘ ,.«,/‘ ".,T_I Dl i T |
1% curriculum and seven learmng\ﬁelds ,Msommp&ﬂated Ih@t’“ﬁl@‘t@t’ﬁl ame@t@t of»leamzmg periods- eaoh (notite hyphe,: ]
”JH ' 4l ”1 J,‘; ' vr"». ral e rrpst! ) l' gl Y10 W ). -z )_/ :'1 .

weel@m-naﬁmaLelemenmﬁyusohools must be dwlded into “field: lemgpmd d “flexible vearnmivn'g'v .
|,_ ax '> { ':‘« |
peﬁedej (Department of Elementary and J unior High School Education, MOE, R.0.C, 2008), as hsted

[ 14 r n\[(m‘” ‘\‘

in Table 5. The language learning field- wées-up«around 20% to 30% of the field-learning periods while

physical education, social studies, art and humanities, natural and ljfe science and technology,
mathematics, and mtegrated act1v1tles learnming-fields each 'eakeup around 10% to 15%. Table 5 shows thet
) l ) ‘ I {tl’,.“_‘J s r‘(‘ “f‘ fr ."..l);:. 9‘ .f-, —— " "f»;r
“yoxgn | the propomolﬂeammgeﬁeid»penods take upr of} total-learning periods-in-the- lower ‘middle, and hlgh
”!e the: lower gredes, 80.¢% to 84.°% in e m ies, and &1.ET:t0 07 in The uppes
’“ WM@WMW&MM%%—%MWM&@%&W 9:3%;-and 1-—8'%460@(«)%
g rdat dppeaxs o Overer phas
respectwel—y Overall, the Iearmng cumculun%wenempham&es mt’ellectual development and neglec;sf # 2

1 0S89

character and ethical development. ) @ NOT separ kL—ﬁ_ 2 f;ﬁ on. Frort 1
P’l 0e BP € u'. ‘fﬁb}f orsgurc Via Pu.ﬁf, br= L?,}(>;
Table 5 2007 Taiwan Elementary School Edueaﬁen Woek%y Learning Period Distribution Table

=5 Ht dly lgarmi F | distrivwhionsin Taiujane: ,3_- menTiry Sih 013, 2.L
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{ 3¢ T oanncT Sind the defuils of this artation in yowr References,

iy A&ystmllynanuwModel oilthe-Elementary—SehookEdueatmu'Sy'stem"Fmaneml—@mwm-mean"

\USE seritense fslv e ‘xtph Iz -'i'f M in Abhsnm headers J 2008/04/02
R Total ameunt I*lif:,ll\l{f_’L Percentage of Motal ., .. Fle)ilble— i;ﬁ;%:jﬁ?ﬂ
Grade |of learning \Leamning |Leaming | Penods "Eaken by Learning =

sy : periods Periods F1eld Qeardmg Periods Periods Takem by Eﬁlem bl

Lewve [Tower-casd) [& T " lower-cose) |Deamning Reriods
Low 1.2 22-24 20 83.3%-90.9% ~ 24 9%-16.7%

, Middle 34 28-31 25 80.6%-89.3% 3-6 10.7%-19.4%
Uppes High 5,6 30-33 27 81.8%-90% 3-6 10%-18.2%

o s s bz e S weee tn e 2xplenatic ;J
@Po@ulaﬂWvaoﬁﬁera’l Education Ja»w e Word popular iy’ Jor ws e explenaiion

{

{ .
e i 1 el

f ‘ redvndant]

Because of the diverse deye«lopmem of elementaryhschool educat1onL the parents @ﬂelemeMary _

students often arrange for their children to attend after-school cram schools and ¢ extracurricular classei( !
L b had sehs

