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I was in Amsterdam in late November for the
Global Airport Development Conference. As
with past years, the conference dealt mainly
with euro-centric themes and issues.  However,
what was unmistakable was the growing
prominence accorded to issues arising
from the environmental impact of aviation
and airports.

There is no doubt that the subject is a pressing
one, particularly for our industry. To some extent
there has been a measure of complacency –
the industry appears for a long time to be
content in defending itself on the basis that it
only contributed about 3.5% of total carbon
emissions1.  This is a little self-congratulatory
and is quite unsustainable when one examines
the longer time horizons of what this means.
If air travel worldwide is to grow at around 5%
per annum as projected over the next 20 years,
then what the argument implies is that,
everything else being equal, the industry is
content to allow its carbon footprint to grow
at this rate.

What is clear is that in any considered action
plan on the subject, a distinction has to be
made between CO2 and other green house
gas (GHG) emissions from aircraft and those
arising from airport-based sources.  One case
study reported that GHG emissions from aircraft
account for 95 percent of  emissions
relating to air travel2.  This means that ground
operations and terminal buildings (non-aircraft
emissions) accounted for something like 5%
of total emissions.  For this reason, Changi has
therefore devoted considerable effort to
collaborate with airlines in the implementation
of more fuel-efficient fl ight approaches,
reduction of slot congestion and better apron
and taxiing operations.

Within the ambit of measures which could be
taken directly by an airport operator and owner,
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the focus must be on airport buildings.  The
power used in terminal buildings accounts
typical ly for 85 percent of non-aircraft
emissions. The new Terminal 3 at Changi would
have been opened by the time this issue of
Changi World is published.  Its design is
formulated on an energy and resource
management program which includes the
harnessing of natural lighting, reflectors to allow
for dynamic cooling and the incorporation of
a nation wide effort to recycle the use of surface
run-off water.

On the broader stage, the conference on
climate change held in Bali in early December
will, in the years to come, be looked upon as
a watershed.  Although progress on substantial
issues was still limited, that meeting could at
least claim to have finally established an
international consensus on the subject. In
particular, the United States, effectively the
only major state to have previously withheld
support for the Kyoto protocol, had reluctantly
joined the mounting universal consensus on
the subject.  Bali also portends the agenda of
targeting dirty industries and road transport.
Airport owners and operators should not wait
for initiatives of this sort to be forced upon the
aviation industry.  The imperative must be to
engage this agenda now if we are to address
these issues on our own terms.

CHOW KOK FONG
Chief Executive Officer

© Changi Airports International

(Company Registration Number. 200404385W). All rights reserved.

1Internat ional  Panel  on c l imate Change “Aviat ion and the

Global Atmosphere: Summary for Policy Makers”, IPCC Special Report

p. 3 (1999) as cited in Daniel S. Reimer and John E. Putnam “The Law

of Aviation-related Climate Change: The Airport Proprietor’s Role in

Reducing Greenhouse Gas Emissions” Journal of Airport Management,

Vol. 2(1), October-December 2007 at p. 83.

2 City of Denver “Greenhouse Gas Inventory for the City and County

of Denver” at Accessed November 2007. 
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CAI starts airport master
planning work in Aqaba,
Jordan
Following Changi Airports International’s
(CAI)’s  announcement of a master plan
contract with Jordan’s King Hussein
International Airport (KHIA) in Aqaba,  CAI’s
master planners made their first visit to KHIA
on 17th  November 2007. The team, led by
CAI’s Senior Vice President (Airport
Engineering and Planning) Mr. L. Somkiat,
met various stakeholders in the airport such
as the Aqaba Development Corporation,
(ADC) the Aqaba Special Economic Zone
Authority (ASEZA), Aqaba Airports Company
(AAC), Royal Jordanian Airline (RJ) and Ayla
Aviation Academy to lay the groundwork for
the commencement of the  master planning
work. The project is expected to be
completed in April 2008.

