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CONFIDENTIAL Mk A
3. Methodology note

This Study uses variations of traditional economic impact techniques that are tailored
to the particular situation of Hong Kong. Economic impact analysis attempts to quantify
the impact that an investment, event, or decision can have on a given economy. It is
frequently used in order to determine whether capital investments should be made.
Below is a general description of the economic impact methodology. A detailed
description including data sources for individual items is provided in Appendix A. Some
caveats associated with economic impact analyses can be found in Appendix C.

3.1. General economic impact methodology™

Economic impacts are measured in terms of direct impact, indirect impact, induced
impact, and catalytic impact. Each level of impact attempts to quantify in a different way
the benefits that are likely to accrue to a specific economy as a consequence of capital
investment. The impact from a capital investment that requires construction will flow in
two stages. During the first stage, impacts arise from the construction activity itself.
During the second stage, impacts are derived from the on-going operation of the facility or
asset that has been built.

3.1.1. Direct impact estimates

All economic impact methodologies start with projections of the direct economic impacts
of a given investment, usually in terms of output, employment, and / or value added.
These projections come from estimates of throughput, capital costs, and other features
associated with the investments in question. The methodologies then differ in terms of
how they develop indirect, induced, and catalytic economic impact projections.

3.1.2. Indirect and induced impacts

In order to develop indirect and induced economic impact projections, most economic
impact studies involving airports worldwide use what is called the “Input-Output
Approach.” In this approach, regional input-output models are used to generate
multipliers for each industry affected by the airport that show the ripple effect of an
expansion or contraction of each industry on the entire economy. The direct impact for a
new investment in terms of numbers employed (or number of jobs or employees), output,
and value added is then projected. The appropriate multipliers are then applied to these
projections to generate projections of the indirect and induced effects.

While this approach has great appeal, in part due to its simplicity, it has a number of
shortcomings. The first is that the multipliers generated through the analysis of the input-
output tables are most valid for marginal changes in the direct impact projections, as they
do not take into account the potential for shortages to develop in some inputs or for the
potential that a large investment could bid up salaries and input costs in the local models
generally do not take potentially diminishing returns into account.*® A second shortcoming

2 \We note that there is no single universally accepted methodology for carrying out airport or aviation -related

economic impact analyses. The process identified in this section and in Appendix A was developed from best
Practice guidelines provided by the Airport Authority of Hong Kong and tailored to the Hong Kong context by ESA.
% Economists would generally refer to the basic shortcoming as failure to account for general equilibrium effects.
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CONFIDENTIAL
is that this method requires the existence of relatively detailed up-to-date input-output
tables, which are not available for many economies.

A second approach to generating indirect and induced economic impact projections uses
closed multi-sectorial macroeconomic models to generate economic impacts. Such
models not only have input-output relations embedded within them, but also take into
account the effect of increases in demand in one sector on wages and costs across the
economy. Projections of the direct economic impacts are generated and then entered into
the models, which then produce estimates of the indirect and induced impacts of an
investment over the specified range, rather than just linear multipliers that may be valid
over a relatively small range of input values or for a relatively short period of time. The
advantage of this approach is that it overcomes some of the shortcomings of the
multiplier approach. The disadvantages are that this approach has substantial data
requirements as well as requiring the construction (or existence) of a suitable macro-
model for the economy in question. It is therefore more costly and in many cases not
feasible to implement.

Unfortunately, in some locations, there are no widely accepted, detailed input-output
tables or suitable detailed macroeconomic models available for the economy. This makes
it impossible to generate a complete set of multipliers or carry out macroeconomic model
analysis in the same way as is possible in many other places in the world. The result is
that economic impact analysis in such economies is often carried out by adopting “rule of
thumb” multipliers derived from those used in similar settings elsewhere, or based on the
judgment of the researcher to generate indirect and induced impacts from the direct
impact figures. The problem with this latter method, of course, is that the multipliers
generated may have little to do with the target location, and its economy. Thus it is
important to choose economies as close in structure to the target economy’s as is
possible if this method is used, and to liaise with government economists who have
worked on related issues to ensure that the multipliers used seem reasonable for the
local context.

3.1.3. Catalytic impacts

The direct, indirect, and induced benefits of an airport are related to the total revenues,
value added, and employment of the aviation-related businesses and additional lines of
business at the airport (direct), their expenditures on outputs from other industries
(indirect), and the portion recycled by the spending of employees of the direct and indirect
lines of business (induced). Catalytic benefits involve spillovers and other benefits that
cannot be captured by tracing the flows of cash from aviation and airport-related
businesses. The presence of an airport will have ripple effects throughout an economy. In
particular, it will influence inward investment, business development, trade, and tourism
activity.

While some of the catalytic effects are recognisable and quantifiable (the impact on
tourism and trade, for example), others (such as the impact on inward investment,
business development, and productivity throughout the economy) usually are not. For the
latter group of effects, it can be extremely difficult to separate out the impact of an airport
from other influences on the development of an economy.

These effects are sometimes projected through the use of large-scale surveys of
businesses on the impact of an airport on their own businesses. Business survey results
tend to address whether survey respondents believe the airport is important to their

Contract C007-14, Final Report March 4, 2015.
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business, but these results can be difficult to link directly to economic activity. The
difficulties associated with business surveys involve the time and expense of generating
usable datasets and the challenge of relating the results to economic impacts.

A second approach is through detailed econometric investigations of relationships
between air travel and investment, productivity, and other variables. The econometric
investigations, where they can be done, tend to use cross-section comparison of multiple
regions with airports, estimating the catalytic impacts of air travel across cities rather than
within a single city. The difficulties with econometric investigations involve the
requirements for detailed datasets across multiple, otherwise similar, cities, and the time
necessary to build the relevant models.

A third approach is a more eclectic one that takes several pieces of information into
account and tries to weave a picture that allows rudimentary estimates of catalytic impact.
This would include information from existing business surveys as to the importance of air
transportation to their businesses, growth rates of key sectors that rely upon aviation
services, comparisons of growth in aviation services to key economic variables (GDP,
trade, and employment, for example), and results from other locations combined with
judgments as to the portion of the results that can be attributed to aviation services.

We note that catalytic effects also have their direct, indirect, and induced components.
For example, many economic impact studies of aviation include the impact of the
spending on retail, hotel, food and beverage, and transportation of foreign visitors outside
the airport that is catalysed or facilitated by air travel on output, value added, and
employment (direct catalytic effects); the impact of the spending of industries upstream of
retail, hotel, etc. (indirect catalytic effects); and the impact of the spending of employees
of the indirect and direct tourism-related industries (induced catalytic effects). For other
catalytic effects, some studies only take the direct catalytic impact into account in an effort
to be conservative.

3.2. Methodology for the present Study

The methodology of the present Study followed the general economic impact
methodology described above. The specifics involved the use of specific data sources for
the present direct impacts, the use of specific projections and forecasts to estimate the
future direct impacts, the use of Hong Kong-specific multipliers to project indirect and
induced impacts, the use of Hong Kong-specific information to generate quantifiable
catalytic impacts, and the compilation of suggestive Hong Kong-specific information with
a bearing on non-quantifiable catalytic impacts. The details of the methodology may be
found in the Appendices to this document.

