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ABSTRACT

Keywords: Sustainability, Green Building, Parking Provision Standards

Building energy conservation and GHG (Green House Gas) emission reduction
have been considered as the most efficient strategies to create a more sustainable
living environment. According to the relevant life-cycle building energy consumption
analysis, the transportation energy consumption of building occupants is one of the
major parts, especially for commuters. Recently, many evaluation measures for green
building planning and design are evolved to reduce pollution, GHG emission, and
land development impacts that are particularly derived from vehicle uses. These
measures typically focus on encouraging the land development linked with public
transportation system, promoting mixed-use development to reduce vehicle trip
generations, providing more supporting facilities for bicycles or alternative fuel
vehicles, as well as lowering vehicle uses by decreasing parking space provision.
With respect to the limited parking space provision, the parking capacity is usually
required to meet the minimum local zoning standards and to provide preferred
parking for carpools or vanpools. It also represents that the concept of maximum

parking provision standards is gradually introduced.

Therefore, this study aims at investigating the compatibility of such a
constrained parking policy with the current parking condition in Taiwan by reviewing
the parking provision standards set up in the National building code, local zoning
codes, and other parking regulations from the point of view of sustainability. Based
on the observation and survey conducted by the study, the major parking
characteristics in Taiwan is the obvious preference of on-street parking, especially for
the streets without parking fees. In addition, with the comparison of foreign parking

provision standards and Taiwan’s codes, the standards of Taiwan overall are lower



than the others. If the total floor area of a building is lower than a specific area
(mostly residential building), the parking provision requirement can be even
exempted. It causes that most of existing buildings (five floors below) provide no
parking spaces for residents. However, the phenomenon did not reduce the vehicle
uses significantly in the least, but deteriorate the living environment by an
overwhelming parking demand on the neighborhood streets instead. With a large
amount of free on-street parking spaces, the average cost of vehicle ownership in
Taiwan is relatively low. The statistics show that the vehicle ownership and CO,
emission in Taiwan actually continue increasing sharply over the past decade.
Another reason is that the government provides many incentives to encourage higher
parking capacity within commercial buildings, under the park and school fields, and

constructing many off-street public parking lots or garages.

Through the regulatory analysis, this study suggests that parking provision
standards for residential building should be strengthened upward to meet the basic
need and to eliminate the impacts of on-street parking on the neighborhood.
Complementary measures such as reducing free on-street parking spaces should be
carried out afterwards. On the other hand, the standards for commercial building
should be constrained by encouraging the developer not to exceed the current
minimum zoning requirements. The incentives can conditionally remain if the
incentive spaces can be designated for long-term lease which fare should be
consistent with the fees of public-owned parking lots so that the insufficient
residential parking can be partly fulfilled. Furthermore, an adjusted factor of public
transportation system can be used to lower the parking provision level of commercial

building as well.
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1 Green Building Council of Australia, Green Star Technical Manual Office Design v2.
12" Centre of Environmental Technology Ltd, HK-BEAM Existing Offices, New Offices, 1996;
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Parking Provision Standards

