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3.0

Abstract

TDR. The overlay is proposed to enable better planning efficiency,
sunlight penetration and as well to internalize public environments
within city blocks at varying levels, by utilizing Cantilevered Building–

This paper researches the history of the Transfer of
Development Rights (TDR), a phenomenon of legal property
understanding and city planning policy, which began in New York City
and evolved into application in cities globally. Proposed are two
building types which have emerged from the private application of
TDR in New York City. These types, described as the Point Tower and
the Cantilevered Building, exist as recent building phenomena. The
paper also surveys a public, New York City Council-lead TDR scheme,
the Special West Chelsea Transfer District (SWC) and the ability of the
scheme’s regulations to create these two building types.
In recognition of the debilitating affects of the Point Tower to

type architectural form.
The research finally reviews the allowable density and its
possible distribution in a square kilometer of downtown Auckland in
respects to the policy and regulation prescription under the Draft
Proposed Auckland Unitary Plan (PAUP) 2014. A new overlay grid is
then proposed enforced by raised pedestrian paths at varying levels,
in which available development area may be redistributed utilizing
TDR to achieve the effects, as in the case of New York. The final
proposition is a Cantilevered building in downtown Auckland which
displays the potentials of the building type in the improvement of the
public urban environment of the city.

the infrastructure and habitability of cities, this paper, proposes
potentials for the Cantilevered building, as a counterpoint-type within
city planning, urban design and architecture. Utilizing a prior
experiment in New York City on alternate city planning grids
performed by Sir Leslie Martin in his 1972 paper, “The Grid as
Generator,” proposed is an alternate grid laid over the existing New
York City blocks as a base from which the city blocks can develop with
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first heritage building preservation laws.
Fig. 6 – Left, The UN Building, New York, 1952. The creation of the Special

Fig. 1 - Diagram illustrating the prospect of the Transfer of Development

United Nations District empowered the United Nations to dictate

Rights (TDR) from Grand Central Terminal, New York. Illustration from Alex

development within the district with the use of TDR.

Lehnerer, “Grand Urban Rules.” Rotterdam: nai010 publishers, 2014.
Fig. 7 – Left, Dharavi slum in Mumbai. A primary cause of the congestion in
Fig. 2 - The diminishing dimensions of air ownership over time, beginning

Mumbai is the widespread unregulated construction of slum tenements.

with Heavan and Hell, and up until the modern skyscraper.
Above left, Pieter Bruegel the elder, Heavens Overseeing Descent Into Hell,

Fig. 8 – TDR use in cities around the globe. Map compiles listed information

circa-1560; above right, Orville and Wilson Wright, 1902; bottom left, infinity

from Rick Pruetz, ”TDR without Borders: An International Look at

symbol; bottom right, Empire State Building (circa 1930s).

Transferable Development Rights.” http://smartpreservation.net (accessed
3rd April 2015).

Fig. 3 – Left, The Equitable Building, New York, 1915. The contentious
building that inspired the first Zoning Ordinance in New York City.
Fig. 4 – Left, Mies Van Der Rohe and Phillip Johnson’s Seagram Building in
New York, 1958. The Modernist icon, and Le Corbusier’s ‘Tower and Park,’
ideas were a large inspiration for the city and were influential in the
preparation of the 1961 New York City Zoning Ordinance.
Fig. 5 – Left, Pennsylvania Station in New York, 1910. Their demolition in
1964 for developments was greatly protested and was cause for the city’s
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Fig. 9 – Above left, 432 Park Avenue; above right, The Porter House in
Chelsea, examples of the two typologies in New York City; the Cantilevered
Building and the Point Tower.
Fig. 10 - The different phases in New York City’s history of zoning. Illustration
from Alex Wallach, “Zoning Shapes the City.” URBAN Columbia University’s
Planning Magazine, Fall 2011, pg. 32.

Fig. 11 - The Point Towers of New York City case studies. Illustration reproduces

information from “The Accidental Skyline.” NY: The Municipal Arts Society
(MAS), 2014. http://www.mas.org/urbanplanning/accidental-skyline/ (accessed
12th March 2015).

http://www.nytimes.com/2014/01/12/realestate/cantilevered-buildings-

Fig. 12 - The Point Towers of New York City case studies. Information as

Fig. 16 - The Cantilevered Buildings of New York City case studies.

reproduced from “The Global Tall Building Database of CTBUH,” The

Precedence studies from multiple sources including Finn, Robin. “The

skyscraper Center, http://skyscrapercenter.com (accessed 19th April 2015).

Hangover: Cantilevered Buildings of New York.” Real Estate, the New York

of-new-york.html (accessed 4th April 2015).

Times

,

January

2014.

Fig. 13 - The Nordstrom Tower on West 57th Street, Midtown Manhattan.

http://www.nytimes.com/2014/01/12/realestate/cantilevered-buildings-

Illustrations produced from information as extrapolated from “The

of-new-york.html (accessed 4th April 2015).

Accidental Skyline.” NY: The Municipal Arts Society (MAS), 2014.
http://www.mas.org/urbanplanning/accidental-skyline/

(accessed

12th

Fig. 17 - 35 XV case study. Section reproduced from Aaron Seward, “In Detail:
35XV Residences.” NY:Archpaper com, 22nd August 2013.

March 2015).
Fig. 14 - The Nordstrom Tower cantilever; the prior proposal and the
eventual cantilever. Elevations reproduced from illustrations in “The
Accidental Skyline.” NY: The Municipal Arts Society (MAS), 2014.
http://www.mas.org/urbanplanning/accidental-skyline/

(accessed

15th

Fig. 18 - A comparison of floor plans of Point Towers and a Cantilevered
Building. Above left, 111 West 57th St floor plan; above centre, The
Nordstrom Tower floor plan; above right, 432 Park Avenue floor plan;
bottom, 35XV floor plan.

April 2015).
Fig. 19 - The distribution of case study building types across New York City.
Fig. 15 - The Cantilevered Buildings of New York City case studies.
Precedence studies from multiple sources including Finn, Robin. “The

The map compiles information from text and map resources from the
Department of City Planning, New York City as well as the precedence studies.

Hangover: Cantilevered Buildings of New York.” Real Estate, the New York
Times

,

January

2014.

Fig. 20 - The distribution of case study building types across New York City
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relative to surrounding building age. The map compiles information from

compiles information from “A Survey of Transferrable Rights Mechanisms in

text and map resources from the Department of City Planning, New York City

New York City,” NYC Planning, Department of City Planning, City of New York,

as well as the precedence studies. Building age information from “Building

http://www.nyc.gov/html/dcp/pdf/tdr/research.pdf (accessed 15th April

Age NYC,” Pure Information, http://pureinformation.net/projects/building-

2015).

age-nyc (accessed 14th April 2015).
Fig. 24 - Examples of Special District Transfer Programmes that were centred
Fig. 21 - The distribution of case study building types across New York City

around a route; Left, the High Line of the Special West Chelsea Transfer

relative to surrounding population density. The map compiles information

District; right, the Manhattan Theatre District. Illustrations from, right, Alex

from text and map resources from the Department of City Planning, New

Lehnerer, “Grand Urban Rules,” Rotterdam: nai010 publishers, 2014; left, The

York City as well as the precedence studies. Population density information

Friends of the High Line, http://www.thehighline.org/visit (accessed 20th

from PL-P2 NTA: “Population Density by Neighbourhood Tabulation Area

June 2015).

New York City, 2010,” Department of City Planning, New York City.
http://www.nyc.gov/html/dcp/pdf/census/census2010/m_pl_p2_nta.pdf

Fig. 25 - Right, HL23; centre, The Standard Hotel; right, office tower at 450 W

(accessed 14th April 2015).

14th St are the only examples of buildings physically engaging with the High
Line.

Fig. 22 - The distribution of case study building types across New York
subject to surrounding building height. The map compiles information from

Fig. 26 – 31 - Proposed types of the cantilevered building.

text and map resources from the Department of City Planning, New York City
as well as the precedence studies. Building height information from “Building

Fig. 32 – Image of a Cap-and-Trade TDR process diagram. Vishaan

height: an indirect measure of land value,” Radical Cartography, http//:

Chakrabarti, “Zoning and the Competitive City,” (lecture) at the Department

www.radicalcartography.net (accessed 14th April 2015).

of City Planning, New York. November 15th 2011, video recording, Windows
Media Video, http://www.nyc.gov/html/dcp/html/zone/zoningthecity.shtml.

Fig. 23 - The distribution of Special Districts in Midtown Manhattan. The map
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Fig. 33 – 36 – The proposed sequence of Development utilizing a TDR cap-

York City Council, http//: maps.nyc.gov. (accessed 17th March 2015).

and-trade programme. NYC FAR requirements obtained from “New York City
Zoning and Land Use,” New York City Council, http//: maps.nyc.gov.

Fig. 42 - The proposed network of raised paths that define the overlay grid.

(accessed 17th March 2015).
Fig. 43 - The sample area’s built-up density. Information as compiled from
Fig. 37 - The Fresnel diagram. John Leslie Martin, “The Grid As Generator.”

Google Earth, https://www.google.com/earth/ (accessed 22nd April 2015).

Architectural Research Quarterly, Cambridge University Vol. 4/Issue 04,
Summer 2000. 309-322.)

Fig. 44 - The application of the raised path network.

Fig. 38 - The application of the Fresnel diagram to city blocks. John Leslie

Fig. 45 - Development growth subject to the application of the cap-and-trade

Martin, “The Grid As Generator.” Architectural Research Quarterly,

TDR programme and cantilevering buildings.

Cambridge University Vol. 4/Issue 04, Summer 2000. 309-322.)
Fig. 46 - The creation of open space along the raised paths.
Fig. 39 - Leslie Martin’s argument applied to the New York City grid. John
Leslie Martin, “The Grid As Generator.” Architectural Research Quarterly,

Fig. 47 - Distribution of FAR in Auckland City Centre. Reproduced map of the

Cambridge University Vol. 4/Issue 04, Summer 2000. 309-322.)

“Proposed

Auckland

City

Plan,”

Auckland

City

Council,

http://acmaps.aucklandcouncil.govt.nz/unitaryplan/FlexViewer/index.html.
Fig. 40 - Left, the square kilometre sample area of intervention in Midtown

(accessed 18th March 2015).

Manhattan and the corresponding city density; centre, the existing city grid;
right, the proposed overlay grid.

Fig. 48 - Listed heritage buildings in Auckland that have transferred air rights.

Fig. 41 - The form of the overlay grid subject to allowable intensities. NYC

Fig. 49 - The area of research. Reproduced information from “Planning

FAR requirements obtained from “New York City Zoning and Land Use,” New

Overlay Map No.1: Precincts, “Auckland City Council Plan Central Area
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Section

(Operative

2004).

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma

Fig. 53 - Special Height Controls within the area of research, subject to

p02.asp (accessed 18th March 2015).

Planning Overlay Map No. 4. Reproduced information from “Planning Overlay
Map No.4: Sunlight Area Controls,” Auckland City Council Plan Central Area

Fig. 50 - Districts within the area of research, subject to Planning Overlay

Section

(Operative

2004).

Map No.1. Reproduced information from “Planning Overlay Map No.1:

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma

Precincts, “Auckland City Council Plan Central Area Section (Operative 2004).

p02.asp (accessed 18th March 2015).

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma
Fig. 54 - Frontage controls within the area of research. Information compiled

p02.asp (accessed 18th March 2015).

from resource maps and text from the Auckland District Plan, Central Area
Fig. 51 - Intensity within the area of research, subject to Planning Overlay

Section (operative 2004).

Map No.5. Fig. 50 - Reproduced information from “Planning Overlay Map
No.5: Intensity,” Auckland City Council Plan Central Area Section (Operative

Fig. 55 - The adminission of sunlight into public places (SAC), subject to

2004).

timeframes on key public spaces within the area of research. Information as

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma

extrapolated from “Appendix 11- Planning Overlay Maps and Schedules,”

p02.asp (accessed 18th March 2015).

Auckland City District Plan Central Area Section (Operative 2004).
http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendi

Fig. 52 - Listed heritage buildings within the area of research, subject to

x111.pdf (accessed 15th March 2015).

Planning Overlay Map No. 6. Reproduced information from “Planning Overlay
Map No.6: Built Heritage,” Auckland City Council Plan Central Area Section

Fig. 56 - The adminission of sunlight into public places (SAC) visualized as

(Operative

development control shafts over the city. Information as extrapolated from

2004).

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma

“Appendix 11- Planning Overlay Maps and Schedules,” Auckland City District

p02.asp (accessed 18th March 2015).

Plan
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Central

Area

Section

(Operative

2004).

http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendi
x111.pdf (accessed 15th March 2015).

Fig. 61 - Comparison of FAR models to the existing built up area.

Fig. 57 - The area of potential development, subject to the sun protection

Fig. 62 – Site photographs.

control shafts. Information as extrapolated from “Appendix 11- Planning
Overlay Maps and Schedules,” Auckland City District Plan Central Area
Section

(Operative

2004).

http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendi
x111.pdf (accessed 15th March 2015).
Fig. 58 - Built-up density within the area of research. Information as compiled
from Google Earth, https://www.google.com/earth/ (accessed 22nd April
2015).
Fig. 59 - The distribution of FAR within the area of research, subject to the
District Plan 2005. Intensity requirements from “Planning Overlay Map No.5:
Intensity,” Auckland City Council Plan Central Area Section (Operative 2004).
http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdma
p02.asp (accessed 18th March 2015).

Fig. 63 - Connecting Albert Park to Auckland harbour front.
Fig. 64 – Left, proposed overlay grid; right, the existing grid.
Fig. 65 - The proposed network of raised paths to connect Albert Park to the
harbour front.
Fig. 66 - Sections through the area of research.
Fig. 67 - The proposed overlay grid over downtown Auckland.
Fig. 68 - Potential redistribution of development intensity subject to the
proposed overlay grid. Intensity requirements from “Planning Overlay Map
No.5: Intensity,” Auckland City Council Plan Central Area Section (Operative
2004).

Fig. 60 - The distribution of FAR within the area of research, subject to the

http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp

PAUP 2014. Intensity requirements from 3-Business Zones, The Proposed

(accessed 18th March 2015).

Auckland Unitary Plan (notified 30 September 2013).
Fig. 69 - Comparison of development area distribution between, above, the
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existing built-up; middle, the District Plan 2006; and bottom, the proposed

Fig. 88 - The redistribution of development area for the proposal.

redistribution of area.
Fig. 89 - Building proposal site plan.
Fig. 70 - The proposed network of paths.
Fig. 90 - Building proposal floor plans.
Fig. 71 - Development upon existing available sites within the proposal area.
Fig. 91 - Building proposal roof plan.
Fig. 72 - Additional redevelopment of several sites within the proposal area.
Fig. 92 - Building proposal section.
Fig. 73 - Potential open spaces along the network of raised paths.
Fig. 93 - View towards the proposed building along Commerce Street.
Fig. 74 - Typical cross-section of the raised paths.
Fig. 94 - Birds eye view of the proposed building from the South-West.
Fig. 75 - Building interface scenarios with the raised paths.
Fig. 76 - The Raised Path levels correspond to the FAR assignments.
Fig. 77 – Proposed requirements for cantilevers.
Fig. 78 - 84 - A possible development scenario within the programme area.
Fig. 85 – 87 - Views from the proposed Raised Walks
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Fig. 1 - Diagram illustrating the prospect of the Transfer of Development Rights (TDR) from Grand Central Terminal, New York. Illustration from Alex Lehnerer, “Grand Urban Rules.” Rotterdam:
nai010 publishers, 2014.
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7.0

Introduction

recognizable buildings in New York, such as the Empire State Building
and the Trump Tower. The evolution of these private arrangements
now includes separate covenants, to occupy neighbouring airspace

Air rights exist as a consequence of the evolution of the legal

within a city block. This has lead onto several recent Cantilevering

understanding of property and its components. Property, in its

Building innovations in New York, including the Porter House and the

modern legal signification, may be understood as a ‘bundle-of-rights.’

