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ABSTRACT

TDR (Transfer of Development Rights) is one offléadble tools for urban growth management.
Since 1990, due to the government financial conatibs of the government, the high population
density, and requirements of public facilities, d@ernment has used the concepts of TDR to défal wi
the issue of shortage of public facilities in Tanv&lowever, could TDR deal with quantity and quyadif
public facilities at the same time? We simulated axamined the quality of public facilities behthé
implement of TDR policy on public facilities in dlaiing city. The outcomes showed that 1.TDR pdicy i
not workable for each public facility, such as edgrrary schools, high schools, playgrounds, andrs®o
TDR policy is workable for parking lots, especiaily commercial districts. 3. TDR policy on public
facilities should be considered more comprehengivel
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INTRODUCTION

Transfer of Development Rights (TDR) is one of flexible tools that could be used in urban
growth management. Since 1990, due to financiakidemations, Taiwan government has adopted the
mechanism of TDR from the United States to makeatfiske reserved lands for public facilities in anb
planning. For the preservation of historic siteRefulations of Bulk Transfer for Historic Sites” nge
promulgated in 1998, together with the launch oégRlations of Urban Building Capacity Transfer” in
1999, the mechanism of TDR was finally enforcedHzylaw.

In developed countries where the idea of TDR oatgid, it was implemented mainly to deal with
three land use issues: the first is to preservefissites and historical conservation areas ¢agGrand
Central Terminal in New York), the second is to g@me sensitive areas (e.g. agricultural, forestry,
fishing and grazing lands only allow limited devyefeent), and the third is to assist the execution of
urban planning enterprises (e.g. urban renewad}agable development or growth management projects

According to Taiwan’s “Regulations of Bulk Transfer Historic Sites” and “Regulations of Urban
Building Capacity Transfer,” presently, TDR could applied to historic sites, private lands of hinidgs
worthy of preservation, building areas that coutdused as public spaces, and private reserved fands
public facilities in urban planning. Originally, TOwas used as a procedural scheme for propertyfénan
instead of the pivotal mechanism when conductirgaurmplanning. However, in Taiwan, its applicability
is extended to solve the problem of failing to dogueserved lands for public facilities. It hasbean
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obstacle in urban planning projects for a long tifdevertheless, is it really a solution, or on ¢toatrary,

a poison, to urban sustainable development? Ifstearing building floor areas to reserved lands for
public facilities or other building areas are alkmly undoubtedly, it will make the best use of reser
lands for public facilities. However whether theatity of services provided by these facilities ik
improved still requires examination.

This study examined Taichung City, a central cify Taiwan, as a case analysis. Under the
presupposition that transferring all qualified floareas is feasible, Hansen Model was adopted to
designate all qualified sending areas in Taichuity i@ various detailed plans. The service quatfy
public facilities was further derived from the estition of population capacity based on transferfibte
areas. By comparing the service quality before aftet the transfer, it would be clear that whefhiBR
improves or impairs the service quality of pubkeifities. Whether applying TDR to reserved lands f
public facilities would ameliorate or deteriorateetliving quality in urban sustainable environment,
would also be revealed. The conclusion of the stody serve as an important reference to the
improvement or implementation of TDR mechanismhia future.

DEFINITIONS

“Transfer of Development Rights (TDR)”
Regulations of Urban Building Capacity TransferidefTDR as “the transferring of development
rights of a unit of floor areas from an area tothaofor the purpose of construction.”

“Service Quality of Public Facilities”

According to Article 33 of Taiwan Province’s Enferoent Rules of Urban Planning Law, For the
reasonable development of lands in urban planrilogr areas must be regulated according to the
following provisions in urban planning specificat® 1) in residential and commercial districts, an
average floor area ratio (FAR) should be estahbtishecording to target population capacity, residént
density, floor areas per capita and service qualitypublic facilities. And FAR control should be
differentiated according to the characteristicsatmns, width of streets, deployment of publicilfaes
in the neighbourhood, topographical and geologicts, current development and limitation of each
specific plan.

