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APPENDIX A

DATA AND MODEL SPECIFICATION FOR LTF

Passenger Forecasts

Demand for passenger air travel is measured by Revenue Passenger-Kilometres (RPKs). The historical
time-series data set of RPKs by city-pair and carrier was extended from 1995-2015 to 1995-2018 for
both international and domestic operations.

The compilation of the data sets includes following sources:

a) actual traffic data reported by States to ICAO through the Air Transport Reporting
Forms A, B and C, the coverage of which was over 90 per cent of passenger traffic and
95 per cent of freight traffic;

b) actual origin and destination passenger traffic data collected through the Market
Intelligence Data Transfer (MIDT) big data (STA/11-WP/3 refers); and

c) estimated traffic data based on the airline schedules published in the Official Airline
Guide (OAG) and Automatic Dependent Surveillance—Broadcast (ADS-B) big data
(STA/11-WP/3 refers), which were used to fill the gaps.

Similar to the previous LTF, passenger traffic data were segmented into 40 international and 10 domestic
route groups. The 50 route groups were also assigned to six different “tiers” according to the income level
and market maturity in the same manner as previous forecasts. The income thresholds to segregate the
tiers were updated from the most recent World Bank data of low, lower-middle, upper-middle and high-
income economies.

After reviewing the original econometric model with a series of diagnostic tests, it was decided to use the
same model which captures the main economic and demographic drivers of air traffic demand and best
fits the input data. The model examines how passenger demand (passenger traffic in RPKSs) is affected by
real Gross Domestic Product (GDP) per capita and cost of travel (airfares), and predicts annual change in
RPKs for each route group. The passenger forecasts model is as the following:

6

AnlogRPK _PCy, = z Bi (TJ * AnlogGDP_PCrt) + Boulnlog,.Oil,.Year Indicators
i=1,j=1

i: Tier Coefficient Index, j: Tier Index, t: Time, r: Route Group

Economic and demographic data were sourced from the International Transport Forum at the
Organization for Economic Co-operation and Development (ITF-OECD). This includes real GDP per
capita in 2011 constant USD, which varies from the data in 2005 constant USD used for the previous
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forecasts. As there is no coherent methodology to obtain specific airfare costs, oil prices were used as a
proxy for cost of travel, consistent with recent literature on this topic.

Freight Forecasts

Demand for freight is measured by Freight Tonne-Kilometres (FTKSs). The historical time-series data set
of FTKSs at the regional level were extended from 1995-2015 to 1995-2018 for both international and
domestic operations. The data sets were compiled from the similar sources as for the passenger forecasts
with the exception of MIDT data.

Economic data was taken from the same source as the passenger traffic forecasts and aggregated by
region to preserve the relatively large heterogeneity amongst the different regions in terms of the
relationship between FTKs and real GDP. Forecasting model remains similar to previous freight
forecasts. The freight forecasts model is as the following:

logFTKp = a + logGDPg,
t: Time, R: Region
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POST-COVID-19 FORECAST SCENARIO ASSUMPTIONS

Passenger LTF Assumptions
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Commercial Passenger Market