In the present Study, direct revenues, value added, and employment figures for aviation-
related businesses in Hong Kong were obtained from data supplied by the AA and the
Hong Kong Census and Statistics Department (HKCSD). Direct revenue and employment
data for construction in each scenario and the operational non-aviation businesses at
HKIA were obtained from the AA. Value added estimates were generated by applying the
ratio of value added to revenue from HKCSD data for the relevant lines of business.
Indirect and induced multipliers were calculated from a combination of ratios derived from
data available from HKCSD and economic multipliers provided by the Economic Analysis
and Business Facilitations Unit, Hong Kong Financial Secretary’s Office (FSO), as broad
working assumptions for use in the Economic Impact Study.
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While most studies of catalytic tourism impacts of aviation only take spending entering an
economy due to inbound tourism into account, an increasing number also take potentially
lost spending by outbound travellers into account. This Study generated economic impact
estimates incorporating inbound tourism only (analogous to most studies) and
incorporating the effects of both inbound and outbound tourism for sake of completeness.
Direct inbound and outbound tourism revenues related to air travel were estimated from
data published by the Hong Kong Tourism Board, the World Tourism Organisation, and
HKCSD. Direct value added and employment estimates were generated by applying the
ratio of value added and employment to revenue for the relevant industries from HKCSD
data. Indirect and induced impacts of tourism were estimated by using multipliers and
Hong Kong economic ratios in a similar fashion to that described above for aviation-
related businesses in Hong Kong and non-aviation businesses at HKIA.

The catalytic impact of aviation-facilitated trade on Hong Kong’s economy was estimated
by first setting direct revenue equal to the total value of Hong Kong’s trade by air, as
calculated from HKCSD data. Direct value added and employment estimates were
generated by applying the ratios of value added and employment to revenue from
HKCSD data multiplied by the conventional trade ratio. Indirect and induced impacts of
aviation-facilitated trade were estimated by using multipliers and Hong Kong economic
ratios in a similar fashion to that described above.

In order to generate future economic impact projections, it was necessary to obtain
passenger and cargo traffic forecasts and to generate scale factors that could be used to
project the various lines of business and their impacts into the future. Future projections
for passenger and cargo traffic were generated by the AA's Consultants. Scale factors
were generated by linking the aviation-related businesses in Hong Kong, the non-aviation
businesses at HKIA, the catalytic tourism impacts, and the catalytic trade impacts to
passenger, cargo, and work load unit (WLU defined as one WLU = one passenger or 100
kilograms of cargo) throughput in the most recent year for which data was available.

The economic cost-benefits (net benefits) of each scenario were analysed by taking the
“Economic Net Present Value” (ENPV) and Economic IRR (EIRR) of the projected net
benefits of each scenario (equal to the net value added generated by each scenario
minus the costs of operations). The net benefits were estimated using projections in 2012
dollars. For the ENPV an economic discount rate of 4 percent was provided by the
Economic Analysis and Business Facilitations Unit, Hong Kong Financial Secretary’s
Office (FSO) for use in this study.

In addition, IRR (EIRR) assumes that all the benefits from the project under review are re-
invested at the internally generated rate of return, yielding further returns at this same rate
in the following period(s). However, if the magnitude of the returns exceeds the amount
that can be re-invested in the project and the IRR is high by comparison to rates of return
available in the market, then the assumption that all the returns can be re-invested at the
same rate as the IRR is false and the estimated IRR may not be a good measure for
project evaluation. In any case, if the IRR (EIRR) and the NPV (ENPV) give different
answers in the evaluation of mutually exclusive projects, the correct answer is by NPV
(ENPV).

As indicated, a more complete explanation of the methodology is in the Appendices to
this document.
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Appendix A. Methodologies and data sources

This Section describes the details of how the economic impact analysis is
implemented in the present Study. First, it describes the methods behind the
estimation of the current economic impact of HKIA and related businesses on Hong
Kong’s economy. Second, it describes how future economic impacts and the specific
case for the Investment Scenario are addressed. Third, it describes the methods used
to carry out the net economic-cost benefit analysis.

The economic impact of HKIA is estimated for year 2012 to correspond with the AAHK
study brief and currently available economic data. For future economic impact
projections, year 2012 is used as the base year from which projections are scaled.
Note Hong Kong statistical data for year 2012 now follows Hong Kong Standard
Industrial Classification (HSIC) Version 2.0, and the data used is coded to this revised
standard. All data inputs are updated to that available in May 2014. For the year 2012
and onwards all dollar values are quoted in 2012 dollars.

A.1. Present HKIA economic impact

The present economic impact consisted of five major components. First, the direct,
indirect, and induced impacts of aviation-related industries in Hong Kong are
estimated. Second, estimates are made of the direct, indirect, and induced impacts of
other businesses at HKIA (on Chek Lap Kok, the airport island). Third, estimates are
made for the impact of aviation- facilitated tourism, both for inbound tourism and net
tourism. Fourth, estimates are developed for the impact of trade facilitated by HKIA.
Fifth, areas of additional, but non-quantifiable impacts are identified and rough
indicators of their importance to the Hong Kong economy are described where
possible.

A.1.1. Aviation businesses in Hong Kong and non-aviation
businesses at HKIA direct impacts

A.1.1.1. Aviation-related businesses in Hong Kong

Direct impacts from aviation-related businesses in Hong Kong result from the
revenues, value added, and employment in aviation-related sectors in Hong Kong. The
core assumption made is that these businesses would not exist without the presence of
the Hong Kong International Airport (HKIA). The direct aviation-related businesses
identified for the present Study correspond with the Hong Kong Census and Statistics
Department (HKCSD) category “Air Transport and Incidental Services.” This category
includes Hong Kong-based airlines and helicopter companies, the local representative
offices of overseas airline companies, air cargo forwarding services, and supporting
services to air transport (including HKIA). The revenue, value added, and
employment figures for this category will be taken directly from HKCSD data.
2t should be noted that a significant portion of the activities of the aviation-related
businesses take place outside of HKIA itself.

52 Hong Kong Census and Statistics Department, direct communication.
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As Exhibit A1.1 shows, the years 2008 and 2009 were atypical for Hong Kong’s air transport sector
when compared to the years immediately preceding. In 2008, revenue rose substantially, but value
added fell, due in part to high fuel prices. In 2009, in the midst of a global economic slowdown,
revenue and value added fell to approximately 2005 levels. A spike in fuel prices is again observed for
2011 and 2012, this time however revenues increased with fuel prices giving similar ratios of value
added to revenue and employment to revenue as those observed pre 2008.

Exhibit A1.1. Air Transport and Incidental Services Statistics in Hong Kong

Air Transport 2005 2006 2007 2008 2009 2011 2012
Revenue (HK$mn) 177,985 | 189,351 | 206,055 | 223,835 | 173,085 | 225,207 | 222,209
Value added (HK$mn) 39,410 38,360 41,868 27,116 38,182 48,532 49,028
Number of employees

(persons) 47,233 49,912 54,742 56,988 56,115 55.696 56,694
Compensation of employees

(HK$mn) 16,582 17,699 19,331 20,353 20,382 24,156 25,655
Fuels (HK$mn) 18,223 22,953 24,829 47,018 17,438 42,771 43,706
Crude Oil (US$ average

per barrel) 50.0 58.3 64.2 91.5 53.5 87.0 86.5
Proportion of Revenue

Value added 22% 20% 20% 12% 22% 22% 22%
Compensation of employees 9% 9% 9% 9% 12% 11% 12%
Fuels 10% 12% 12% 21% 10% 19% 20%

Note: Industry code 7170, 7171, 7172, and 7182 (for HSIC v1.1) in year 2000 to year 2008, and
industry code 5101, 5102, 5109, 5223, and 522901 (for HSIC v2.0) in year 2009

Source: Direct communication with HKCSD, http://www.inflationdata.com.