Thus the service quality of public facilities shiblde estimated by considering the service capacity
of parks, green lands, schools and other publidittas in a neighbourhood. It should be taken into
consideration when defining the population capegional plans.

LITERATURE REVIEW

Transfer of Development Rights, or TDR, is a me@rarnwhich originated in the US. The study
will began by reviewing TDR mechanisms in developedntries, and then illustrated how it worked in
Taiwan through examining current regulations, idesrto understand the operation of TDR mechanism in
Taichung City.

TDR in America
The mechanism of TDR took its root in New York Citshere it was used to preserve historic sites.
Later, in order to control population growth anég®rve open spaces, it was adopted in Vermontrand i
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Chicago City for the preservation of landmarksMaryland, it served as the major tool to implemtet

land use project and save open spaces acrosathe st

Table 1: Historic Review of Implementing TDR in theUS

Year Location Purpose Manner of Transfer
. Transfer floor area Transferring from lands that are adjacent, in the
1961 New York City . :
ratio neighborhood or far away
1968 New York City Preserve historic sites | Transferring from lands in the neighborhood
Reserve open spaces, Constructors buy lands from the government, as well as
1970 Vermont (St. George) control population development rights of neighboring lands to develop the
growth whole area
. Preserve historic sites | Limited transferring in the same historical conservation areas
1972 Chicago i
(not implemented)
Reserve open spaces Owners of lands within development areas buy development
1972 Maryland :
rights from owners of reserved areas
Reserve open spaces Owners of lands within development areas buy development
1972 New Jersey i
rights from owners of reserved areas
1974 Washington D. C. Preserve historic sites
" Puerto Rico (integrated Protect specific Transferring from the conservation area to the urban area,
plan) geological areas which are two places far away from each other
Re-map “zoning” to Decided by the free market mechanism
1975 Virginia control population
growth

Source: Mechanism of Floor Area Bonus and Transferring in Urban Construction.

TDR in Taiwan

The Urban Planning Act has secured the legal s@tdDR in the current legislation. But it still
needs to be matched up by other corresponding me=asw establish a comprehensive TDR system. In
addition to “Regulations of Urban Building Capacitsansfer” by which most TDR of reserved lands for
public facilities are based on, Taichung City hi® &nacted “Operation Directions and Assessment of

TDR on Taichung City Urban Planning” to regulateR Dperations.

I.  Urban Planning Act

The added Article 83-1 of the Amendment to UrbaanRing Act in 2002 allows conditional
transferring of floor areas.

II. Regulations of Urban Building Capacity Transfer

The Amendment to “Regulations of Urban Building @eipy Transfer” on June 30, 2004 regulates

TDR in various aspects.

A. Applicability: TDR is only applicable in urban plaimg areas.

B. Sending floor areas are:

» Private lands no smaller than 500 square metens &t even terrain, and are designated to be
reserved in urban planning, or the buildings therare considered worthy of preservation by
authorities.

» Building areas no smaller than 500 square metets avi even terrain, and are served as public open
spaces in order to improve urban environment aideape.

» Private reserved lands for public facilities in amlplanning.
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e Lands whose development rights could only be teansfl to other building areas in the same zone
designated in the master plan.

C. Volume of Floor Areas Acceptable for Receiving AreBhe volume of floor area that is allowed to
be transferred to a receiving area is calculatsgdban the ratio of the announced current landegalu
of the sending and receiving areas at the timgplieation.

D. Manner. The transfer could be conducted by phasdess the sending area is designated to be
reserved in urban planning or the buildings thereie considered worthy of preservation by
authorities. The receiving area could take floogasr transferred from different sending areas by
phases. If the transferred floor area is not exieglishe receiving area could, for once only, ti@ns
the remaining to other building areas.

E. Scope. The transfer is only allowed among buildirgas in the same region in the master plan.

F. Limits. Floor areas transferred should not excé@t of the original floor areas, with 40% as the
cap.

CASE ANALYSIS

According to “Regulations of Urban Building Capgcifransfer,” development rights should be
transferred only between building areas in the seeg®n in the master plan. Therefore, this studly w
focused on the regions covered in “Master PlanatAung Urban Planning” (excluding Daken Scenic
Area) as a case analysis.