Nordstrom Tower in Manhattan.

These constitute ownership interests that may be divided over time,
amongst different people. Of these is the right to airspace over
property that can, in turn, be transferred. The Transfer of
Development Rights (TDR) is the practice of transacting air space.
TDR permits the transfer of development potential between separate
plots without relinquishing land ownership. It results from the
recognition that the right to develop land is an entirely independent
aspect of land ownership.1 (Fig. 1)
The application of TDR in cities has evolved along two
separate trajectories: the private and the public. It began as a legal
anomaly of the 1916 Zoning Ordinance of New York City, adapted for
private exchanges between lot neighbours to create some of the most
1

James A. Coon “Transfer of Development Rights,” Local Government Technical

Series, New York State Department of State (2010) http://www.dos.ny.gov (accessed
Oct 29th 2014).
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TDR is used in public application by city councils in order to
implement particular planning objectives. These objectives began in
1965 with the gazetting of historic landmarks for preservation by the
New York City Council (NYCC). TDR was enacted to compensate
historic building owners for a loss of revenue by allowing for transfers
across streets and intersections. The usage of TDR was later extended
by the NYCC into entire districts where historic buildings, or else
cultural and recreational areas could be preserved from development
by transferring potential development area elsewhere within the
district.
This paper highlights the disjunction between the two
trajectories- of private and public- and suggests the reconciliation of
concepts in the use of air rights; that is, in the application of TDR
districts and the extension of air space into neighbouring lots. The

purpose of such an endeavor would be directed at the better

The primary research aim of this project is to evaluate the

organization and habitability of cities. In particular, it is directed at

practice of the Transfer of Development Rights (TDR) as it applies to

the role of architecture in providing for richer and variable

urban design and architecture, and to speculate upon how this may be

experiences in the city, removed from single plot extrusion tower

extended to broader city planning and habitability objectives. The

blocks.

project intends to apply findings of this research to address the
This research project is concerned with the implementation of

a TDR programme, to reassign the available development intensity in

intensity issues of downtown Auckland as expressed in the Draft
Proposed Auckland Unitary Plan (PAUP). 2

an area of downtown Auckland. The programme is implemented

Though these pursuits are entirely academic, the findings are

utilizing a grid over some existing city blocks. The spines of this grid

anticipated to benefit architectural practice in the application of new

are defined by raised public walkways, which weave through the

architectural and urban design possibilities in the city. The practice of

existing city fabric creating a network of raised paths.

TDR in recent years, in New Yorks City has included separate

The project subsequently proposes an architectural scenario
comprising an 18-storey mixed-use building within the TDR
programme area. The proposal harnesses the available development
area from several neighbouring buildings, including a listed heritage
building, and cantilevers over proportions of them. The building forms

covenants for buildings to occupy air space over neighbouring
properties. This reconstitutes the very notion of site and defined
boundaries for an architect. The prospect presented here is in the
consideration of building interfaces and between neighbouring
buildings, private and public realms.

the intersection of several raised paths at different levels; six-stories,
nine stories and twelve-storey heights and is entirely pedestrian so as

2

to connect the street-level to the raised paths above.

Council,

“Creating the World’s Most Livable City,” Draft Auckland Plan Summary, Auckland

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/thea
ucklandplan/Documents/draftaucklandplansummary.pdf (accessed 28th June 2015).
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A reconstituted notion of site and available development area,

This research looks to possibilities in the architectural design

renders current modes of city planning irrelevant. Many cities,

of buildings and urban environments in light of a renewed

including Auckland City, experience wastage in potential development

understanding of air rights. In view of the prospect of a revised

area and could benefit from the prospect of a reorganization of

delineation of the concept of site, the research looks to the

intensity. This work looks to this prospect in light of the draft PAUP,

architectural

and presents a city planning solution to Auckland City’s growth

arrangements within an urban context.

problems.

possibilities

of

new

building

typologies

and

Though planning efficiency, as an aim of city planning is

The research question, thus posed, is twofold; what are the

important to the discussion, it is not the central aim of this research.

formal and spatial possibilities in the urban design and architecture of

Much of the analysis of cities in this research paper concerns the

cities with the transfer of Air Rights? Could Auckland and the requisite

efficiency of city planning in the redistribution of development area.

higher density implied by the Draft Proposed Auckland Unitary Plan

However, this is performed within the ambit of urban design and

(PAUP) benefit from such an approach in its implementation in the

architecture, and is driven towards habitability rather than efficiency.

CBD?

Though such a proposition would, perhaps, better benefit a
This

disciplines:

city on the verge of a crisis in respects to housing its population, such

architecture, urban design and city planning. The research begins with

as in Mumbai or Beijing. Auckland was chosen for its specific issues,

an understanding of policy, and its application to city planning and

particularly with regards to intensity in the PAUP. Though arguably it

urban design; but only within the specific remit of buildings and how

lacks urgency and does not require immediate solutions, it presents

they perform in design and space. As such, architecture lies central to

the prospect of a young city which could grow quite differently and

the entire discussion, be it an extended one.

avoid a lot of the problems larger cities currently experience.
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research

project

straddles

several

The sources used for this research were multiple. Contributing

Real Estate section of the New York Times in January 2014, provided

largely to the knowledge in TDR were recent New York City Council

the information on the Cantilevered Buildings there. 6 The specific

documents surveying their application. The Department of City

case studies of the Nordstrom Tower and 35XV were derived from

Planning’s,

Rights

these sources, whilst planning information on the Special West

Mechanisms in New York City,” presented examples and case studies

Chelsea District in New York was sourced online from the Department

in the evolution of TDR application by the New York City Council. 3 A

of City Planning, City of New York. 7

“A

Survey

of

Transferable

Development

corresponding research paper conducted by the Furman Centre for
Real Estate and Urban Policy of New York University, “The Market for
TDRs in New York City,” presents a broader view of the private usage
of TDR in the city. 4

Vishaan Chakrabarti’s work at the Centre for Urban Real
Estate (CURE) on TDR at Columbia University, New York, is
periodically referred to in the paper through various lectures he has
recently delivered. His concept of a ‘Cap-and-Trade,’ TDR programme

The Municipal Arts Society (MAS) report in 2014, “The

is adopted extensively within the proposals in this project. 8 As well,

Accidental Skyline,” presents context and case studies of the Point
Tower projects in New York City 5, whilst the article by Robin Finn,
“The Hangover: Cantilevered Buildings of New York.,” published in the

6

Robin Finn, “The Hangover: Cantilevered Buildings of New York,” Real Estate, the

New York Times (January 2014).
http://www.nytimes.com/2014/01/12/realestate/cantilevered-buildings-of-newyork.html

3

“A Survey of Transferable Development Rights Mechanisms in New York City,” the

Department of City Planning, New York City (updated February 26th 2015), 3.
4

Vicki Been, John Infranca and Joseph Madar, “The Market for TDRs in New York

7

“High Line Adjacency Controls” West Chelsea Zoning Proposal, NYC Planning,

Department of City Planning, City of New York,
http://www.nyc.gov/html/dcp/html/westchelsea/westchelsea3b.shtml (accessed

City,” Furman Centre for Real Estate and Urban Policy, New York University School of

25th June 2015)

Law (October 2013).

8

5

“The Accidental Skyline,” The Municipal Arts Society (2014).

http://www.mas.org/urbanplanning/accidental-skyline/ (accessed

Vishaan Chakrabarti, “Zoning and the Competitive City,” a lecture presented at the

conference, ‘Zoning and the City,’ Department of City Planning, New York (November
18th

March 2015)

15th 2011).
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Jane Jacob’s, “The Death and Life of Great American Cities,” 9 provide

practice in TDR, and the extension of airspace in modern building

for the urban design objectives in the research, whilst Sir Leslie

development. This provides for the legal frameworks and as well, the

Martin’s defense of the city grid in his 1972 paper, “The Grid as

context of their application in cities. Case study buildings are

Generator,” provides for the basis of a planning framework in the

reviewed for context, lot composition, procedures of approvals as well

proposal. 10

as for architectural design. The cantilever case studies are then

Finally, the draft Proposed Auckland City Plan of 2014 is

categorized and speculated upon in respects to formal design.

referred to extensively, to providing for the policy and planning

Subsequently, Sir Leslie Martin’s proposed alternative grid for

grounding in Auckland City. The document frames the aspirations and

Manhattan in 1972 is adapted as a planning and urban design

objectives of the City Plan and describes the mechanisms intended to

mechanism for a Cape-and-Trade TDR programme. This is used to

achieve it. The final proposal of this report acts complimentary to

create a model for evaluation over a part of Midtown Manhattan. The

these mechanisms, working concurrent to them. 11

same strategy is adapted to a downtown Auckland site, but with a

The methods of this research project begins with the analysis
of the historical development of air rights to its usage in current
9

Jane Jacobs, “The Death and Life of Great American Cities,” (New York: Random

House, 1961).
10

Leslie Martin, “The Grid As Generator,” Architectural Research Quarterly, Cambridge

Journals, Vol. 4, Issue 4 (Summer 2000) 309-322.
11

“Creating the World’s Most Livable City,” Draft Auckland Plan Summary, Auckland

differing urban design and planning strategy. This is performed after
extensive analysis of the potentials that exist in development area
redistribution in downtown Auckland.
A specific building proposal is developed to describe the
architectural potentials for development within the context of the
proposed TDR programme master plan in Auckland. This is
elaborated upon with respects to potential formal and spatial

Council (2011).

arrangements within the proposed building. Specific attention is given

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/thea

to the proposition with respects to the division of private and public

ucklandplan/Documents/draftaucklandplansummary.pdf (accessed 28th June 2015).
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spaces and the architectural interfaces between spaces and adjacent

envisioned in which a greater sensitivity to urban context is required

buildings.

as well as a revised approach to the corresponding formal and spatial

This research illuminates the architectural, urban design and

interfaces.

planning prospects inherent to a renewed application of air rights.
Highlighted throughout the research is the problematic split between
private and public usage of TDR at current in New York. A possible
reconciliation is proposed which could effectuate the way we
experience and inhabit cities in general.
The proposal for Auckland illustrates the application to
specific issues in the city, namely topography and layout, varied
development intensity and built density as well as the prospect of
habitability and what that could mean within the context of the PAUP.
A version of Auckland is demonstrated which could grow within the
given policy remits of current intensity allowance, yet be reconfigured
in such a fashion to allow required growth, whilst introducing new
urban experiences to the city.
Lastly, this project finds a manner of building which will be
unavoidable in the future, as the context within which buildings are
designed, the organization of city blocks and the way in which we
inhabit space evolves. A future of architecture and urban design is
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i. Heaven and Hell

iii. Flight

ii. Infinity

iv. The Skyscraper

Fig. 2 - The diminishing dimensions of air ownership over time, beginning with Heavan and Hell, and up until the modern skyscraper.
Above left, Pieter Bruegel the elder, Heavens Overseeing Descent Into Hell, circa-1560; above right, Orville and Wilson Wright, 1902; bottom left, infinity symbol; bottom right, Empire State Building
(circa 1930s).
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8.0

Policy

modern definition as ad coelom, the principle defined by the Roman
jurist Accorso di Bagnolo was adapted into English Common Law from
the rule of Edward I (1239-1307).

Air rights have been historically defined by various
dimensional concepts. These concepts are chronologically explained
here, beginning from vertical concepts as to the extents of private

This notion of ownership was expanded by William Blackstone
in his “Commentaries on the Laws of England (1765),” which opined,

ownership over air space and subsequently, (Fig. 2) to horizontal

“Land in its legal signification has an indefinite extent, upwards as

concepts as to the geographical distance over which air rights are

well as downwards; whoever owns the land possess all the space upwards to

transferred from one landowner to another.

an indefinite extent; such is the maxim of the law.”1

The horizontal concepts begin as an expression of private air

Blackstone’s contribution to the definition was to become

ownership, as exchanged between two individuals and develop into

significant. His 18th century treatise was influential in methodically

public regulatory mechanisms of varying scales, driven by council

decoding and clarifying the common law of England, which had

objectives for city planning. These are termed the Transfer of

traditionally been reliant on precedence rather than statute. It is often

Development Rights (TDR).

cited as the source of common law in pre-Revolution America and
formed the basic idea of property and its legal adaption.

Cuius est solum, eius est usque ad caelum et ad inferos,
“For whoever owns the soil, it is theirs up to Heaven and down to Hell.”
Accorso di Bagnolo; (c. 1182 – 1263).
The 13th Century Latin above describes the legal conception of
land (and air) ownership up until the 20th Century. Abbreviated in

1

Keith H. Hirokawa, “From Euclid to the Development of Federal Environment Law,”

in Justice and Legal Change on the Shores of Lake Erie: A History of the United States
District Court for the Northern District of Ohio, ed. Paul Finkelman, Roberta Sue
Alexander, (Ohio: University Press, 2012), 214.
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The advent of flight complicated these dimensions. By the

shall not be flown” which was a distance of 1,000 feet above cities and

1930’s, air flight had been performed across the globe. After the First

“elsewhere at a height no less than 500 feet, except where

World War, air flight had found application in postal services,

indispensable to an industrial flight operation.”4

particularly in the expanses of America. Yet there was little definition
of the legality of flying over private property. This was a question of
unoccupied space and the degrees, in which, landowners could invoke
the doctrines of nuisance and trespass against air flight.2 The question

8.1

which arose; ‘was how far up into the heavens do property boundaries

Commoditization

reach?’
In aid of the growing demand for airports, the United States

In 1915, the 40-storey Equitable Building in New York was

Congress defined, at the time, a “navigable airspace” and declared that

completed. Occupying an entire city block, the building’s mass

such space,

prevented light and air penetration onto the streets below causing a

“…shall be subject to a public right of freedom of interstate and
foreign air navigation.”3

huge public outcry.5 (Fig. 3) New Yorkers reasoned that construction in
the manner of the Equitable Building ‘would turn Manhattan into an

Federal laws in the United States prevented nuisance and
trespass actions against reasonable flight and, as such, ad coelum could

4

Ibid.

not be invoked upon “airspace normally traversed by the aviator.”

5

The Equitable Building was purported to have cast a ‘7-acre shadow on the

Federal regulators established height elevations below which “aircraft

surrounding streets, a permanent shadow up until the 27th storey of the Singer
Building across the road, and completely cutting off sunshine to at least three other

2

Ibid, 216.

buildings shorter than 21-storeys around it,’ [“Shadows Cast by Skyscrapers," Building

3

Ibid.

Management, November 1918, 38].
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unpleasant dark maze of streets.’ 6 In response, the city council

height of buildings satisfying this “25% Rule” was limited only by

established a regulatory framework for building controls to preserve

economics and building technology. 8 Notable buildings developed

the habitability of the city.

using this provision included the Empire State Building in 1931.

The 1916 Zoning Resolution of New York City established a

The Zoning Lot Merger (ZLM) marked the beginning of the

series of setbacks subject to street width and imposed height

concept of the Transfer of Development Rights (TDR), as it is practiced

limitations in order to limit building bulk. Some of these restrictions,

today. ZLMs were “not created to serve any particular policy purpose

however, were only applicable when a building occupied more then a

and can be described as an artifact of the changing definition of a

quarter of its total plot.