Usae Categories Parking Standards
(baged on unit or gross floor area)
1.0
Flats, non-flate, Service Apariments | 1 car space per 1 residential unit,
& Home Offica
2.0 Commercial
a) Offices Zone 1: 1 car space per 450 sq.m.
Zong 2: 1 car space per 250 sq.m.
Zone 3: 1 car space par 200 sq.m.
All Zones: 1 loading/unioading space per 10,000 sq.m (Up to 50,000 sgq.m.)
bjShops and departmental stons Zone 1: 1 car space per 400 sq.m.
Zone 2- 1 car space per 200 sqm.
Zone 3. 1 car space per 150 sq.m.
All Zones: 1 loading/unloading space per 4,000 sq.m |
o) Restaurants, nightclub, For 1* 150 sq.m:-
coffeshouse, bar, cafeteria, All Zones: 1 car space per 180 sq.m
eating house and cantesn. Exceeding 1" 150 sg.m:-
Zong 1 & 22 1 car space per 80 sq.m
Zong 3: 1 car space per 50 sq.m
diHotels and residential clubs:- Zone 1 & 2: 1 car space per 250 sq.m
(include restaurants, nighiclubs, Zone 3: 1 car space per 200 sq.m
coffes houses, bars, cafeteria All zones: 1 lnading/unioading space per 8,000 sq.m.
function/ canvantion rooms and
administration and supparting For hotel, 1 coach space per 80 guast rooms
ameas of the hotel and residential
elub)
3.0_Cinema, theatre and conced Zone 1 &2 1 car space per 12 seals
hall Zone 3: 1 car space per 10 seats
4.0_Warshouss/godown 1 lomyficading & unlcading space par 800 &q.m.
5.0_Faclory
{m) Factory includas office, upto
25% of total floor area, canteen and
{1} Flatted Type 1 car space per 350 sq.m
1 lomyflcading & unlcading space par 3,000 sq.m.
(i) Terace Type For 1 800 sgm: 1 car space per 300 sq.m.
Atter 1% 800 sq.m: 1 car space par 350 sq.m.
(subject to minimum 1 car space per unit of factory)
1 lermyploading & unioading space per 1,500 sq.m.
(W)Detached Typa 1 car space par 600 sq.m
(subject to minimum 1 car space par factory)
1 lerryfloading & unioading space per 1,500 sq.m. ( up to 13,500 sq.m)
(b) Office (in excess25% of total 1 car space per 200 sg.m
floor area)
5.0 Educational Institutions
g‘rmmqiw' 1 car park per 200m?® (Gross)
S :Primpiy Schook 1 car park per 3 classrooms Classrooms exciude ECA rooms
Plus 20% of standard requirement Ancillary faciiities such as assembdy hall,
Flus 4 numbers minl buses canteen, spors and recreational faciities,
etc ane also excluded

* http://www.lta.gov.sg/dbc/doc/vehicle_app/form%20lta-vp-bp.doc
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Use Categories * Parking Standards
(based on unil or gross floor area)
53  Secondary Schools | 1 car park per 2 clagsrooms (for classrooms) Classrooms exclude ECA rooms, tutorial rooms
1 car park per 300 m® (Gross) (for workshops)  and science labs. Ancillary facilities such as
Plus 20% of standard requirement assembly hall, canteen, sports and recreational
Plus 4 numbers mini buses tacilities, etc are also excluded
54  Junior Colleges 1 car space per 30 day-time staff and student
population s
85  Vocational 1 car space per 30 day-time stafl and student ]
Institutions population } Whichaver is greater
1 car space par 20 night-time staff and student )
population )
5.6  Polylechnics & 1 car space par 20 staff and student population  Using higher of the day-time and night-time staff
Universities and student population
57  Library 1 car park 200 m® (Gross)
60  Cultural and Social
Weltare Institylions
6.1 Community Centres | (a) If located within a rasidential astate and
access roads
= a nominal of 3 to 4 car parks be made.
() i away from residential
~ 1 car park per 200 m® (Gross)
8.2  Weallare Houses 1 car park per 200 m” (Gross) Ancillary facilittes within the premises to be used
exclusively by the residents are excluded.
70 Religious and Related
Institusions
1 Churches, Mosques & () For church
Temples = 1 car park per 10 seals' persons
(biFor other religious places Main prayer hall is to be considened as paying area.
- 1 car park per 50 m2 of praying arsa Parking requiramant taka whichavar is greater
of
As worked out for other uses ke dassrooms, office, eic
{all ciher uses attached o church/Temple)
12 Columbarium 1 car park par 500 niches Prarking prowvisaon need only when bull away from anmy
redated uses or public car parks
7.3 Funeral Parour & 1 hearse and 10 car parks per funeral Parking provision could be reduced if funeral
Crematorium parour/cremalorium pariour is built close to related uses or public car
parks.
8.0 PHecreational Facilifies | (a) Administrative & related uses
- 1 car park per 200 m® (Gross)
8.1 Sporis Complex

(b} Snackicoflea bar, wrant
- 1 car park per 150 m" for the 15t 150m”
- 1 car park per 50 m* exceeding 150 m*
() Muith-purpose hall with gymnasium, indoor
courts, eic - 1 car park per 300 m*

{d) Indoor games rooms, clubrooms, health
clubs and related uses - 1 car park per
150 m’ (Gross)

Spectators’ Gallery

{If seats specified) - 1 car park per 10
seats

(I o seats specified) — 20% of the
requirements for facilities to which the
gallery is attached.