4
20|  suppemends to ghatisTes Jrom

+h Tredun Awit wypiw
\ 2005 statistics, Fatwan's elemen’caryl scheol cram-School business mot-only earns $1 8 bllhon USD
M

lvf

JL ‘}}, {(i }

YiZ A ¥e
\Nehet, L ox

i ",.l‘,' Lren T 4NUS 5 gL ‘I
ren’s English cram schools(rea@hes $2.2 b1ll1on USD a'year f-ausmg a strong demand
iy | Sp4c e, .  rwand |
1¥ i nes enabled the
L% for aﬁerssoh@ol»omm school Clam behool 2005). ’I‘lnspllowed theaeade mic-preparation industry to
T /l} m l s TF

eontmually remam among the topten most popularAmduS«tne&toenﬁer m'l:arwan In 2007, ttl«}e authors

\

pﬂ\ \L’ \r 5 D{_‘)\ nY
‘ randomly chose two elementary schools to investigate: ne-was-Fainan-€ Elementary School A
s Tol bundant) ferbose \ wnd Bi Chanaghiyg
' (urban elémen‘naa;yuﬁehoe-l) while-the other was»Chenghua County’s-B Elementary Schooli(rural
r)w et
ele‘meawwsoheol) In both schools, one class was randomly selected from each grade a.m@the»smdents
g“' I ' HQ(M ',f (‘/;p, @) ia /Jf‘ EVE ) i
were survey/eﬂ abouﬁhen after-school maotfﬂelal educat1onal activities (e.g, cram schools |
1_; i @ ’lL bl
2% extracurricular classes). It was discovered that eleneltary sehool students living m;cﬂ:bm«afeas had
5 2 u .'-'":w; XS0 u\/‘ff -H, U"«“W";'l"’ ot '-.
more opportunities to part101pate in mofﬁewl educatlon/(comparedfto students- ﬁiommml areas, as listed
\’ wx ey i V4 l § \
(L™= in Table 6. Alse, tAhe eestwﬁsemdmgemdmts%o cram schools have already become a burden for low-
i, o e
\Pzrx [o7# @i
income famﬂles*afhe academic achievements of students from low-income families are{far below those

market for ehildren®

S

of students from high-income families.

SUPP ltl«il"l [—/3»3(" i
Table 6 2007 Rat1o\ of Uﬂofﬁerall@ducauon thpateé- @tudents ﬁeem ff }wo Randomly Selected
{ Uee stntonse-slyle capitelization Taiwar ementary(SbhooIs, 2007 \\‘m,

\'X\ﬁf“:"/ ) »‘-;f LA
mémber.of Tainan-City-A » ‘ '
Elememﬂaayqsemy Nuero e 33 33 C I L . a5

e

v Aerd= Elemi v} )» Sl “/ Tainan ;v(,—z','ii/B'E)n P} 1; } .
‘ : : 'y N : +hi et in The reporl.
2% Your gene ralization 3 1J7¢ s wz:cpmerVT& at this pol P

l ~ First | Second | Third “ [ REesth | 7 Fifth Sixth~ | Standard

. & pio Y \.‘
en o2 ', \Jl (4 D ¥, g ¥ 1,/1

Viis | Grade Grade | Grade Grade Grade Grade Deviation | \ecti

o

}\causmg unofficial educatlon to become very popular Accordmg&the academioapreparation industry\ Nours

peritd “yearly bu}lthere is also a downward trend i m{age ior cram-school students. Im&ddﬁmon the scale of the |=Vniy,

& M))a;{lr Wl lffrl'”c-

("A')," )
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. A.System Dynamws_Model of the~Erlemen—taw«Sehwﬂ%dwatmmﬁystemEmamm]—Gmm ‘Faiwan-
Elermes oo o 1B e sobionl ac el 2008/04/02
: ABlomeniary School Cram 009% | 100% | 909% | 40.54% | 9118% | 8857% | 02150
1% | School-BducationRatio : )
member of Changhua County | 33 34 33 33 35 37
oy | D emanieabh 60.6% | 58.8% | 75.8% | 788% | 857% | 73.0% | 0.1052
5-’.I ;7.%—:{1 )J ‘, ¢ ‘-»'7;.A"- - (// I, 1 )Ilfl"-: "A"«' re: 111 s "AJJ r“i”iuu tex