A.1.1.2. Non-aviation businesses at HKIA

In addition to aviation-related businesses, there are a number of other businesses at
HKIA and on Chek Lap Kok. These include retail, food and beverage, and hotels at
the airport itself, as well as the exhibition and convention businesses at AsiaWorld-
Expo. In order to estimate the direct impact of the retail and food and beverage
businesses, data on the revenues and employment of the relevant businesses at
HKIA is obtained from the AA. These figures are adjusted by removing estimates of
the spending of Hong Kong residents (assumed to match the share of Hong Kong
residents in passengers served by HKIA). The reason is that it can be argued that in
the absence of HKIA, retail and food and beverage spending by Hong Kong residents
at HKIA would go to retail and food and beverage outlets elsewhere in Hong Kong and
therefore HKIA is not responsible for new spending accruing to Hong Kong by these
passengers. To the extent that a full 100 percent of this expenditure would not actually
occur in the absence of HKIA, the estimate will be conservative. Direct value added
and employment for these sectors is estimated by applying the value added to revenue
and employment to revenue ratios for these sectors reported by HKCSD
>3 to the adjusted revenues at HKIA.

For hotels on the airport island, including the five-star Regal Airport Hotel and the five-
star SkyCity Marriot Hotel, expected hotel revenue is calculated by multiplying the
average occupancy rate for five-star hotels in Hong Kong by the five-star hotel average

%3 Hong Kong Census and Statistics Department, Website Table 90: Selected Statistics for All Establishments in
the Industry Sections of Import/Export, Wholesale and Retail Trades, and Accommodation and Food Services.

Contract C007-14, Final Report March 4, 2015.
Not for distribution without the permission of the Airport Authority of Hong Kong. 99

14


http://www.inflationdata.com/

CONFIDENTIAL
annual revenue per room>*and by the number of rooms in each hotel.>® Value
added and employment is estimated by applying to the estimated revenues the value

added to revenue and employment to revenue ratios reported for the hotel industry by
HKCSD.>®

Revenues for the exhibition and convention business is taken to equal the industry
organizer expenditure at AWE. > Expenditures by exhibitor and delegate staff
attending the events is not estimated as we assume that these will be picked up in the
hotel, retail, and food and beverage figures for HKIA as well as in the general
catalytic tourism impacts described below. As HKCSD does not provide a specific
category analogous to the exhibition and convention industry, value added and
employment are estimated by using the ratios of value added to revenue and
employment to revenue for HKCSD’s “Administrative and support service activities”
category.®

A.1.2. Catalytic “direct” impacts

Although the economic impacts of aviation-facilitated tourism and trade are properly
termed “catalytic” impacts, these impacts also have their direct, indirect, and induced
components.

A.1.2.1. Aviation-facilitated tourism impacts

Tourism can be classified into two categories, the export of tourism services (resulting
from the spending of inbound visitors to Hong Kong), and the import of tourism
services (resulting from the spending of outbound Hong Kong residents abroad).
Tourism exports result in a revenue, value added, and employment gain to the
Hong Kong economy, while imports result in a revenue, value added, and
employment loss to the Hong Kong economy.

Many studies of the economic impact of airports focus on benefits to the local economy
derived from the spending of inbound tourism facilitated by the airport (tourism exports)
without reference to the impacts of spending that might be lost due to outbound
tourism by local residents (tourism imports).*® However, an increasing number of
studies suggest that the proper measure of the economic impact of aviation-
facilitated tourism should take into account outbound tourism (tourism imports) as
well. The idea is that just as the presence of an airport facilitates inbound tourism
and allows a location to receive the spending of inbound tourists, the airport also
facilitates outbound tourism and spending by local residents in other locations. To the

* Hong Kong Hotels Association and Hong Kong Tourism Board, Summary of the Hong Kong Hotel Industry
Review, 2012.

% Regal Airport Website and Airport Authority of Hong Kong,

56 Hong Kong Census and Statistics Department, Website Table 90, Selected Statistics for All Establishments in
the Industry Sections of Import/Export, Wholesale and Retail Trades, and Accommodation and Food Services.

> Exhibition and convention industry sources.

*8 Hong Kong Census and Statistics Department, Website Table 91: Selected Statistics for All Establishments in
the Information and Communications, Financing and Insurance, Professional and Business Services Sections.

%9 Air Traffic Action Group, The Economic and Social Benefits of Air Transport, 2008, focuses on the benefits of
aviation to the tourism sector globally. URS, The Economic Impact of Growth at Sydney Airport, 2008, notes the
gains to Sydney’s economy from tourists and tourist-related industries, but does not discuss the impact of
outbound tourism. Campbell-Hill Aviation Group, City of Houston Department of Aviation: 2030 Economic Impact
Study, 2004, estimated the economic impact of arriving visitors to Houston, but not the impact of outgoing
visitors. Connecticut Center for Economic Analysis, University of Connecticut, Bradley International Airport
Improvements: An Economic Impact Analysis, 2001, similarly focused on the spending from additional visitors to
Connecticut, but did not account for additional spending by Connecticut residents outside the state that might
result from airport improvements.
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extent that this outbound tourist spending would otherwise be spent locally, there is
less local spending and a loss to the local economy. Several studies suggest that the
spending of outbound tourists as well as inbound tourists be taken into account by
determining the impact of spending by inbound tourists arriving by air and the
impact of lost local spending due to outbound tourists departing by air and then
subtracting the latter from the former.?® The result in some cases will be a negative net
tourism impact.

Some analysts argue that the facilitation of outbound tourism actually creates a
substantial benefit for the local economy in terms of the ability of its residents to travel
to other locations and the ability of its businesses to interact with the rest of the world
and therefore any loss of spending in the local economy should not be
emphasised.®’ They claim that for locations with a negative tourism balance, this
could lead to conclusions that air travel should be restricted rather than expanded.
Other analysts argue that the gains and losses are gains and losses and should be
reported as such without prejudice and that tourism gains claimed by studies that do
not include the net benefit calculation overstate the potential gains from expanded
aviation services.® In terms of GDP impact, it is increasingly common to factor both
impacts in. Ignoring the outbound tourism is equivalent to assuming that the gains to
the local economy in terms of consumer welfare and other potential positive business
effects exactly offset the impact of lost spending in the local economy by outbound
tourists.

We provide an estimate of both the inbound tourism (exports) economic impacts and
the net tourism (exports minus imports) economic impacts.