Floor Areas Transferred from Qualified Sending Areas
I. Analysis of Floor Areas Transferred from Qualifiédnding Areas
The Third Overall Review of the Master Plan (exahgdDaken Scenic Area) has revealed that
reserved lands for public facilities qualified &nhding areas amount to 8,815,417.6 square metens F
the approval letters collected from 24 TDR casés;ould be inferred that the ratio of floor area
transferred from the sending area and that allowdee added to the receiving area is 2.3731. Thigs i
assumed that the total floor area that could bestesred from the sending area within the regioreced
by Master Plan of Taichung Urban Planning is 20,868.51 square meters.
II. Designation of Transferred Floor Areas from Sendingas
This study utilizes Hansen Model to designate thal floor area transferred from a sending area in
various detailed plans, with the same approacloasthe model designates population.
A. Hypothesis. The distribution of the augmented patien is mainly affected by the carrying capacity
of the land and job accessibility in the district.
B. Variables in the Model. Assumes that the totabiflarea to be transferred from a regiorﬂie , and
then the distribution ofP in various regions could be expressed as eqnn)3).

AP = AP x (AVi] ) AV) ) (1

A=Y (EIT)
i )

Details of other variables are listed as follows:

ij : districts

AP - fioor area that has been designated to distifict “

Vi vacant lands for further development in “i”
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A accessibility of “i”

E. employment opportunities or other pulling factorsi”

Ti. travelling time from district “i” to “j”

X distance index derived from the estimation oféting time

C. Designation of Transferred Floor Areas from Senditrgas. The result of the model showed the
designation of floor areas transferred from sendirggs in Table 2. Because vacant lands for further
development and employment opportunities in New Ciénter District were the best among the 36
districts, it received the most floor areas, folkmvby Jungong-Shuijing District. Industrial areas

close to Zhongging Road received no floor area leedhere were no residential or commercial
districts.

Table 2: Distribution of Floor Areas to Be Transfered from Sending Areas

Vacant Lands for
Floor Areas
o Further Employment i o= .
Districts . Accessibility Index | Qualified as Sending
Development Opportunity
(Areas (m2)
thectare)
New City Center 248.98 200.93 32.74 9505985.96
Jungong-Shuijing District 152.31 16.06 7.90 1404002.89
Fuxing Road Neighborhood and
105.28 17.44 19.06 539080.15
Other Four Areas
South of New City Center 26.52 6.73 11.07 342514.11
Old Town District 22.15 54.00 6.61 170891.73
West of New City Center 1517 0.00 18.83 333250.33
Gan-cheng Commercial District
279.18 105.23 91.78 2394053.78
and Other Ten Arcas
Industrial Areas near Zhongqing
0.00 0.00 1.22 0.00
Road
Unit One~ Unit Fourteen 1004 .87 56.64 132.30 6230088.56
Total 1854.46 457.03 264.86 20919867.51

Source: collected from this study.

Floor Areas Transferred to Qualified Receiving Area
I. Analysis of Floor Areas Transferred to QualifiedcRi®ing Areas

According to “Operation Directions and Assessmdnt DR on Taichung City Urban Planning,”
receiving areas cannot be agricultural, river, tmaghe, conservation areas; non-urban use lands;
residential districts of the first category, andrix include planned roads adjacent to the areksies no
wider than 10 meters within the coverage of angassl building line. The qualified receiving areas i
residential and commercial districts in all didsiare listed in Table 3.

According to “Regulations of Urban Building Capgcitransfer,” the cap of floor areas transferred
to a receiving area cannot exceed 30% of the lifitiar area. However, if the receiving area isanea of
integrated development or urban renewal, facingnpeent vacant lots, or designated by other urban
plans, the floor areas to be received could benebi, with a maximum limit of 40% of the initiabfr
area.