‘zoning lot.’”9 Although this was not an intended purpose of the 1916

The Department of Buildings interpreted a ‘lot’ to include not
just parcels held in ‘common fee ownership’,7 but also lots that had
been combined by a sale, lease, or other conveyance of the right to air

Zoning Ordinance, ZLMs began the commoditization of air rights over
properties in the 20th century. Empty space, as such, could be assigned
a value and traded for profit.

space. This became an incentive for property owners to enlarge their
lots by leasing or purchasing air rights from neighbouring properties
to avoid the height and setback restrictions.
A 'plot,' therefore, could be interpreted to include contiguous
lots whose owners had sold their air rights to the developer. This
came to be known as the Zoning Lot Merger (ZLM). As such, the
6

"Shadows Cast by Skyscrapers," Building Management, November 1918, 38.

7

“A Survey of Transferable Development Rights Mechanisms in New York City,” the

Department of City Planning, New York City (updated

26th

February 2015), 3.

8

Ibid, 3.

9

Ibid, 2.
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Fig. 5 – Left, Penn. Station in New
York, 1910. It’s demolition in 1964
for development was greatly protested and lead onto the city’s first heritage building preservation laws.
Fig. 3 – Left, The Equitable Building,
New York, 1915. The contentious
building that inspired the first Zoning Ordinance in New York City.

Fig. 6 – Left, The UN Building, New
York, 1952. The creation of the Special United Nations District empowered the United Nations to dictate
development within the district with
the use of TDR.

Fig. 4 – Left, Mies Van Der Rohe and
Phillip Johnson’s Seagram Building
in New York, 1958. The Modernist
icon, and Le Corbusier’s ‘Tower and
Park,’ ideas were a large inspiration
for the city and were influential in
the preparation of the 1961 New
York City Zoning Ordinance.
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Fig. 7 – Left, Dharavi slum in Mumbai. A primary cause of the congestion in Mumbai is the widespread
unregulated construction of slum
tenements.

8.2

Regulation

The 1961 Zoning Resolution sought to reform the prior 25%
site coverage ruling, which had seen large amounts of unregulated tall
building in the city. Though the 1961 Zoning Resolution made no

In 1961, after a period of extended consultation, New York

specific provisions for the transfer of development rights (TDR), a

City adopted its second zoning resolution, which stands today. The

refined definition of a ‘zoning lot’ permitted “unused development

1961 Zoning Resolution introduced the revolutionary concept of

rights of adjacent properties (contiguous in a city block) to be

Floor Area Ratio (FAR) into city planning. FAR is a policy-lead

transferred with at least a 50 year lease (with an option to renew to

assignment of intensity throughout the city as described in a master

75 years) in place on the adjacent properties.”11

plan. (Fig. 4)
This enabled the owners of property lots to calculate the
amount of development rights they had in terms of zoning square feet

The leasing requirements were repealed in the 1977 Zoning
Lot Declaration Agreement (ZLDA). The ZLDA contained a revised
definition of a "Zoning Lot" to,

(zsf), giving properties in the city, a finite, inherent land (and air)
value. Air, in the form of ‘development rights,’ thus came to be

“…include a tract of land consisting of two or more contiguous tax
lots, located on a single block, which at the time of filing for a building permit

quantifiable and tradable in the city. The application of FAR to limit
building size varied from 0.5 to 15 with property height limits and
setbacks still in application.10

example, on a 10,000 square foot zoning lot in a district with a maximum FAR of 1.0,
the floor area on the zoning lot cannot exceed 10,000 square feet,” [Zoning Glossary,
http://www.nyc.gov/html/dcp/html/zone/glossary.shtml (accessed 22nd September

10

“The floor area ratio is the principal bulk regulation controlling the size of

2015)].
Vicki Been, John Infranca and Joseph Madar, eds., “The Market for TDRs in New

buildings. FAR is the ratio of total building floor area to the area of its zoning lot. Each

11

zoning district has an FAR which, when multiplied by the lot area of the zoning lot,

York City,” Furman Centre for Real Estate and Urban Policy, New York University

produces the maximum amount of floor area allowable on that zoning lot. For

School of Law (October 2013).
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or certificate of occupancy
treated as one zoning

‘is declared to be a tract of land to be

lot.’”12

restrictions on landmarked properties beyond the usual zoning and
land

use

regulations

and

rendered

unusable

the

available

development rights.
The Zoning Resolution was amended in 1968 to include
8.3

Adaptation

Section 74-79 which created a CPC (City Planning Commission)
Special Permit that enabled the owners of landmarked buildings to
sell the unused development rights to ‘adjacent’ properties, which

The post-World War II building boom and a scarcity of land in
New York heightened the need for historic building preservation laws.

included ‘contiguous’ properties, but more profoundly, those directly
across the street or those that share an intersection. 14

The 1964 demolition of the historic Pennsylvania Station was
followed by a huge public outcry. (Fig. 5) As a result, the Landmarks
Preservation Commission of New York (LPC) was created in 1965,
with the city’s first landmarks created later that year.

Landmark Transfers (LT) were the first instance of a TDR
policy purposefully enacted to defined ends by the city. A report on
the subject by the Department of City Planning, New York City states,

This, however, ‘created great financial hardship for historic

“Whereas ZLMs emerged in an organic, largely indeliberate fashion,

building owners.’ 13 The landmark designation placed significant

landmark transfers were New York City’s first TDR mechanism consciously
designed to accomplish a specific purpose.”15

12

Ibid.

13

Margaret Giordano, “Over-Stuffing the Envelope: The Problems with Creative
A Survey of Transferable Development Rights Mechanisms in New York City,” the

Transfer of Development Rights,” Fordham Urban Law Journal Vol. XVI, The Berkeley

14

Electronic Press (bepress). http://ir.lawnet.fordham.edu/ulj (accessed 18 March

Department of City Planning, New York City (updated 26th February 2015), 9.

2015).

15

26

Ibid.

Section 74-791 of the current legislation dictates that, in order

8.4

Expansion

to enable Landmark Transfers, the City Planning Commission (CPC)
must be presented with a programme for the continued maintenance
of the building which ‘will indeed result in preservation.’16 Further, if a

Pursuant to the creation of the Landmark Transfers, the New

government entity owns the historic building, ‘the special permit

York City Council created Special District Transfers (SDT) in 1970.

application must include a plan to provide a major improvement on

SDTs comprise entire districts in which TDR transfers are encouraged

the areas pedestrian circulation or transportation system.‘

to achieve larger planning objectives. They were purposed initially for

The requirements for a landmark transfer are substantial,
complicated and costly. Usage of the enactment remains limited to

the protection of heritage sites and evolved to serve multiple
objectives. They are summarised as,

larger transfers or else to places of available development area
scarcity. Since the inception of landmark transfers in 1968, the
provision has only ever been used successfully eleven times in New
York.17
16

“…geographic areas within which contiguity requirements are
eliminated and eligible

granting sites are able to transfer development

rights to specified eligible receiving lots

outside of the block or even many

blocks away.”18

The permit application is subject to the NYC Uniform Land Use Review Process

Permit (ULURP) application including “a site plan of the granting landmark lot and the

The first of these projects were created in 1970 in the Special

receiving lot, all development plans on the receiving lot, a programme for the

United Nations District in Manhattan. (Fig. 6) The UNDC was

continued maintenance of the landmark and a report from the Landmark

empowered under state law to issue bonds, purchase land, and

Preservation Commission.” [A Survey of Transferable Development Rights
Mechanisms in New York City,” the Department of City Planning, New York City, 9].
18
17

A Survey of Transferable Development Rights Mechanisms in New York City,” the

Department of City Planning, New York City (updated

26th

February 2015), 9.

Vicki Been, John Infranca and Joseph Madar, eds., “The Market for TDRs in New

York City,” Furman Centre for Real Estate and Urban Policy, New York University
School of Law (October 2013).
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exercise eminent domain to consolidate ownership in the District and

preserve the theatres. Transfers required ‘assurances (through

to develop the areas surrounding the existing United Nations

restrictive covenants) that the granting site would remain a theatre.’20

complex.19 Many SDTs followed, often of questionable motivation, but
with little success until the turn of the century.

Another popular and widely publicized SDT project is the
Special West Chelsea District, known more commonly for the High

In 1982, the city created the Theatre Subdistrict as part of the

Line. The High Line is a 2.33km long raised park built on a raised

Special Midtown District in between 6th and 8th Avenues, from 40th

section of a New York Central Railroad spur which was long disused.

to 57th Streets.

The programme took considerable time gaining

In order to protect the new park from development, a TDR

traction and became effective much later in 1998, subsequent to

programme was created to allow for ‘owners of land underneath and

reforms in the legislation. The Subdistrict intended to preserve the

immediately west of the High Line to transfer unused development

theatres and their cultural activity, which had come under threat from

rights to receiving sites, located further away, along 10th and 11th

commercial development. The city recognized the cultural value of the

Avenues.’21

institutions, particularly to tourism and sought to protect them.

Though the available FAR was limited, the relative ease of

The Theatre Subdistrict permitted TDR transfers away from

transacting them made the scheme tremendously popular. In total, 25

46 landmarked theatres listed around Midtown Manhattan to other

TDR transactions were recorded in the project, amounting to

parts of the Subdistrict. The City Planning Commission (CPC) was to

403,983sft. It received great press coverage for the public park

certify each individual transfer with an additional requirement that a

created along the High Line and also for the new architecture

contribution be made to the Theatre Subdistrict Fund created to

effectuated by the transfers.

19

A Survey of Transferable Development Rights Mechanisms in New York City,” the

Department of City Planning, New York City (updated

28

26th

February 2015), 26.

20

Ibid, 21.

21

Ibid.

Fig. 8 - The distribution of cities around the globe, which utilize a TDR, programme. Map compiles listed information from Rick Pruetz, ”TDR without Borders: An International Look at Transferable Development Rights.” http://smartpreservation.net (accessed 3rd April 2015).
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8.5

Proliferation

property for public purposes without compensation.” 23 It has been
used as a legal protection strategy employed by councils for claims
against development regulation, as with the landmark US Supreme

To date, the application of the transfer of air rights has grown
with reportedly 283 cities and towns across the United States, in both

Court case for compensations against regulatory takings, Penn Central
Transportation Co. v. New York City, 438 U.S. 104 (1978).

as-of-right as well as discretionary application jurisdictions. Globally,
the figure is more limited, to less than 40 cities. (fig. 8)

The concerns stem from the relatively organic manner of
development of the application into policy in New York. TDR has seen

Rick Pruetz FAICP, an American planner and author on the

great failures in its use despite its success stories. Nevertheless, the

subject, finds that the relatively underwhelming use of TDR by city

application has found resonance in particular concerns in cities

councils outside of the United States, is due to a lack of ‘conviction’ of

around the globe, giving rise to its proliferation and varied application.

planners in the effectiveness of TDR as a planning implementation
tool. Further, the author cites the perception that the concept is bound
to interpretations of property ownership endemic to the United
States.22

8.6

Abstraction

TDR has been depicted, “as a legal defense against a claim,
based on the Fifth Amendment of the US Constitution, that a
One particular concern with TDR is in its application as a

regulation has gone so far that it has effectively ‘taken’ private

‘floating’ development right. Such a mechanism operates with an
22

Rick Pruetz, ”TDR without Borders: An International Look at Transferable

increased sender source value or else, without a specific receiver site,

Development Rights,” (13th January 2014), http://smartpreservation.net (accessed 3rd
April 2015).
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23

Ibid.

with the issuance of TDR certificates as commodities. Increasing the

new ones in the city including roads and elevated highways, an

sender

elevated rail service, utilities, parks, public amenities and buildings.25

source

development

value

is

known

as

Additional

Development Rights (ADR). Put differently, the creation of TDR

(fig. 7)

value out of thin air. New York City does not have such an application
and the council has great reservations with it. The City Planning
Commission of New York stated:

necessary resources to effectuate the large infrastructural plans for
the city. The 1991 Master Plan described these plans as well as the

“The Commission believes that floating development rights, which
has also been

The plan also recognized that the MCGM did not have the

suggested for landmarks owned or held by not-for-profit

specific sites and acreages required to make them happen. The MCGM
subsequently drew up a ‘wish list,’ comprising direly needed sites and

legal and planning issues with citywide

facilities by the city. Concurrently, a Roads/Reservations TDR

implications. These suggestions conflict with the underlying justification for

programme was devised so as compensate land owners for land

any development rights transfer, which is that the added

surrendered to the city.

groups, raises some difficult

development

it

permits on a receiving site is compensated by the guaranteed diminution

The particularity in Mumbai was that, in line with their view

of development potential of the granting site nearby.”24

One such city to utilize floating air rights is Mumbai, India. The
1991 Municipal Corporation of Greater Mumbai (MCGM) city
development plan and Development Control Regulations (DCR)
adopted revolutionary ideas from the United States including FAR and
TDR. The plan aimed at improving existing infrastructure and creating
24

that the South of Mumbai was overcrowded; all TDR certificates
issued were to be only utilized North of the city. This meant that the
TDR was not bound to adjacency or opposing sides of streets and
intersections or else even within adjacent city blocks as in New York.
It meant that development area could be transplanted tens of

Michael Kruse, “Constructing the Special Theater Subdistrict: Culture, Politics, and
Navtej Nainan, “Building Boomers and Fragmentation of space in Mumbai” in the

Economics in the Creation of Transferable Development Rights,” The Urban Lawyers

25

40 (2008).

Economic and Political Weekly, 24th May 2008.
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kilometres away to completely different ward jurisdictions in order to
curb city development.
The second distinction was that FAR was not only merely
being shifted, it was also being created to compensate builders for
providing public amenities. DCR 33 (Roads) and 34 (Reservations) lay
out that land surrendered would be compensated in equal area size in
TDR certificates. However, for every square metre (sqm) built of
public buildings, 1.33 sqm would be awarded to the builder and 0.25
sqm would be awarded for every square metre of road. 26

26

CHF International, “The Use and Transfer of Development Rights and Additional

Development Rights in Urban Services Upgrading,” The Fourth Urban Research Forum
(March 2007).
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Fig. 9 – Above left, 432 Park Avenue; above right, The Porter House in Chelsea, examples of the two typologies in New York City; the Cantilevered Building and the Point Tower.
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9.0

Typology

“…Instead, the municipal planning document PlaNYC addresses the
City’s priorities but does not fully address the effects of incremental
development, which strains infrastructure.“2

In the article, ‘Zoning Shapes the City,’ in ‘Urban,’ Columbia
Two typologies may be proposed to illustrate the extremes of

University’s Urban Planning Magazine (Fall 2011), Alex Wallach
describes seven different theories of urbanism in the 200-year
lifespan of development control in New York City. These theories were
“punctuated by government interventions that responded to specific
problems of urban life.”1

Incrementalism in New York; the Point Tower and the Cantilevered
Building. (Fig. 9) The Point Tower is seen here as a mechanism for the
agglomeration of city block potential, where available development
area within a city block is harnessed to create a single tall and thin
building.

These include theories of ‘Light and Air’ following the 1916
Conversely, the Cantilevered Building is one of fragmentation.

Zoning Resolution as well as ‘Preservation’ following the creation of
the 1990’s Historic Districts in response to a perceived loss of historic
character in the city. In place of any current theory, he proposed
Incrementalism, which he used to describe the unregulated and
prevalent use of private Zoning Lot Mergers (ZLMs) in development
projects. The lack of regulation, he feels, could have an overall adverse

Here a proportion of the available area of a city block, is transferred
and a separate covenant put in place, enabling the new development
to occupy airspace over a neighbouring property. These typologies are
products of the extreme property values in the New York City which
justifies the heavy engineering involved in constructing them.

effect on the city,

The two typologies are creations of Zoning Lot Mergers (ZLM).
Positioning several built examples upon a map of New York City

1

Alex Wallach, “Zoning Shapes the City,” in Columbia University’s Urban Planning

Magazine, Fall 2011, 32.
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2

Ibid.