The master plan, prepared by CAI, will
include an independent traffic forecast to
chart the airport's growth over the next 20
years. Based on the capacity demands from
the traffic forecast, CAI’s airport master
planners will map out the development of
KHIA, in the form of the facilities requirement
and land use plan surrounding the airport.
At the same time, the airport master planners
will also consult the stakeholders to develop
and evaluate the various master plan
alternat ives before making the f inal
recommendations to ADC. The selected
master plan will not only meet the projected
capacity requirements, but must also be a
cost-effective and sustainable development
which results in minimal adverse impact to
the environment.

In this project, the team of consultants from
CAI also includes airport operat ion

specialists who conducted a technical level
operational audit of the existing airport at
Aqaba. The audit, which was carried out in
December 2007, assessed the performance
of the airport and helped to establish a
baseline for the airport to review and raise
its performance standards as well as levels
of service.

CAI with Airport Management of KHIA

King Hussein International Airport in Aqaba, Jordan
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CAI signs final agreements to
acquire a stake in
China’s Nanjing Lukou
International Airport
Changi Airports International (CAI) has
executed the final agreements to acquire a
29% stake, worth RMB 900 million, in
China’s Nanjing Lukou International Airport
(NLIA). The agreements was signed 11
months after both sides signed an initial
framework agreement in December 2006.
This is the first private-equity investment in
a Chinese airport by a foreign airport which
has been fully executed to date.
 
CAI plans to work with NLIA to upgrade and
expand its facil it ies to cope with the

increasing passenger volume. The airport
refurbishment and expansion projects
include constructing a second runway,
upgrading the terminal bui lding and
developing a light-rail connection to the
downtown station and its related facilities.

Under the agreements, CAI will also dispatch
a senior management team to provide
airport-related business management
services to help NLIA to evolve into a leading
regional airport in China.

NLIA’s passenger traffic rose 30% from
January to June 2007, compared to the
same period a year ago. By 2010, total
passenger traffic is expected to reach 10.5
million. The state-owned Nanjing Lukou
International Airport, which opened in 1997,
now stands as China's fifth largest cargo
airport and 15th biggest passenger airport.
It handled 6.27 million passengers and about
160,000 tons of freight in 2006.

Leveraging on the Changi
experience at Nanjing Lukou
International Airport
First class airport managers play an
important component in bringing an airport
to achieve greater heights. At the request
of our partner Nanjing Lukou International
Airport (NLIA), Changi Airports International
(CAI) conducted a Human Resource (HR)
training workshop to fine tune NLIA’s HR
management system.

Course Instructor, CAI’s Senior Consultant,
Mr. Chan Yat, with more than more than 10
years of Human Resource Management
experience in Changi Airport, conducted
the training on 9 Oct 2007, to introduce the
best management practices to NLIA. The
training session covered a full spectrum of
HR management functions, and the

principles and effective practices in HR
management to improve the overal l
performance of the airport.

CAI is also assisting NLIA to revamp its
10-year old signage system within the
domestic and international terminals. By
adopting different colour schemes and
strategic positioning and display of signages,
the new system serves to improve passenger
flow and movement with the ultimate aim of
enhancing the customer experience and
experience at the airport. The new distinctive
design also helps to build a new corporate
image and branding for NLIA.

Nanjing Lukou International Airport

Old signage at NLIA

New signage at NLIA

New signage at NLIA
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Changi revisits
Chengdu Commercial
Consultancy
Changi Airports International (CAI) has been
reappointed by Chengdu Shuang l iu
International Airport (CSIA), to provide
commercial consultancy service for its new
domestic terminal. The new terminal, expected
to be ready by the end 2010, can
accommodate up to 33 million passengers
a year.

CSIA, recently declared the fourth hub airport
in China, is already experiencing tremendous
traffic growth of 20% (Compounded Annual
Growth Rate) since 2000, thus surfacing the
need for expansion.

CAI’s first successful collaboration with the
airport in 2004 for consultancy services
included review of the airport retail layout and
commercial operations, market research to
determine commercial potential, possible
product and brand mix,  concession
management model and rental fee structure.
The collaboration resulted in CSIA doubling
their rental revenue per passenger within a
period of two years.