From the size of qualified receiving areas, avelflg® area ratios in every district and the cap of
transferred floor areas, the volume of lands teates as qualified receiving areas in every distald
be measured, and is listed in Table 3. Old TowrtrBigpossessed the most qualified receiving areas.
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Table 3: Floor Areas Could be Accepted in QualifiedRkeceiving Areas

Lands for Further Floor Areas could be Floor Areas could be
Districts Development as Qualified Received as a Qualified Transferred as a Qualified
Receiving Areas (m2) Receiving Area (m2) Sending Area (m2)

New City Center 22152443 46383671.33 9505985.96
Jungong-Shuijing District 1523100.00 82329777.99 1404002.89
Fuxing Road Neighborhood and

1052764 .36 70674351 .44 539080.15
Other Four Areas
South of New City Center 26519789 17283083 .62 34251411
Old Town District 2489824.52 191650451.68 170891.73
West of New City Center 15173558 11126347 .83 33325033
Gan-cheng Commercial District

2791669.11 189294131.10 2394053.78
and Other Ten Arcas
Industrial Areasnear Zhongging

0.00 0.00 0.00

Road
Unit One~ Unit Fourteen 16278560.02 547692116.79 8700517.35
Total 1854428938 1156433931 .83 2091986751

Source: collected from this study.

Comparison of Floor Areas that could be Received @hTransferred

Table 3 revealed that floor areas that could hesfeared were larger than that could be received in
every district, so this study took the floor arbattcould be accepted, 20,919,867.5 square matethe
basis to evaluate the service quality of publidlities.

Evaluation of Service Quality of Public Facilities

I.  Evaluation of “Master Plan of Taichung Urban Plagn(excluding Daken Scenic Area)”

A. Projection of Population after TDR. Presuming theéry 50 square meters received could support
one more person to live, the 20,919,867.5 squaters¢o be transferred to this area indicated that
after the TDR, there would be an increase of pdjmulay 418,394. According to the survey done in
the “Third Overall Review of the Master Plan (exdihg Daken Scenic Area),” the population of
Taichung City was 1,300,000, thus it was expeabdaetome 1,718,397 after the TDR.

B. Projection of Needs for Public Facilities after TDRAccording to the review standard for public
facilities in “Regulations for the Periodical Ovéieview of Urban Planning,” lands that should be
designated for public facilities after the TDR fhi718,397 people are listed in Table 4. It revealed
that lands needed were larger than lands plannkd ttesignated, especially playgrounds for children
In the area covered in “Master Plan of TaichungddrBlanning (excluding Daken Scenic Area),” the
insufficiency of lands for public facilities amowak to 286.9965 hectares.

40 The Journal of International Management Studieduie 4, Number 3, December 2009



Table 4: Projection of needs for public facilitiesafter TDR is conducted in areas covered by
“Master Plan of Taichung Urban Planning (excludingDaken Scenic Area)”

Land
an_ ¥ Lands Needed Tnsufficient(-) or
Category Designated festre) Suplus() Notes
ectare urplus
(hectare) P
Lands for Elementary
213.534 249.5756 -36.0416
Schools
Lands for Junior High
171.5896 2430756 -71.4860
Schools
Parks 373.8808 406.8493 -32.9685
Including 21. 5375 hectares of
Playgrounds 56.6222 1374718 -80.8496 park lands that were considered as
playgrounds
Including 6.5166 hectares of park
Athletic Fields 54.6376 120.2878 -65.6502 lands that were considered
athletic fields
Total 870.2642 1157.2600 -286.9958

Source: collected from this study.

[I. Evaluation of Individual Districts Covered in “MastPlan of Taichung Urban Planning (excluding
Daken Scenic Area)”

A. Projection of Population after TDR. The populatisas assumed to increase by one person per 50
square meters received. Table 5 shows the amoupbmilation that could be supported in each
district after TDR. New City Center would have thggest population capacity.