Alloe»a;twn Bewtvm n ‘

atio
w’hnl

w was-implemented on June 23, 1999,Mclearlygpemﬁed the usage 0
lemertahion ;5
2002, the Educatlow Budget Allocation and Management Lavg(wa&puumto

fLomir ]

i athémgHa&N%Reaeh%@Lsmmds e ;

I
UK At suSequardi, P"/’”nt

il I 4 .
pmd became an important reform mzeducanoq&ﬁnanoe} Ih&aﬂoeaﬁen—of«edueatm&l fundmg

A AA0 "z_’;v.

R feguard edj the combined educationgl budget from the eentral and lo ;cal govemments shoulda-not
: ‘I"’-f‘”!‘ LT ;"'1‘ f ""\ "érfn 14’» ~‘11 W
be lower than tbatayaaﬁis budget esnmateS{and-at should be/(21 5% of the average income from the past

three years. The proportloqedueatlomL ﬁmdmgutookuwp‘aﬁ.&;a«lwamés total government expenditures 2/ /427
\[ ( £ lu* { 1 ¢ &. F l l =P
\ from 2000 to 2005 »as shown in figure 1 (Statistics Bureau, MOE, R.0.C., 2008). Alne carn,see that for

rl P

the past six years, the educational budget did not reach.{legal standards; therefore there is-still room for

gan st i r&jaz, V'”}LU}[{!U’/’I/ 3 verbos ’:Y )
arding.the allocation ratl%ofedmmmtﬁmdmg -
1950 r 19,18 19.14
19.00
8 18.50 - .
18.52
& 1500 | 1828 1841
18.02
17.50
'17.00 4
v st/ 2000 2001 2002 2003 2004 2005
S ety ,q,‘d'\
. "" A F Year . jb ik L
Fi 1gure 1 Theratio of public educath ev;@pendmmes to total government expenditures in Talwan from
2000-2005

Sys«tem—dynammos-{-&l@)dwasfdevelopfed in 1956 at Pvﬁ%‘“s Sloan School of Management Uby a group HE,
et ”9".’ ’)’ sten Jﬂif ies(SD)

led by American scholar Jay W. Fm:rester ftisa methodology that-was- cleweloped from and combmeﬂ*’

3¢ System l?ynamlcs fw@mpu}sory Educatlon : ’Do wble Spac g‘:]

System Theory, Cybernetics, Servo-Mechanism, Information Theory, Decision Theory, and Computer

Simulation. Forrester believed that every human action involves “change.” Therefore, if one-can.clearly
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A.System Dynamics Model of the Elementary School Eduecation-System Financial Crisis in Taiwan
r. b& sleariy ilustimnded, | hwmad 2008/04/02 ey
¢ illustrate the trajectory of change,({ @meueammapm%me;‘reco gmtlon and understanding humans-have of

_:‘u Dy

all natural and societal dynamic processeS\(Forrester 1961) A
An ecoroas T LR
)it is away to studx aﬁd managg complex feedback systems and’ ernphas1zes the need to consider

«‘7 ;”J', be. S ,

a ﬂl}l»amd»macroscoplc overview of th’e entlre system Qwst use system thmkmg)\to understand all |

fl AT s LY ¢‘\’L ‘Puc N

ofthe elements within the system and ‘ﬁh@qmtcractmnfbets,vean the-elements; then, one needs-to-use ol
o il bj vl Y, | lJ L\lx
0L A VE Ae 1» k

computer software modelmgAto shew/(the relat1oﬁsh1p<between the system’s structure, pohc;/, and delay, P
the interactions between the elements, and the/}{\(glgvelopmenx and stabﬂ1t§‘csnd1tlons of the holistic
system in-order to ;e{él:ta ;;ae’qi I;nci;rstamimg of the nature of complex problems. The ultimate goal is
not to predict the iappemng of\events but to thoroughly consider the systemﬁi ]?Oljtlc operation.|
process and its true nature in-order to achieve tlwsgﬁalwf system management( Coylell996)
x@n 1964, Forrest‘eic\;ﬁihed SD to mdustry, \creatmg mdustrlal dynarmcs he also applied SD to ”
gareontiesed ) o . (

urban dynamics in-1969 (F@rrester;(1969) aqd to world dynarmcs m%l 971)&Inv 1972, Meadows and