In November 2007, CAI was invited to
participate and provide inputs on optimal retail
layout configuration during the planning and
design phase of the new terminal. The project
signals the value creation and relevance of
the commercial expertise CAI brings to the
Chinese airports.

Commercial consultancies are always exciting
and challenging projects for CAI as retail
layout configuration usually encompass other
aspects of airport operations, extensive market
research as well as in-depth understanding
of the airport needs along with passenger
shopping behaviour.
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CAI AVIATION
ECONOMICS UNIT

OVERALL MISSION
CAI Aviation Economics Unit (AEU) seeks to
combine advanced academic economic expertise
with strong empirical knowledge of the aviation
industry to support the key value creating
activities of the Company including strategic
planning, business development, asset
management, airport operations and planning
among others.

In relation to this, the Unit will actively engage and participate in related international
scientific and academic communities that will enable them to exchange aviation knowledge
and expertise that will help ensure that CAI remains a thought-leader in the industry.  More
importantly, this will equip CAI with even more powerful tools to address the most critical
strategic, economic, and business issues facing the Company and our business partners.

KEY SERVICES
Over the next 18-24 months, the Unit will develop
the following key services for CAI in support of
both our advisory and investment activities.

However, ultimately, the phasing of the development of these services will depend on Company
and market needs.  It is essential that the AEU establishes strong working relationships with
other units and decision-makers of CAI by delivering clear-cut value-adding activities and
practice genuine responsiveness to business needs.  Another key success factor is innovativeness
in finding solutions to practical, real world economic problems as well as flexibility in taking
on a variety of upcoming tasks.

First Phase
• Aviation demand forecasting
• Airport competition analysis
• Investment risk profiling

and analysis
• Air transport policy and
  regulation analysis

Third Phase
• Airport capacity and the 

se lect ive  use o f  a i rpor ts
• Social cost-benefit analysis
• Economic environmental

impact  assessment

Second Phase
• Airport network and route
     development analysis
• Airport benchmarking studies
• Aviation retail demand analysis
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From Left: Mr. Hans Elnan, Mr. Lee Chee Tong and Mr. Lim Tong Ni

The Team Members

Mr. Hans ELNAN

Hans joined CAI as a Senior Consultant
in October 2007.  He holds the degree
of  S iv i løkonom HAE f rom the
Norwegian School of Economics and
Business Administration, Bergen,
Norway.  The degree is equivalent to
Master of Business Administration
(MBA) plus a Doctoral Study in
Economics. His last held position was
Associate Professor of Economics at
Bodø Graduate School of Business in
Norway. Hans has a broad experience
in academia and in business/ public
sector administration, having worked
for 35 years lecturing students,
mentoring bachelor and master degree
candidates, consulting, management,
and advisory services.

Mr. LEE Chee Tong

Chee Tong joined CAI as an Economist
in December 2007.  He holds a
Bachelors Degree in Business majoring
in  F inance  f rom the  Nanyang
Technological University in Singapore.
He completed his PhD studies in
Economics at the National University of
Singapore in 2005.  Before joining CAI,
Chee Tong was an Economist at the
Ministry of Manpower in Singapore,
forecasting employment growth and
researching in topics related to the
Singapore’s labour market.  Chee Tong
also had the opportunity to work on
transport-related consultancy projects
when he was a researcher at the
National University of Singapore and
has published a couple of papers in
academic journals.

