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Re-imagining Lavender:
Re-programming Singapore’s
‘Pioneer’ Building Stock
SINGAPORE – As Singapore approaches its 50th
year of nation-building and honours early contributors
though initiatives such as the Pioneer Generation
Package, it is perhaps apt at this juncture to review the
approach towards the ‘pioneer’ building stock which
anchored the early communities, where first-generation Singaporeans lived and built their lives around.
Although there is a growing effort to conserve
historic buildings, in particular colonial-era monuments, as well as selected pre-independence shophouse
neighbourhoods, modernist international-style buildings built after 1965 are largely not yet considered
architectural heritage in the same way.
Built in the early 1970s, the residential neighbourhood to the southeast of the Lavender MRT station,
with some of the oldest city-centre HDB* flats in
Singapore, is home to an ageing building stock and
ageing demographic. In fact, the HDB flats along
Beach Road, across from the Golden Mile Complex,
belong to the first batch of flats built in the northern
part of Singapore’s central area. [*HDB, or Housing
& Development Board, is the statutory authority
responsible for public housing in Singapore]
These post-independence flats were built following the first ‘Sale of Sites’ programme in 1967 by
the then newly-formed Urban Renewal Department
of the HDB. These buildings, while significant in
their representation of the optimism and idealism of
nation building following the founding of Singapore,
could easily fall through the cracks in Singapore’s
conservation endeavours. Demolition of ageing
buildings, beyond displacing the original residents,
also disintegrates the community, a kind of intangible
‘capital’ which has taken time to build.
In post-independence neighbourhoods such as the
Lavender area, a strategy for densification – instead
of demolition and reconstruction – could introduce
new programmes to an ageing area, which, if executed
with caring nuance, would also cater to the rapidly
growing creative economy in the island city and attract a younger demographic to the centrally-located
area, given its excellent location next to the historic

Kampong Glam.
Alongside the original residents who moved into
the neighbourhood since its inception more than 30
years ago, a handful of younger creative entrepreneurs,
from architects to graphic designers, has recently
found their atelier spaces and homes in Lavender.
International studies have shown that young creatives need to be located in well-connected central areas
but they also need spaces with low rent. These central
locations with affordable rent are often ‘hidden gems’
that can harbour creative entrepreneurs, at least for
the time being, in increasingly expensive cities where
such locations are threatened precisely by the anomaly
of their assets. The dilemma for global creative cities
is how to keep these rents low, as demand and prices
both increase in such centrally-located spaces.
Since the publication of the book, The rise of the
creative class, by American economist Richard Florida
in 2002, the word “creative” has come to be the indicator for globalised, post-industrial, knowledge-based
and service-dominated advanced economies. In fact,
as Singapore moves into its 50th year of independence
next year, it seems ‘knowledge-based economy’ and
‘creative economy’ are oft-heard buzzwords describing the city-state’s aspirations for the next lap.
To foster Singapore’s emerging creative sector,
often made up of young, cosmopolitan and small
entrepreneurs who are starting out, ageing spaces that
are in centrally-located areas like Lavender should not
only be encouraged to stay, but also nurtured.
Currently, the lively ground-level commercial
amenities in the vicinity, from local hardware shops
to famous pork noodles stall, are qualities of cultural
diversity that inspire the creatives and complement
their milieu. Besides, along with the growth of the
creative industry in the Lavender area, the organic
growth of the value-chain of amenities – such as cafes,
bars, boutiques and bike shops – will undoubtedly
increase the vibrancy of the neighbourhood.
In places like Hong Kong, small tongsui (dessert)
stalls survive in high-rent neighbourhoods around
Hollywood Road because the municipality has imple-

Figure 1 Plan for a strategy of densification (left) and axonometric representing a proposed mixed-use building type with ground level access (right)