Fig. 10 - The different phases in New York City’s history of zoning. Illustration from Alex Wallach, “Zoning Shapes the City.” URBAN Columbia University’s Planning Magazine, Fall 2011, pg. 32.
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reveal that most were built outside of the Special Districts (SDT) and

Widespread ‘incremental’ development on city infrastructure

were not necessarily subject to any evaluation by the City Planning

is a growing concern. The Point Towers, which intensify development

Committee (CPC) or local Community Boards. (Fig. 19) Although some

within a very small building footprint, exhausts electricity and sewage

were subjected to special reviews due to cantilevers proposed over

services. Further, these ‘supertall’ towers are adversely impacting the

adjacent landmarks, most did not require any special approvals and

habitability of the city by casting long and thin shadows across Central

could be built as-of-right.

Park. However, the Cantilevered Building offers up a counter-type

This illustrates the tentativeness of developers in building

whose potentials are yet unrealized.

within Special Districts, as they prefer an as-of-right process as

The New York City Council allows little provisions for these

opposed to any discretionary reviews. External reviews tend to bring

buildings in any planning policy, i.e. the SDT districts. When they are

with them additional requirements and long procedures, which draw

composed of Landmark-type TDR transfers, the CPC and Community

out a development plan. Ross F. Moskowitz, a New York attorney

Board evaluations are generally unfavourable. Exemptions occur in

specializing in land use law at Stroock & Stroock & and Lavan writes,

well-designed variations of the Cantilevered Buildings such as the

“The big benefit for a developer doing as-of-right is certainty. The
risk of going through ULURP (NY City’s Uniform Land-Use Review Procedure)

Porter House by SHoP Architects where Community Board support
was unanimous.

is time and certainty—there’s no deadline for the environmental review that
you need to finish before the process even begins.”3

3

Kim Velsley, “No Sky Zone: Residents of 57th Street Rage Against Extell’s High Rise

Row, ‘Gluttonous’ Buildings,”

Real Estate, The Observer (23rd Oct 2013)

http://observer.com/2013/10/no-sky-zone-residents-of-57th-street-rage-against-
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extells-high-rise-row-gluttonous-buildings/#ixzz3b1I2nTEP (accessed March 18th
2015).

9.1

“Slenderness… a silhoutte or thin piercing through the skyline,

Agglomeration: The Point Tower

…weight and gravity, … a sense of setback and formation in meeting the
sky…”5

‘Supertall’ is a category of building defined by the Council on

Chakrabarti drew comparisons between the staggered profiles

Tall Buildings and Urban Habitat (CTBUH) as between 984 to 1,968

of the early NYC skyscrapers and the post-war shift towards larger

feet in height. Towers that exceed this are termed ‘Megatall’ and are

office floor plates, creating a stockier tower. He cites the current trend

technically not permitted in the United States as they penetrate the

towards ‘slender’ residential towers as an ‘…opportunity to

safe flying zone established by the Federal Aviation Administration

reintroduce the slender silhouettes’ (of the early skyscrapers).6 Point

(FAA). The Point Towers being built in New York City (NYC) at

Towers have miniscule floor plates, in comparison to their great

present are ‘supertall.’4

heights. This is due to the relatively small sites and the large amount

In 2014, Vishaan Chakrabarti, as a partner of SHoP Architects
in New York, described their Point Tower design at 111 West 57th

of development area consumed. This creates large tower aspect ratios
that exceed the engineering norms of below 1:6.7 Their tower is at
1:23.

Street as ‘a new building type.’ Chakrabarti describes,

5

SHoP Architects, WSP Group and JDS Development Group, “111West 57th St.:

Architects and Engineers Presentation,” a lecture presented in conjunction with the
exhibition, “Sky High and the Logic of Luxury,” at the Skyscraper Museum, New York
(March 11th 2014).
4

Kristonn Capps, “Why Cant We Build Superskinny Skyscrapers Elsewhere,” Citylab,

The Atlantic (26th June 2014), http://www.citylab.com/design/2014/06/why-cantwe-build-skinny-skyscrapers-everywhere/373493/ (accessed

4th

April 2015).

6

Ibid.

7

A tower aspect ratio (or slenderness ratio) refers to the ratio of the width (or depth)

to the height of the building. [Hi Sun Choi, “Super Tall Design Approach,” Thornton
and Tomasetti presentation (March 6th, 2009),
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Fig. 11 - The Point Towers of New York City case studies. Illustration reproduces information from “The Accidental Skyline.” NY: The Municipal Arts Society (MAS), 2014. http://www.mas.org/
urbanplanning/accidental-skyline/ (accessed 12th March 2015).
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Fig. 12 - The Point Towers of New York City case studies. Information as reproduced from “The Global Tall Building Database of CTBUH,” The skyscraper Center, http://skyscrapercenter.com
(accessed 19th April 2015).
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A Zoning Resolution preceded the two prior tower ‘types’
illuminated

by

Chakrabarti.

The

1916

Zoning

Resolution

District within blocks of each other, competing for views North
towards Central Park. (Fig. 11 and 12).

(unintentionally) created the provisions for ZLMs and the consequent
early New York skyscraper whilst the 1961 Zoning Resolution
promoted the Modernist tower. Chakrabarti’s third new proposed
skyscraper type, the Point Tower, still lacks any corresponding
regulation; either to encourage or discourage it.
In 2014, the Municipal Arts Society (MAS) published “The
Accidental Skyline,” a report critical of the use of ZLMs, which

Intended upon increasing public scrutiny in private ZLM
transactions, the MAS report recommends a ‘special permit’ process
requirement by the City Planning Commission (CPC) for ZLMs in parts
of the city. This would allow the public to impede transfers should
there be any particular concern as to the impact of the buildings
proposed.8

facilitated the creation of the Point Towers South of Central Park.

One of the projects highlighted by the report was the

Public concern revolves around the deep shadow cast by such towers

Nordstrom Tower at 225 West 57th Street. The project is the largest

over Central Park and the overloading of city infrastructure, which is

and tallest of the Point Towers proposed and cantilevers slightly over

already strained.

a neighbouring Historic Landmark. It will eventually rise to 94 stories

These buildings include 432 Park Avenue (1396 feet tall), 111
West 57th Street (1350 feet tall), 157 West 57th Street (1005 feet tall),
217 West 57th Street (at least 1400 feet tall), and 220 Central Park
South (1031 feet tall). All of them are in the same Midtown Manhattan

at 437m heights with a massive floor area of 1,140,000sft. Developed
by the Extell Corporation, the tower was designed by architects
Adrian Smith and Gordon Gill. This residential tower is under
construction and is set for completion in 2018. The aspect ratio of the
tower is 1:15. (fig. 13 and 14)

http://www.thorntontomasetti.com/wp-

8

content/uploads/2012/02/Super_Tall_Design.pdf (accessed 22nd September 2015)].

http://www.mas.org/urbanplanning/accidental-skyline/ (accessed 18th March 2015)
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“The Accidental Skyline,” The Municipal Arts Society (MAS) 2014,

Fig. 13 - The Nordstrom Tower on West 57th Street, Midtown Manhattan. Illustrations produced from information as extrapolated from “The Accidental Skyline.” NY: The Municipal Arts Society
(MAS), 2014. http://www.mas.org/urbanplanning/accidental-skyline/ (accessed 12th March 2015).
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Fig. 14 - The Nordstrom Tower cantilever; the prior proposal and the eventual cantilever. Elevations reproduced from illustrations in “The Accidental Skyline,” The Municipal Arts Society (MAS)
2014.
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The MAS report states that the development area comprised
the amalgamation of several plots as well as a Zoning Lot Merger

to other American cities such as Chicago, Los Angeles and San
Francisco.

(ZLM) that assembled air rights purchased from adjacent properties

Vishaan Chakrabarti terms them,

within Block 1029 of Manhattan. Nine of the eleven plots in the block
were involved with five plots amalgamated for its footprint. The

“a registration of the market… It is a typology that is happening, no

amalgamation of plots created a development area of 775,700sft

question…But if I look at our overall portfolio, (supertall) is not an enormous

whilst the ZLM of four properties transferred air rights added an

percentage in terms of

additional 263,040sft to the development.9

square footage.”10

The extremely high development market rates enable the

The current trend of Point Towers is particular to New York

extensive engineering for these towers. Most require expensive mass-

and it’s market conditions. The ZLM assemblies are the primary

tuned dampening11 to balance out the inertia of the tower as well as

limitation to Point Towers. As illustrated above, the assemblies are

cutouts and gaps are required midway through the building to allow

complex and acquisitions can take time. To develop the tower One57,

wind to pass through to control sway. This reduces development

(fig. 11)

15 years were spent assembling the air rights from twelve

efficiency.

separate ZLM transactions.
Most Midtown Manhattan blocks do not have sufficient
available air rights to be accumulated to create the Point Towers. As

10

Kristonn Capps, “Why Cant We Build Superskinny Skyscrapers Elsewhere,” Citylab,

The Atlantic (26th June 2014), http://www.citylab.com/design/2014/06/why-cantwe-build-skinny-skyscrapers-everywhere/373493/ (accessed 4th April 2015).

such, it is not likely that they will propagate as a building type

11

throughout New York. Further, there have been no exports of the type

acceleration due to wind or even earth quakes. [Hi Sun Choi, “Super Tall Design

Mass tuned dampeners are building components employed to reduce building

Approach,” Thornton and Tomasetti presentation on March 6th, 2009,
http://www.thorntontomasetti.com/wp9

Ibid.

content/uploads/2012/02/Super_Tall_Design.pdf (accessed 22nd September 2015)].
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Another strong limitation of Point Tower design is vertical
circulation. Although core walls may taper to become thinner as the

16) A

broad formal characterization of the types could be categorized

as following:

building gets taller, the required area for lifts remains. This renders
the small floor plates relatively inefficient with lift core space taking
as much as 30% of the overall size. (Fig. 18)

i.

Single facade type cantilevers

ii.

Multiple façade type cantilevers

iii.

The cantilevered object
The ‘single facade cantilevers’ are the prime typology. They

are typically corner buildings which are shifted away from an
9.2

Fragmentation: The Cantilevered Building

intersection, at the required upper level setback, over a neighbouring
building. This allows for the use of development area without
increasing building height. They have been termed, ‘tetris blocks,’ as

The Cantilevered Buildings of New York are a new building

single-block forms addressing a key elevation. 12

type, the potentials of which are in infancy. Conversely to the Point

An extreme example of this would be at 160, 22nd Street in

Towers, they fragment the remaining potential of a city block.

Manhattan, where a 25-foot cantilever engulfs a three-storey walk-up

Cantilevered buildings utilize ZLMs in their plot assembly with an

building next door. As the project is in an historic district, it required

additional covenant between landowners for a development on a

Preservation Committee approval that it obtained with some redesign.

receiver site to occupy the airspace over the sender site.
The research conducted for this paper identified eight
examples of Cantilevered Buildings in New York. The projects vary in
size and disposition, though most are residential buildings. (Fig. 15 and
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12

Robin Finn, “The Hangover: Cantilevered Buildings of New York.” Real Estate, the

New York Times (January 2014).
http://www.nytimes.com/2014/01/12/realestate/cantilevered-buildings-of-newyork.html (accessed 4th April 2015).

Fig. 15 - The Cantilevered Buildings of New York City case studies. Precedence studies from multiple sources including Finn, Robin. “The Hangover: Cantilevered Buildings of New York.” Real
Estate, the New York Times , January 2014.
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Fig. 16 - The Cantilevered Buildings of New York City case studies. Precedence studies from multiple sources including Finn, Robin. “The Hangover: Cantilevered Buildings of New York.” Real
Estate, the New York Times , January 2014. http://www.nytimes.com/2014/01/12/realestate/cantilevered-buildings-of-new-york.html (accessed 4th April 2015).
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Other examples include the Isis Condominium on the Upper East Side
of Manhattan and 64 Bayard Street apartments in Brooklyn.
The ‘multiple façade type cantilevers’ are where the
cantilevers feature an additional raised projected façade to the
building. The projection is often articulated as a separate element
within a composition of forms that overlap. Examples of this type
include ‘The Georgica” on 305 East 85th Street which includes two
cantilevers, one expressed as a ‘tetris block’ and the other as a raised
separate block.
The proposed 39-41 West 23rd Street presents a further
illustration of this type where, on a narrow site, the cantilever is
articulated as a separate wide block that rises higher than the
narrower street-facing block. The project is in an Historic District and
required permissions for its 50-space parking garage. It received
approval from the Community Board’s Land Use, Housing, and Zoning
Committee, but only after a lengthy debate.13

The third category, being the ‘cantilevered object,’ is also the
first of the types to have emerged. Typically comprising a heritage
building below, the type utilizes a cantilever to articulate a distinctive
raised object looming overhead. The first of the type in New York was
designed by the New York practice SHoP Architects. The Porter House
is a residential building on the corner of Ninth Avenue and 15th Street
in the former meatpacking district of New York and a short distance
away from the New York High Line, though it lies outside of the SDT
area.
Completed in 2003, it is a ten-storey apartment building,
which comprises an existing 1908 warehouse with its Renaissance
Revival beige-brick façade carefully restored. Looming four stories
over the warehouse and jutting 8ft into neighbouring airspace is a zinc
and glass clad box which interlocks in equal proportions to the period
building beneath.
building is appropriate for this historic district." Commissioner Michael Devonshire,
who, at the last hearing, called the cantilever "a self-conscious, distractive,

13

Landmarks Commission Chair Robert Tierney remarked that the proposal was "not

architectural gimmick." [Jeremiah Budin, “Revised Cookfox Puzzle Building Approved
16th,

2013)

only appropriate, but a striking addition" to the historic district. Commissioner Fred

by

Bland called the proposal "exhilarating" and "a future landmark." Commissioner

http://ny.curbed.com/archives/2013/10/16/revised_cookfox_puzzle_building_appro

Roberta Washington, on the other hand, commented, "I like it, I just don't think this

ved_by_landmarks.php (accessed 4th April 2015)].

Landmarks,”

ny.curbed

(October
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Fig. 17 - 35 XV case study. Section reproduced from Aaron Seward, “In Detail: 35XV Residences.” NY:Archpaper com, 22nd August 2013.
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The developer of the project, Jeffrey M. Brown Associates,
assembled the air rights from two adjacent properties on Ninth

variety of layouts but more importantly, accounts for 40 percent of the
building’s area.14

Avenue in order to raise the additional four stories. Further
agreement allowed a cantilever over the adjoining three-storey
building as proposed by SHoP in their competition-winning scheme.
The project was subject to Community Board approval for

9.3

cantilevering over a landmarked property, which it won for its unique

Comparison

design articulating the separate formal elements.
Another example of this type is the newly completed

Several built examples were identified and researched for this

residential building, 35XV in Chelsea. Developer Alchemy Properties

paper, They comprise seven Point Towers and eight Cantilevered

bought the air rights from the neighbouring Xavier High School on the

Buildings. Besides evaluating the transfer of air rights and required

condition that the developer would build new classrooms for the

consents as well as their scale and formal particularities, the projects

school. The base of the building is a new six-story school. The

were reviewed for their placement within the larger city. Several key

residential apartments loom 100-feet above the street. Alchemy paid

observations were made in comparing the two types.