]CLﬁg aur: Pt ‘<' it 2€ |
book Hitle

Gih@rswpubhshéd “The Limi L1m1ts to Growth,” which became an mtemahonal sensation Meadml&%-)

SiLDISZFuen ﬂ Wi g m \ (e The Pt and B ‘ b | B
Peter Sengei(' yublished “The Flﬁh Dlsc1p11ne %ML@%(S@Eg@;‘1990) Whlch further pushed SD 111to the. lspates)

b A p e : f‘ Y Red Ve
T r Q4 Dernia. ary { e r Ly .
field of orgamzed learnmg anel—all@wed 1t—t9-bee@)me~&-feeus~9f att@mﬁen—m theva@»ademe«aﬂd-pﬁa@t-lsal

poilen e ex
world: | vRiR

l

¥ System dynamics has been used in various industrial ressamhes to explore system structures and

e }

to improve the policymaking process. This methodology suggests that as.ys behavior, is caused by
ﬁ G

that systea\s structure, which eéuldube interpreted by feedback loops, stocks and flows, time delays, Ry
LK and non—linearity.ﬂ 8 ) For the‘long-term industrial dwelei@ﬁ%ﬁ;’li ; devéltt,);ﬁ‘g country, the underlying . ~
structure o{;ﬁ;&d levolve according tf;\mternal and external changes in the environment! \1\‘ SD is a useful .
methodology tk;at noft sﬁ}; a(:i‘v:raﬁcés trlndeﬂstandfm;g r;étﬁe ;iéhn;mOwlndusmal dé‘velﬁpmentfpmcesv but-
/Jr':.v:?;c::' e verbo »f* he ( P
also-helps govesnmental an(? mdustwpshcymakmg o *T fﬂ, ;sh ’;:a E
S}‘D:wmtaﬁozlnan mdust%ial ﬁeld épplwaumn and e&cpamdedt@ thegsacm;lj sciencé f}eldﬁa«n@@@ﬂ)@ Lts
Véilmu&gpplmanm&m@lmde management abilities, Orgamzauonal@trateg}\(Statapﬁ 36839) ]pdustly
3 Researth”is an wncounts ]3[ nown; henze, it m}j’f’g (correctly ) be mede Flur,:z Singe the afg'uf/l'vt:

&

“varions” modifies onl)f b'kr;[ nom_, the mosT g, ow\m-rr reyision I's “studies.”
("1 BT RY A

f?f ,()qg_'f Aogc -H.WS Ig mean 7 ID T e U‘BLQUC‘L by WIE"H”»‘Z.'" sys’fehL L Jj: 50, Yf’if P ST CONVEN
. L
it o the Slyw prescri bed I:.v the JF} kS 5,,#55: et S¥ San 71({’51”‘1 & remarks 4 In Note 4.
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A_System Dynamies-Model of the-Elementary Sehool Education-System Finaneial Crisis-in Taiwan'
_lspaesl—, [Bpatesl—,  [ngspeedl 2008/04/02
Econom)‘f]an & Hsh1ao,2004) (MacroecononucsfForrester 1980) and global-level applications.

e aptnpna )
Eilde L"

. o o ‘ (coe
;)""! A 10 T 1,'4"7,-;;4 120 T pyan S VS 3

T - i
Besades its WIdespread field of(apphcatlon( scholars have‘also»eonmjuously studmed 1ssueg relatmg-to
dm‘{ Vflro\v \J ] [ pares z"hn "m‘T
SrB\Some examples include-the concepts and methods ofSP Hmeh\l 980), th : smdy"cxf model

Space }\.r’/,.‘\'

constructlon\(] an)2007) validity of modelﬁStermanXl%S) theory and practlce aﬁd case studles’(Tarter

5(,/_.’. £ "‘V.

