SURVEY OF AVIATION EMISSIONS MANAGEMENT MEASURES
APEC TPT-WG - Aviation Emissions Task Force

	No.
	Part 1 – Goals, strategies, and regulation
	Yes/No/

Provisional
	Provide brief details of measure including indicative benefits and associated issues

	1.
	Has the economy introduced any goals or targets relating to greenhouse gas (GHG) emissions? If yes, do they apply to:
	
	

	a.
	- economy as a whole
	Y
	Singapore announced in Dec 09 its intention to cut emissions by between 7-11 percent below Business-As-Usual levels by 2020 and up to 16 percent if a global agreement on climate change was reached
As a small island City State, Singapore does not have access to clean alternative energy sources such as wind, hydro and geothermal, and cannot for safety and other reasons use nuclear power.  As a result, Singapore cannot use alternative energy sources in a significant way in our efforts to reduce emissions, and is dependent on fossil fuels for electricity generation.



	b.
	- transportation sector
	P
	While no specific goals for GHG emissions, the Land Transport Authority has implemented an Environmental Management System for its construction projects since July 2007. For transport construction projects, special care is taken to ensure sustainable development and minimise harm to the natural surroundings. Waste is carefully treated and noise pollution is also kept to a minimum.

There are also tax rebates for owning Electric and Hybrid Cars.  In addition, from 1 Oct 2006, all new diesel vehicles must comply with the stringent Euro IV emission standards.


	c.
	- domestic aviation sector 
	N.A.
	

	d.
	- international aviation sector
	
	While no specific goals for GHG emissions, there is a concerted effort by the CAA, airport, ANSP and airlines to optimise fuel savings and reduce emissions. For example, SIA passenger fleet’ fuel productivity improved by 3.1% in over the past 3 years. Other initiatives are detailed in questions below. 


	2.
	Has the economy introduced a broad framework, strategy or policy for managing and/or reducing GHG emissions? If yes, does it include the following:
	Y
	

	a.
	- market-based measures
	N
	

	b.
	- emissions offset arrangements
	Y
	With respect to emissions offset arrangements, Singapore has set up a Designated National Authority to validate/register CDM projects. So far, 1 project has been registered with UNFCCC CDM Exec Board, with 4 more undergoing validation.

The Clean Development Mechanism (CDM) Documentation Grant is a co-funding scheme administered by the National Environment Agency (NEA) to encourage companies to develop CDM projects in Singapore.

	c.
	- other
	Y
	Singapore has a National Climate Change Strategy which documents our ongoing efforts and future plans to address climate change in vulnerability and adaptation, and mitigation of GHGs, along with local competency-building efforts.  Our National Strategy to mitigate GHG emissions focuses on promoting the adoption of energy efficient technology and measures, R&D and test-bedding, capacity-building, and raising awareness about climate change issues


	3.
	Has the economy established a national plan, strategy or policy for managing GHG emissions from aviation? If yes, does it encourage or require specific actions (if mandatory please amplify) by:-
	Y
	

	a.
	- airlines
	Y
	The Civil Aviation Authority has a set of Environment Policy relating to aviation that articulates our commitment to ensure the sustainable growth and development of Singapore’s civil aviation sector and address environmental issues, working together with our partners.  The plan includes creating awareness on aviation environmental issues and the host of available measures, encouraging the different stakeholders in the industry to adopt GHG emissions measures but does not set mandatory targets or dictate the measures that the industry should adopt.  
As the CAA Singapore is also an ANSP, it takes up measures and initiatives directly to address GHG emissions reductions from aircraft. Concurrently, the CAAS engages its national carriers to encourage measures to address environment issues including through joint projects with SIA to deal with specific environment initiatives.
Separately, the airport operator also takes on initiatives to reduce emissions including solar power for its energy sources, use of energy saving design features in its terminals to reduce energy consumption.  