A.1.2.1.1. Direct tourism export impacts

No single data source is available for revenue, value added, or employment generated
by visitors that arrive in Hong Kong by air. Tourism revenue attributable to air transport
is, therefore, calculated by taking the number of tourist arrivals by air from each major
region, multiplying by the average spend in Hong Kong of tourists from each region,
and summing the results.®® Tourism revenue is further broken down into retail, food
and beverage, hotel, and other expenditure based on the average spending
breakdown for visitors from each region.®* Value added and employment attributable
to air visitors is estimated by taking the resulting revenue figures by industry and
applying the value added to revenue and employment to revenue ratios from HKCSD
and the Hong Kong Tourism Board for the relevant industries.®

&0 Reports that acknowledge a need to net tourism imports and exports in economic impact analyses include York
Aviation, The Economic and Social Impacts of Airports, 2005; Oxford Economic Forecasting, The Economic
Contribution of the Aviation Industry in the UK, 2006; Oxford Economic Forecasting, The Economic Catalytic Effects
of Air Transport in Europe, 2002; CE Delft, The economics of Heathrow expansion, 2008; GLA, Heathrow
Economics Study, 2006.

61 See, for example, York Aviation, The Economic and Social Impacts of Airports, 2005; Oxford Economic
Forecasting, The Economic Contribution of the Aviation Industry in the UK, 2006.

62 See, for example, CE Delft, The Economics of Heathrow Expansion, 2008; GLA, Heathrow Economics Study,
2006.

o3 Hong Kong Tourism Board, A Statistical Review of Hong Kong Tourism, 2012.

o4 Hong Kong Tourism Board, A Statistical Review of Hong Kong Tourism, 2012.

® Hong Kong Census and Statistics Department, Website Table 90: Selected Statistics for All Establishments in
the Industry Sections of Import/Export, Wholesale and Retail Trades, and Accommodation and Food Services,
and Hong Kong Tourism Board, A Statistical Review of Hong Kong Tourism, 2012.
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A.1.2.1.2. Direct tourism import impacts and net tourism impacts

Estimates of Hong Kong’s total number of outbound visitors and their total spending
are available from the World Tourism Organisation®® and HKCSD.®” No data is directly
available on the import of tourism services by air (resulting from the spending of Hong
Kong residents travelling abroad by air). However, this can be estimated from the
breakdown of outbound spending by destination provided by HKCSD. As all
destinations, with the exception of the Chinese Mainland and Macau, are too distant for
the vast majority of Hong Kong travellers to make the journey except by air, we have
assumed that all these journeys are by air. In the case of outbound visitors to Mainland
China, this cannot be assumed due to the land border. However, HKCSD®® produced a
special report on Hong Kong residents’ visits to Mainland China which gives the total
number of passengers and the percentage of passengers by air and their per capita
spending in 2012, from which tourism imports by air from Mainland China can be
calculated.

From this figure, we subtract the estimated hotel expenditures of Hong Kong outbound
travellers by air. The logic is that the assumption that 100 percent of what a Hong Kong
outbound traveller by air spends abroad would be spent in Hong Kong if they did not
travel is extreme and since they would not have to spend on hotel should they remain
in Hong Kong this can be deducted to provide a reasonable approximation.

To estimate the direct value added and employment impact of outbound tourism
spending, we take the adjusted outbound spending and assume that if the Hong
Kong traveller had remained at home they would have spent the remaining amount in
roughly the same pattern as the typical foreign visitor to Hong Kong except for hotels
(i.e. on retail, food and beverage, and related items). The relevant revenue estimates
were used to generate value added and employment estimates by reference to the
revenue to value added and revenue to employment ratios in the relevant categories
derived from HKCSD data.

The net tourism impacts on Hong Kong’s economy are estimated by subtracting the
tourism import impact estimates from the tourism export impact estimates.

A.1.2.2. Aviation-facilitated trade

The starting point for the estimate of the direct economic impact of aviation-facilitated
trade is to sum up the value of domestic exports, retained imports, and re-exports that
arrived or departed by air in order to generate a total trade value (direct revenue) by air
for Hong Kong. This revenue figure is then multiplied by the value added to revenue
ratio for the “Import- Export Trading” industry and the conventional trade ratio
(excluding offshore trade) to generate a value added to Hong Kong’'s economy through
trade by air. Employment is estimated by applying the employment ratio for the
“Import-Export Trading” industry to the value added figure.

Note that there is no “net trade” analysis as the bulk of Hong Kong’s imports come by
sea or by land and it is not plausible to suggest that in the absence of air cargo

% http://stat.wto.org/StatisticalProgram/\WW SDBStatProgramHome.aspx?Language=E

o7 Hong Kong Census and Statistics Department, Report on Hong Kong Trade in Services Statistics, 2012.
Socio-economic Characteristics and Consumption Expenditure of Hong Kong Residents Making Personal

Travel to the Mainland of China, 2012
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facilitated by HKIA that there would be more manufacturing in Hong Kong. Thus there
is no analogous potential loss associated with inbound air cargo as there may be with
spending by Hong Kong residents travelling abroad, some of which at least could be
plausibly assumed would be spent in Hong Kong if they did not travel.

A.1.3. Indirect and induced impacts

Indirect impacts reflect the result of the purchases of the direct businesses. Induced
impacts reflect the result of the spending of employees in the direct and indirect
businesses in the wider economy. Indirect and induced multipliers were calculated from
a combination of ratios derived from data available from HKCSD and economic
multipliers (see Exhibits A1.2) for year 2011 (used for 2012 and subsequent years in
the economic model). The multipliers relating Direct plus Indirect Value Added to
business receipts are provided by the Economic Analysis and Business Facilitation Unit
(EABFU), Hong Kong Financial Secretary's Office, as broad working assumptions.
These are produced based on the observed linkages between sectors and the
resultant pattern of intermediate consumption, import leakages of the various
economic activities, gross margin of external trade, and the ratios of value added to
gross-output and business receipts for the affected sectors in recent years. Since
tourism- related industries dominate the non-aviation businesses at HKIA, the tourism
multipliers are used for the larger category. In addition, EABFU provided multipliers for
the link between consumer spending and value added in the Hong Kong economy. We
take these latter values as the Induced Value Added to Revenue Multiplier, as induced
spending is consumer spending by employees in direct and indirect industries.

Exhibit A1.2. Economic Multipliers 2011

Industry Multiplier
Direct Revenue to Direct + Indirect Value Added Multiplier

Air Transport 0.317
Tourism 0.501
Trade (re-exports) 0.134
Trade (retained imports) 0.090
Induced Revenue to Induced Value Added to Multiplier 0.547

Note: The direct and indirect value added multipliers for re-exports and retained imports have both
excluded air transport related value added.

Source: Economic Analysis and Business Facilitation Unit, Hong Kong Financial Secretary's Office;
Enright, Scott & Associates, Ltd.

For aviation-related businesses in Hong Kong, non-aviation businesses at HKIA,
tourism- related businesses, and trade, the Indirect Value Added is estimated by
first multiplying Direct Revenue by the relevant Direct + Indirect Value Added Multiplier
and then subtracting the Direct Value Added obtained through methods described
above.

Indirect Value Added = (Direct Revenue x Direct Plus Indirect Value Added to
Revenue
Multiplier) — Direct Value Added

For aviation-related businesses in Hong Kong, non-aviation businesses at HKIA,

and tourism-related businesses, Indirect Revenue is estimated by subtracting
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Direct Value Added from Direct Revenue. This is the same as assuming that import
leakage in these businesses is balanced by the contribution of all of the local supply
industries upstream of the focal industry. As there is no information available that
allows either the import leakage or the contribution of the upstream local supply
industries, this remains as an assumption. Since no other estimation depended on
Indirect Revenues, and in the absence of a Hong Kong-specific multiplier for Direct to
Indirect Revenue, this approximation is taken as the best available.