$13.7 million for Xavier’s development rights. (Fig. 17)
Architects FX Foyles designed a glass pyramid-like form,

Firstly, the Cantilevered Buildings are placed in the highest
population density areas (75 to 150 persons per acre) of Manhattan

which cantilevers over the neighbouring church and school property
to the side and rear of the plot. The rear cantilever juts out 30 ft over
the building below. The cantilever provides improved views and a

14

Aaron Seward, “In Detail: 35XV Residences,” Archpaper (22nd August 2013),

http://archpaper.com/news/articles.asp?id=6816#.VYAA11ok9SV. (accessed 25th
June 2015).
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Fig. 18 - A comparison of floor plans of Point Towers and a Cantilevered Building. Above left, 111 West 57th St floor plan; above centre, The Nordstrom Tower floor plan; above right, 432 Park
Avenue floor plan; bottom, 35XV floor plan.
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and Brooklyn, as opposed to the Point Towers which are all located in

density to lower level neighbourhoods without necessarily creating a

the low population density (25 – 49 persons per acre) commercial

sharp increase in height. This contrasts the Point Towers, which are

districts of Mid-town Manhattan. (Fig. 21) The Point Towers allow

typically of the tallest buildings in the entire city.

sharp increases in low population density areas whilst the
Cantilevered Buildings adapt to allow for yet more in already high
population density neighbourhoods. The density concentration
created by Point Towers is cause for great concern in respects to the
straining of city infrastructure.

The

building

types

illuminated

above

illustrate

the

architectural potential of Zoning Lot Mergers (ZLMs) as they have
been assembled in New York on a private basis. Though at times, the
examples were subject to particular public reviews as they resided in
historic districts or else were neighbouring an historic building, they

Secondly, the Cantilevered Buildings are placed in parts of the

were not in any particular Special Transfer Districts in the city and, as

city of older building stock (1875-1920’s). (Fig. 20) Conversely, the

such, did not benefit from any area transfer incentives in their

Point Towers are erected to replace post-WWII buildings. Cantilever

composition.

Buildings enable development with a minimal footprint upon a city
block and are thus, relatively preservation friendly and do not require
the destruction of the older built fabric which they might lean over
instead. Presently, only the Point Tower can economically justify the
demolition of relatively recent tower buildings to make way for them.

This is significant as such buildings cannot be found within
Special Transfer Districts (SDT). Though there are architecturally
significant buildings within the SDTs, they are quite conventional in
their design without any Point Towers or else, cantilevers. This
illustrates

the

adaptive

nature

of

the

building

types

in

Thirdly, the Cantilevered Buildings are in low-level residential

circumnavigating regulation, but also, highlights the difficulty in

(below 10-storey) neighbourhoods as opposed to the Point Towers,

assembling Special Transfer Districts to offer up such architectural

which are in the tallest part of the city, with buildings often exceeding

characteristics. As such, these ‘incremental’ typologies are building

600ft in height. (Fig. 22) The Cantilevered Buildings introduce a higher
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anomalies with ever-increasing occurrence in private development, as
opposed to being an intentional public policy contrivance.

The two programmes were the Special Manhattan Theatre
Transfer District and the Special West Chelsea Transfer District. Both
were started before the Bloomberg administration but, as is the
nature of city planning, only came into fruition later. The particularity
of the programmes in comparison to its predecessors, were that they

9.4

held primary the activation of pedestrian paths. These would create

Routes Through the City

spines of protected key elements within a district. Prior SDTs were
boundary designated districts containing historic landmarks and

The Special Transfer Districts (SDT) of New York have evolved

without any unifying cultural element. (Fig. 24)

greatly since created in 1970. Used primarily for the preservation of

The Special Manhattan Theater Transfer District created

heritage and cultural assets, whilst stimulating new development by

routes through the long New York City blocks, which connected the

redirecting it elsewhere, the SDTs have worked with little success

various theatres, central to the transfer programme. Theatres were

until recently. (Fig. 23) The two programmes of greatest success in

gazetted and development air rights transferred away from the paths

motivating TDR transactions occurred post-September 11th

2001

to the periphery of the district. The Special West Chelsea District,

during Mayor Michael Bloomberg’s administration which despite the

more pronouncedly, utilized a disused raised rail platform to create a

adversity, heralded the city into the new century, cementing its

public park as the central spine to the district. Air rights were to be

position as the financial and cultural world capital.15

transferred away from the High Line Transfer Zone to the periphery of
the district, in order to limit the scale, density and nature of

15

The position of ‘World Capital’ is one contested between London and New York

with differing views as to the more prominent. [“New York City,” Wikipedia,
https://en.wikipedia.org/wiki/New_York_City (accessed 31st August, 2015)].
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development adjacent to the raised park.

Fig. 19 - The distribution of case study building types across New York City. The map compiles information from text and map resources from the Department of City Planning, New York City as
well as the precedence studies.
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Fig. 20 - The distribution of case study building types across New York City relative to surrounding building age. The map compiles information from text and map resources from the Department
of City Planning, New York City as well as the precedence studies. Building age information from “Building Age NYC,” Pure Information, http://pureinformation.net/projects/building-age-nyc
(accessed 14th April 2015).

54

Fig. 21 - The distribution of case study building types across New York City relative to surrounding population density. The map compiles information from text and map resources from the Department of City Planning, New York City as well as the precedence studies. Population density information from PL-P2 NTA: “Population Density by Neighbourhood Tabulation Area New York
City, 2010,” Department of City Planning, New York City. http://www.nyc.gov/html/dcp/pdf/census/census2010/m_pl_p2_nta.pdf (accessed 14th April 2015).
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Fig. 22 - The distribution of case study building types across New York subject to surrounding building height. The map compiles information from text and map resources from the Department
of City Planning, New York City as well as the precedence studies. Building height information from “Building height: an indirect measure of land value,” Radical Cartography, http//: www.radicalcartography.net (accessed 14th April 2015).
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Fig. 23 - The distribution of Special Districts in Midtown Manhattan. The map compiles information from “A Survey of Transferrable Rights Mechanisms in New York City,” NYC Planning, Department of City Planning, City of New York, http://www.nyc.gov/html/dcp/pdf/tdr/research.pdf (accessed 15th April 2015).
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9.5

The High Line

The actual transfer district is a larger area bounded by Tenth
and Eleventh Avenues and from West 30th Street South to West 16th
Street. The transfer programme’s development aims were to

The High Line is a former raised railway, which was

introduce new residential and commercial development along the

repurposed into a park at the heart of the Special West Chelsea

Tenth and Eleventh Avenues and some of the mid-blocks outside of

District (SWC). It was built in 1934 to service the West Manhattan

the art gallery district. Its cultural aims are to create the raised park

manufacturing industries by connecting them to the larger rail

and to enhance the neighbourhood’s thriving art market.

network and the harbour. It has been disused since 1980. The High
Line spans 22 blocks and is approximately 2.25 kilometres in length,
running from Gransevoort Street Northwards to West 34th Street. It
contains 6.7 acres of elevated area. It is generally 30-50 feet in width
and 25ft in height.
The High Line raised park came into creation when the New
York City Council (NYCC) approved the rezoning plan as proposed by
the Department of City Planning in June 2005. The creation of the park
is a joint effort between NYCC, CSX (the railway line owners) and the
Friends of the High Line. Their plan comprised the transference of the
High Line to the City and it’s repurposing to a public park with
supporting amenities.
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The core of the SWC district is the High Line Transfer
Corridor (HLTC) which is 100ft wide and encompasses the entire
High Line and adjacent structures alongside it. Property owners
within the HLTC may opt to transfer development rights away from
the High Line to designated sites within the district. Stair access and
amenity construction is a requirement for transfers on some of the
properties next to the High Line.
The governing regulations are largely as-of-right and seek to
respond to the heritage features within the area such as the early 20th
century loft buildings, the adjacent Historic District as well as the
Hudson waterfront. The specific High Line (HLTC) adjacency controls

Fig. 24 - Examples of Special District Transfer Programmes that were centred around a route; Left, the High Line of the Special West Chelsea Transfer District; right, the Manhattan Theatre
District. Illustrations from, right, Alex Lehnerer, “Grand Urban Rules,” Rotterdam: nai010 publishers, 2014; left, The Friends of the High Line, http://www.thehighline.org/visit (accessed 20th June
2015).
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operate to guide the manner in which new buildings would interface
with the High Line:16
i.

High Line Adjacency Controls which control development
size and bulk adjacent to the High Line.

ii.

Tenth Avenue Building Frontages which controls the
varying ‘street-wall’ to preserve light, air and views for the
High Line.

iii.

iv.

v.

High Line Building Frontages creates open space adjacent
to the High Line. At least 60% of a new building’s frontage to
the High Line cannot rise above the High Line level before
setting back to a minimum of 25 foot.
High Line Adjacency Controls: Required Open Space
creates landscaped open space adjacent to the High Line. A
minimum of 20% of the plot area would be required to be
reserved as landscape open space.
High Line Adjacency Controls: West Side of the High Line
creates open space to the West of the High Line. No building
can rise higher than the High Line level within 15ft of the
High Line.

The SWC has spurred many new developments involving
renowned ‘starchitects,’ including Frank Gehry, Jean Nouvel and
Renzo Piano. Most of these new buildings occur to the periphery of the
District and are of conventional architectural planning. However, a
few exceptions along the High Line are worth noting here, including
architect Neil Denari;’s, HL23, The Standard Hotel by Polshek
Partnership Architects, as well as the office tower at 450 West 14th
Street, designed by Morris Adjmi. (Fig. 25)
HL23 appears, in its sleek mechanical expression, leaning
fractionally over the High Line. The building gets wider, by forty
percent, as it rises next to the High Line. It is the product of an
unconventional site, two-thirds of which lies beneath the High Line.
HL23 was permitted to rise and lean over the High Line so as to
achieve its total development area.
The two other projects lie South of the District, outside of the
SWC District, but a part of the High Line Park. The peculiarity of these
buildings is that they rise over the High Line. They received planning

16

“High Line Adjacency Controls,” West Chelsea Zoning Proposal, NYC Planning,

permission before the SWC District was gazetted and, as such, were

Department of City Planning, City of New York,

not subject to the new regulations as to use, size and bulk, nor the

http://www.nyc.gov/html/dcp/html/westchelsea/westchelsea3b.shtml (accessed

adjacency controls, which dictate engagement with the High Line.

25th June 2015).
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Fig. 25 - Right, HL23; centre, The Standard Hotel; right, office tower at 450 W 14th St are the only examples of buildings physically engaging with the High Line.
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The Standard Hotel straddles the High Line. Completed in

adjacency controls now dictate that new projects can only be built on

2009, it rises 18-stories above the street level. It is located in the

either side of the High Line, with the Transfer of Development Rights

Manhattan Meatpacking District at 848, Washington Street. The

away from the HLTC, there is little scope for new buildings to engage

building rises 57ft above street level. Five large sculptural columns

with the High Line.

prop the building up 30ft over the High Line below. At the street level
of the hotel, a large outdoor plaza was created beneath the High Line
with the railroad structure overhead.
The office tower at 450 West 14th Street was completed in
2011 and is the only instance in which a new building utilizes the
structure of the High Line for support. The office tower rises, as a glass
block, ten- stories out of an existing historic Art Deco, former
meatpacking plant which straddled the former rail bed. The historic
structure was restored and modernized to “create a solid base” in
juxtaposition with the new glass and steel tower over it.17
These projects are eccentricities of the SWC High Line and
have operated outside of its as-of-right regulations. As they were all
sites inherently entwined with the High Line, the resulting
architecture was to be dramatic and impressionable. Since the
17

“The High Line Building,” Commercial Projects, Morris Adjmi Architects,

http://www.ma.com/project/the-high-line-building/ (accessed 25th June 2015).
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10.0

Prospect

complex and varied environments as illustrated with the SWC
building examples.

The possibilities inherent to the use of TDR, and its
incremental nature of development, lie at the scale of architecture and
city planning. At present, a firm division in TDR usage occurs; on one
hand are the widespread prescriptions of Zoning Lot Mergers (ZLMs)
which are private TDR arrangements and find advancements in
architecture. On the other, are the council-lead TDR initiatives of
Special District Transfers (SDT) which evolves in urban design and

Proposed is a programme which would allow for more
efficient planning of intensity but also cities of mixed-use, height, age
and environments. The redefinition of site and its boundaries would
create variable and creative architecture as opposed to mere plot
extrusions. Required is a careful handling of policy and regulation
which would lead to better architectural interfaces between the public
and private realms of a city.

city planning. Both operate on their own evolutionary trajectories of
private and public.
Proposed, here, is that greater prospect exists in city planning

10.1

and urban design, if the private architectural advancements and in

New Typologies

particular with respects to the prescription of Cantilevered Buildingtype architecture were adapted into a public SDT programme.
Contrary to the existing SDTs, such as Special West Chelsea, the
proposed SDT programme, instead of transferring development area
away from a cultural feature (such as the High Line), intensity and
development would be increased around it. This allows for new

The eight-Cantilevered Buildings identified in New York, as
enumerated in the prior chapter, becomes a basis for a speculation
upon urban form. The building types proposed are categorized as
follows: (Fig. 26 to 28)

architecture to interact and adapt to its context, creating richer, more
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Fig. 26 - Proposed types of the cantilevered building.
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Fig. 27 - Proposed types of the cantilevered building.
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Fig. 28 - Proposed types of the cantilevered building.

66

Fig. 29 - Proposed types of the cantilevered building.
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Fig. 30 - Proposed types of the cantilevered building.
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Fig. 31- Proposed types of the cantilevered building.
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i.

Single-façade Buildings that address a key elevation,

10.2

The City Unrealized

usually the street front.
ii.

Multiple-façade Buildings in which the cantilever
creates side elevations

iii.

Object-like

Buildings

Cities that are guided by a zoning ordinance periodically
where

the

cantilever

is

prescribe a master plan indicating allowable Floor Area Ratio (FAR) to

designed as a separate object, propped up upon a base

sites within the city limits. These values are an indication of allowable

of a below.

intensity subject to use but also size and mass. The size and mass of

These types are extended further, now utilising two sites
where the cantilever becomes a mechanism for conjoining buildings.
Here, the concerns are structural and are categorized as follows: (Fig.
29 to 31)

developments are regulated by required site coverage, setbacks as
well as height restrictions.
Often these size and mass regulations impede a site’s ability to
maximize the full development capacity of its assigned FAR. Such

i.

Bridged/ Arched Buildings

ii.

Leaning Buildings

iii.

Stacked Buildings

regulations tend to be biased towards larger sites in the city and
restrictive to smaller sites, which may not be able to adhere to the full
set of requirements in order to fully develop. Developing such sites
require special discretionary approvals in order to circumvent some
of these regulations and to utilize the available FAR.
Owners of and irregularly shaped plots are often compelled to
sell on their property to neighbours who would amalgamate the plots
in order to develop efficiently. This affects the grain of the city and tips
city growth in favour of large development and, as such, big
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businesses and developers. Most cities with a zoning ordinance

A 2014 survey of recent development proposals in the city of

contain huge amounts of unrealized potential in the form of unlocked

New York by the Citizens Housing and Planning Council (CHPC) reveal

FAR owing to regulatory frameworks and site constraints.

congruent findings. The survey conducted concerned the recent

Vishaan Chakrabarti, an Associate Professor at the Centre for
Urban Real Estate (CURE) at Columbia University estimates a total of
almost 4 Billion square feet of unused FAR in all of New York City. He
accounts for most of this as ‘dead’ FAR, trapped by zoning regulations
in the city. The figures, he breaks down as follows:1
Bronx :

632,000,000 zsf

Brooklyn :

852,000,000 zsf

Manhattan :

765,000,000 zsf

Queens :

1,033,000,000 zsf

Staten Island :

622,000,000 zsf

New York Total :

3,904,000,000 zsf

projects of four New York architects built as-of-right which were
subject to Contextual Building Envelope (CBE) rules. The seventeen
projects are residential buildings located across several sub-districts
of varying FAR allowance in Manhattan, Brooklyn and the Bronx. The
report states,
“…This CHPC study of seventeen residential projects found that
many buildings in certain zoning districts across the city are unable
to build all of their allotted floor area because of the rules that
dictate their permitted three-dimensional shape – the building
envelope.
In other words, it is often the building envelope that is the
determinant of the development capacity of a new building rather
than its floor area.”2

1

Vishaan Chakrabarti, “Zoning and the Competitive City,” a video recording of a

lecture presented at the conference, ‘Zoning and the City,’ Department of City

These buildings, constricted by the contextual building
envelope, were underbuilt by an average of 11%. In total, 56,643sqft

Planning, New York (November 15th 2011),
“The Building Envelope Conundrum,” Insight, Citizen’s Housing and Planning Council

http://www.nyc.gov/html/dcp/html/zone/zoningthecity.shtml, (accessed Aug 21st

2

2015).