	b.
	- airports
	N
	

	c.
	- air navigation service provider (ANSP)
	Y
	

	4.
	Does the economy consider the use of new government regulation as an option for improving airline fuel efficiency? If yes, would it consider using regulation to:-
	N.A.
	In the absence of international standards on fuel efficiency, it is premature to introduce new government regulation as there are existing regulations addressing airline fuel management-related issues.  

	a.
	- phase-out less efficient aircraft with low by-pass engines
	
	This is not applicable as the Singapore carriers do not have such aircraft.

	b.
	- improve efficiencies in other areas, e.g. air traffic management
	
	The CAA Singapore provides ANS and has sought to improve ATM efficiency through participation in regional initiatives as well as implementation of specific initiatives in the Singapore airspace.  (See details below under Part 2.)

	c.
	- introduce market-based measures
	
	

	5.
	Has the economy considered amendments to existing regulations as a means of improving airline fuel efficiency? If yes, would it consider amending existing regulations for:-
	N.A.
	In the absence of international standards on fuel efficiency, it is premature to amend existing regulations which are in compliance with ICAO Standards.

	a.
	- fuel reserve standards
	
	

	b.
	- other requirements with fuel efficiency implications
	
	

	
	Part 2 - Air traffic management (ATM) and aircraft operations
	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	6.
	Has the economy’s ANSP introduced any pre-departure ATM measures to improve aircraft fuel efficiency?  If yes, does this include:-
	Y
	

	a.
	- pre-departure tactical management techniques
	Y
	Examples:

· Minimising aircraft waiting idle on taxiway by providing airlines with advisory information on estimated take-off time
· Collaboration with regional States / ANSPs led to the implementation of the Air Traffic Flow Management over Bay of Bengal which provide airlines with slot clearance that would eliminate the need to hold in the air prior to entering Kabul FIR

	b.
	- improved ground handling of aircraft
	Y
	Flexible assignment of gate and runway to the extent possible in order to minimise taxiing distance for aircraft.

	c.
	- gate to gate system wide information management
	N
	

	d.
	- collaborative decision making (CDM)
	N
	

	
	- trajectory based operations (TBOs)
	P
	Trajectory based functions and tool would be available in the next-generation Air Traffic Management System due for commissioning in 2011.

	7.
	Has the economy’s ANSP introduced any ATM measures for the take-off and climb phase to improve aircraft fuel efficiency? If yes, does this include:-
	Y
	

	a.
	- required navigation performance (RNP) procedures
	P
	· Removal of departure speed restrictions and improvements in departure procedures based on airlines feedback.

· Further improvements incorporating RNP procedures in the pipeline

	b.
	- continuous climb departure (CCD)
	P
	ATM techniques are applied to provide for uninterrupted climb where feasible. Further consideration to implement CCD on specified routes and timeslots are in the pipeline.

	8.
	Has the economy’s ANSP introduced any ATM measures for the en-route phase (including oceanic airspace) to improve aircraft fuel efficiency? If yes, does this include:-
	Y
	

	a.
	- long range optimal flow or speed control to reduce delays on arrival
	Y
	· Use of optimal flow management to regulate arrivals into Changi Airport, reducing average arrival delays.

· Use of Arrival Manager (AMAN) tool to manage and regulate the arrivals into the terminal areas to minimise congestion and the need for aircraft holding.

	b.
	- flexible flight tracks that allow for high level winds
	N.A.
	These initiatives do not yield significant benefits given the route structure in the Singapore airspace. 

	c.
	- user preferred routes (Free Flight)
	N.A.
	

	d.
	- reduced vertical separation minima (RSVM)
	Y
	Implemented RVSM in Singapore FIR in 2002.  