:]' RLE

{ ' > Lﬁ/ L.
& Hoy§g004) There is neseanebwgaa:@mg SD bein \apphed toteducatlon and human resource planmng

WEL S Yre fj“_w:u \17?1'1 \ d"[f 2Ln 1'5. \(,“

or long-term dynannc ﬁnanmal system planmngg‘L'l’artar & Hoy use,s systems to evaluate(elementary- < [y pheal
/| 7

! i Q- el ::}t”'ﬂ ik
school education sehwl@uahmy(T art “8&How,2004).

3.2 Modeling - , =
Tt ‘ L ' o A4 'f'i.. lad
Th:rs s’fudy uses ﬂa@petspemeof systerq bhmkmg in- or@ler to look »a:n the operation of Faawan"s\

InFlyenein ) yedun Lunﬂ

elementary sehool education financial subsystem. &Egctors thatmﬂuene,e operation-of-the-financial

and
subs»ystem mclude the government’a financial capablhtles education policies, \teacher retirement

fe { cﬂnwo

N Al 23

rmrememe} gand the number of retlrees these_faetors—therefove affect the education system.

Elementary-school teachers in Talwan are currently facing a transmonal period between new and old
Redundant: You have .alrea 4(, said this in this parz Wrszfi:]
retirement guidelines. This study Tooks.at-the-system-behavior-of- mee:n« eelementanley school education
Lhypren)
and analyzes the supply and demand of capital from localgovernment’s educations |

development fund%(‘LGEDF) and the-eppheeuon of pensmn funds. Then issues such as the effec}‘ the

J/,_I.;

number of retirees has on educatlon& development funds and the effecy%retlrement requlrements hason
pension needs are discussed and Lbe elementary school education system financial dynamic model js

constructed. : verbose | | '
FLL"“\A/LI'\\ 1 "\C/"I) b’CD*ﬁF{? e ks C[”"l‘r-_-n “ b_ ~4 k'- _5— n | -:»_< FiT U

32.1 Knalmeuﬁbe Supply and: ’Demand of Capital from LGEDF and the-Application(or Peffomanee)
of’] Eemw%s

Some S Sources of LGEDF include the general education subsidy from the Executlve Yuan, the

M o gP
targeted education subsidy from the Mmstry of Educatlo%IM. YER:O:C) and educational funding
This

allocations from local governments The edvueamoml funding is calculated by loolﬂngatnﬁee basic

I L (peppmas)

nplé¥in 20 bidda

" . education needs psmg%%as‘mexample\ the national educatlonjylﬁmdmg was around $14.643

5

(c,px
billion USDi(Statlstms Bureau, MOE, R.0.C,, 2008). The local governments shoulder-ed 51% of the
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total funding while the central government contributed the Q;t;her 49% One-ean.see that-the half of the
thg ic 400 pbvipus 40 verbalize. fonserve your wbre As J
educational funding.is.shouldered by.the central.government. The four maJ or categorles rwegand«mg basic

1 h"nr\ 1 & ]
-

educatlon needs are;humamresource expenses,,govemmont—ﬁnanccd pcnsmm(GF P), govemment

e e [ K

K shouldermg of tPSPFs, and admmlstratlve costs g,nd’ cap1ta1 expenchtures GFP takeup 17% of(total

\ 1)'\\&
4 >[¢ trend whi

ot sﬂnu@ems wnmmy@g to increase annually/thmm@rease rmght persist for

'fnn—'rt‘ m.,

many meore ycars.

educational

Taiwan’s elementary sohvol education is currently facing a transitional period between nevlv» and
old retirement guidelines, resulting in an inérease in the compleﬁty of financial programming. The
pension guideline reform in February 1996 changed pension plans from the totally government-
financed superannuation system to the “Contributory Pension Fund” that is to be contributed by the
government as well as the participants (teachers). Accordingly, the Public Service Pension Fund (PSPF)
started to pay the pension benefits based on the service years after new system adopted.

