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Abstract / The compacted and concentrated city area and its built
environment draw upon an ever widening hinterland for its life support. These
resources continuously pulse in and out of the city’s physical boundary
through constructed infrastructures. In this sense, the reach of the city is
far beyond its physical location, moreover, the denser the city, the starker
the contrast is between its built form and the geographical extent of its
depending territory. “Contextualizing the Ecological Footprint in Hong Kong”
is an educational research project in which first-year undergraduates of the
built environment at the University of Hong Kong (ARCH1028 Sustainability
and the Built Environment) were encouraged to define and explore issues of
sustainability within dense urban settings, and to speculate on the concept
of sustainable issues. This paper presents the teaching approach, student
research and contextual analysis of five decisive factors that the city relies
upon for its life support (energy, food, people, water and waste), across
eight different urban neighborhoods (Admiralty, Ap Lei Chau, Hung Hom,
Kowloon Bay, Mong Kok, Sha Tin, Tin Shui Wai and Yau Tong) in Hong Kong.
“Contextualizing the Ecological Footprint in Hong Kong” also enrolled 2013 Bi-
City Biennale of Urbanism \ Architecture (Hong Kong).

Key words | Ecological Footprint; Sustainable Development; Teaching
Sustainability; Urban Context
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Footprint in Hong Kong”

Hong Kong, like Beijing, New York, Tokyo and many
other megacities, draws upon an ever widening hinterland
(such as the Pearl River Delta or even further) for its life
support. In this sense, the reach of the city is far beyond its
physical location (Fig. 1). As a highly intensive complex,
urban can be defined as a built-in living environment. The
concentrated area of the city houses the daily management
of people, energy, food, water, resources and resulting waste

that continuously pulse in and out of the city’s physical

boundary through constructed infrastructures (such as
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1. Dome over Manhattan Project, 1950 and 1960, (photographic montage).
The would have spanned two miles and, among other things, would have

2. Group report of "Contextualizing the Ecological Footprint in Hong Kong"
study.allowed for the elimination of automobile traffic — R. Buckminster
Fuller (Your Private Sky: R. Buckminster Fuller)
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expressways, pipelines and terminals). Sites physically and
politically removed from the city continuously produce and
provide food, manufactured goods, raw and industrialized
materials, and fuel for its development. The denser the city,
the starker the contrast is between its built form and the
geographical extent of its depending territory.

An “ecological footprint” is a measure of the total land
area needed to sustain a specific activity or population.
The term was a concept first presented by William Rees
(Canadian ecologist) and Mathis Wackernagel (Regional
Planner) of the University of British Columbia in 1992.
Ecological footprint can be used as a metric for comparing
the sustainability (or unsustainability) of cities, and a
concept through which we can begin to discuss the nature of
the Ideal City. Fundamental to the principle of a sustainable
built environment, is the need for planners, designers and
developers to understand the full nature of the city and
all its material needs and functions, and how they might
sustainably be met.

In 2008, Hong Kong’s consumption required more than
250 times the biological capacity of its land and sea area”.
Citing food as an example, Hong Kong spent around 14.1
billion USD (4.4% of its GDP, No.1 worldwide) on food
imports®. At the same time, 95% of the food supply in
Hong Kong is imported, and the territory has experienced
a 15% food average volatility growth rate during the past
seven years. The food footprint of Hong Kong is very large,
compared with its physical boundaries. Moreover, Hong
Kong’s per capita ecological footprint in 2008 was two times
that of the mainland of China. Therefore, understanding
and researching the concept of ecological footprint is very
important to the sustainable development in HK and other

megacities.

2 Teaching System of “Contextualizing the Ecological
Footprint in Hong Kong”

“Contextualizing the Ecological Footprint in Hong
Kong”comes from a faculty foundation course —
ARCH1028 Sustainability and the Built Environment —
set up by Faculty of Architecture at the University of Hong

Kong. The course is required for all first-year undergraduates
of the Faculty (architecture, conservation, landscape
architecture, survey and urban design) and encourages them
to define and explore issues of sustainability within dense
urban settings, and to speculate on concepts of sustainable
issues. The course relates to curricula of all Faculty of
Avrchitecture disciplines and is intended to inspire thinking
about ways we should construct our living environments in

future, in order to find a sustainable balance.

2.1 The definition of the faculty foundation course

The architecture faculty foundation course is an essential
part of the academic induction to facilitate the transition
from secondary school to university education. The course
aims to provide a common disciplinary foundation and
learning experience for the undergraduates, and to guide
them towards research fields that are closely related with
their professional interests. These courses focus on the basic
knowledge and core skills of the architecture discipline,
which shall be mastered by undergraduates in Faculty of

Architecture.