CHPC (June 2014), 4
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Fig. 32 – Image of a Cap-and-Trade TDR process diagram. Vishaan
Chakrabarti, “Zoning and the Competitive City,” (lecture) at the
Department of City Planning, New York. November 15th 2011,
video recording, Windows Media Video, http://www.nyc.gov/
html/dcp/html/zone/zoningthecity.shtml.
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were lost from eight projects alone due to the CBE. Of the key reasons

is not only create the mixed-use city, which we’ve been talking about

cited for the loss of buildable floor area was that “the building

for two decades now, but the mixed density city?”4

envelope rules were designed for regularly shaped sites.” 3

While the exact mechanisms of such a programme have yet to
be enumerated by Mr. Chakrabarti, the basic premise here is that by
encouraging more Zoning Lot Merger (ZLM) type transfer
arrangements across the city, New York could be enriched by more

10.3

Cap-and-Trade

variable development size, use and density, besides retaining a larger
footprint of smaller heritage buildings.

In his address at the 50th Anniversary of New York City’s
Zoning Resolution, Vishaan Chakrabarti proposed the creation of
programmes akin to the Special West Chelsea District to tap into the
city’s unused FAR potential. However, instead of being confined to
Special Districts, he proposed that these should be made applicable to
a broader section of the city, encouraging transfers less restrictively.
He terms this a ‘cap-and-trade’ programme, (Fig. 32)
“…which allowed you to redistribute that (allowable) FAR across a
block, several blocks, a district. We can do this with Landmarks but
why can’t we do this in a more general manner…what this would do

The current scenario of ZLM’s in New York is that patient and
persistent developers creatively assemble them over an extended
time frame, sometimes over fifteen years as is the case with the Point
Towers. However, by utilizing a transfer programme, these ZLMs
could be assembled more expediently paving the way for more small
to medium-scale developments in the city. Further, being ZLMs, these
development sites could benefit from cantilever arrangements with

4

Vishaan Chakrabarti, “Zoning and the Competitive City,” a video recording of a

lecture presented at the conference, ‘Zoning and the City,’ Department of City
Planning, New York (November 15th 2011),
http://www.nyc.gov/html/dcp/html/zone/zoningthecity.shtml, (accessed Aug 21st

3

Ibid, 15-19.

2015).
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sending sites so that more creative architectural building forms may

In allowing for the transfer of air rights, the prescription of zoning use

be achieved.

could be altered with various building uses occupying the same
traditional plot with cantilevers overhead.
ii.
10.4

Diversity

Small(er) blocks; with more pedestrian routes

In encouraging small to medium size developments within a city block,
often with one over another, public access will increase over the block,
piercing through and segmenting the block.

The implementation of a widespread TDR cap-and-trade
programme would require a set of intended outcomes upon the city
fabric beyond mere development efficiency. Such outcomes, which
could motivate and effectuate such an endeavour, are to be found in
Jane Jacobs seminal writing on New York City in 1961, ‘The Death and
Life of Great American Cities.’ Proposed, is that an effective
programme could allow for the diversity in cities as advocated by
Jacobs by allowing for,5
i.

Mixed primary uses; of buildings and areas

iii.

Aged buildings; within city blocks

In allowing for transfers, the older city fabric may be retained by
transferring the development capacity to neighbouring plots, blocks
or districts.
iv.

Concentration; and mixed densities in close areas

A cap and trade programme would transfer air rights between
neighbours creating new high-density developments next to existing
low-density buidings.
The prospect of such outcomes may be displayed in the
diagrams (Fig. 33 to 36) which sets out a sequence of TDR development

Jane Jacobs, “The Death and Life of Great American Cities,” (New York: Random
House, 1961).

5
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using a cap-and-trade mechanism within a New York City block.

Fig. 33 - The proposed sequence of Development utilizing a TDR cap-and-trade programme. NYC FAR requirements obtained from “New York City Zoning and Land Use,” New York City Council, http//: maps.nyc.gov. (accessed 17th March 2015).
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Fig. 34 - The proposed sequence of Development utilizing a TDR cap-and-trade programme. NYC FAR requirements obtained from “New York City Zoning and Land Use,” New York City Council, http//: maps.nyc.gov. (accessed 17th March 2015).
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Fig. 35 - The proposed sequence of Development utilizing a TDR cap-and-trade programme. NYC FAR requirements obtained from “New York City Zoning and Land Use,” New York City Council, http//: maps.nyc.gov. (accessed 17th March 2015).
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Fig. 36 - The proposed sequence of Development utilizing a TDR cap-and-trade programme. NYC FAR requirements obtained from “New York City Zoning and Land Use,” New York City Council, http//: maps.nyc.gov. (accessed 17th March 2015).
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Utilising the Mid-town Manhattan city block 1029, which is to house

A framework for such a programme may be found in Sir Leslie

the Extell Point Tower, currently under construction, the sequence

Martin’s defense of city grids in his 1972 paper, “The Grid as

displays how that city block could alternatively develop.

Generator.” The paper begins as a counter-criticism of Jane Jacobs

Here, the overall available development area is, instead,
traded between sites to allow for several mid-size (30-stories) towers,
which cantilever over neighbours so as to better interface, allowing
for greater light and air penetration. Raised pedestrian connections

work discussed earlier, which condemned the city grid for the
artificial and obtuse nature of its growth. In his paper, Martin
advocates frameworks for city growth where ‘organic’ town growth
and ‘artificial’ planning may coexist:

are proposed between buildings so as to facilitate upper level shared

“It can be argued that the notion (implied by Mrs. Jacobs) that
elaborate patterns of

open spaces and access.

living can never develop within a preconceived and

artificial framework is entirely false.

This can be developed by saying

that an ‘organic’ growth, without the structuring

element of some kind of

framework, is chaos. And finally that it is only through the understanding of
that structuring framework that we can open up the range of choices

10.5

and opportunities for future development.”6

Rethinking New York

Martin argues for an alternative city grid for New York which
would be more conducive to dense urban environments. Martin uses
Raised paths and connections beg a larger question of how
frameworks or ordering grids can be superimposed over the existing

Fresnel’s diagram (Fig. 37), “in which each successive annular ring
diminishes in width but has exactly the same area as its predecessor,”

city grid to control growth. This is particularly necessary to guide
cantilevers, which require additional covenants between the
landowners concerned.

6

Leslie Martin, “The Grid As Generator,” Architectural Research Quarterly, Cambridge

Journals, Vol. 4, Issue 4 (Summer 2000) pg. 309-322.
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Fig. 38 - The application of the Fresnel diagram to city blocks. John Leslie Martin,
“The Grid As Generator.” Architectural
Research Quarterly, Cambridge University
Vol. 4/Issue 04, Summer 2000. 309-322.)
Fig. 37 - The Fresnel diagram. John Leslie
Martin, “The Grid As Generator.” Architectural Research Quarterly, Cambridge
University Vol. 4/Issue 04, Summer 2000.
309-322.)

Fig. 39 - Leslie Martin’s argument applied
to the New York City grid from John Leslie
Martin, “The Grid As Generator.” Architectural Research Quarterly, Cambridge
University Vol. 4/Issue 04, Summer 2000.
309-322.)
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7

as a comparative model of organisation. He equates the central

square to a ‘pavilion’ and the outer annulus to a ‘court’ as a

then this type of development, while using the same built volume would
produce buildings only eight-stories high. (Fig. 39)

conventional city block model and the inverse, ie. the central square

But the courts thus provided would be roughly equivalent in area to

as the ‘court’ and the outer annulus as the ‘pavilion’ as the proposition.

Washington Square: and there would be 28 Washington Squares in this total

(Fig. 38)

area.” 9

Martin argues that his proposition utilizes area more
efficiently and reduces required building height compared to the
conventional city block model. He states,
10.6

“The comparison must be exact; the same site area, the same volume

A Framework for Growth

of building, the same internal depth of room. And when this is done we find
is that the antiform places the same amount of floor space into buildings

Martin’s efficiency argument for an alternative city grid is

which are exactly one third the total height of those in pavilion form.” 8

He then uses his model to speculate upon the New York City
block utilising the area bounded by Park Avenue and Eighth Avenue
and between 42nd and 57th Street:
“If the area… were developed in the form of Seagram buidings, 36-

compelling and the prospect of more large public open spaces across
the city is an alluring ideal. Though his model in inverting the New
York City grid is meant for arguments sake, its limitations were
perhaps always in building height. The large open courts created start
to lose sunlight as soon as buildings creep beyond eight-stories.

stories high, this would certainly open up some ground space along the

However, they could form the basis of a grid implemented at

streets. If, however, the Seagram buildings were replaced by court forms,

an upper level, as an overlay, with the ‘courts’ as open area for light
7

Ibid, 316.

8

Ibid.

9

Ibid.
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Fig. 40 - Left, the square kilometre sample area of intervention in Midtown Manhattan and the corresponding city density; centre, the existing city grid; right, the proposed overlay grid.
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Fig. 41 - The form of the overlay grid subject to allowable intensities. NYC FAR requirements obtained from “New York City Zoning and Land Use,” New York City Council, http//: maps.nyc.gov.
(accessed 17th March 2015).
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Fig. 42 - The proposed network of raised paths that define the overlay grid.
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penetration for the existing city grid below and the ‘pavilions’ as

A network of raised pedestrian paths is then assigned to the

potential development space. Here, Martin’s alternative New York City

model to define the extents of the overlay zone. They occur at 12-

grid is utilized as a framework for upper-level reorganization of the

stories or 50m heights. These paths straddle the main avenues on the

city in a TDR cap-and-trade programme.

North-South axis to mimic Martin’s grid. However, on the East-West

A speculative model to test such a proposition is created in an
area of 750m x 750m at the South West corner of Central Park,

axis, they run through the existing city blocks below so as to connect
to the existing city grid below. (Fig. 42)

bounded by West 63rd St to the North, West 53rd St. to the South,

The resulting diagram sequence displays how the city could

Columbus Avenue to the West and 6th Avenue to the East (Fig. 40). It is

grow at a mid-size tower height within the new upper-level zoning

an area of Midtown Manhattan where three of the Point Towers

overlay. The ‘courts’ now become TDR sending sites and the

previously mentioned are being constructed. The area, as a

‘pavilions’, the receiver sites creating upper-level openings for

commercial district, is one of low population density at 25 to 49

daylight and air. Cantilevers allow buildings to adapt and adjust

people per acre. Most buildings were constructed after WWII and the

according to the existing building fabric but also to interact with the

area contains the tallest building heights in the city at 40-85 stories

raised paths creating raised public places. (Fig. 43 to 46)

Martin’s adapted grid, at 30m building depth and with one

Though the proposed model’s efficiency was lower in overall

courtyard block per two existing New York City blocks, is found to

site area, the reassignment of density subject to available FAR could

reduce the site area efficiency by 25% to 215,500sqm from the

compensate for this, pushing up the overall building heights. The key

existing 282,000sqm. (Fig. 40) This is due, in part, to the loss of area

advantage of the proposition lies in the creation of large openings

over streets. The requisite zoning areas maximum allowable FAR (2 to

(100m x 200m) at an upper level (50m) in the city. This is a great

15 FAR) is then assigned to the model to create an overall overlay

prospect for dense city environments as these openings would allow

depth. (Fig. 41)

for light to penetrate the streets and buildings below.
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Fig. 43 - The sample area’s built-up density. Information as compiled from Google Earth, https://www.google.com/earth/ (accessed 22nd April 2015).
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Fig. 44 - The application of the raised path network.
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Fig. 45 - Development growth subject to the application of the cap-and-trade TDR programme and cantilevering buildings.
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Fig. 46 - The creation of open space along the raised paths.
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The siting of paths through the existing city blocks would
create areas of heightened density to which available development
area could be transferred. Cantilevering buidings allow for better
negotiation of the denser environments and the paths creates a public
dimension to the proposition to which buildings would need to adapt.
Such a proposition effectively internalizes the city block with
the prospect of raised public plazas and environments and an
inversion of the traditional outward-looking nature of buildings
within city blocks. Multiple elevations and interfaces are created
which occur between buildings and open spaces.
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11.0

Implementation: Auckland and the PAUP

As this draft goes through the processes of public consultation,
several key positions, including the ratio of city to rural densification,
have softened. The position has slid from a 75:25 split to a 70:30 split,

The Draft Proposed Auckland Unitary Plan (PAUP) was

and now a 60:40 split is being considered. The shift is due to several

prepared in 2014 with the expressed intention of creating the world’s

pressure groups including from Not-In-My-Back-Yard (NIMBY) which

most ‘livable’ city by 2040. Its plans focus upon the anticipated

seeks less density and fewer tall towers in the city centre. This

additional 1 million persons population to Auckland and the

pressure works contrary to the spirit of the PAUP and is cause of

requirement for some 400,000 new dwellings by 2040.

concern for adequate housing supply down the line.2

The PAUP contains a strategy of ‘quality, compact Auckland’ in

The New Zealand Institute of Architects (NZIA) published their

achieving its forecast housing remit. This includes a strategy of 75:25

feedback on the Draft Unitary Plan in May 2013. The Institute voiced

ratio of development in existing urban areas and development in new

its own concerns regarding the Basic Floor Area Ratio (BFAR)

green field areas and rural satellite towns. That equates to 300,000

provisions as pronounced in the Planning Overlay Map No.5 – Site

new dwellings to be achieved by further intensification of urban areas

Intensity. (Fig. 47) The NZIA comments,

within the 2010 Metropolitan Urban Limit (MUL). The remaining
100,000 new dwellings are to be created in 5,000-6,000 hectares of
new green field sites falling inside a new Rural Urban Boundary (RUB)
which will replace the MUL. 1

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/thea
ucklandplan/Documents/draftaucklandplansummary.pdf (accessed 28th June 2015).
2

Brian Fallow, “Nimby Auckland needs to address height restrictions – Wheeler,” The

New Zealand Herald (February 25th, 2015)
1

“Creating the World’s Most Livable City,” Draft Auckland Plan Summary, Auckland

Council,

http://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=11407754
(accessed 29th June 2015).
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Fig. 47 - Distribution of FAR in Auckland City Centre. Reproduced map of the “Proposed Auckland City Plan,” Auckland City Council, http://acmaps.aucklandcouncil.govt.nz/unitaryplan/FlexViewer/index.html. (accessed 18th March 2015).
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38. 4.24 Basic Floor Area Ratio
“1. Do not support. The FAR allowable has barely increased from the