(e}

Parking requirement for other uses not specified
should ba considared on merit.

requirement for outdoor facilities o be
provided in accordance with the specified uses.
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Usa Categories Parking Standards
(basad on unit or gross foor area)
B2 Tenhis, Squash/ 1 car park par court
Badminton Courts,
Sapak Takraw
83 SoccerBasket Ball 4 cars park per fisid/court
8.4  Bowing Alley 1 car park per lane
B5 Swimming Pool 1 car park par 40 m® {Nat) of pool arsa Wading poolichildren's pool noad not ba
congidared,
a6 mmm 1 car park per 50 m" (Nett) of skating area
8.7 Gol Range 1 car park per Tes
8.0 Health Institutions
9.1 Clinic/Dispansary 1 car park par 150 m2 (Gross) Additional spaces should be provided for
Ambulances and other office vehicles.
8.2  MNursing Homes 1 car park pér B beds
8.3 Hospitals {a) [First 500 beds — 1 car park par 4 bads Additional spaces should ba providad for
Ambulances and other office vahicles.
{b) Beyond 500 beds — 1 car park per § beds
10.0 Ratirement Houging 1 car apace per 200 m' Ancillary facilifies for axclusive use of residents
are exchuded,
11.0 Eating housa within 1wmw1mnﬂmm1muam
Inedusirial Estate 1 car park per 50 m’ exceeding 150 m”
120 Marna/Boal Shids
121 Whara small vessals 1 car space por 2 boats
gan be camied o land
for storage,
122 Where farge vessels 1 car park par boat
ara too heavy to ba
removed from water
13.0 Elegiical Sub-station | 1 car park per 400 m’ (for first 2000 m’) Whera it is unmanned, parking provision is not
AL 1 Carpar por 700 ' (sxoecing 2000 ') required 50 long as there is a driveway within
tha site 1o accommadate service vehicles.
14.0 Faue Station
14.1 Officesidomitones! 1 car park per 200 m" (Gross)
Recraation
14.2 Squash/Tennis Courts | 1 car park por court
150 Convention/sshibition | 1 car park per 50 m* (Gross)
16.0 Public Park 12.7 car park per hectare
17.0 Murgary (@) Fﬂ'mﬂm:ﬂmm“ Subject 1o a minimum provision of 3 parking

1pmemm'{Gm1

(b} For open areas
lﬂﬂﬂmmpﬁﬁﬂm‘{ﬂmﬂ}

spaces (1 space for the opermion and 2 spaces
for visilors)
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18.0

18,0

21.0

230

24.0

25.0

{a) Administration
areas and

(b) Function rooms
and exhibition

(c) Residential

E-Dusingss
Type 1&2

1 car space per 850 sq.m

1 coach space per 100 toursts per day
separately

Car parking to be evaluated

1 car space per 10 seats

1 car space per 200 sq.m of office floor anea

1 car space per 200 sq.m

1 car space per 50 sq.m

1 car space per 700 sqm
[The minimum number of car spaces 1o be

provided is (a}+ (b) or (c) whichever is
greater)]

1 car space per 50 sg.m

Raler to "Ollice’ use category

w’m
(based on unit or gross fioor area)

Eqg : Daily expected number of tourksts and local
visilors;

-Breakdown of floor area by use of development
= any other relevant information

{up 1o 50,000 5q.m)
{exceeding 50,000 sq.m)

98




\\}{r
<l
full'y
™

N

v IR L

1 g dp@* o F 4R AK8I £ 1 o

2. RN BIELSHE TR LRI R RRAAFE AT AR £ -

3 UM A L ERSHF RHI R RRAEERE AT AR E o

4 R 4 L ELHGNE TE AR 72Ty 0 AR9L E o

5. MFIMEAF T 0 B HRREEE I > AFOILEG6 Y o

6. fFrcleliff o 4 - FRBEFENEF > AR E o

7. Al BEAfEHF > %> AEIW2ELH o

8, ZHIEMRPZFAR I 1% v L §ied 27> AF92£ 10 -

9. S i2d =5t http://www.dot.taipei.gov.tw/ch/web/statistic/m5.xls » % &
92 # 11 # -

10. 5z 22 > 33t hitp://www.tbkc.gov.tw/upload/statistics/16/F &7 is & & i
Szt £ (921116).htm » A ® 92 & 11 * o