2.2 Challenge and methodologies

Landscape architecture faces all kinds of challenges
in the education of sustainable development and built
environment. The city is hugely complex and its issues
are so interwoven that it is impossible for students or
practitioners to fully comprehend sustainable development
and built environment issues. Top-down developmental
approaches tend to be widely adaptable but lack in flexibility
and relevance, whereas in bottom-up developmental
approaches, the individual are unable to make a substantive
difference due to the limits of individual ability. Therefore,
in the practice of teaching and research, we directed that
“Contextualizing the Ecological Footprint in Hong Kong”
research be limited to the specific issue of the site, rather

than the entirety of the city.

2.3 Teaching structure

In addition to two-class period for lectures and one

@
The data is from Hong
Kong Ecological

Footprint Report 2008:

Living Beyond Our
Means, 2008.

®

The data is from

The United Nations
Food and Agriculture
Organization Global

Report, February 2010.
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3. The study
sites are eight
representative
urban
neighbourhoods
in Hong Kong.

4.  Dymaxion Map

5. Ecological
Footprint Map
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tutorial class period per week, the teaching team set a
guidance curriculum that lasted 6 weeks and one class
period a week for “Contextualizing the Ecological Footprint
in Hong Kong”. During the course, tutors provided critical
suggestions to students’ group work for five different
topics relating to the same site. The course aimed to hone
students’ teamwork and language abilities by encouraging
them to learn the basic principles of mapping overlaps and
discussion of initial results of site surveys and data analysis.

At the end of the term, based on the topic, the 40 groups
were divided into five topic groups to make presentations
(Fig. 2). As a result, different groups researching the subject
at different sites had an opportunity to learn and discuss
each other’s research ideas. Outside professionals were
invited to critically respond to students’ research perspective
and logic to help develop a habit of establishing rational

arguments.

3 Research Process for “Contextualizing the
Ecological Footprint in Hong Kong”
The 168 first-year undergraduates were divided into

40 groups to investigate eight sites and five topics in
Hong Kong. Students were asked to develop a detailed
understanding of the physical boundary of the built
environment in relationship to the concept of an “ecological
footprint” through on-site investigation, survey, and data
collection. Finally, the students were asked to accurately
express the relationships between the physical and

ecological footprint through mapping and thesis.

3.1 Study topics

Five factors that determine the size of a city’s ecological
footprint were selected as the study topics: energy, food,
people, waste and water. Each group was required to present
their research in one theme color (yellow, orange, green,
red, and blue), and to use lines of different thickness and
concentration to complete mapping analysis. The above
requirements helped students use concise and accurate

language.

3.2 Study sites
The study sites were Admiralty, Ap Lei Chau, Hung
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6.  The distribution diagram of different types of advertisement billboards in
Mong Kok.

7. The Dymaxion Map shows the distribution of energy consumption
around the world. Different colours in the map symbolize various energy
consumption patterns per capita in the unit of tons oil equivalent per capita.

8.  The locations of the major supermarkets and wet markets and the routes of
food delivery in Sha Tin.

Hom, Kowloon Bay, Mong Kok, Sha Tin, Tim Shui WAI,
and Yau Tong (each site was of equivalent in land are,
approx. 1 500 m X 1 200 m, Fig. 3). The teaching team also
investigated the urban and cultural contexts of the selected
sites in Hong Kong to illustrate why they were valuable
and important to be studied. For example, Ap Lei Chau is a
quintessential urban island, located just of the southwestern
edge of Hong Kong Island, almost like an independent
community. With an area of just 1.4 km2 and a population
of over 86,000, it is the most densely populated island in the
world. In the Ming Dynasty map, Ap Lei Chau was marked
as “Hong Kong Village” — this is widely considered to be

the origin of the name Hong Kong.

3.3 Study outputs

The study outputs of each topic group included mapping
analysis of two different scales: the first at global scale —
the Dymaxion Map® (Fig. 4) and the second at site scale —
the Ecological Footprint Map (Fig. 5).

Although the student groups shared similar sites, topics,
and presentation formats, the projects were still based on
the varying interests and approaches of each group, and the
research procedures and outputs are unique for each group.
The following examples (one from each topic) provide some

insight into the study outputs of this project.

Ivan Cheng, Tom Kwan, Jonathan Pang, Natalie
Yim (2013), Energy in Mong Kok: how much does
advertisement cost?

