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Issues and Objective

Integrated (European) aviation modelling capabilities:
Focus on negative externalities
— Noise
— GHG
— LAQ

Positive impacts (trade-offs) of measures, trends and technologies in the air
transport sector neither fully nor systematically modelled and monitored
— Employment and gross value added within Aviation as a iving force to the economy
the sector's value chain ST
— Provision of connectivity, accessibility and ot ..
travel time savings T
— (Regional) economic growth and
resulting employment and gross value added

> Where do we stand? >
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Agenda

 Issues and Obijective

« Economic assessment of measures, trends and technologies in the air
transport sector: Existing modelling approaches and gaps
* Input-Output analyses (10)
« Computable general equilibrium modelling (CGE)
» Cost-benefit-analyses (CBA)

e Summary
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Economic assessment: Input-Output-Analyses

» Estimation of sector-specific direct,
indirect and induced demand

effects: Employment, Gross value )
added, Wages... i

Direct effects

Induced effects

* |I-O-model represents the current

Year France Mio. Euro T Current prices France
interdependencies between different =
p RODUCTS (CPA) (A transport| Supporting | Postand | Financial | Insurance | Services | Realestale | Renling | Compuler | Research | Other
services | and ausiliary|telecommun | intermediat. | and pension | auxiliaryto | services | services of | and related | and business
H || wanspot | icabion services | funding | financial | machinery | services |developmen  services |
ranches of a national economy or e = e e e e e S
No “ | 42 i 43 44 1 45 | 46 47 48 | 49 | 50 51
[E-NE Other mining and quarrying pr{ 1 1 2
- - - 9 .and products and beverages| 25 9 18 6 3 1 20 6 ral 58 132
different regional economies i — : :
11017 |Tedies 2 2 2 1 1 5
12 : Wearing apparel, furs ) 6 [ 9 4 1 4 1 2 3 28
13 19 |Leather and leather products 3 —= 1 1 17
14 Wood and products of wood & 1 12 14 1 13 2 4 18
15 Pulp, paper and paper product 32 15 59 16 2 49 18 41 31 588
18 Printed matter and recorded rf 2 15 50 84 0 3 2 3 58 70 42
17 Coke, refined petroleu prody 158 126 s7 2 8 4 0 19 49 128 203
. 18] 24 _Chemicals, chemical product: 9 17 40 [} 9 3 39 [} 32 359 312
. 19725 |Rubber and plastic products _ 2 0 126 3 6 5 10 13 ] 31 132
 Input: National account data e, 2 % LR .
- 21 1Sic metals 1 35 4 6 4 98 3
22| 28 [Fabricated metal products, ex 8 49 30 2 27 9 18 34 126
H H 23729 |Machinery and equipment n e 8 329 % 39 1 % 54 21 116 374
input-output tables), available for ) e e o
] 257 31 \Electrical machinery and appa 4 123 409 9 5 3 22 8 138 141 352
26 32 _|Radio, television and commun| 2 89 609 43 7 3 18 12 424 223 352
- T Medical, precision and optical 1 3 57 7 1 17 4 60 197 157
m n n rl 8 Motor vehicles, trailers and se{ 28 232 46 3 18 15 17 0 180
9 |Other transport equipment 752 8 4 1 1 17 5 1 578 a1
o[ Furniture; other 2 9 16 85 6 3 19 25 21 61 163
11 | ary raw materials
'32[ 40 |Electrical energy, gas, steam 2 8 3 1 1 10 1 z 11
337 41 Collected and purified water, d
.34[ 45 _|Construction work
35 50 |Trade, maintenance and repai
36 51_|Wholesale trade and commis 26 59 a7 13 4 5 114 7 40 52 200
37 52 |Relal trade services, except
38755 Hotel and restaurant services -
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Economic assessment: Input-Output-Analyses

Airlines tetall & | Airport Security & | Customs,

* Analyses of direct interdependencies P RN sesscgac | immiarcon &
between sectors: ,How many jobs are
genererated in air transport and with its
suppliers?*

» Assessment of ,static correlations®
(,1,000 jobs per 1 Mio. pax“-rule) and of —
the effects of e.g. policy measures (,Will ] o o9

Al rHAT 130,300 Jobs (8%)
movement caps result in Job |OSSes?“) zaggm‘jobs

» Application in toolsuites like AIM-OS, )
TEAM_Play and by many researchers
and consultants

Ground Transport
79,100 Jobs {5%)

wouie

 |I-O-modelling does not depict the full
spectrum of dependency relations in a
market economy

i DLR
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Economic assessment: Input-Output-Analyses

» No consideration of specific economic effects stemming from (air) transport
e.g. ,catalytic effects”

/ Tobacco Industry / ))-
L] L]
y

Provison of Air Transport services | +
F
\ ¥ — ¥
Producion of cigarettes ,Production” of air transport / Output: Provison of connectivity
(e.g. Philip Morris, Berlin) *
W -
Y Effects from the use of air transport
Il Inputs T
Inputs Fuel, aircraft, v - v
tobacco, paper... consultants... .
Passenger- Business-
A 4 v A 4 ‘b related effects related effects
Direct effects Indirect effects Direct effects Indirect effects [
e.g. employment e.g. employment e.g. airline and e.g. employment
with PM in Berlin with suppliers airport staff with suppliers v & Locational
I ) l ] ] advantages
v v Consumer Incoming ¥
. ) . - - — surplus tourism
Expenditures of direct and indirect Expenditures of direct and indirect P Attraction
employees employees of firms
v v
Induced effects Induced effects Direct, indirect, induced effects