There are two sources for PSPF. The first is from salary deductions; the teachers shoulder 35% of
the deduction while the LGEDF shoulders the other 65% of it. The second source is investment
operating performance. The amount of pension accumulated is invested in the stock markét, the credit
market, or bank interest.

The payment of pensions for both GFP and PSPF is determined by the number of retirees. The
number of retirees is the sum of the total amount of retired teachers that year while the decrease in
number of retirees is determined by multiplying the rate of death to the total number of retirees.

3.2.2 The Effect the Number of Retirees has on Education Develobmenfu Funds
More than ten years after Taiwan’s educational reform, many education policies are still unclear.

This causes instability in the educational job market and teachers were therefore unsure what to do.
Many teachers who were over the age of fifty and had accrued over twenty-five years of teaching
experience applied for retirement, resulting in a teacher retirement trend. With the increase in the

number of retirees, GFP demand has skyrocketed and local governments are not longer able to
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(1) i\ W\U' (2) Pddf ce.)
education needs arel(human-resource expenses, government- ~financed penmonw((;? P), government
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1% &h@u&é@m ng of PSPFs/| and administrative costs and capital expenditures. GFP take up 17% of total

educational funding and this number is continuing to increase annually; this increase might persist for

many more years. _ \ éf fop: ‘57/@ Jo %) [Gonf[nwg : é/%/ 08 \L]

[; ] ! reéuv‘m",\
Talwarf‘x elementary sehooleducation 1S\Q11rrent1y facing a transitional period between new and

.
NG
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financially support thepenswn demand. The teacher retirement approval rate 1sAlower than 50% in
\w‘“ Al

areas suffering from financial difficulties. Thls,has caused many to panic and- Ims problem has become
foondar?)

a political issue. Facmgr pfessure from-society, the Executive Yuan specifically designed a xem»ement
budget in 2004 that would help alleviate the pressure of the reﬁremeng trend by placing 924 million
USD over three-years into the retirement funds of the LGEDlj;. "I‘his wes ab&%usliyan ecticmthat
attempt_gd to solve the problem without unders\tandingyits true causes. Therefore, the number of

retirees and the education development fund form a balancing feedback loop, as séen in figure 2.

. number of teachers
(‘Ih{av%gret?remm

YW = L : soeaetypresswe
el e
y / C/ /A per(;islon Y +\
Executive Yuan special . govgxeinmme%thmdﬁmnsced

retirement budget - o
pension funds :/ +

Vernme, & over budget
ﬁn%?ce capal <_}
. N

-\ " dt‘,dticaﬁonnt
) - L 2 (Central Dt evelopme:
o Loopyer” gt 4 5008 .
L Flgure 2 A(Educatlon development funds and the number of retirees loep. = i
3:2:3 L Effect" _)etuement Reqmremems have onPension @emand ¢ L’_Del' wnderlining.]
é \hYP, e A A
The current retirement requirements for elementary-school teachers is for theteacher to be at least

rm uv{mvl
lﬁﬂy years pl'd ;wto have accrued at least twenty—ﬁve years of teachmg expenence otherwise known as

the “Seventy-Five Guidelinc The mandatory retirement age is smty—ﬁvea years-old. Because of

n’l
rerw dad \fﬂ et
financial difficulties, the government amended the retirement requirements in two ways, The first was

to change the “Seventy—Five Guideline” to Ih‘é “Eighty—Five Guideline.” This mean} that only teachers

Wh&weﬂe over the age of’ ‘Slxty amL haMe accrued, cweﬁwenty-ﬁve years of teaching experience or

t;eacherswhc were over the age of | ﬁfty ﬁve ané,accrued eue&@nty( years of teaching experience were

ellglble for retirement. The second;was to revise the retirement 1ncome—rep1acement ratio. There-are

- ’ OT”" oy
many factors that caused the re‘urement trend among teachers @ne was the educational reforms whlle

! x(g"’“( .JJ { Y k il
another was the excellent retlrement requlrements Because pensions were calculated,(usmg ;he new and
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old pensien guldelmes the retirement income-replacement ratio was-over Pone hundred percent, ,makmg

,Wone of the factons that facxhtated the retirement trend.