	9.
	Has the economy’s ANSP introduced any ATM measures for the approach and landing phase to improve aircraft fuel efficiency?  If yes, does this include:-
	Y
	

	a.
	- continuous descent approaches (CDAs)
	P
	CDAs are in the pipeline to be implemented.

	b.
	- tailored arrivals
	P
	Considering CDA/ Tailored Arrivals for improved fuel efficiency and reduced emissions and to facilitate better traffic management.

	c.
	- ‘green approaches’ using RNP procedures
	P
	

	d.
	- area navigation instrument procedures
	Y
	Implemented RNAV Standard Instrument Departures and Standard Arrivals for Changi Airport.

	e.
	- GNSS approaches
	Y
	Implemented Baro-VNAV APV for Changi Airport Runway 1.

	10.
	Has the economy’s ANSP entered into any collaborative arrangements with other ANSPs to improve efficiencies on international or long-haul routes? If yes, does this involve:
	Y
	

	
	- other APEC economies
	Y
	Collaborative efforts with APEC economies to improve route capacity and fuel savings:-

· Re-structuring of routes over South China Sea  and Bay of Bengal

· RVSM and Air Traffic Flow Management over Bay of Bengal

In final stages of discussion for partnership in ASPIRE 

	11.
	Is the introduction of ADS-B, wide-area multi-lateration or expanded radar coverage, part of the economy’s ANSP’s strategy to allow more efficient aircraft operations? If yes, is the ANSP:-
	P
	

	a.
	- pursuing any particular initiative at this time?
	P
	Planning for ADS-B implementation involving two or more other APEC economies.  Increase in surveillance coverage would enable reduction in horizontal separation and increase airspace capacity.

	12.
	Has the economy initiated a review of restricted areas of airspace with a view to shortening or optimising flight paths? If yes:-
	Y
	

	a.
	- is significant flight path shortening envisaged as a result of this process?
	Y
	Significant flight path shortening possible if allowed over certain restricted areas.

	13.
	Has the economy assessed the potential for reducing aviation fuel use and/or emissions through less restrictive noise abatement procedures? If yes:-
	Y
	

	a.
	- does it envisage the level of fuel saving being sufficient to justify any changed noise impacts?
	N
	Noise abatement procedures currently in place do not generally impose significant penalties on fuel efficiency.

	14.
	Are the economy’s airlines implementing all or part of the range of available operational measures (as described in ICAO Circular 303 issued February 2003) to maximise fuel savings and to reduce emissions. If no:- 
	Y
	

	a.
	- do you see a role for the APEC TPT-WG Aviation Emissions Task Force to address this?
	
	

	
	Part 3 – Technological


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	15.
	Has the economy introduced any measures to accelerate the adoption by airlines of new technology for airframe, engines or air components aimed at improving fuel efficiency or reducing GHG emissions? If yes:
	N
	Given the inherent benefits of such new technology, Singapore carriers already adopt them.

	a.
	- have these measures been successfully adopted?
	--
	

	16.
	Have the economy’s airlines taken steps to replace less fuel efficient aircraft? If yes, does this involve:
	Y
	

	a.
	- recently acquiring new aircraft
	Y
	Most Singapore carriers operate almost new aircraft.  As an example, SIA’s operating fleet comprised 98 aircraft with an average age of six years and five months against the industry average of 13 years and six months.

Singapore Airlines is the first airline to operate the latest new generation aircraft, the A380, which is one of the most fuel efficient aircraft per RTK.

	b.
	- ordering new aircraft to replace older aircraft
	Y
	

	17.
	Have the economy’s airlines taken steps to modify existing aircraft to make them more fuel efficient? If yes, does this involve:
	Y
	

	a.
	- aircraft modifications such as addition of winglets 
	N.A.
	Many of the aircraft used by Singapore carriers are relatively new and come equipped with the fuel efficiency features listed such as winglets and fuel-efficient engines.  

	b.
	- engine modifications or replacement
	N.A.
	

	c.
	- general weight reductions
	Y
	The Singapore carriers have adopted other features and measures to reduce general weight such as lighter weight crockery, galley service equipment and cargo containers as well as de-activation of spare water tanks to minimise the overall weight of the aircraft.