Table 5: Projection of Population after TDR in EachDistrict

. Amount of Population that o y c
Districts ; Original Population Population after TDR.
will Increase
New City Center 190120 13000 203120
Jungong-Shuijing District 28080 53500 81580
Fuxing Road Neighborhood and
10781 87027 97808
Other Four Areas
South of New City Center 6850 29000 35850
Old Town District 3418 710000 713418
West of New City Center 6665 14000 20665
Gan-cheng Commercial District
47882 379200 427082
and Other Ten Arcas
Industrial Areas near Zhongging i , §
Road
Unit Three 2140 7600 9740
Unit Fourteen 8640 10000 18640

Source: collected from this study.

B. Projection of Needs for Public Facilities after TDRAccording to the requirements of lands for
public facilities in “Regulations for the Periodic@verall Review of Urban Planning,” with the
projected population growth after TDR, the landsdes for public facilities are shown in Table 6.
The projection revealed that, as a whole, the ldadpublic facilities were most insufficient in Me
City Center and Old Town District. New City Centacked the most lands for elementary schools,
while Old Town District wanted lands for junior higchools, parks, playgrounds and athletic fields
the most.
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SUGGESTIONS ON TDR OF RESERVED LANDS FOR PUBLIC FACILITIES

From the case analysis, it is revealed that theuatmof population that “Master Plan of Taichung
Urban Planning (excluding Daken Scenic Area)” wageeted to accommodate was 1,300,000. If the
TDR of all the reserved lands qualified as sendireps were feasible, the increased floor area waoaild
able to accommodate another 418,397 people, ptusriginal 1,044,896 people in Taichung City until
January 2007, the total population after the im@etation of TDR would exceed the capacity of the
master plan. In addition, the needs for more lafudspublic facilities derived from the increased
population would amount to 286.9958 hectares, dioly insufficiencies in lands for elementary sclsool
and junior high schools, parks, playgrounds, ahtetit fields. TDR of reserved lands for publicifdies
were meant to improve the procurement of landpdnlic facilities. However, facing the huge amoaht
unexpected population and needs for public faeditithe authority should cautiously re-examine the
criteria for qualifying lands as sending or recegvareas.

In addition, the examination of needs for publicilfies with the increased population after TDR
illustrated that New City Centre and Old Town Didtiwere the most insufficient among all the other
districts in the survey. New City Centre would & special function: a sub-urban centre. Thus,
comparing with other districts, the land use planthis district adopted the approach of lower dini
coverage ratio and high FAR. However, no land invNgity Centre District was designated as lands for
elementary or junior high schools. The populatibth@ district was expected to amount to 203,18€ra
TDR. The needs for education thus derived wouldehawe choice but to rely on facilities in the
surrounding districts, which would become an ekineden. Therefore, TDR of reserved lands for public
facilities would increase the burden of public Rieis in the areas surrounding the newly developed
districts. Each district should set a limit on tham of receiving floor areas to avoid surplus ie drstrict.

The implementation of TDR of lands reserved for ljpufacilities definitely increases the overall
floor area of a city. It is against the principlefloor area control, and poses great challengdartd use
control, to the supply of public facilities and thavironment quality of receiving areas. Authostief
city or country governments responsible for urb&mping in city or county governments should start
doing research on TDR of reserved lands for pubkdities, analyzing the population that is exgecto
increase and the needs for public facilities thesved, and should also take these two concerms int
consideration when conducting the overall review.

What's more, according to the land use standargudflic facilities in “Regulations for the
Periodical Overall Review of Urban Planning,” paudsilots have been taken as commercial areas without
considering their floor areas. But if the developtmgght of a commercial area is transferred, it give
rise to tremendous needs for parking lots. Theegfarsuggestion on the designating standard féarmar
lots: in addition to the square meters, the fla@aaatio should also be taken into consideration.

e
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Table 6: Projection of Needs for Public Facilitieafter TDR