2040. 4 Of the various plans in transforming the city centre, the
following are of interest here: 5

current Operative Plan. The City Centre is an obvious place to greatly

1. Uniting the waterfront with the city

increase FAR which will allow greater development of the CBD. This will

2. Developing Queens Street and Auckland’s Engine Room

encourage more businesses to occupy the city centre and aggregation

3. Nurturing an Innovative Learning Cradle

benefits to business. The increase in FAR will also allow larger residential

4. Revitalising the Waterfront

developments to be undertaken which may help provide housing to the
market. An increase in building height and scale is appropriate to the City
Centre where tall buildings already exist and increasing this will add to the
drama and excitement of the city centre experience. It is acknowledged that
tall buildings often exist adjacent to smaller or perhaps heritage scales ones
and this disjunction is of concern. It is noted, however, that there are
successful design strategies that can overcome these scale disjunctions.”3

To spearhead the PAUP in the city centre, an Auckland City
Centre Master Plan and a Waterfront Plan have been prepared. The
population of the city centre is anticipated within the Plan, to increase
from 23,000 people in 2006 to 78,000 people in 2040. Additionally,
55,000 and 70,000 jobs will be created within the city centre by

4

“Creating the World’s Most Livable City,” Draft Auckland Plan Summary, Auckland

Council (2011),
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/thea
3

“Feedback on the Draft Unitary Plan,” New Zealand Institute of Architects (May

2013), Item 38.4.24.

ucklandplan/Documents/draftaucklandplansummary.pdf (accessed 28th June 2015).
5

Ibid.
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11.1

TDR in Auckland

of air rights became popular again in the 1990’s though it gave way in
the 2000’s to other bonus floor area mechanisms which were easier to
procure.6

The practice of transferring air rights within New Zealand
occurs only in Auckland. The practice began with the specific intention
of preserving historic buildings in the city centre. Under the Town and
Country Planning Act of 1977, the Third Review of the District Scheme
included bonus floor area provisions involving features for ‘public
good.’ As well as allowing a compensation for the preservation of

The Auckland City Council originally listed eleven heritage
buildings within the city centre with ‘transferable heritage floor space.’
Up until 2001, the Council recorded seven instances where air rights
over heritage buildings were transferred. That figure increased to a
total of eighteen transfers in 2013.

heritage floor space, the creation of public utilities such as

The Planning Overlay Map No. 5 of the District Plan 2004 lists

accommodation, pre-school facilities, restrooms, cycle parking,

heritage sites in the city. The list includes commercial buildings but

amenities, plazas, landscaping, works of art and pedestrian facilities

also apartments, former public buildings and churches.7 (Fig. 48) The

were to be rewarded with bonus floor area.
With the adoption of the Resource Management Act (RMA) in
1991, the Auckland City Centre District Plan absorbed and continued
the bonus floor area provisions. However, the heritage floor space

6

bonus became ‘a restricted and controlled activity.’

(April

Anne Gibson, “Developers Divy Up Auckland’s Airspace,” The New Zealand Herald
6th

2001),

http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=181599, (accessed

The popularity of the scheme amongst developers peaked in
the 1980’s but was curtailed by a share market crash as well as an
increased number of available CBD development sites. The acquisition
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20th June 2015).
7

“Incentives for Historic Heritage Toolkit,” Sustainable Management of Historic

Heritage Guidance Series, New Zealand Historic Places Trust Pouhere Taonga (26th
March 2013).

Fig. 48 - Listed heritage buildings in Auckland that have transferred air rights.
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council maintains a register of heritage bonus floor area to track the

proposed on 12 Commerce Street. The 1388 sqm. lot composition

value of exchanges. 8

includes the plots 10 and 12 Commerce Street as well as Gore Lane

The heritage floor space bonus is designed for two primary
matters, 9
1.

behind them with the air rights from the listed Achilles House
transferred across.10

The compensation for the loss of development potential that arises
as a consequence of the building being scheduled for heritage
purposes.

2.

11.2

Compensation for the cost of preservation

Density in the City Centre

Besides the heritage TDR, ZLM-type arrangements occur in the
CBD as well, though are not well documented. Some developments in
the city have benefitted from additional area by a sale or leasing
arrangement involving air rights. These include the 48-storey tower

The Auckland Council District Plan – Central Area Section that
became operative on January 19th 2005, guides development in the
Auckland City Centre. The city is sub-divided into different Precincts
with their own sets of policies and rules for activity and development.

8

The sum of the bonus is calculated by a formula, which includes the area of heritage

buildings floor space, a development potential multiplier, the gross floor area of the
scheduled building and a heritage schedule point ranking. [“Incentives for Historic

The location of each Precinct is indicated in Planning Overlay Map
No.1. (Fig. 50)

Heritage Toolkit,” Sustainable Management of Historic Heritage Guidance Series, New
Zealand Historic Places Trust Pouhere Taonga (26th March 2013). (26th March 2013)].
10
9

“Incentives for Historic Heritage Toolkit,” Sustainable Management of Historic

Colin Taylor, “Towering Vision for Auckland Cityscape,” Business Section, NZ Herald

(20th

Sept,

2014),

Heritage Guidance Series, New Zealand Historic Places Trust Pouhere Taonga (26th

http://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=11328437

March 2013).

(accessed 25th September 2015).
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Fig. 49 - The area of research. Reproduced information from “Planning Overlay Map No.1: Precincts, “Auckland City Council Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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Fig. 50 - Districts within the area of research, subject to Planning Overlay Map No.1. Reproduced information from “Planning Overlay Map No.1: Precincts, “Auckland City Council Plan Central
Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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For the purposes of this research, an area of mixed-use,

buildings of heritage value to the city. Besides these, the area around

density and building age was selected in Downtown Auckland.

Queen St. and the back streets to its East contain numerous properties

Centred on the PAUP’s ‘Engine Room,’ it includes the Britomart

of note, both listed and unlisted (Fig. 52)

Precinct, a part of the Queen Street Valley, Quay Park, Albert Park and
the Learning Quarter. The area is approximately 750m by 750m and is
bounded by Quay Street to the North, Victoria Street to the South,
Hobson Street to the West and Princes Street to the East.

The intensity in the research area varies widely as assigned by
the District Plan 2004. Site intensity is described as the assigned Floor
Area Ratio (FAR). Each site in the city has a Basic FAR (BFAR)
allowance. On top of these is Bonus FAR which can be added to the

Quay Street is the only Regional Arterial Road which forms the

BFAR value but only up to the Maximum Total FAR value (MTFAR).

Northern boundary whilst three District Arterial Roads intersect the

Bonus FAR may be obtained in a number of ways including through

research area as Hobson St., Victoria St. and Commerce St. Collector

the transfer of development rights (TDR) from a listed heritage

Roads subdivide the research area as Princes St., Queen St., Albert St.,

property.

Wyndham St., Fort St. and Shortland St. Located at the confluence of
the shopping streets, Queen Street and the Britomart transport hub,
the area is largely pedestrian orientated.11

The assigned intensity in the research area varies little from a
Basic FAR of 4:1 to 6:1. However, the MTFAR varies widely from 6:1 to
13:1. The highest assignment occurs within the research area West of

A large number of heritage buildings dot the research area.

Queen St. and again between Shortland St. and Fort St. to the East of

Two design heritage-designated areas; Britomart Precinct and Albert

Queen St. These are areas with the tallest towers in the city such as

St. intersect within it. These designated areas contain many listed

the 172m Vero Centre on Shortland St. (Fig. 51)

11

“Schedule- Planning Overlay Map No.2,” Appendix 11, Planning Overlay Maps and

Schedule, City of Auckland- District Plan, Central Area Section, operative 2004
(updated 19th March 2012).

99

Fig. 51 - Intensity within the area of research, subject to Planning Overlay Map No.5. Fig. 50 - Reproduced information from “Planning Overlay Map No.5: Intensity,” Auckland City Council Plan
Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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Fig. 52 - Listed heritage buildings within the area of research, subject to Planning Overlay Map No. 6. Reproduced information from “Planning Overlay Map No.6: Built Heritage,” Auckland City
Council Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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Fig. 53 - Special Height Controls within the area of research, subject to Planning Overlay Map No. 4. Reproduced information from “Planning Overlay Map No.4: Sunlight Area Controls,” Auckland City Council Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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Fig. 54 - Frontage controls within the area of research. Information compiled from resource maps and text from the Auckland District Plan, Central Area Section (operative 2004).
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11.3

Visualizing Intensity

The distribution of density in the city is also dictated, to a
certain degree, by the required setbacks. The setback requirements in
the research area are minimal with the key setback lying in requisite

The primary constraint to development intensity in the

Frontage Controls. These are intended to keep a consistent street

research area would be the Specific Height Controls as laid out in the

frontage, particularly in areas with large numbers of heritage

Planning Overlay Map No. 4. (Fig. 53 and 55) These comprise Sunlight

buildings. The setbacks vary in dimension but are generally a 5m

Admission Control (SAC) areas, which seek to protect the admission of

setback from the street front at a Frontage Control Height of a

light to public areas at certain hours at particular times of the day. 12

maximum of 19m or 28m (Frontage Control Type A,B and C).13 Other

The SAC are visualized here as shafts over the city into which
development cannot penetrate into (Fig. 56). The development
potential within the research area is then visualized as extruded city
blocks to a kilometer height. These exaggerate the effects of the shafts

setbacks include the requisite Outlook Space for Residential-type
developments. These are measured from adjacent building faces to
the development’s façade and vary from 6m to 20m depending on the
height of the floor.14 (Fig. 54)

and suggest that the only areas unaffected by the SAC lay South of St.

These requirements are used as parameters to assemble an

Patrick’s Square. However, most of the area of research lies unaffected

FAR model in the research area. The assumption here is that most of

above a 50m height. (Fig. 57)

the development would be commercial in nature with the exception of
development in the Residential Precincts. (Fig. 59). With no required
side setbacks (except in the Residential Precincts), no maximum

12

“Schedule- Planning Overlay Map No.4,” Appendix 11, Planning Overlay Maps and

13

“Precinct Plan B,” Part 14.4 – Queen Street Valley Precinct, City of Auckland –

Schedule, City of Auckland- District Plan, Central Area Section, operative 2004

District Plan, Central Area Section, operative 2004, (updated 19th March 2012).

(updated 19th March 2012).

14“Development

Controls,” Part 14.1- Residential Precincts, City of Auckland- District

Plan, Central Area Section, operative 2004, (updated 19th March 2012).
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Fig. 55 - The adminission of sunlight into public places (SAC), subject to timeframes on key public spaces within the area of research. Information as extrapolated from “Appendix 11- Planning
Overlay Maps and Schedules,” Auckland City District Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendix111.pdf (accessed
15th March 2015).
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Fig. 56 - The adminission of sunlight into public places (SAC) visualized as development control shafts over the city. Information as extrapolated from “Appendix 11- Planning Overlay Maps and
Schedules,” Auckland City District Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendix111.pdf (accessed 15th March 2015).
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Fig. 57 - The area of potential development, subject to the sun protection control shafts. Information as extrapolated from “Appendix 11- Planning Overlay Maps and Schedules,” Auckland City
District Plan Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/pdfs/appendix111.pdf (accessed 15th March 2015).

107

tower dimension of the floor plates, nor any maximum tower heights,

(floor plate size) of 50m.15 In this model the constraints are more

there are little constraints to maximizing FAR development within the

apparent with the unusable FAR indicated here in red. Because they

research area. Indicated in red are the sites which are constrained.

are subject to the 6m setbacks, smaller plots struggle to achieve an

These are plots neighbouring a Sunlight Admission Control public

efficiently sized floor plate and appear in the model as tall and thin

space.

towers.
This model presents an inaccurate depiction, however, of how

It is common in city centres for regulations to inhibit the

the development of available FAR might actually occur. Developments

development of small or irregular plots. The plots are then sold onto

will typically require setbacks for light and air admission and will seek

neighbouring properties which would amalgamate with them. This

to maximize views out, besides constraining the depth of floor plates.

erodes the finer grain of the city and places non-listed heritage

A second model is assembled utilizing the regulations for the
PAUP Business Zones for Metropolitan Centres (notified 30th
September 2013). (Fig. 60) Though the area is not subject to these
regulations, this model intends to better visualize a distribution of

buildings under threat of demolition. As is the case with Auckland City,
there is much character in the older built fabric which isn’t necessarily
of perceived ‘design heritage’ value and is therefore, unlisted and
unprotected.

FAR in the research area.
Here, a maximum building height of 18 stories (72.5m) is
imposed. There is also a required 6m setback at a maximum of 6
stories (24.5m) on all sides as well as a maximum tower dimension

The two models, when displayed in comparison to the actual
built form in the city, display a large amount of development area, as
yet unused and presumably, available. (Fig. 61) The unused
development area may be constrained within sites already built up
within the past 50 years but, yet, plot owners are unwilling to
15

“3-Business Zones,” The Proposed Auckland Unitary Plan (notified 30 September

2013).
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Fig. 58 - Built-up density within the area of research. Information as compiled from Google Earth, https://www.google.com/earth/ (accessed 22nd April 2015).
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Fig. 59 - The distribution of FAR within the area of research, subject to the District Plan 2005. Intensity requirements from “Planning Overlay Map No.5: Intensity,” Auckland City Council Plan
Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).

110

Fig. 60 - The distribution of FAR within the area of research, subject to the PAUP 2014. Intensity requirements from 3-Business Zones, The Proposed Auckland Unitary Plan (notified 30 September 2013).
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Fig. 61 - Comparison of FAR models to the existing built up area.
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redevelop in order to maximize the available FAR. Often the

meanders with little manner of moving Southwards besides turning

anticipated yield from more floor space does not necessarily justify

back towards Queen Street

the investment and loss of income in rebuilding.

Part of one of the older parts of the city, the streets here

Further, most of the unused FAR is Bonus FAR, additional to

meander along the contours of a hill, which peak at Albert Park. This

the Basic FAR allowance. The usage of Bonus FAR comes with the

pattern forms sharp contrast to the gridded North-South axis along

requirements for the provision of public amenities which might

Queen Street Valley which is relatively flat in this stretch. It is an area

dissuade developers from utilizing them.

of great confluences where the quietly commercial Shortland Street
meets with the bustling retail area of Queen Street to the West and the
Britomart transport centre to the North. Yet, along the back lanes
moving up the hill Southwards is the quiet calm of Albert Park, which

11.4

Disconnect

overlooks the city with the Learning Quarter next to it. The scale of
building varies from the large commercial tower building to the
narrow period shops of heritage value.