	18.
	Have the economy’s airlines taken steps to upgrade aircraft avionics on existing aircraft for performance-based navigation (PBN) capability? If yes, does this involve equipment which will allow:-
	Y
	

	a.
	- RNP procedures
	Y
	Most of Singapore’s aircraft have PBN capability. CAAS implemented 5nm limit for Singapore carriers over the Pacific and Europe flight regions. 

	b.
	- other PBN procedures
	Y
	

	
	Part 4 – Alternative fuels


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	19.
	Does the economy provide any support for academic or industry research on the development of alternative fuels for aviation? If yes, does this cover:-
	N
	Although no specific research into aviation alternative fuels, the government actively supports other initiatives on energy and climate-related research.

	a.
	- non-fossil based fuels or bio-fuels
	--
	

	20.
	Are the economy’s airlines undertaking any trials of alternative aviation fuels? If yes, is the data from these trials:
	N
	The Singapore carriers are actively monitoring developments on the alternative aviation fuel front.

	a.
	- identifying net reductions of GHG emissions and fuel use
	--
	

	b.
	- available for sharing with other APEC economies
	
	

	21.
	Does your economy’s regulatory process provide for the certification of airline use of alternative fuels without the need to repeat test flights of a product already found to be suitable for aviation use? If yes, 
	N
	

	
	- do you consider this certification process to be potentially available for application in other economies?
	--
	

	
	Part 5 – Economic measures


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	22.
	Has the economy established or does it participate in any research programs relating to aviation GHG emissions? If yes, does this include:
	N
	Not specifically for aviation GHG emissions, but R&D is a key prong in our National Climate Change Strategy. Millions are set aside by the Government for research into clean energy and technologies for enhancing energy efficiency. Several financial grants and government infrastructure are available to facilitate companies to test-bed innovative technologies that will contribute to environmental sustainability.  

	a.
	- providing funding for aviation emissions specific research
	
	

	b.
	- collaboration on research with other economies
	
	

	23.
	Is the economy providing any specific assistance to enable aviation industry elements to transition to a low carbon future? If yes, is any assistance available to:
	N
	Not specifically for the aviation industry, but various national schemes have been established to assist industry to transition to a low carbon future:

· a Sustainable Energy Fund has been established to incentivise energy efficiency improvements in the different sectors such as industry and buildings. 

· a Design for Efficiency scheme co-funds workshops for new industrial developments to meet high standards of energy efficiency. 

· a Singapore Certified Energy Manager Training Grant helps train facility owners and staff to manager energy services within their facilities.

	a.
	- airlines
	N
	

	b.
	- airports
	N
	

	c.
	- others
	N
	

	24.
	Does the economy’s tax regime provide for accelerated depreciation of new aircraft to assist acquisition of more fuel efficient aircraft types? If yes, how is this provision expressed:
	Y
	

	a.
	- annual rate of depreciation
	Y
	Generally, Singapore introduced a one-year accelerated depreciation allowance for energy efficient equipment and technology for enterprises to replace old, energy-consuming equipment with more energy efficient ones and to invest in energy-saving equipment.

	b.
	- fixed time period 
	N
	

	
	Part 6 – Market-based measures


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	25.
	Has the economy introduced any taxes to encourage the aviation sector to improve fuel efficiency or reduce emissions? If yes, 
	N
	

	a.
	- how effective has this measure been in reducing emissions?
	--
	

	26.
	Is an Emissions Trading Scheme (ETS) part of the economy’s strategy for addressing climate change issues? If yes:-
	N
	

	a.
	- will domestic aviation be included in the scheme?
	--
	There is no domestic aviation in Singapore.