The importance of diverse neighbourhoods for a city’s
social, economic and cultural life has been studied in
the West since the 1960s, but only recently became
an issue in Asia. Diverse neighbourhoods are vitally
important for Asian cities too, as incubators for innovative entrepreneurial and cultural production at the
interface of global and local. In a typical value-chain,
hardware comes from global brands, applications from a
local start-up, cutter-templates from a fashion designer
and the clothes from an immigrant sewing-workshop.
Module 4 at FCL researches neighbourhoods in Shanghai, Shenzhen, Bangkok and Singapore with common
characteristics, like a high accessibility, a fine-meshed
street-pattern, many small plots and ground floors that
‘talk’ with the street.
However the specific properties in these neighbourhoods are often completely different. Thus, we focus on
the specific rather than the generic. Drawing from both
generic characteristics, like the street pattern, the plot
structure, building stock and mixed use, and contextual
characteristics, we prepare an instrumentarium for policy recommendations and design guidelines to sustain
diversity.		
KEES CHRISTIAANSE

Figure 2 section (above) and plan (below) of proposed ground level pedestrian connections and building space densification

mented policies to protect them as intangible heritage.
The mix of local eateries next to small design boutiques
has definitely enhanced the cultural richness and social
vibrancy of such neighbourhoods.
To satisfy the density requirements for the future
development of the growing city, new buildings can be
proposed, particularly on some of the spaces that are
currently allotted for ground-level parking. These new
buildings with ground level access – which are crucial
to the urban life of the neighbourhood – could accommodate additional programmes for living and working,
as well as amenities and community activities.
A combination of the incremental upgrading of
HDB flats and the strategic infilling of available spaces
in the neighbourhood would provide the kind of livework, atelier, exhibition and event spaces that would
also activate the existing commercial ground spaces.
In addition to the reuse of existing buildings for
new functions, and the addition of new buildings, a
studied proposal for the reorganisation of the ground
to increase accessibility and connectivity at the scale
of the neighbourhood would also complement the
densification strategy by enhancing pedestrian and
open spaces in the neighbourhood.
Since the beginning of industrialisation, when cities took on the modern scale we know today, walking
has been a source of inspiration and encounter in the
city. As Google and Facebook’s spatial designs show,
serendipitous encounters lead to new ideas. A city of
pleasurable walking, together with more adaptable
spaces, increases creative productivity.
The densification and reuse strategy proposes
the reuse of the existing HDB building stocks to accommodate a growing new demographic who would
appreciate living and working in the convenience of
the city centre, while eschewing the displacement of
existing elderly residents. Importantly, the methodology for the concepts developed for the specificities
of a neighbourhood like Lavender could also be deployed for other neighbourhoods in the increasingly
globalised and rapidly-changing Singapore.
YING ZHOU, ANNA GASCO, EDA OSTERTAG

This issue of the FCL Gazette features research on mixed-use neighbourhoods in
Singapore. The lead piece by Ying Zhou,
Anna Gasco and Eda Ostertag was first
published in the Straits Times. We reproduce it here with additional visuals, and

complementary text by project leader, Kees
Christiaanse. We are also pleased to report
on the first group of PhD theses that have
been completed at FCL and successfully defended. Further detail can be found at www.
futurecities.ethz.ch.
STEPHEN CAIRNS
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Thesis Abstract
Urban planning aims to enhance the lives of people by
organising and shaping the built environment to address
contemporary issues such as pedestrian flow and inhabitant health. These days, health-related problems have
shifted away from directly observable communicable
diseases to non-communicable diseases. This shift
demands new methods that are able to detect the impact
of different urban patterns on the health of the people.
With improvement in computational power, simulations are powerful enough to simulate pedestrian flow
in urban settings. The thesis extends the potential of
pedestrian simulations to evaluate the health risks and
benefits of different urban patterns for pedestrians.
Individual health hazards, such as exposure to air pollution, are identified, in order to provide comprehensive
evaluation. Air pollution is expected to generate the
highest number of premature deaths in the coming
decades.
An alternative method to evaluate the impact of the
built environment on peoples’ health is statistical. Due
to an increase in urban data, more associations can
now be detected. One of the cases presented in the
thesis demonstrates the association between different
urban patterns and ground level aerosol exposure. To
shift from ambient exposure to ground level exposure
measurement, campaigns were conducted, combined
with a large number of urban data dimensions and
algorithms applied to estimate the concentration and
associated health risk for pedestrians.
On a larger scale, the health impact of the built
environment on the population of Switzerland was
evaluated, with particular emphasis on walkability and
different causes of mortality. This was made possible
through a collaboration with the Swiss National Cohort,
which is a longitudinal cohort generated through connected Swiss censuses and registers of death. This
cohort showed an association between the integration
of the place of residence into the street layout and
the prevalence of death caused by cardio-vascular
diseases.
GIDEON ASCHWANDEN