11. +h &4 > - A EEWH 22 £ | LEED %2 i » %3 A a7 o p et |
Frerdamyitd o AR E 120 o

12. 565 3 > B2 AR FACLERIEFTTLTY o P FVEAF L TR 747
T3 E 0 AW93 & 127 o

13, k% > B FF WP RBRIR > AR LR E &R
http://www.tepu.org.tw/Subjects/Energy/energymeeting/KJHsu.html, 2004 & 10 * 13
poo

140 372 T F i RB2 R SRLE L2 PR M EL RRBP 1 R FRLT

99



MAFRERHEA G SRR R

15@@ﬁﬂﬁmsmﬁrﬁﬁz Wi B H s R EHRS 5 04 v FIRH

RAVREE FIRBE TR et 0 04560 o

16. p Foin sz % o 2 FERR] 0 http://w3.cpami.gov.tw/law/law/lawe-2/b-rule.htm

17405 224 £ REY 5 PR S K

http://pwb.kcg.gov.tw/pwba/statute/region-7.htm > 94 # 5 2 6 p -

18. st d 2 AP HEF P O B2 7 F’a“itﬁlﬁﬁ% )
http://www.dba.tcg.gov.tw/taipei/html/parking.htm » 94 # 6 * 9 p o

19. AP 2R FRBE ZRFAPEEZ FILR* PH2

http://www.pma.taipei.gov.tw/index2-3-10.asp > 94 # 5 2 31 p -

20. f 2 BB R A MK B D 3 R E L gH(90.07.11) -
http://build.kcg.gov.tw/law/darchrule.asp?sdield1=28 » 94 # 6 » 9 p -

21 A B F S TR RPN F 0 A ERIEFE L BN T 5 N R P IRE Eﬁﬂw’{% 1’
http://www. http://www.pland.gov.hk/tech_doc/hkpsa/chinese/ch8/ch8_text.htm

b2 ML
22. Baltimore City Zoning Code, Title 10 Off-street Parking Regulations, 2001.

23. Building Research Establishment Ltd. BREEAM Offices 2003 Assessment Prediction
Checklist, July 2002.

24. Building Research Establishment Ltd. Ecohomes- The Environmental Rating for

Homes 2003 Issue 1.1, 2003.

25. City of Austin Land Development Cod Section 25-6 Appendix, Parking

Requirements, http://www.ci.austin.tx.us/development/parking-requirements.doc,

November 2003.

26. City of Sydney, Central Sydney LEP 1996, Part 6 Car Parking,

100



217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

\*}{r
<k
ful™
hpas}

http://www.cityofsydney.nsw.gov.au/pdf/0600central sydney lep part 06.pdf

Centre of Environmental Technology Ltd, HK-BEAM Existing Offices, New Offices,
1996.

Centre of Environmental Technology Ltd, HK-BEAM Residential, 1999.

Chiung-yu Chiu, Jui-Ling Chen, and Chiang-Pi Hsiao, “The Environmental
Performance Assessment for Green Building in Transportation Systems — An
Empirical Study in Taiwan,” the Proceedings of 21* Conference on Passive and Low
Energy Architecture, Volume 2, Eindhoven, the Netherlands, September, 2004,
pp1275-1280.

County of Los Angeles, Zoning Ordinance Summary, Department of Regional

Planning, http://planning.co.la.ca.us/drp_sum.html, 2003/10/02.

Green Building Council of Australia, Green Star Office Design v2,

http://www.gbcaus.org/greenstar/docs/tools/GreenStar OfficeDesign.xls

IISBE, International \Version of GBTool(GBC-Design Assistance Tool), 2004.

Nils Larsson, “Sustainable Building Overview,” 2004 International Workshop of

Green Building, ABRI, MOI, March, 2004.

Office of the Deputy Prime Minister, Planning Policy Guidance 3:Housing and
13:Transport, http://www.odpm.gov.uk/index.asp?id=1143926, 2005/05/05.

Raymond J. Cole, Sustainable Building Technological Advance and Occupant
Expectation, Proceedings of 2001 International Symposium on Sustainable Building

and Environment, December 2001.

Singapore Land Transport Authority, Application for Vehicle Parking Approval for

Development Proposals, http://www.lta.gov.sg/dbc/index_dbc_vehicle.htm

USGBC, LEED Green Building Rating System Version 2.1, http://www.usgbc.org,

November 2002

101