This project shows the location of different types of
advertisement billboards in Mong Kok. The concentration

of yellow demonstrates the density of billboards within

Legend B4l
Route to Sha tin Market
B BTIHRERL

£ Route to Sha Kok Market
BED AT
Residential area
BRX

[ ] Wet market / Cooked food stalls
KT R HAS

. Route to supermarket / convenient store
BT EF B B
Route to Lek Yuen Market
BERRT AL

. Route to cooked food stalls
BIEAH AR

. Route of food delivery
RAIEHEE

. Supermarket / Convenient store

BH/METE

the district, mostly concentrated along commercial streets
in Sai Yeung Choi Street South and Nathan Road (Fig. 6).
Meanwhile, advertising boards are rarely seen around wet
markets located along Canton Road and Shenzhen Road.
From a global perspective, the dymaxion map explains
the distribution of energy consumption around the world
in 2013 (Fig.7). Different colors in the map symbolize
various energy consumption patterns per capita in tons of
oil equivalent per capita units. The brightest color represents
highest energy consumption while the darkest color equals
to the lowest energy consumption. As shown in the map,
the brightest areas are mostly in developed countries,
especially concentrated in the northern hemisphere, as well

as countries that are close to North Pole.

Mingjia Fan, Cho Yin Lam, Wai Yin Law, Meiqging Li
(2013), Food in Sha Tin: food commute

Food is an essential daily issue that everyone is
concerned about, the source of which is either imported
or self-sustained. According to their research, since the
farmland of the territory is quite limited, food has to be

imported. Therefore, they emphasized the origins of food

®

Drawn by architect
Buckminster Fuller,
the Dymaxion World

Map was made in
response to Fuller’s
research on global
resource distribution
in the 1940s. This map
reduces the distortion
of landmasses, which
are common in the
traditional Mercator
Projection maps. The
Dymaxion Map has
14 parts, which can be
rearranged.
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9. The diagram of consumption places, consumer flows and levels of land rent
in Yau Tong.

10. The distribution of rubbish bins and garbage collection in Mong Kok.

11. The publication of Contextualizing the Ecological Footprint in Hong Kong

social classes (Fig. 9).

Through this project, this group also explored the
difference between a consumer’s and a producer’s role in
every expenditure, which relates to their physical boundary
and ecological footprint. As consumers, we tend to filter
out the ecological impacts of production, while in fact it
is our high consumption that brings about impacts on the
environment. Sustainability requires rational and reasonable

consumption — all of which starts with us.

Xiaoou Chen, Teresina Ho, Siu Fung Ng, Cheng Wei Xia
(2013), Waste in Mong Kok: municipal waste

This project tracked Mong Kok’s solid waste,
specifically the trash disposed by pedestrians in the area.

Rubbish bins were identified and mapped, with some having
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the rate and time of people throwing rubbish (Fig. 10). It was
observed that the distribution of trash closely related to the
topography and characteristics of Mong Kok. For example,
the speed of waste collection near the food kiosk was
significantly high. From the map and the other diagrams,
they compared the data on trash bins and recycling bins,
and noted the small volume of waste recycling compared
with the total volume of waste produced. This reflected
the culture of street snacking with unrecyclable utensils.
Efficiency in recycling waste is needed to maintain a low
ecological footprint.

The world map shows the flow of waste on a global
scale. Hong Kong plays a role as the transitional point which
imports and exports large amount of waste. Recyclable
waste is transported through Hong Kong, but the territory
itself is not an active location for recycling. Reduction of
waste seems to be a significant way to reduce our ecological

footprint.

Katy Cheng, Joshua Ho, Ethel Ng, Hilary Yeung (2013),
Water in Mong Kok: toilet placement — public vs.
private

This project investigated publicly accessible toilets in
Mong Kok which account for a significant volume of the
water consumed in the district. By comparing the usage
of public toilets, managed by the government, and ground
level toilets located in major malls, managed by private
companies, the relationship of toilet usage and water
consumption was observed. Although the number of public
toilets is greater than those toilets in the mall, the daily

usage of toilets in the malls was much greater.

4 Summary

The Urban Ecological Footprint study composed 40 such
pieces of research, which collectively give an introduction
of sustainable development in the urban environment. This
study taught students formal methods and procedures of
research through site investigation, information collection,
and image expression. Students were encouraged to observe

and discuss repeatedly, and to use concise graphic design to

represent their research outputs.

The Division of Landscape Architecture continues
to explore and perfect the faculty foundation course.
Over the past two years, the first-year undergraduates
have had the opportunity to learn subject knowledge
and professional skills that are closely related with their
professional interests. The course encouraged students to
continue to think about questions of the urban environment
and sustainable development, as well as cultivating their
abilities for independent thinking and teamwork. Students
will bring these new skills into the next three years of
their undergraduate study and hopefully into future career
development.

An in-class publication — Contextualizing the
Ecological Footprint in Hong Kong (published July 2013)
summarized the course content and showcased the best
student coursework and final projects (Fig. 11). A further
component of the course was to bring the work to both
professional and public audiences via an exhibition at the
“2013 Bi-City Biennale of Urbanism \ Architecture (Hong
Kong)” (Fig. 12).
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