Thesis Abstract
The research seeks a deeper understanding of urban
dynamics, particularly the phenomenon of polycentric
urban transformation. Beyond physical urban settings,
polycentricity is an emerging spatial structure of urban
stocks and flows in socio-economic urban space. The
main idea of the research is to integrate urban planning
knowledge with methods from geographic science,
resulting in a systematic methodology for urban studies.
Available urban mobility data, while helpful in improving the understanding and management of urban
change, has been underutilised due to a lack of analysis
methods. Hence, the research proposes integrated
spatial analysis methods based on transportation data
over several years to measure the changing spatial
structure of urban stocks and flows. It presents a
generic framework explaining how different levels of
data services function in urban studies and planning,
not limited to the issue of polycentricity. The core elements of this framework include: a geospatial pipeline,
integrated spatial analysis methods, and a set of visual
analytics tools.
Based on Singapore as a case study, it was found
that functional changes in Singapore could be detected
through travel survey data and smart card travel data
over multiple years. Urban indices of polycentricity, such
as density, entropy, and centrality, are used to trace
the path of functional changes in Singapore across
the years. By referring to a descriptive analysis of
physical development in Singapore, the driving forces,
impacts, successes, and anomalies of polycentric urban
transformation can be identified.
This work presents a quantitative approach to
urban analysis that explicitly identifies ongoing urban
transformation. Specifically, the impact of infrastructure
development on peoples’ lives and, in turn, how cities
are reshaped by individuals’ needs are examined using
information extracted from mobility data. The urban
studies in this dissertation represent a way to incorporate
human behaviour into urban and transport design plans,
thus leading to more liveable cities.
CHEN ZHONG

Thesis Abstract
This research investigates and assesses the politics,
limitations, and failures that have plagued plans to
fundamentally restructure the urban fabric of Mumbai’s
so-called ‘slums’. The study departs from the standard
tactics of trying to ‘fix’ slums and argues in favour of
methods for bringing about positive change in slums.
The analysis is based on Dharavi as a case study, as
seen through a series of everyday events, to demonstrate how media acts as a powerful mechanism for
spatial transformation.
Dharavi — the largest slum in India and one of the
most densely populated areas in Asia — has been
in the spotlight of visions for a future slum-free city.
Plans to change Dharavi’s urban fabric have driven
political agendas, especially after 2000. The Dharavi
Redevelopment Project (DRP) was introduced in 2004
as a collaborative effort uniting public and private entities, but has yet to take off. Unpredictable delays
in the DRP’s implementation offer an opportunity to
explore fundamental questions related to the underlying
dynamics of putting such a massive and complex project
into place.
Dharavi’s urban future has not only generated
discussions between the government and the local
population, but also activated a series of events on a
global scale between 2004 and 2014. Powerful stereotypes and cultural or commercial images of Dharavi
from books, film, and tourism have attracted worldwide
interest in Dharavi and have also impacted plans for
its transformation. This publicity has led to creative
and imagined interactions with the settlement that
do not easily fit the top-down vs. bottom-up dichotomy. The discourse, representations, and innovative
re-imaginings of Dharavi emerging from cultural and
academic interventions have already contributed to
spatial changes in the settlement
What has been termed ‘eventalisation’, or constructing new ‘knowledge’ through the process of
investigating events, offers a window into the powerful
role of events and media in major spatial interventions
like slum transformation. MARTHA KOLOKOTRONI