	b.
	- will international aviation be included in the scheme?
	--
	

	27.
	Has the economy introduced emissions charges to raise revenue for expenditure on GHG mitigation projects? If yes; 
	N
	

	a.
	- do charges apply to domestic aviation?
	--
	

	b.
	- do charges apply to international aviation?
	--
	

	28.
	Has the economy introduced any form of accreditation for voluntary carbon offset schemes operated by airlines? If yes:-
	N
	

	a.
	- can passengers on airlines based in your economy offset their emissions through State accredited providers?
	--
	

	b.
	- is there provision to offset emissions from air freight?
	--
	

	
	Part 7 – Airports


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	29.
	Has the economy introduced any targeted measures to encourage airports to lower GHG emissions? If yes, has this included:
	Y
	

	a.
	- provision of financial assistance
	Y
	This is part of national measures and efforts. For example, there are incentives for energy efficient design and green building design guides (for GreenMark Certification)

	b.
	- provision of technical advice
	Y
	

	c.
	- any other means
	--
	

	30.
	Have any airports in the economy introduced measures specifically to lower GHG emissions? If so, do these measures include:
	Y
	

	a.
	- movement area improvements to reduce taxiing times 
	Y
	New taxiways were introduced when new terminals were built, to reduce taxiing times to the runways.

	b.
	- additional aircraft parking and terminal gates to reduce delays
	Y
	Additional aircraft parking and terminal gates introduced in expansion of terminals and launch of the new Terminal 3. 

	c.
	- provision of ground power to replace aircraft APU use
	P
	Exploratory talks on-going 

	d.
	- provision of pre-conditioned air for aircraft at terminals
	P
	Exploratory talks on-going

	e.
	- other (specify)
	Y
	Usage of electric vehicles for baggage handling, pursuing GreenMark certification for terminal buildings.

	31.
	Has the economy’s regulators or airports introduced movement caps which will have the effect of encouraging use of larger aircraft with potentially improved fuel efficiency? If yes, 
	N
	

	
	- has this measure been effective
	
	

	32.
	Have the economy’s regulators or airports introduced slot management schemes to reduce bunching and associated arrival and departure delays? If yes,
	Y
	

	
	- has this been effective in reducing movement delays
	Y
	The slots are spaced out to ensure airport and runway capacity are not over-utilised at any given time.

	33.
	Are there opportunities to provide or improve public transport to the economy’s major airports? If yes, does this include:
	P
	

	a.
	- provision of new or improved rail access
	--
	Subway (Mass Rapid Transit) and several bus services are already in place to connect Changi Airport to major parts of the island.  Usage and services are constantly being monitored and reviewed to ensure optimal utilisation.  We are also working with taxi company operators to improve communications so as to minimise the waiting time for taxis during non-peak periods.

	b.
	- provision or expansion of bus services
	--
	

	
	Part 8 – Voluntary measures


	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	34.
	Has the economy entered into any voluntary agreements with the aviation industry relating to managing aviation emissions?  If so, do these arrangements include:
	Y
	

	a.
	- specific reductions in emissions
	
	Joint projects are undertaken by CAA Singapore and SIA, including ATM initiatives.

	b.
	- domestic airlines
	N.A.
	

	c.
	- international airlines
	
	

	35.
	Has the economy encouraged, supported or facilitated carbon offset schemes by airlines. If yes, to what extent are these schemes being offered to passengers:
	N
	

	a.
	- by domestic airlines
	N.A.
	

	b.
	- by international airlines
	Yes
	 Various schemes depending on airlines

	36.
	Has there been a significant uptake of aviation emissions offset schemes? If yes,:
	N.A.
	

	a.
	- is this by passengers generally?
	--
	

	a.
	- is the corporate sector uptake significant?
	--
	

	b.
	- is significant travel by Government officials being offset?
	--
	

	37.
	Are there any programs being adopted aimed at fully offsetting carbon emissions within the aviation sector? If yes, does this include:
	N
	

	a.
	- individual airlines
	--
	

	b.
	- individual airports
	--
	

	
	Part 9 – Complementary government initiatives
	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	38.
	Has the economy introduced any measures aimed at changing people’s behaviour in favour of options that reduce aviation emissions? If yes, has this included:-
	N
	

	a.
	- management of travel demand
	--
	As a small island State, all air travel in Singapore are international and provide the only means of communications to connect Singapore with the rest of the world, with no other feasible alternatives. 