Lands for Elementary Schools | Lands for Junior High Schools Parks Playgrounds Athletic Fields
Districts
DeL:l‘g‘:;c Lands | Tnsufficie d:‘:;‘:;c Lands | Insfficie di:‘g]:;e Lands | Insufficie deL:;':Zu Lands | Insufficie di‘;)‘g‘::m Lands | Tnsufficie
d needed nt{-) or d needed nt(-) or d needed nt(-) or d needed nt(-) or a4 needed nt-) or
thectarey | BT | ps) | L hectare) | suphust) | o rectare) | suplust) | o | hedtare) | suplosts) || ectare) | surplust)
New City Center 0.00 3744 | 3744 | 000 3094 | -3094 | 1306 | 3694 | -2388 | 000 1625 | -1625 | 0.00 1422 | <1422
ﬁ:ﬁ“’;g'smlmg 875 | 1568 | 693 | 678 | 1274 | 596 | 710 | 1303 | 593 | 343 653 | -310 | 000 | 000 0.00
Fuxing Road
Neighborhood and 1897 | 1956 | -059 945 1566 | 621 | 2704 | 1467 | 1236 425 782 357 0.00 0.00 0.00
Other Four Areas
g‘gffe‘r"fmw City 437 | 717 | 280 | 420 | 574 | 153 | 49 538 | -042 | 000 287 | -287 | 835 0.00 8.85
Old Town District 90.85 | 108.88 | -18.03 | 5494 | 10238 | -47.44 | 11591 | 15560 | -39.70 | 1617 | 57.07 | -4090 | 3.67 4094 | -4627
ngmew iy 314 413 | 099 | 322 331 2009 | 385 310 0.75 0.00 165 | -165 | 0.00 0.00 0.00
Gan-cheng
Commercial District | 5057 | 8274 | 3217 | 3989 | 6698 | 2700 | 10513 | 6795 | 37.18 | 2449 | 3415 | 966 | 1739 859 8.87
and Other Ten Areas
Industrial Areas near
0.00 1291 | -1291 | 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zhongqing Road
Unit Three 240 195 045 545 156 3.89 0.00 1.46 -1.46 175 078 097 0.00 0.00 0.00
Unit Fourteen 0.00 373 373 441 298 143 226 2.80 0.54 1.19 149 -030 0.00 0.00 0.00

Source: collected from this study.

CONCLUSION

The intention of TDR mechanism is to compensate eva/rof lands that are deemed to be
expropriated. In the US, TDR is not applicable Hotlae expropriations-to-be, whereas in Taiwan, its
applicability is extended to include lands reservled public facilities (which are regarded as
expropriated-lands-to-be) for the land-lost compdins. It is also confirmed by the case analysis of
Taichung City, where TDR was implemented mainly floe acquisition of private reserved lands for
public facilities. This approach contradicted thigimal intention of the mechanism, which, in itsginal
country, is mainly for the preservation of histosites, historical conservation areas, sensitieasror
for the assistance of urban renewal or growth memagt projects. In addition, some countries only
allow the transfer of unworkable spare floor arefia sending area to appointed areas that are {hedmi
to receive extra floor areas. It is different froine approach in Taiwan, where lands reserved fotipu
facilities can receive extra building floor areasd these floor areas could be re-transferred tierot
receiving areas. In order to solve the problemcofu&ing lands reserved for public facilities, T3Rould
not be the only solution. Taking into consideratitve principle of TDR, the government should re-
examine the suitability of TDR of lands reservedgablic facilities.

The case analysis of Taichung City showed thattiieent TDR mechanism could not compensate
the lost derived from TDR and revealed the effdciDR on land values, and its implementation would
increase the burden of the public facilities in ti@ghborhood of receiving areas. If the government
decided to take TDR as a means to acquire lanésves for public facilities for urban planning peojs,
it should be taken into consideration at the stafgdrafting or overall review. A comprehensive TDR
mechanism should include regional development pkamd floor area volume control system, with
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specified sending and receiving areas. In thesasamegional development priority and management
system should be established, and the developnieeinding and receiving areas should reach a balanc
to ensure the economic value of TDR. In additidwg floor areas for public facilities needed in urba
development should be on top of the list when ipocaiting TDR into the drafting or reviewing of the
urban plan, so as to build the most residentiakftly city.
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