Thesis Abstract
Water-based decentralised air conditioning systems
could be a welcome change to conventional centralised
air-based air-conditioning systems, as water is more
effective than air in removing heat, owing to its higher
heat capacity.
Unlike in centralised systems, decentralised systems bifurcates cooling and dehumidification into two
separate activities. This could prove very beneficial in
tropical climates, where only the highly humid outdoor
air needed for ventilation needs to be cooled and dehumidified by low temperature chilled waters, while indoor
air can be cooled at much higher temperatures using
radiant panels. However, an issue that has plagued
the adoption of such systems in the tropics is fears of
condensation on radiant panels.
This study scrutinises problems associated with
using such systems in the tropics and provides
recommendations on appropriate solutions. Issues
investigated include: challenges posed by addition of
internal humidity from building materials; characteristics
of air leakage through floor joints and infiltration; the
importance of cooling capacity of radiant panels; risks
of condensation on radiant panels; stratification of air in
the indoor space and how operation of radiant panels
effect stratification; and how perimeter solar heat gain
affects stratification etc.
The BubbleZERO laboratory, which houses the
decentralised system in Singapore, was used to conduct most of the experiments. The study found that
an increase of 50% of chilled water loops on radiant
panels could increase cooling capacity by 24.7%. A
thermal comfort and Indoor Air Quality (IAQ) study
was carried out to reveal the working of the decentralised system under different operating conditions.
The energy required to run the decentralised system
and its comparison with conventional systems installed
in the tropics was also investigated to get a sense of
energy efficiencies.
The study found that reducing ventilation rates
by 33.5% could decrease chilled water energy demand by 13.3%. Finally an alternative ventilation
mechanism involving CO2 adsorption was explored
as a means to maintaining indoor air quality in the
tropics.
RUPESH SATISH IYENGAR

Thesis Abstract
Cooling systems in the tropics are currently extremely inefficient. The more usual and highly specialised
approaches from building systems engineering can
become rigidly precise, limiting their ability to make
necessary paradigm changes. One of the main research
objectives of the thesis is to build upon the experience
in the moderate climate and expand the LowExergy
concept for building systems to the hot-humid tropical
climate.
Energy performance of cooling systems and the
integration of their technical systems into the building
can be improved by re-examining the role of heat rejection using the LowExergy concept. The LowExergy
concept is a systems approach, which challenges how
different components of a cooling system in the tropics
relate to one another and how the overall system is
embedded in the thermal context of the tropics.
The three main strategies to improve energy performance of cooling systems are: a systems approach to
reduce temperature lift of the chiller by improving heat
rejection systems and the associated heat transfers to
reduce condensation temperature; to increase internal
exergetic efficiency of cooling equipment; and to sustain
a high exergetic efficiency for low temperature lifts,
to uphold improvements of smaller temperature lifts.
The heat bus system, which combines centralised
evaporative heat rejection with decentralised provision
of cold, connected through a hydronic network, is shown
to not only increase energy efficiency up to 50% but also
to enable better integration into the architectural and
urban fabric than today’s current method of separating
structure and technical elements.
By re-evaluating questions of centralisation and
decentralisation of technical systems and infrastructure
from a systems perspective, this thesis provides a basis
to go beyond efficiency interventions and better integrate building systems with the architectural and urban
fabric at multiple scales. This work is embedded in the
research and the systems perspective of FCL’s Low Exergy Module, which works on various aspects of HVAC
systems in the tropics.
MARCEL BRÜLISAUER

PhD Research at Future Cities Laboratory (FCL)

Research at Future Cities Laboratory is structured around 13 groups each
working on different challenges of urbanisation and sustainability. Each team
includes postdoctoral and PhD researchers working under professorial leadership. This page features the abstracts of the first PhD theses produced at FCL.