",

E} undwtt semtznse. —delete
Following the-increase-in-the number of retirees; pensmn demand has exceeded its budget. The-
A the gov

government, under financial pressure, amended the 'retlrement reqmrements by changmg the “Seventy-
’ L‘N’ WL

Five Guideline” to the “Eighty-Five Guideline” and altermg the income-replacement ratio, 'Fhm—hae

caused the number j,o‘teachers applying for retirement and those actually retiring to decrease The effects
: are il
A the number of retirees has on pensmn demand eanabe seen on the left side of figure 3. Both of the
pF The TYp Aas) T alse
negative causal feedback loops areAbalancmg f%d? k }oope Adse, the number of retirees 1s&mﬂuenced

7!1

1% bythe: retuement-approval rate. When the a@@nt of retirees increases, the cumulative number of

teaching positions decreases. As the number of* teachlng positions increase throughout the years, the
s '1

number of teachers awaiting theit retirementjincreases 1. ~tr as thenumber of
/?n a@@ ﬂf@e

7 ,,1 1l '

retirees increases; the: axf;g&m of teachers: awamng ret1rement deerease. Therefore the number of

retirees and the ag,mwftlof teachers wgmhg for' retirement ;e a‘negatlve causal feedback loop, as eeen on
T | e e

the right side of figure 3. In 2006, there-were-originally 4500Aelelnentar;-!§chool teachers Who apphed

for retirement im’ Twanﬁ eaus e_thle;r}iyés an 18% change in the prime rate, 14% of the teachers

chose to J;em;m»teao ks hhiy 3890 teachers\apphed for retirement in the-end.

seenid st Use headline

income-rego]acemem ibe-accumulated , »
. - raf v number ofteac_hers - grammar ; bru
=} PN e in sk

e

Hustatione
R retirement ¢ = ber ofteac TS ] stratione,
23 quulrementHre e avrsIfla]Hnnng retireme; kﬁﬁ _ |
”buﬁ‘“dt - pesint

pens. ﬁands mgébeesr of

N over

retirement _—%"

approval rate +
( '\jk \ \\\ \)\, Figure 3 A @auqe—and—ﬁ}ffect Loop between R}etu ement! Requn ements an @mnber of(Retlrees
' Ly b Figure-3-Retirément reqm%emem!s and the number of retirees interaction loopfwhmh one is better)
L l!L’l.hJVL raj
3.2.4 Elementary Schoo -@uoauon Sy«stem Fmanmal Dynannc Model

,\ Combmmg the capital supply wf the LGEDF jne' analysis of pensions, the effectithe number of

,‘_ 8

e

retirees has on the education development fund, and the influence; Aretnement requirements have on the’

\
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1 ¥ Figure 4 Taiwwanis:elementar

W Fl\,qure 4 Integrated flow d1afrram of ;b&@od@ubvw\/msmﬂ software).(Which one is better?)
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4, Results and ])lscussmn

4.1 Simulationr_Bi;?sults Stpp: b |29 },3 g
@ Taiwan’s elementary school education financial supply-and-demand system is mainly

comprised of key factors such as the cumulative number of teaching positions, the accumulated number

of retirees, the PSPF, and the education development fund. Its overall structure includes time delay -
Information feedback and dynamic complexity relationships. This study used Vensim software to

construct the quantitative model and simulation analysis. Because the PSPF started impacting human
capital and the educational fund system after it was established in 1996 and combined with the fact that
all current teachers will retire before 2040, the simulation period for this study is from 1996 to 2040.

4.1.1 GFP Simulation or (GFP Trend) (which one if better?)
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