Indirect Revenue = Direct Revenue — Direct Value Added

In the case of trade, since the extremely high import leakage makes Direct Revenue —
Direct Value Added a poor proxy for Indirect Revenue, an estimate is obtained by
multiplying Indirect Trade Value Added by the economy wide ratio of Revenue to Value
Added.

Indirect Trade Revenue = Indirect Trade Value Added x
(Revenue/ Value Added)y,ng kong

For all industries, Indirect Employment is estimated by multiplying Indirect Value
Added by the economy-wide ratio of Employment to Value Added. The economy-wide
ratio is used because it is not possible to reverse engineer all of the upstream
industries that are involved from the multiplier.

Indirect Employment = Indirect Value Added x (Employment/ Value Added),y;ng kong

Induced Revenue refers to the revenue generated by the purchases of people
employed in the direct and indirect industries and is calculated from the following
formula:

Induced Revenue = [(Direct VA),qstry X (COMp/ VA) gty X (1- HK SR)] +
[(Indirect VA)nqustry X (COMP/ VA)gonomy X (1- HK SR)]

Where (Direct VA),,q,stry IS the direct value added for the industry, (Comp/ VA), qustry the
compensation portion of value added in the industry, HK SR the Hong Kong economy-
wide savings rate, (Indirect VA),q,stry the industry’s indirect value added, and (Comp/
VA)economy the compensation portion of value added in the Hong Kong economy. (1-HK
SR) or one minus the savings rate, is the portion of income that is spent by consumers
in Hong Kong.

Induced Value Added is estimated by multiplying Induced Revenue by the Induced
Value Added to Revenue Multiplier. Induced Employment is estimated by multiplying
Induced Revenue by the ratio of retail trade Employment to Revenue for Hong Kong.
The assumption here is that most induced spending will be on retail goods.

Induced Value Added = Induced Revenue x
Induced Value Added to Revenue Multiplier

Induced Employment = Induced Value Added x

(Employment/Value Added)geyai, Hong Kong

The methodology for calculating direct, indirect, and induced impacts is
summarised in Exhibit A1.3
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Revenue

Value Added

Employment

DREV from HKCSD data or AA

DVA from HKCSD or
relevant VA/REV ratio from

DEMP from HKCSD or relevant
EMP/REYV ratio from HKCSD

Direct HKCSD

INDIREV = DREV-DVA, INDIVA= INDIEMP =

except for trade DREV x MULTIPLER1 — DVA | INDIVA x EEMP/EVA
Indirect INDIREV = INDIVA x EREV/EVA

INDUREV = INDUVA = INDUEMP =

DVA x (DCOMP/DVA) x (1-HKSR) + | INDUREV x MULTIPLIER2 INDUVA x Retail EMP
Induced INDIVA x (ECOMP/EVA) x (1-HKSR) IRetail VA

D = Direct, INDI = Indirect, INDU = Induced

REV = Revenue, VA = Value Added, EMP = Employment
E = Economy wide, COMP = Compensation
MULTIPLIER1 = Direct + Indirect Value Added Multiplier for relevant industry
MULTIPLIER2 = INDUREYV to INDUVA Multiplier
HKSR = Hong Kong Savings Rate
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A.2. Economic impact of capital investment

The expenditure on infrastructure construction and subsequent expenditure on
infrastructure maintenance under the investment scenarios will generate direct,
indirect, and induced economic impacts.

In order to calculate the direct construction impacts, data on the forecast material,
labour and plant costs, together with the number of persons to be employed were
obtained from the AA, in addition to details of the planned construction phases. A
portion of the cost data provided was in nominal “Money of the Day” dollars (MOD), as
all dollar values used in the economic model are in real 2012 dollars, each annual
nominal cost figure was discounted back to its equivalent value in 2012 dollars using
the following formula:

Real 59125y COStiyeary) = Nominal Costyeq vy X Realzq12 5 GDP yeqry) / Nominal GDP y,,,
Y)

The AA provided construction costs for the third runway as a single lump sum figure in
2012 dollars. As construction was planned to cover 8 years, without further
information on cost allocation, a simple division of expenditure by 8 gave the average
annual expenditure. The real 2012 annual expenditures were first inflated by the MOD
inflation rate then deflated by the GDP deflator to give a 2012 dollar value that
correctly accounts for the higher MOD inflation rate over the projected economy wide
inflation rate. ESA was subsequently provided with an MOD total third runway
construction cost, which closely matched that derived from a roughly even 8 year split.

Nominal Costyes vy = Cost in 2012 HK$yeor vy X (1+ Grivear v) X (1+ Griyear v - 1)
X vereens (1+ Gryear 2013))

Gr = Annual Nominal MOD inflation rate, as provided by HKAA

Cost in 2012 HK$ yeor vy = Nominal Costye, vy X GDP in 2012 HK$ v, vy / Nominal
GDF)(YearY)

Direct Revenue to the construction companies is equal to the projected total sum of
material, plant, and labour costs for the project. Direct Value Added is calculated as
projected labour costs minus projected labour import leakages plus the projected profit
margin for the construction companies. Labour leakages were estimated with reference
to figures for the construction of Chek Lap Kok airport which indicate that labour import
percentages ran as high as 20 percent,’” and in consultation with the AA. Given that
the project continues over a longer period and is smaller than the initial construction of
Chek Lap Kok, and there are likely to be fewer major projects going on in Hong Kong
at the same time than was the case then, it seems likely that there will be less
competition for labour than there was when Chek Lap Kok was built, and that the need

%9 Real and Nominal GDP forecasts came from IHS Forecasts, November 2014
" Legislative Council Brief, Special Importation of Labour Scheme for the New Airport and Related Projects,
Education and Manpower Branch, 1993
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for imported labour will be mainly limited to specialists in the technical and
management aspects of airport runway construction. On this basis, an estimate of 5
percent labour leakage is considered reasonable and is assumed in the present case.
The projected profit margin for construction companies is 6.2 percent. This was taken
as the ratio of gross surplus to total revenue for the Hong Kong construction industry in
2012.

Direct Employment, measured in “person-years,” was calculated using estimates of the
average “person-days” to be worked on each of the various activities involved in the
construction of each scenario. The AA provided the estimated average person-day
construction works schedule. The impact on Direct Employment was adjusted to
take into account estimated import leakages for labour which again were assumed to
be 5 percent.

Indirect revenue was estimated by taking projected costs for material and plant and
adjusting them by subtracting import leakages. Import leakages for materials were
assumed to be 80 percent on the basis that the majority of goods that are imported
into Hong Kong arrive in a finished, or close to finished, state. Plant import leakages
were assumed to be 50 percent. Although all, or nearly all, of the plant is likely to be
imported, the total cost of plant includes items such as setup, on-going maintenance
work, and the management of leases relating to plant, and these items are estimated to
reduce overall leakage to 50 percent.

Indirect Value Added was estimated by multiplying Indirect Revenue by the economy
wide ratio of Value Added to Revenue. This ratio was calculated from HKCSD data.

Indirect Employment was estimated by multiplying Indirect Value Added by the
economy wide ratio of Employment to Value Added. This ratio was calculated from
HKCSD data.