Mr. LIM Tong Ni

Tong Ni joined CAI as an Economist in
November 2007.  He holds a Masters
degree in Economics from the National
University of Singapore (NUS). His
teaching stint at NUS and the Lee Kuan
Yew School of Public Policy covers mainly
areas such as financial and monetary
economics, macroeconomics and
econometr ics .  H is  research and
consultancy experience dwell mainly
within the realms of financial econometrics
and game theoretic modeling, which cover
studies on the intricate workings of
options and exchange rate markets,
strategic competition, benchmarking and
transport-related analysis. Tong Ni’s
current interests are in stochastic
modeling, efficiency benchmarking and
environmental issues.
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CHANGI AIRPORT GOES GREEN

Long Term Planning
Congestions, attributed to airport capacity
constraints, result in extra energy consumption
and generate unnecessary increases in aircraft
emissions. Expansion is often fraught with
add i t iona l  costs  such as  re locat ion
compensation, environmental degradation and
land limitations etc. Hence, apart from meeting
future growth in air traffic, good long term
planning is necessary to minimize the impact
and costs of current and future expansions,
especially on the environment.

Thus, cost eff ic iency and addressing
environmental needs share a common platform
where strong correlat ion amongst the
two entails that success in either goals is
not mutual ly-exclus ive,  but rather,  is
mutually reinforcing.

Apron management
1. Provision of ground-based power units as
well as supply of power and air-conditioning
to aircrafts from the aerobridges.

On the apron area, the fixed ground services
would replace some of the mobile ground
support equipment (e.g. GPU, air-conditioning,
water/toilet trucks).

2. Active sourcing and conversion of airport
ground based vehic les to a l ternat ive
fuel vehicles such as those that uti l ize
electrified systems.

Only electric vehicles are allowed to enter the
Terminal 3 (T3) baggage handling area. This
procedure will also apply to the other 2
terminals. Increasing use of hybrid ground
vehicles serves as an indication of our
commitment towards less fuel usage.

Air Traffic Control / Control Approach
These includes the implementation of departure
and landing procedures such as continuous
decent approaches (which saves approximately
1/3 of total fuel required for descent) and
improvements that enables shorter radar
vectoring (saves fuel and also reduce contact
with populated areas).

Essentially, these improvements lower aircraft
land emissions via reducing fuel consumption

which is beneficial to both airl ines and
the environment.According to the Intergovernmental

Panel on Climate Change (IPCC), air
traffic’s current share of human
contribution to global warming is
approximately 3.5% and is expected to
grow to 5% by 2050.

Benefits arising from improvements in
a i rcra f t  technology however,  are
unfortunately insufficient to fully offset the
projected growth of aviation emissions,
as a consequence of increased demand
for air transportation.

While airports do not have full control over
the environmental effects of their activities,
it is possible to adopt strategies to
m i n i m i z e  t h e  i m p a c t  o n  t h e
general community.

Changi Airport’s operational success
comes from far-sighted planning, sound
management, adopting the right service
mindset and efficient operations. But more
importantly, it highlights that strategies
that make business sense do not
necessarily contradict environmental
concerns. In fact, they work hand in hand,
reinforcing each other, cumulating in a
sustainable growth outcome.

Faced with the objectives of providing
high service qualities and ensuring healthy
sustainable growth, the development and
adoption of best practices and cost-
efficient technologies have always been
considered as top priorities. It might seem
surreal but environmental concerns have
actually been, indirectly, addressed in the
quest for efficiency.

Airport processes and operations can help
reduce a i rc ra f t  emiss ions by  a id ing
fuel  conservat ion and thus serve the
environmental cause.

Efficiency Improvements
Apart from the revenue-cost and service
perspectives, efficiency improvements are also
environmentally friendly. Their success is crucial
not only towards ensuring airport progress,
but also serve as a platform for future
investments and development that helps
suppor t  greater  env i ronmenta l  care .

Structural Innovations
A major showcase of our effort towards
addressing the green issue is apparent from
the unique design features of T3, that is not
only energy efficient, but also provides a
soothing and comfortable environment beyond
parallel for all passengers.

T3 features a unique roof architecture which
will allow soft natural light into the building
while keeping the tropical heat out. There are
more than 900 skylights in the roof with specially
des igned re f lector  pane ls  which wi l l
automatically adjust themselves to allow an
optimal amount of soft and uniform daylight
into the terminal building.