	b.
	- advocating alternatives to air travel
	--
	

	c.
	- communication programs to raise awareness of aviation emissions issues
	--
	

	d.
	- other
	
	

	39.
	Has the economy implemented enhanced weather forecasting services to enable more efficient routing of flights? If yes, 
	Y
	

	
	- have airlines identified fuel/emissions reductions directly attributable to enhanced forecasts?
	N
	Singapore ATC utilises enhanced weather forecasting services to provide for more efficient routing of flights for weather avoidance. However there is no known information on emission attributable to enhanced forecasts.

	40.
	Has the economy arranged any conferences, workshops or seminars to assist communication and information exchange on measures to manage emissions? If yes, 
	Y
	

	
	- is there an ongoing program of dissemination of emissions management information within your economy?
	Y
	The Singapore Environment Council (supported by NEA) launched the Climate Change Awareness Programme (CCAP) in 2006, to raise awareness of the public on climate change issues and daily mitigating measures they could take. Together with other agencies like the Building Construction Authority, the NEA also organises seminars and workshops that bring together local and overseas experts and various stakeholders to share knowledge, expertise and best practices in energy efficiency.
Specifically on aviation, CAA Singapore holds bilateral discussions with States on environment issues and conducts courses, conferences and seminars with environment as topics at the Singapore Aviation Academy for both local and foreign participants.  CAA Singapore also collaborates with international aviation organisations such as IATA to organise such meetings and conferences.

Singapore hosted the 2nd AETF meeting of the TPT-WG and will also be hosting the ICAO Workshop on Environment for Asia Pacific region and is awaiting details of the arrangements from ICAO.  


	
	Part 10 - Measurement, reporting and assessment
	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	41.
	Has the economy adopted any measurement methodologies for GHG emissions from aviation for carbon accounting purposes?  If yes, which of the following methodologies:
	N
	

	a.
	- IPCC 
	
	

	b.
	- other carbon footprinting
	
	

	42.
	Is there any requirement for the reporting of fuel consumption by airlines or GHG emissions by airports?  If yes, does this involve:-
	N
	

	a.
	- specific fuel consumption/emissions data
	N
	

	b.
	- separate data for domestic and international services
	N.A.
	Only International services are applicable as there are no domestic air services in Singapore.

	43.
	Is there any requirement to consider GHG emissions as part of any Environmental Impact Assessment framework? If yes
	N
	

	a.
	- does this apply to aviation related projects?
	
	

	44.
	Is there any formal requirement for the preparation of State of the Environment reports for GHG emissions? If yes
	N
	

	a.
	- does this apply to aviation related projects?
	--
	

	45.
	Are there any barriers or impediments in the economy that may prevent or make it difficult to introduce measures to manage aviation emissions? If yes:-
	N
	

	a.
	- would assistance from other APEC economies be of assistance in overcoming these barriers or impediments?
	P
	The economies must work together under the leadership of ICAO to develop globally agreed measures and goals to manage aviation emissions. There is a need to balance aviation environmental concerns and the sustainable development of international aviation and air transport.

	46.
	Is there any specific role that the Aviation Emissions Task Force could play in supporting the effective implementation of measures in the economy? If Yes, would this include:-
	Y
	

	a.
	- provision of technical advice/assistance
	Y
	Sharing of experiences and exploration of cooperative opportunities.

	b.
	- identification of emissions reduction opportunities
	Y
	

	c.
	- other areas
	Y
	

	
	Part 11 – Other existing or planned measures
	Yes/No/

Provisional
	Provide brief details of measures including indicative benefits and associated issues

	47.
	Are there any other existing or planned measures in your economy that are not covered by the categories above? If yes, please provide details in the right hand column.
	N
	

	a.
	- please provide details in the right hand column.
	
	


Thank you for your time in providing a response to this survey
(SINGAPORE)