Induced Revenue, Value Added, and Employment were calculated following the
same method as used in estimating the economic impact from operations of HKIA.
Accordingly, Induced Revenue was calculated from the following formula:

Induced Revenue = [(Direct VA),qustry X (Comp/ VA) x (1-HKSR)] +

Industry

[(Indirect VA) x (Comp/ VA) X (1- HK SR)]

Industry Economy

Where [(Direct VA), q,s1ry is the Direct Value Added for the industry, (Comp/ VA)\qustry

is the compensation portion of Value Added in the industry, HK SR is the
economy-wide Hong Kong savings rate, (Indirect VA), 45, is the industry’s Indirect

Value Added, and (Comp/ VA) is the compensation portion of Value Added in the
Hong Kong economy.

Economy

Induced Value Added is estimated using the multiplier on private consumption
expenditure provided by the Economic Analysis and Business Facilitation Unit, Hong
Kong Financial Secretary's Office for the value added to consumer spending ratio for
Hong Kong. Induced Employment was estimated by multiplying estimated Induced
Value Added by the ratio of retail trade Employment to Value Added calculated from
HKCSD data. Implicit in this is the assumption that employment in the retail sector per
dollar of value added is broadly comparable to employment in the other spending
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categories per dollar of value added.

AA provided estimated maintenance expenditure for each scenario from years 2012 to
2046. Maintenance expenditure will have a different mix to construction with lower
expenditure on plant and material but higher expenditure on labour. No data is
available on this expenditure mix and so we have assumed the same mix as used for
construction.

A.3. Future projections

The economic impact analysis for the present provides a basis for estimates of future
economic impacts. However, a number of additional assumptions and methods are
necessary to project these impacts. We separate these into assumptions and methods
that affect base economic impact projections and those specific to the projection of the
economic impact of each scenario at HKIA.

A.3.1. Base projections

To generate future economic impact projections, it was necessary to obtain
throughput or traffic forecasts for HKIA, and to generate scale factors that link future
economic impact to the number of passengers and the amount of cargo handled by
HKIA. The traffic projections were generated by AA’s Consultants for the Status Quo
Situation, Scenario 1, and Scenario 2. These projections indicated that Hong Kong
residents would be served even if capacity were constrained at HKIA, with transit
passenger then foreign visitor traffic bearing the brunt of the capacity limitations. Thus
we project all Hong Kong resident demand is served through 2030 and that the ratio of
Hong Kong resident to foreign visitor to transit and transfer passengers remains
constant thereafter.

Scale factors for each major line of business were generated based on year 2012 data,
and the relevant passenger and cargo throughput information. For businesses that are
likely to scale with passenger numbers (retail, and food and beverage, for example),
the most recent revenue per passenger was calculated and applied to projected
passenger numbers. For businesses most likely to scale with cargo (cargo related
services, for example), revenue per tonne of cargo throughput was calculated for the
most recent year for which data was available and then applied to the projected
cargo throughput numbers. For businesses where it was not possible to separate
passengers and cargo (for example, the HKCSD “Air Transport and Incidental
Services” category), the future projections were scaled by work load unit (WLU) as
defined in Exhibit A3.1.

Exhibit A3.1 identifies each of the major line items in the analysis and whether the
future projections are based on projected passenger numbers, cargo throughput, or
workload unit.
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Exhibit A3.1. Economic Model Industry Line ltems Scale Factors

Industry Scale Factor

Aviation-related Business in Hong Kong

Air Transport and Incidental Services .

- (i) Air Transport & Cargo Work Load Unit (WLU)

Non-aviation Business at the HKIA

Total Retail, Food, and Beverage Visitors arriving by air and Transit passengers
Hotel Fixed at 2012 occupancy rate
Exhibitions and Conventions Cargo weight

Tourism

Tourism Exports Visitors arriving by air

Tourism Imports Hong Kong residents departing by air
Trade

Hong Kong Trade Services Cargo weight

Note: One WLU equals one passenger or 100 kg of cargo

Source: Enright, Scott & Associates, Ltd. research.

A.3.2. The economic impact of Scenario 1 and Scenario 2 at HKIA

The initial estimates of the economic impact of the investment programs associated
with Scenario 1 and Scenario 2 at HKIA on Hong Kong’s economy were generated by
taking the economic contribution of HKIA projected in Scenario 1 or Scenario 2 and
subtracting from this the economic contribution of HKIA projected in the Status Quo
Situation with the net difference being the economic impact of Scenario 1 or Scenario
2. We have performed this calculation and the results are described in this
Report as a separate analysis for construction and maintenance and airport
operations.

A.4. Economic cost benefit analysis

Beyond estimating and projecting the net economic impacts of each investment
scenario in nominal dollars, it is useful to assess the size of the economic return on
investment to Hong Kong from each investment scenario in turn.

This can be expressed in the form of an Economic Internal Rate of Return (EIRR)
and also as an Economic Net Present Value (ENPV). The EIRR and ENPV
calculations are similar to the more commonly performed Internal Rate of Return (IRR)
and Net Present Value (NPV) calculations, the main difference being that the “returns”
or “inflows” used in doing an EIRR / ENPV are typically larger than the projected cash
inflows that are used in doing a traditional IRR / NPV analysis because they may
include broader economic benefits such as indirect impacts stemming from the
suppliers providing goods and services to the direct activities in the project, and
induced impacts from the spending of income generated by the direct and indirect
activities. The capital costs or “outlay” expenditures are the same as those that
would be used in a regular IRR / NPV calculation and represent the actual cost
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of the project.

For the present project, the ENPVs were calculated assuming a discount rate of 4
percent provided by the Economic Analysis and Business Facilitation Unit of the Hong
Kong Financial Secretary’s Office, understood to be the rate that is commonly
taken as the imputed discount rate used for capital budgeting purposes for projects
that are government funded in Hong Kong.

The AA have provided cash flow estimates for construction and maintenance out to the
first quarter of 2047. As some of the cash flow components were in financial year
periods (April to March) these were converted to calendar year periods (January to
December). By 2024 all expenditures are projected to be maintenance expenditure at
the airport, we have assumed that maintenance expenditure for 2047 to 2061 remain at
the 2046 levels.

For the various scenarios and cases investigated, we report the EIRRs and ENPVs for
the direct benefits, direct plus indirect benefits, and direct plus indirect plus induced
benefits. We also report results that include only the direct catalytic benefits, as well
as the direct plus indirect plus induced catalytic benefits.

For each of the cases estimated, a 50 year period from 2012 to 2061 was taken as the
relevant project timeline for the purpose of estimating EIRR and ENPV. The 50 year
period was taken with reference to the time periods used in estimating the
economic benefits of other major infrastructure projects, such as the Hong Kong-
Shenzhen Western Express Line (WEL), which use 50 years as the projected period
of time over which economic benefits may reasonably be estimated. The analysis
assumes a zero terminal value for the investments of both Scenario 1 and Scenario 2.
This is likely to be conservative.

For each of the cases estimated, the projected costs of each scenario were taken as
being equal to the construction and maintenance costs from 2012 to 2046 as
described in Section A.2. The annual cost flows for each scenario up to 2046 are given
in Exhibits A4.1 and A4.2.

The projected economic benefits of airport expansion were taken as being equal to the
incremental value added for each scenario. This was calculated by subtracting the
projected value added for the Status Quo Situation from the projected value added in
the Scenario 1 or Scenario 2. For each scenario, after 2030 the annual value added
from operations in each year is assumed to remain constant at the 2030 level. The
annual value added flows for each scenario up to 2046 are given in Exhibits A4.1 and
A4.2.