Another key highlight is a five-storey high
vertical garden, called the “Green Wall” which
is covered with cl imbing plants and is
interspersed with four cascading waterfalls.
The extensive use of indoor plants and natural
light serve to reduce the amount of carbon
footprint while the underground water recycling
system reduces wastage. Hybrid engine
technology is also utilized at the gates to reduce
energy consumption.

Conclusion
The green concept can be operationalized and
justified within the broader structure of cost
and operational efficiencies. Despite possible
incurrence of significant short-run costs towards
incorporating environment-friendly features,
the expected benefits in terms of energy cost
savings, passenger satisfaction enhancement
and environment degrading prevention would
far-outstrip the costs involved.

Taking a long-run perspective, initiating the
green concept within airport planning and
operations is paramount towards ensuring
long-term economic viability and sustainability
while addressing pressing environmental needs.
For Changi, its common-sense straightforward
strategy of achieving efficient operations
across the decades has, already been,
environmentally-conscious.

Mr. Lim Tong Ni
CAI Aviation Economics Unit
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Moving forward is difficult,
but standing still is impossible

Transport ministers of the 10 Association of
South East Asian Nations (ASEAN) have
recently agreed to sign a deal that will
gradually pave the way for an open skies
agreement.  Starting December 2008,
carriers from the 10 member states can
provide unrestricted number of fl ights
between the capital cities of their countries;
and by 2015, air travel between these
countries will be fully liberalized.  In spite of
the tremendous benefits, economic or
otherwise, that come with open skies
agreements, some member countries’
governments were concerned that their
countries’ flag carriers might not be able to
compete if the aviation market was being
deregulated immediately.  The measured
opening up of the skies definitely provides
the much needed breathing space to
these airlines.    
               
Like any market, the aviation market is a
complex one. There is a multitude of
companies, regulatory bodies, national
interests and considerations, technical
possibilities, and strategic options for all
involved players.  The market works with
the help of both market forces and some
regulatory supervision.  One of today’s great
aviation challenges is to strike a good
balance between these two governance
principles.  Market forces create incentives
and stimulate innovations, thus benefiting
all players.  Then again, for the aviation
market, in particular, to function well, a
framework of stable rules or laws has to be
in place.  Aviation has always required
regulatory frameworks to address a number
of concerns like security, environment,
national sovereignty and interests, etc.

With the signing of open skies agreement
in Washington DC on 30 April 2007, while
the USA and EU have taken several
important steps, Asia Pacific nations seem
to be more hesitant. Market players cannot,
however, hesitate too long or too often. They
are forced to innovate just to stay in business.
The idea that national protection will help is
probably obsolete. Though it may be a short-
term comfort blanket it is steadily shrinking
and becomes invariably a long-term threat
of complacency from resting on past laurels.

Political leaders must dare to push forward
with regulatory reforms and open up the
skies over Asia.  Evolution is ongoing in
regulatory settings that may hamper the
evolutionary process itself. As evolution takes
place in a competitive setting between
regulators as well we can be sure that
both actions and inactions wil l  have
consequences. Politicians and the people
they represent will in the end have to live
with the consequences of their choices. Only
when politicians are held responsible by the
electorate for actions as well as inaction can
we hope for the right steps to be taken at
the right time. Market based companies can
only act within the framework that has been
erected and changes tend to create short-
term hurt that overshadows long-term gain.

Mr. Hans Elnan
CAI Aviation Economics Unit

Evolution is ongoing in
regulatory settings

that may hamper
the evolutionary

process itself.
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The Singapore Aviation Academy sets up an
Advisory Board to address growing demand
for aviation training
Changi Airports International, Chief Executive
Officer, Mr. Chow Kok Fong has been
appointed a member of the Singapore
Aviation Academy Advisory Board (SAB).
The ten member board aims to guide
Singapore Aviation Academy (SAA) to meet
the challenges ahead and enhance its
con t r ibu t i ons  i n  human  resou rce
development to the international civil
aviation community.