A walk down the streets and back lanes that run off of

This area is a part of the designated ‘Engine Room’ within the

Shortland Street and Fort Street is an interesting one. The lanes are

City Centre Masterplan (CCMP), described as the city’s CBD and ‘retail

narrower and of a pedestrian scale, and they meander seemingly with

core.’ The area, being a part of the pedestrian CCMP Laneway Circuit

little urgency in direction. Shortland Street suddenly pulls uphill

around the city, contains several ‘shared space’ streets which have

steeply and one is forced along, with little option to turn, towards the

been fully pedestrianized giving priority to walkers over motor

small green patch of Emily Place. Conversely though, beyond the
incline, are the pedestrian environments along Fort Street where one
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Fig. 62 – Site photographs.
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vehicles. Jean Batten Place, High Street, Fort Street, O’ Connell Street

11.5

Bridging Albert Park to the Harbour Front

form a part of this Laneway Circuit.16
The meandering city block bounded by Shortland Street to the
North and Fort Street to the South is a large one, which runs EastWest and disrupts the North-South axis within the area. No through
lanes pierce the block and, save for a large open carpark, there is little
way of penetrating through the private property within it. It also
contains some of the highest development intensity in the city with a
MTFAR of 1:13. Indeed, the tallest office building in New Zealand, the

Though the quaint experience of the meandering streets is an
enjoyable one, the large disconnect between Albert Park and the
Harbour front is problematic. It is a short geographic distance
between the universities of the Learning Quarter and the Britomart
Complex, yet no direct throughways are provide for the pedestrian.
(Fig. 63)

38-storey Vero Centre, punctuates the centre of the block, though its

This fact becomes the impetus to form several raised

looming presence is unfelt at a pedestrian scale where it is obstructed

pedestrian routes through the area, which would meander through

by the street-scale of buildings around it. (Fig. 62).

the built fabric, both existing and potential future development. These
paths aim to connect the green lung of Albert Park, at an elevated
height of about 50m above sea level, to the Harbour front via the
Engine Room. (Fig. 64)
More than this, however, the Raised Paths organize an upper
level pedestrian experience of the city which will create a framework
for future development in the Engine Room. The Raised Paths would
form the spines of an upper level city grid, overlaid on the existing
fabric, in which development could be shifted and intensified using

16

“City Centre Masterplan 2012,” Auckland City Council (2012).
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Fig. 63 - Connecting Albert Park to Auckland harbour front.
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Fig. 64 – Left, proposed overlay grid; right, the existing grid.
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Fig. 65 - The proposed network of raised paths to connect Albert Park to the harbour front.
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Fig. 66 - Sections through the area of research.
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the available FAR in the area. The result intended of such a proposal

In order to spur potential development and, as well, to allow

would be to better utilize the city’s available FAR whilst preserving

some street level visual connections to the paths, they are set to

the older city fabric and their environments.

differing levels. These correspond to the intensity assigned to the area.

The Raised Paths run through city blocks between existing
property boundaries. All paths are generally set along the North-South
axis with connecting paths meandering along the East-West axis in
between creating a new grid over the existing city fabric. A zone of
30m width is created on either side of the paths to be designated as
areas of development intensity or TDR receiver sites. (Fig. 64)
The remaining areas would be the sending sites where
intensity would be capped to allow light and air into the area. These
correspond with the existing Sunlight Admission Control (SAC) areas
of Emily Place, St. Patrick’s Square and Albert Park besides creating
new shafts mid-way through the existing blocks.
The raised path network straddles areas of varying intensity
as identified before. Intensity generally starts lower at an MTFAR of
8:1 by Queen Street to the West and increases moving Eastwards from
an MTFAR of 10:1 along High Street to an MTFAR of 13:1 and 11:1
closer to Emily Place. (Fig. 65)
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The raised path which runs through the blocks by Queen Street would
be set to the lower 6 stories (24.5m) level whereas the middle raised
path would rise to 9 stories (36.5m) and the raised path to the East
would be set to 12 stories (48.5m). (Fig. 66)
The paths are set within the anticipated Bonus Floor Area
levels as they seek to promote the creation of raised open spaces
utilizing the provision. A development would thus be incentivized to
create publicly accessible open space in order to access the Bonus
Floor Area. (Fig. 76)
A clear zone is established around the Raised Paths which is to
be clear of development save for access bridges. (Fig. 74) The various
scenarios of new development interfacing with the Raised Paths are
listed in a diagram. (Fig. 75) The regulations for cantilevers would
establish a 60-degree inclined plane from the shared boundary which
a cantilever cannot trespass. This is for light and air admission below.
Further, setback requirements on the second plot would need to be
adhered to. (Fig. 77)

Fig. 67 - The proposed overlay grid over downtown Auckland.
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Fig. 68 - Potential redistribution of development intensity subject to the proposed overlay grid. Intensity requirements from “Planning Overlay Map No.5: Intensity,” Auckland City Council Plan
Central Area Section (Operative 2004). http://www.aucklandcity.govt.nz/council/documents/central/maps/cbdmap02.asp (accessed 18th March 2015).
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Fig. 69 - Comparison of development area distribution between, above, the existing built-up; middle, the District Plan 2006; and bottom, the proposed redistribution of area.
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Fig. 70 - The proposed network of paths.
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Fig. 71 - Development upon existing available sites within the proposal area.
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Fig. 72 - Additional redevelopment of several sites within the proposal area.
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Fig. 73 - Potential open spaces along the network of raised paths.
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A possible arrangement of the shifted intensity is displayed in

would have already benefitted from some form of TDR from the

an FAR model. The extents of the shifted densities are displayed in red.

neighbouring plots. The full development density scenario is

This illustrates the gradations of intensity, which have been shifted

described in the diagrams. (Fig. 78 to 87)

alongside the raised pathways creating the open valleys for light
penetration. (Fig. 67 to 69)
A set of sequence drawings illustrates a scenario for potential
development growth. The first drawing displays the routes through

11.6

A Pedestrian Building

the Engine Room from Albert Park to the Harbour Front. The second
drawing displays development on as-yet vacant sites. The third
drawing shows the redevelopment of several sites along the pathways.

An architectural scenario is created utilizing the TDR cap-and-

The final drawing illustrates the potential for open space at an upper

trade programme and using Cantilevered Building form. The site is in

level along the pathways. (Fig. 70 to 73)

a city block located directly South of the Britomart complex and in the
Engine Room. The block is bounded by Customs Street East to the

A more detailed scenario describes the maximum possible

North, Fort Street to the South, Commerce Street to the West and Gore

development within a five-block area within the programme zone,

Street to its East. It lies relatively untouched by recent development

bounded by Customs Street East to the North and Shortland Street to

and retains smaller plots.

the South. The research finds a large amount of unused development
area within the city blocks ranging from 26% to 45% of the total
available area. Found also is that several buildings exceed their plot’s
permitted development intensity, namely the Vero Centre, the Lumley
Centre and the Harbour City apartment building. It is likely that these
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The city block contains only three-listed heritage buildings, yet
retains mostly older low buildings with distinguished façades from
the early twentieth century. The properties at 8 Commerce St. and at
55 and 57 Customs Street East are a part of the Customs Street

Fig. 74 - Typical cross-section of the raised paths.
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Fig. 75 - Building interface scenarios with the raised paths.
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Fig. 76 - The Raised Path levels correspond to the FAR assignments.
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Fig. 77 – Proposed requirements for cantilevers.
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Fig. 78 - A possible development scenario within the programme area.
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Fig. 79- A possible development scenario within the programme area.

134

Fig. 80 - A possible development scenario within the programme area.
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Fig. 81 - A possible development scenario within the programme area.
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Fig. 82 - A possible development scenario within the programme area.
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Fig. 83 - A possible development scenario within the programme area.
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Fig. 84 - Potential open spaces along the network of raised paths.
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Fig. 85 - Views from the proposed Raised Walks.
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Fig. 86 - Views from the proposed Raised Walks.
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Fig. 87 - Views from the proposed Raised Walks.
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Historic Area, listed in December 1994 (List No. 7160).17 Achilles

development area (up to the MTFAR of 1:10) from the listed heritage

House, located at 8 Commerce Street, was built in 1904 at six-stories

building, Achilles House as well as from plots No. 14, Commerce Street

as a Kauri Gum trading post for L.D. Nathan and Co. It was refurbished

and No. 28 Fort Street.

extensively in 2009 and now hosts retail at the ground floor and 60-

The combined development area is as follows: (Fig. 88)

700sqm. office suites in the floors above.
A luxury hotel is planned at 67, Customs Street East on the
corner of Customs Street East and Gore Street. The former office
building, owned and previously used by the Reserve Bank, was built in

a. No. 12, Commerce Street

-

5663 sqm.

b. No. 30, Fort Street

-

5300 sqm.

c.

Customs St. East)

1978 at 13 stories high and is being converted into a luxury 133-room
hotel. There are also plans to develop 10-12 Commerce Street into a
48-storey residential tower of 36,000sqm. At 170m height, it would be
the tallest building in Auckland.18
The project site lies on two plots; No. 12 Commerce Street
(566.3 sqm.) and No. 30 Fort Street (530 sqm), which are separated
by a plot in between. The site harnesses the currently available
17

“Customs Street Historic Area,” Heritage New Zealand,

http://www.heritage.org.nz/the-list/details/7160 (accessed 4th July 2015).
18

Colin Taylor, “Towering Vision for Auckland Cityscape,” Business Section, NZ Herald

(20th Sept, 2014),

Achilles House (Nos. 6, 8 and 10 Commerce St. and No. 55,
-

5,880 sqm.
d. No. 14, Commerce Street

-

2,066 sqm.

e. No. 28, Fort Street

-

2,050 sqm.

f.

-

20,960

Total development area
sqm./225,520 sqft.

The proposed building rises as two separate blocks in the
respective sites until the first raised walkway level of 6-stories
(+24.5m) forming the Lower Blocks. Two separate blocks join at this
level and bridges across No.14 Commerce Street below and form a
cantilever over a proportion of Achilles House to the North and No. 28

http://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=11328437

Fort St. to the South. This forms the Mid-Block. It rises a further six-

(accessed 25th September 2015).

stories until the raised pathway level of 12-stories (+48.5m). From
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Fig. 97 - Existing site area build-up and available development area.

Fig. 88 - The redistribution of development area for the proposal.
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here, the building separates again into two blocks and rises a final sixstories to 18-stories (+72.5m) to form the Upper Blocks. (Fig. 92)
As the project will be located at the confluence of Raised Paths
at 6-stories, 9-stories and 12 stories, anticipated is a mid-building
public domain, which could better be served by a mixed-use
programme. The building is occupied by commercial office space at
the Lower Blocks, retail shops at the Mid-Block and residential
apartments at the Upper Blocks.
The building will be an accessible one, encouraging public
pedestrian access from the streets below as well as from the raised
pedestrian walkway, which meet it at the upper levels. As such, lift
and core access is publically accessible save for the High Zone lifts
which reach the residential levels above. (Fig. 90)
Ramps circumnavigate the Lower Blocks floor plates creating
the main means of access to the offices within. The retail Mid-Block as
well, is traversed by ramps which connect the raised walkways at the
sixth-storey with the walkway at the ninth-storey and again and
twelve stories.
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Fig. 89 - Building proposal site plan.
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Fig. 90 - Building proposal floor plans.
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Fig. 91 - Building proposal roof plan.
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Fig. 92 - Building proposal section.
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Fig. 93 - View towards the proposed building along Commerce Street.
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Fig. 94 - Birds eye view of the proposed building from the South-West.
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12.0

Conclusion

creation of Cantilevered Buildings, despite containing some good
examples created earlier.

This paper explores and sets out the potentials for

This paper contends that the application of a Transfer of

architecture in the transfer of air rights and how the city, in view of

Development Rights (TDR) programme, subject to the utility of

issues raised within the PAUP would benefit from it. The findings of

Cantilevered Buildings, besides promoting planning efficiency could

this paper, developed from its aim and intentions, are numerous. A

promote the kind of diverse city environments advocated by Jane

key finding of the research, was in the disjunction of TDR practice in

Jacobs in her book, “The Death and Life of Great American Cities.”

New York City, between building advancements in private application

These environments would include a mixture of primary building uses,

and urban design advancements in public application. Resolution of

smaller city blocks, older buildings and mixed densities in close

these dynamics into a single programme was imperative to achieving

proximity.

the ultimate research aims.

The proposal sets out how this can be achieved by

A determinant of the course of research was the identification

internalizing the functions of a city block by introducing raised paths

of the building typologies, which illustrate the incremental nature of

through them To this, the creation of raised open spaces is

city development in New York City. Early on, the adaptive potentials of

incentivized for public use. The model assembled, utilizing Sir Leslie

the Cantilevered Buildings in comparison to the Point Towers were

Martin’s grid for New York as an overlay framework, found the

apparent. The research also found that of the numerous public SDT

prospect of a TDR cap-and-trade programme which encouraged

programmes in NYC, few found traction except for the ones that

Cantilevered Buildings, to be efficient and quite achievable.

created a path. Further, the SDTs, as with the Special West Chelsea
District, were found to contain regulation counter-productive to the

The research subsequently turned to the Proposed Auckland
City Plan (PAUP), and held that the provisions contained within it,
though inadequate to its intended aims, contained the prospect for a
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successful TDR programme. Though NZIAs contention is valid that an

between buildings. The impetus of the architecture would be to create

absence of increased intensity in the City Centre is a missed

these raised public environments through cantilevers shifting built

opportunity, they do not acknowledge alternative possibilities in

form, and to successfully interface amongst surrounding buildings.

increasing intensity such as with TDR.
The analysis on density in downtown Auckland highlights the
constraints of the numerous small sites in downtown Auckland, which
cannot develop convincingly with setbacks between buildings. The
models further displays that compared to an existing built area model
of the city, that large amounts of development area remains unused
and available for a TDR transfer programme which could uphold a
broad preservation remit applied to smaller sites and heritage
buildings.
The research of the same area of downtown Auckland found
that the relative disconnect in planning, could be remedied by the
introduction of raised connections between Albert Park and the
harbour front. Such connections would be the basis for a TDR capand-trade programme, encouraging Cantilevered Buildings, in order
to shift and reorganize the available intensity in the area.
The proposed scheme would encourage variability in city
block environments by incentivizing the creation raised open spaces
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Glossary of Abbreviations

HL23

-

An apartment building at 515, West 23rd Street, New York

HLTC

-

The High Line Transfer Corridor in the Special West Chelsea
District of New York City

ADR

-

Additional Development Rights

BFAR

-

Basic Floor Area Ratio in Auckland City

CBD
CBE
CCMP

-

The Landmarks Preservation Committee of New

LT

-

Landmark Transfers in New York City

MAS

-

The Metropolitan Arts Society of New York

Contextual Building Envelope in New York City
MCGM -

The Municipal Corporation of Greater Mumbai

MTFAR -

Maximum Total Floor Area Ratio in Auckland City

MUL

-

Metropolitan Urban Limit of Greater Auckland

MUTP

-

The Mumbai Urban Transportation Project

City Centre Master Plan of Auckland

-

The Citizens Housing and Planning Council of New York City

CPC

-

The City Planning Commission of New York City

CRL

-

The City Rail Link of Auckland
NIMBY -

The Not-In-My-Back-Yard pressure group in Auckland City

NYC

-

New York City

NYCC

-

New York City Council

America

NZIA

-

The New Zealand Institute of Architects

Floor Area Ratio

PAUP

-

The Proposed Auckland Unitary Plan

CTBUH -

The Council on Tall Buildings and Urban Habitat, New York

DCR

-

The Development Control Regulations of Greater Mumbai

FAA

-

The Federal Avaiation Authority of the United States of

-

-

Central Business District

CHPC

FAR

LPC
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RMA

-

The Resource Management Act

RUB

-

Rural Urban Boundary of Greater Auckland

SAC

-

Sunlight Area Controls of the Auckland City District Plan
2004

SDS

-

The Slum Redevelopment Scheme of Greater Mumbai

SDT

-

Special District Transfers in New York City

SWC

-

The Special West Chelsea District of New York City

TDR

-

Transfer of Development Rights

ULURP -

Uniform Land Use Review Procedure of the New York City
Council

UNDC

-

The United Nations Development Corridor

ZLDA

-

The Zoning Lot Declaration Agreement of 1977, New York
City Council

ZLM

-

Zoning Lot Merger

35XV

-

An apartment building at 35 West 15th Street, New York
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1.0 - Comparative city densities
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2.0 - New York City map
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3.0- New York City Boroughs
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5.0 - Intensity in New York in 2014
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10.0 - Evolution of TDR in New York
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12.0 - Map of Mumbai

173

13.0 - The Wards of Mumbai
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14.0 - MCGM 1991 intensity distribution in Mumbai
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15.0 - MCGM 2014 intensity distribution in Mumbai
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17.0 - Types of TDR transfers in Mumbai
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20.0 - Greater Auckland Map
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22.0 - The distribution of intensity in Greater Auckland
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24.0 - Types of TDR in Auckland City Centre
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