The projected economic cost was subtracted from the projected economic benefit in
each year to determine a net economic benefit for each year which was then
discounted to present value terms using the 4 percent discount rate giving the
estimated ENPV for each scenario. The discount rate that would give an estimated
ENPV for each scenario that is equal to zero was then calculated for each of the
estimated cases, this rate being the estimated EIRR for each scenario.

The EIRR and ENPV values can be found in Exhibit A4.3. In each case, the first three
rows of results only take into account aviation-related businesses in Hong Kong and
non-aviation businesses at HKIA, the fourth row includes the direct impact of aviation-
facilitated tourism and trade, and the fifth includes the direct, indirect, and
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induced impacts of aviation- facilitated tourism and trade. Note that only results for
the “Net Tourism” cases are shown.

We note that the high EIRRs are due in part to the fact that significant leverage can be
achieved with the existing asset and benefits can be readily realized from the second
year of investment. In addition, IRR (EIRR) assumes that all the benefits from the
project under review are re-invested at the internally generated rate of return,
yielding further returns at this same rate in the following period(s). However, if the
magnitude of the returns exceeds the amount that can be re-invested in the project
and the IRR is high by comparison to rates of return available in the market, then the
assumption that all the returns can be re-invested at the same rate as the IRR is false
and the estimated IRR may not be a good measure for project evaluation. In any
case, if the IRR (EIRR) and the NPV (ENPV) give different answers in the
evaluation of mutually exclusive projects, the correct answer is by NPV (ENPV).

We note that for the EIRR calculation we assumed that all capital expenditures (cash
outflows) occurred at the beginning of a year and all benefits were obtained at the end
of a year. If we assumed both expenditures and benefits were made evenly through
the year, then the net of expenditure and benefits was positive, even in the first year,
yielding infinite EIRR estimates. The time shift will yield conservative EIRR estimates.
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Exhibit A4.1. Costs and Economic Benefits Cash Flows for Scenario 1, HK$ mn

Direct + Indirect

Direct + Indirect +

Year | Costs Direct Direct + Indirect Dlricltn;lljrécelgect C;telarli;itlif%ci’r;ct IndLéced + :I'otal
Only atalytic
VA Net VA Net VA Net VA Net VA Net

2012 | (2,288) 5,726 3,43 8,511 6,223| 10,284| 7,995 18,507| 16,219] 31,087| 28,799
2013 | (3,864) 5,502 1,63 8,226 4,362 9,937| 6,073| 15,747 11,883 23,318 19,454
2014 | (3,712) 5,639 1,92 8,430 4,718 10,184| 6,472| 16,137| 12,424 23,898 20,186
2015 | (2,352) 6,768 4,41 10,076| 7,724| 12,174 9,822 21,174 18,822 34,525 32,173
2016 | (3,514) 10,080 6,56| 14,952| 11,438/ 18,066| 14,552| 34,002 30,488 59,338 55,824
2017 | (5,245) 12,140 6,89 17,974 12,729 21,719 16,474| 42,389 37,144 76,099 70,854
2018 | (3,698) 12,995 9,29 19,232 15,534 23,239 19,541 45,698| 42,000 82,547| 78,849
2019 | (1,674) 14,633| 12,959 21,635 19,961| 26,143| 24,469 52,438| 50,765 96,028 94,354
2020 | (1,003) 15,402| 14,399 22,765 21,762 27,509| 26,506 55,480| 54,477 102,032 101,029
2021 (742) 16,840/ 16,098 24,868 24,126| 30,051 29,309 61,648/ 60,906 114,705 113,962
2022 (515) 17,483 16,968 25,823| 25,308/ 31,205/ 30,690| 63,761| 63,245 118,317| 117,801
2023 (284) 17,922| 17,638| 26,478 26,194| 31,996| 31,712| 65,017| 64,733 120,248 119,964
2024 (132) 18,417| 18,285 27,210| 27,078 32,880, 32,748 66,806/ 66,674 123,552 123,420
2025 (207) 18,832 18,625 27,821| 27,614 33,619 33,412 68,370/ 68,163| 126,523 126,316
2026 (288) 19,027| 18,739 28,121| 27,833| 33,981| 33,694| 68,498 68,210 126,041 125,753
2027 (314) 19,529| 19,216| 28,862 28,549| 34,877| 34,563| 70,375/ 70,061 129,618 129,304
2028 (314) 19,871 19,557| 29,377| 29,063| 35,498 35,184| 71,174/ 70,860 130,539 130,225
2029 (295) 20,411| 20,116| 30,164| 29,869 36,450, 36,155 73,581 73,285 135,623 135,327
2030 (291) 20,794| 20,503| 30,734| 30,443| 37,138 36,847 74,788/ 74,497 137,621 137,329
2031 (321) 20,794| 20,474| 30,734| 30,413| 37,138 36,818 74,788/ 74,467 137,621 137,300
2032 (547) 20,794| 20,247| 30,734| 30,187 37,138 36,592| 74,788 74,241| 137,621 137,074
2033 (800) 20,794 19,995 30,734| 29,934| 37,138 36,339| 74,788 73,988 137,621 136,821
2034 | (1,008) 20,794| 19,786 30,734| 29,726| 37,138 36,131| 74,788| 73,780 137,621| 136,613
2035 | (1,191) 20,794| 19,603 30,734| 29,543| 37,138 35,947 74,788| 73,597 137,621| 136,430
2036 | (1,252) 20,794| 19,542 30,734| 29,482 37,138| 35,886 74,788| 73,536/ 137,621| 136,369
2037 | (1,172) 20,794| 19,622 30,734| 29,562| 37,138| 35,966 74,788| 73,616/ 137,621| 136,448
2038 | (1,089) 20,794| 19,705/ 30,734| 29,645 37,138| 36,049 74,788| 73,699 137,621| 136,531
2039 | (1,001) 20,794| 19,793 30,734| 29,732 37,138 36,137 74,788| 73,786 137,621| 136,619
2040 (956) 20,794 19,838| 30,734| 29,778 37,138 36,182 74,788 73,832 137,621 136,665
2041 (1,030)] 20,794| 19,764 30,734/ 29,703| 37,138| 36,108 74,788| 73,758 137,621| 136,590
2042 | (1,216) 20,794| 19,578 30,734| 29,517| 37,138 35,922 74,788| 73,571 137,621| 136,404
2043 | (1,450) 20,794| 19,345/ 30,734| 29,284| 37,138| 35,689 74,788| 73,338 137,621| 136,171
2044 | (1,675) 20,794| 19,119 30,734| 29,059 37,138| 35,463 74,788| 73,113 137,621| 135,945
2045 | (1,893) 20,794| 18,901| 30,734| 28,841| 37,138 35,246| 74,788| 72,895 137,621| 135,728
2046 | (1,993) 20,794| 18,801 30,734| 28,741| 37,138 35,146| 74,788| 72,795 137,621| 135,628
2047-

2061 (1,993) 20,794| 18,801| 30,734| 28,741| 37,138 35,146| 74,788| 72,795 137,621| 135,628

Note: VA = value added, Net = VA — Costs. Dollar values are in 2012 dollars.