Also on the board are two members from
the Changi Airport Advisory Group (CAAG).
Mr. Wong Woon Liong, CAAS’ former
Director-General and CAAG’s current Senior
Advisor & Chief  Strategist  (A i rport

Development) chairs the SAB, while Mr.
Chiang Hai Eng, CAAG’s Advisor & Chief
Specialist (Aviation Operations) serves as a
SAB member.

The SAB’s formation is timely, given the
strong growth experienced by the aviation
industry, fuelling an increased demand for
aviation training. The SAB will help SAA
i d e n t i f y  n e w  g ro w t h  a re a s  a n d
improve i ts programme design and
curriculum development.

The fifty year old SAA is the internationally
recognized training arm of the Civil Aviation
Authority of Singapore. It is made up of

three specialized schools – the School of
Aviation Management, the School of Air
Traffic Services and the School of Airport
Emergency Services.

Together, the three schools offer more than
200 training progammes annually. The SAA
has trained almost 42, 000 personnel from
190 countries. In 2000, the SAA received
the 34th Internat ional Civ i l  Aviat ion
Organisat ion Edward Warner Award
for  i ts  eminent contr ibut ions as a
centre of excellence in international civil
aviation training.
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Changi Airport sets
record number of flights
The number of flights in and out of
Changi Airport reached a record
high of 4,300 a week in November
2007, largely powered by the twin
engines of India and China.

The services are operated by 83 airlines that
connect Singapore to 189 cities in 60 countries.
Between January and August 2007, passenger
traffic between Singapore and India grew 17.5
per cent compared to the same eight months
last year. For China, the growth was 11.3
per cent.

Cities that are seeing more fl ights from
Singapore include Chennai, Bangalore and
Cochin in India; and Shanghai, Hangzhou and
Fuzhou in China. In addition, there are two new
destinat ions in Changi's air network -
Coimbatore in India and Kathmandu in Nepal.
There are also more flights between Singapore
and cities in Australia and New Zealand.

Changi Airport brings the
first of its kind Butterfly Garden to
Terminal 3
Changi Airport, already well known for its
landscape gardens, scores another first with
a Butterfly Garden, an innovative airport
themed garden not found in any other airport
in the world.

This tropical retreat will provide an opportunity
for passengers to experience nature while
observing the various stages in the lifecycle of

butterflies, such as the emergence of the adult
butterflies from pupae, and caterpillars feeding
on host plants at night.

The Butterfly Garden, located at Terminal 3
Transit Mall, opens in mid 2008. The outdoor
332.5 sqm garden, is spread over 2 levels,
and will house about 47 species of butterflies.
There will be approximately 1,000 butterflies

in the garden. To ensure that the butterflies do
not fly out, stainless steel nettings and double
doors will be constructed around the garden.

The garden ultimately hopes to improve
and enhance Changi Airport’s service
offerings while introducing nature into the
airport’s environment.
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More than 240,000
visit Terminal 3
Open House

Terminal 3 promises to be a retail haven for
shopping buffs, boasting a spread of
unconvent ional shops. Many of the
commercial outlets are the first to be opened
in Singapore and the world.

King Power, for example, runs the first La
Perla boutique in Singapore; Sony Style
opens it’s first-ever airport outlet, FIFA debuts
its first concept outlet, and Swatch has its
pioneering boutique at Changi.

Guylian features its first chocolate café
outside Belgium and in an airport, Apple
launches its premier airport concept store,
and Hard Rock Café opens its pioneering
airport outlet.

Changi Airport’s new Terminal 3 attracted
more than 240,000 people during its month
long Open House, held from 12 November
to 9 December 2007.  Visitors paid S$3 for
a guide to take them beyond the public
areas and into the transit section, with the
proceeds going to charity. And it was the
excitement of being first that saw a mix of
people - from retirees to students, families
to aviation buffs, paying a visit to the
new facility.

The new terminal, which started operation
on 9 January  2008, is Changi Airport's
biggest, at 380,000 sq m. With Terminal 3,
Changi Airport will be able to handle about
70 million passengers a year, double last
year's volume.