\_

X

Incomplete mapping of positive
aviation trade-offs
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Economic assessment: Input-Output-Analyses

» ,Catalytic effects” only tackled on a case-by-case basis, mainly in specific
studies by consultants

Air Transport services

v
Output: Provison of connectivity \

Jobs: 7,893,500 R
Income: € 209.58n e————— CATALYTIC . Effects from the use of air transport
GDP: €426.7 Bn T
4 v
Jobs: 1,401,100 :
Ko Can - Passenger- Business-
GDP: € 76.4 Bn - related effects related effects
< Jobs: 12,343,900
1‘5 Income: € 356.4 Bn v
Jobs: 1,353,100 5 2 GoP.€674.58n
Income: € 39.9 Bn INDIRECT ¢ ¢ Locational
GDP: €69.7 Bn _
advantages
Consumer Incoming
Jobs: 1,696,200 . surplus
Income: € 68,5 Bn : DIRECT. P tourism Attractlon
GDP: € 101.6 Bn - !
of firms
Source: Economic Impact of European airports report Direct, indirect, induced effects

P VT YT W AR = 3
o b s s - 3
i | >
L
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Agenda

 Issues and Obijective

« Economic assessment of measures, trends and technologies in the air
transport sector: Existing modelling approaches and gaps
 Input-Output analyses (10)
« Computable general equilibrium modelling (CGE)
« Cost-benefit-analyses (CBA)

e Summary
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Economic assessment: CGE modelling

Stylized CGE Model Structure

« Computable general equilibrium — s >Wages Domesti Privato Savings
models (CGE) i | [~ B s O

« Estimations of how an economy reacts [Rotwnis] resces - (Housanorss loovermment]|savsnw. 1
to changes in policy, technology or Commoan\__|coreomoton |Sonemton] [Bemana
other external factors sales \ Markets

Foreign Transfers

Rest of the

» Give a more important role to prices
compared to I-O-models where e.g. a
fixed amount of labor is assumed to
produce a ton of iron

* In contrast, a CGE model would
normally allow e.g. wage levels to
(negatively) affect labor demands.

 Input: Equations describing model
variables and detailed databases with
tables of transaction values and
elasticities

i DLR
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Agenda

 Issues and Obijective

« Economic assessment of measures, trends and technologies in the air
transport sector: Existing modelling approaches and gaps
 Input-Output analyses (10)
« Computable general equilibrium modelling (CGE)
e Cost-benefit-analyses (CBA)

e Summary
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Economic assessment: Cost-Benefit-Analyses (CBA)

* Monetization of costs and benefits
associated with e.g. a policy measure
or an investment

» Allows for comparisons between
different options

» Decision criterion: Net present value

» Application e.g. in road and rail
infrastructure investments

Assessments at e.g. the
regional level possible
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Agenda

 Issues and Obijective

« Economic assessment of measures, trends and technologies in the air
transport sector: Existing modelling approaches and gaps
 Input-Output analyses (10)
« Computable general equilibrium modelling (CGE)
« Cost-benefit-analyses (CBA)

e Summary
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Summary

. . w Macroeconomic modelling approaches
* (Air) transport dos not only cause jobs/GVA e

H 1T Standard approach for project Maore realistic mapping of
Capability evaluation in trans port  the economy
(Gaps) /

within its value chain, but also in other Mo i
sectors (like e.g. investments in education)

Durability / | Resularcata ipdates
updates

« Wide range of economic effects, difficult to jers ogmwmons
measure

Public access possible (e.g. AIM-O5)

 Different modelling approaches tackling different aspects, with different
advantages and drawbacks; only I-O-modelling included in aviation toolsuites

« Sometimes mis-application of modelling approaches, e.g. use of I-O-analysis
for welfare analyses

» Regional perspectives and catalytic/cluster effects are usually neglected

i DLR
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Summary

Criterion Macroeconomic modelling approaches

I-O CBA CGE

Ca pa bility Standar.d ar:)proach for project More realistic mapping of
evaluation in transport the economy
(Ga pS) / Quality dependent on inclusion of “|0-Model with prices
Qua | ity effects and their monetization considered”
No ready-to-use system available Substitution elasticities
Some effects could be generalised in a difficult to estimate —
toolchain, e.g. emissions modellingand largely based on
subsequent monetization assumptions
Welfare analysis possible but
depending on assumptions (e.g. the
,value” of one job for the society)
Dura biIity / Regular data updates Monetization values need to be
updated regularly to reflect state-of-
Updates the-art in valuation
Monetization very complex
Access I-O-data open source Several models available as

Working connections to toolsuites
Public access possible (e.g. AIM-0S)

open source, but not
designed to aviation needs
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Thank you!

Contact details

Dr. Sven Maertens | Research Associate
German Aerospace Center

Institute of Air Transport and Airport Research
Linder Hoehe

51147 Cologne

Germany

Telephone +49 2203 601-2596

E-Mail sven.maertens@dlr.de
www.DLR.de/fw
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