Source: Enright, Scott & Associates, Ltd. analysis.
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Exhibit A4.2. Costs and Economic Benefits Cash Flows for Scenario 2, HK$ mn

_ ) Direct + Indirect | . + :
oo | comp | DDt st PP | o e
Only
VA Net VA Net VA Net VA Net VA Net

2012 (2,288)| 5,726 3,437 8,511 6,223| 10,284 7,995 18,507 16,219] 31,087, 28,799
2013 (3,864)| 5,502 1,638 8,226 4,362 9,937 6,073] 15,747 11,883] 23,318 19,454
2014 (3,805)| 5,639 1,834| 8,430 4,625 10,184 6,379 16,137| 12,331| 23,898 20,093
2015 (3,318) 6,768 3,450, 10,076/ 6,758 12,174 8,856 21,174| 17,856 34,525 31,207
2016 | (19,145) 10,080 (9,065) 14,952 (4,193)] 18,066| (1,079) 34,002] 14,857 59,338 40,193
2017 | (20,708) 12,140 (8,567) 17,974 (2,733), 21,719 1,011] 42,389 21,681| 76,099| 55,392
2018 | (18,606) 12,995/ (5,611) 19,232 627| 23,239 4,634| 45,698 27,092 82,547 63,941
2019 | (16,705) 14,633| (2,072) 21,635 4,930| 26,143] 9,438 52,438 35,734 96,028 79,323
2020 | (16,369), 15,702 (666)| 23,173| 6,804 28,003 11,634 58,128 41,759 109,033| 92,664
2021 | (16,493)| 16,430 (63)] 24,220| 7,727| 29,269| 12,776| 62,026 45,533| 117,923| 101,430
2022 | (16,651)] 17,130 480| 25,264 8,614 30,531| 13,880 64,131| 47,480 121,230| 104,579
2023 | (16,758)| 22,332| 5,573| 32,941 16,183| 39,808 23,049| 83,313 66,555 157,184| 140,426
2024 (132) 27,020, 26,889| 39,864 39,732 48,173| 48,041| 100,530 100,398| 189,310| 189,178
2025 (207) 31,633| 31,426| 46,678 46,471 56,408 56,201 117,280 117,073| 220,306| 220,099
2026 (288)| 35,708 35,421| 52,698 52,411| 63,683 63,395 132,024| 131,736| 247,630| 247,342
2027 (314)| 39,395 39,081 58,134| 57,821| 70,252 69,938| 145,824| 145,511| 273,804| 273,491
2028 (323)| 42,950, 42,627| 63,375 63,052 76,585 76,262 159,185| 158,862 299,225| 298,902
2029 (327)| 46,211| 45,884| 68,173| 67,846| 82,383| 82,056 171,836| 171,509| 323,806| 323,479
2030 (352)| 49,444| 49,091 72,932 72,579 88,134| 87,782 184,312 183,960| 347,924 347,571
2031 (428)| 49,444 49,016| 72,932 72,504| 88,134| 87,706| 184,312| 183,884| 347,924| 347,496
2032 (678)| 49,444 48,766| 72,932 72,254\ 88,134| 87,457| 184,312| 183,634| 347,924| 347,246
2033 (970)| 49,444| 48,473| 72,932 71,961| 88,134 87,164| 184,312| 183,342 347,924| 346,954
2034 (1,204)| 49,444| 48,240 72,932| 71,728 88,134| 86,931| 184,312| 183,108| 347,924| 346,720
2035 (1,434)| 49,444| 48,009 72,932 71,497 88,134| 86,700 184,312| 182,878| 347,924 346,490
2036 (1,597)| 49,444 47,847 72,932 71,335 88,134| 86,538| 184,312| 182,715| 347,924| 346,327
2037 (1,769)| 49,444 47,675 72,932 71,163 88,134| 86,366| 184,312| 182,543| 347,924 346,155
2038 (1,942)| 49,444 47,502| 72,932 70,990 88,134| 86,192 184,312| 182,370| 347,924| 345,982
2039 (2,092) 49,444 47,352| 72,932 70,840/ 88,134 86,043| 184,312| 182,220| 347,924| 345,832
2040 (2,754) 49,444 46,689 72,932 70,178 88,134| 85,380| 184,312 181,558| 347,924| 345,170
2041 (3,397) 49,444| 46,046| 72,932 69,534| 88,134| 84,737| 184,312 180,915| 347,924| 344,527
2042 (3,796) 49,444| 45,648| 72,932 69,136 88,134| 84,338| 184,312 180,516| 347,924| 344,128
2043 (3,956) 49,444| 45,488| 72,932 68,976] 88,134| 84,179| 184,312 180,356| 347,924| 343,968
2044 (3,935)] 49,444| 45,509| 72,932 68,997| 88,134| 84,200| 184,312 180,377| 347,924| 343,989
2045 (3,836)| 49,444| 45,608 72,932 69,096 88,134| 84,298| 184,312| 180,476| 347,924| 344,088
2046 (3,764)| 49,444 45,679 72,932 69,167 88,134| 84,370] 184,312| 180,548| 347,924 344,159
2047-

2061 (3,764)| 49,444 45,679 72,932 69,167 88,134| 84,370] 184,312| 180,548| 347,924 344,159

Note: VA = value added, Net = VA — Costs. Dollar values are in 2012 dollars.

Source: Enright, Scott & Associates, Ltd. analysis.
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Exhibit A4.3. Economic Internal Rate of Return and Economic Net Present Value
for a 50 Year Return, Scenario 1 and 2

EIRR ENPV

Impact (percent) (HK$ mn)
Scenario 1

Direct 106% 314,739
Direct + Indirect 21% 482,969
Direct + Indirect + Induced 285% 591,214
Direct + Indirect + Induced + Catalytic Direct Only 626% 1,213,343
Direct + Indirect + Induced + Catalytic Total 1,164% 2,243,271
Scenario 2

Direct 27% 525,722
Direct + Indirect 179% 841,521
Direct + Indirect + Induced 269% 1,045,637
Direct + Indirect + Induced + Catalytic Direct Only 623% 2,309,927
Direct + Indirect + Induced + Catalytic Total 1,163% 4,447,187

Note: The “Direct,” “Direct + Indirect,” and “Direct + Indirect + Induced” lines include only aviation-
related businesses in Hong Kong and non-aviation businesses at HKIA. The “Direct + Indirect +
Induced + Catalytic Direct Only” line adds in the direct benefits of aviation-facilitated tourism and
trade. The “Direct + Indirect + Induced + Catalytic Total” line adds in the direct, indirect, and induced

benefits of aviation-facilitated tourism and trade. All dollar values are in 2012 dollars.
Source: Enright, Scott & Associates, Ltd. analysis.

On economic grounds, the results suggest that Scenario 2 would be far more beneficial to Hong Kong

than Scenario 1.

A.5. Cost of delay

The present report has assumed that there will be no delay in the start to
construction and the final opening date for the third runway under Scenario 2. To
estimate the cost of delaying the opening of a third runway, ESA calculated the
ENPV for Scenario 2 assuming that the costs and benefits of the third runway
construction would be delayed by one year, two years, three years, four years, and
five years. To provide an “apples to apples” comparison, ESA allowed for an
extension of the cash flows beyond 2061 for each year of delay. The cost of delay
was then estimated by taking the difference between the ENPV in the no delay case
and that for the delay cases. The results of this analysis are reported in Appendix G.
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