Scenario/Assumption

Vaccine

Global Economic

Regional Variation

Route Variation --

Business Travel

Return to 2019

Return to pre-

Activity Domestic/International Demand RPKs Crlflgv-:la—lr's e)nd
--Domestic traffic -- Business Travel
--Solid and sustained responds quickly growth resumes late
Announced early V-shaped global recovery particularly in 2021
High 2021 recovery - back --Asia (China) pick-up U.S./Europe/Asia --Returns to normal
Auvailable/wide t0 2019 levels in quickly in 2021 (China) levels in 2022 2023 Yes -- around 2030
spread use carly 2021 --Recovery in traffic --International lags -- Drives solid
mid/late 2021 y tracks economic growth somewhat (2022) recovery in both
(NA/EUR follow Asia) --solid income growth markets (B2B and
drives leisure travel conferences)
-- Recovery lags No -- permanent
economic growth (some --Domestic traffic --Business Travel shift due to
Announced mid- Return to 2019 behavior_al growth resumes in _2022 growth resumes in late substitu_tion of
2021 levels in late changes/lower incomes) U.S./Europe/Asia 2022/2023, but never online
. . . 2021/2022 -- Resumption in (China) fully returns to normal technologies for
Mid Available/wide - - - o . . 2024 .
(running behind domestic traffic first --International lags levels (i.e., some business and
spread use A - ) .
early/mid 2022 the optimistic - Ipternayonal lags (2023) permanent rgductlon changes in
outlook) --China/Asia leads the -- Lower incomes due to substitutes -- household

recovery, followed by
NA and EUR

reduce leisure travel

Zoom, etc.)

vacation/travel

patterns
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Commercial Passenger Market

Global Economic

Route Variation --

Business Travel

Return to 2019

Return to pre-

Scenario/Assumption Vaccine Activity Regional Variation Domestic/International Demand RPKs CrI(SII:vZII;e)nd
--Recovery lags _
economic growth No . permanent
o . . shift due to
-- resumption in --Domestic traffic . S
: . - --Business travel does substitution of
Announced early domestic traffic slow to | resumes growth in 2024 not fully recover online
2022 Return to 2019 gain traction Asia (China) y :
. . . - --Permanent and technologies for
Available/wide levels by --International lags --International lags sustained loss in 2027 business and
spread use late 2023/2024 further behind (2025) - - -
. - - domestic/international changes in
2022/early 2023 --China/Asia and -- Lower incomes
. - - travel as a result. household
developing nations lead reduce leisure travel .
vacation/travel
recovery. NA and EUR
patterns
lag.
Freighter LTF Assumptions
Freighter Market
Scenario/Assumption Vaccine Economic Activity Regional Variation Return to 2019 RTKs REWI {9 BTk
Trend (levels)
Regional variation will
Announced early 2021 V-shaped recovery -- back rgi%ir;? :fc?nno?w::egg?if/?ts m__
High Available/wide spread use to 2019 levels in early Pg ific/Asia & A 'a/M'd)c/iI 2021 Yes
mid/late 2021 2021 acriiciasta & Asia/vidaie
East will lead, followed by
North America/Europe
Regional variation will
Announced mid-2021 :?eturn to 2019 Ievels_ in de_penclzl upon dlfferen_ce_s in
Mid Available/wide spread use ate 2021/2022 (running regional economic activity -- 2022 Yes
earlv/mid 2022 behind the optimistic Pacific/Asia & Asia/Middle
y outlook) East will lead, followed by
North America/Europe
Regional variation will
depend upon differences in
Low A\'zr;rzﬁnulgfv?/? diasfl);ei?jzfse Return to 2019 levels by regional economic activity -- 2023 Dependent upon economic
P 2023/2024 Pacific/Asia & Asia/Middle forecast
late 2022/early 2023 .
East will lead, followed by
North America/Europe
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POST-COVID-19 PASSENGER LTF

Global CAGR RPK Comparison

10 Year

(2018-2028)

20 Year
(2018-2038)
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30 Year
(2018-2048)

32 Year
(2018-2050)

COVID-19 : Low 1.2% 2.4% 2.8% 2.9%

COVID-19 : Mid 2.6% 3.3% 3.5% 3.6%

COVID-19 : High 3.6% 4.1% 4.2% 4.2%

2018 LTF 4.2% 4.2% 4.2% 4.2%

32-Year CAGR RPK Comparison by Route Group
Route Group 2018 COV!D—19: covi I?—19: COVID-19:

LTF High Mid Low
Africa 5.3% 5.0% 4.5% 4.0%
Africa - Asia/Pacific 5.1% 4.9% 4.3% 3.5%
Africa - Middle East 5.6% 5.2% 4.6% 3.8%
Africa - North America 2.7% 3.1% 2.5% 1.7%
Africa & Middle East - Central America/Caribbean 5.5% 4.8% 4.3% 3.6%
Africa & Middle East - South America 5.0% 4.7% 4.1% 3.3%
Central America/Caribbean 4.1% 3.9% 3.2% 2.8%
Central America/Caribbean — Europe 3.7% 3.8% 3.2% 2.6%
Central America/Caribbean - North America 3.3% 3.7% 3.0% 2.1%
Central America/Caribbean - South America 4.2% 3.9% 3.3% 2.6%
China — Europe 4.2% 4.0% 3.4% 2.7%
China - Middle East 4.7% 4.5% 3.8% 3.0%
China - North America 4.3% 4.2% 3.5% 2.7%
China & South West Asia - North Asia 6.7% 6.3% 5.5% 4.4%
China & South West Asia - Pacific South East Asia 6.1% 5.9% 5.2% 4.4%
China/Mongolia 4.7% 5.0% 4.3% 3.4%
Europe 3.0% 3.1% 2.7% 2.3%
Europe - Middle East 3.3% 3.3% 2.7% 2.2%
Europe - North Africa 4.3% 4.4% 3.8% 3.1%
Europe - North America 2.9% 3.2% 2.6% 2.1%




Europe - Pacific South East Asia 4.0% 4.1% 3.5% 2.8%

Europe - South West Asia 5.0% 5.0% 4.4% 3.7%

Intra Africa 5.3% 5.0% 4.5% 4.0%

Intra China & South West Asia 5.0% 4.8% 4.2% 3.4%

Intra Middle East 4.0% 3.6% 3.0% 2.5%

Intra North Asia 2.5% 2.6% 2.2% 1.8%

Intra South America 3.4% 3.2% 2.71% 2.2%

Latin America/Caribbean - North Asia & Pacific South East Asia 4.2% 3.9% 3.3% 2.7%

Middle East - North America 3.0% 3.3% 2.6% 1.8%

Middle East - South West Asia 8.7% 8.1% 7.3% 6.2%

North America - North Asia 2.7% 3.0% 2.4% 1.8%

North America - South America 3.1% 3.3% 2.6% 1.9%

North Asia 2.5% 2.6% 2.2% 1.8%

Pacific South East Asia 5.2% 4.9% 4.3% 3.6%

South West Asia 6.8% 6.4% 5.8% 4.9%
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APPENDIX D

POST-COVID-19 FREIGHTER LTF

Global CAGR FTK Comparison

10 Year 20 Year 30 Year 32 Year
(2018-2028) (2018-2038)  (2018-2048) (2018-2050)

COVID-19 : Low 2.3% 2.5% 2.6% 2.6%
COVID-19 : Mid 3.5% 3.4% 3.5% 3.5%
COVID-19 : High 4.1% 4.1% 4.2% 4.2%
2018 LTF 3.5% 3.5% 3.5% 3.5%

32-Year CAGR FTK Comparison by region

Region 2018 COV! D-19: COVII?—19: COVID-19:
LTF High Mid Low
Middle East 6.1% 7.2% 6.0% 4.4%
Asia and Pacific 3.0% 3.5% 3.1% 2.6%
Africa 4.1% 4.6% 3.8% 3.0%
North America 3.2% 3.9% 3.2% 2.1%
Europe 1.9% 2.4% 1.9% 1.5%
Latin America/Caribbean 1.2% 1.5% 1.2% 0.8%

World Total 3.5% 4.2% 3.5% 2.6%
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APPENDIX E

QUARTERLY FORECAST UPDATES PROCESS

ADS-B, ICAD official
MIDT big data statistics
forms

Historical traffic time series

update Economic data update

is it end of Review model assumptions,
the year update and re-estimate
update? coefficients

Estimate updated traffic forecasts
using current model specification




