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Abstract

The article’s main purpose is to describe the proposed Methodology, which aims to present an approach to
expressing the value of the air transport industry in the Czech Republic. This approach methodically divides the
primary and secondary effects and finds metrics based on which the value of the air transport can be quantified.
The proposed approach is based on equivalent methodological materials by ICAO, FAA, and other organizations
describing and analyzing the value of air transports. The calculations are based on open data sources as well as
data that are available by request. The methodology also proposes collecting new data to complete the picture

of the value of air transport.
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1. Introduction

Given the current development of air transport and its positive
economic effects on the economy, it is relevant to carry out
a periodical quantification of these effects and monitor their
evolution over time. The topicality of this intent is given both
by the current pandemic situation and its future development
aimed at restoring the original air traffic and monitoring the
performance of individual operational and manufacturing pro-
duction groups that contribute to the formation of economic
effects. For this purpose, we propose a methodology "Method-
ology for evaluating the benefits of air transport for the Czech
Republic from an operational and economic point of view.”

The methodology aims to describe the primary and sec-
ondary effects of air transport on the Czech Republic economy.
The primary effects can be observed for airlines that carry out
business activities in air transport and provide products and
services. The secondary effects of air transport on the econ-
omy can be observed in companies for which air transport is
an activator or a catalyst for their activities.

The primary effects capture the economic activity of com-
panies directly from the field of aviation. Simultaneously,
aviation activities producing primary effects can be further
divided into direct and indirect [1, 2], where direct economic
activities are directly related to the relocation process itself,
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mainly the activities of airlines, airports, and air traffic con-
trol. The primary effects also include the consumption of
employees employed in the air transport industry. Employee
consumption is defined by the term induced effect [1]. We con-
sider indirect effects as effects of air transport on the economy
created by companies’ supply chain [1]. These companies pro-
vide services and products for entities with a direct impact on
the economy. These are, for example, manufacturing organi-
zations, maintenance and training organizations, or suppliers
of aircraft ground handling services [1, 2, 3].

Proposed Methodology also covers secondary effects, re-
ferred to in the literature as catalytic effects, activating effects,
or spillover effects [1, 2, 3, 4, 5, 6]. Secondary effects for
this Methodology’s needs are described in the form of the
effects of air transport on tourism and the benefits of that part
of tourism activated through air transport.

Zhang and Graham [1] describe secondary effects in a
broader context. Secondary effects are attributed to the effect
of increasing productivity due to the densification of industrial
zones and the creation of global innovations [1, 4], as well as
the effect of increasing capital investment [ 1, 4], increasing
employment [1], capital market expansion [1, 4], tourism
[1, 2] and international trade [1, 3, 4].

The secondary effects that act catalytically are created
by the additional costs that arise from the aviation sector’s
activities and the wider economic benefits that air transport
brings. Air transport brings benefits to the economy in the
form of better access to resources [ 1], more accessible foreign
markets [1, 6, 7], and better availability of technology [1, 4].
The air transport industry affects the economy and increases
its efficiency [1]. At the same time, the feedback effect in-
creases the population’s purchasing power (hand in hand with
the increasing economy), improving its standard of living and
thus contributing to increased spending on travel and the ac-
quisition of foreign goods transported to the country by air
[1]. In general, more intense economic activities support air
transport and create increased demand for air transport [1].
This feedback effect is referred to as the reciprocal causal
effect [1].

In addition to tourism, air transport has a catalytic effect
on productivity [1, 3, 4], international trade [1, 3, 4], employ-
ment in other sectors [1, 4], and foreign capital investment
[1,4,6,7,8]. As other relevant methodologies, such as FAA
methodologies [5, 9, 10, 11, 12] and ATAG methodologies
[3, 13, 14, 15, 16, 17] focus on tourism as the only catalytic
effect, the focus of the proposed Methodology regarding sec-
ondary effects is also mainly on tourism.

The proposed Methodology deals with the effects of air
transport acting as primary and secondary effects on the Czech
Republic economy. The Methodology does not address the
feedback effects as presented above.

2. Methods

2.1 Methods and structure of key methodological
approaches

Currently, there are several methodological approaches of
aviation organizations and institutions, which represent differ-
ent perspectives on the structure, scope, methods, and means
of expressing the value of air transport. When creating the
Methodology for the Czech Republic, it was necessary to
find the intersection of existing methodological documents
ensuring international compatibility and finding differences
between these documents that would capture the specifics of
Czech aviation.

Oxford Economics is the leading organization that pro-
duces a range of statistical and analytical documents, eco-
nomic forecasts, predictions, and estimates [18, 19, 20, 21].
Oxford Economics produces regular summary reports, for
example, for IATA [22], ATAG [3, 13, 14, 15, 16, 17], and
Eurocontrol [4], but also for individual countries and, to order,
for commercial entities such as airports, airlines, and other
companies running a business in civil aviation.

Documents published by ATAG also make an important
contribution [3, 13, 14, 15, 16, 17]. The ATAG membership
includes 40 global companies, large international organiza-
tions, and professional associations such as the International
Airports Council (ACI), the Civil Aviation Services Organiza-
tion (CANSO), ICAO, and smaller professional institutions.
ATAG publishes an annual evaluation report on the state of air
transport, in which Oxford Economics also participates. Using
the ATAG methodology [3, 13, 14, 15, 16, 17], it is possible
to quantify the effects of air transport through variables such
as gross domestic product (GDP), number of jobs, number
of transported passengers, or revenue passenger kilometers
(RPKSs). It also works with the concept of direct, indirect,
induced, and catalytic effects.

Within the Air Transport Industry, the ATAG methodol-
ogy examines four types of businesses directly affecting the
economy. These are (a) airlines, (b) airport and passenger
service operators, (c) air navigation service providers, and
(d) civil aeronautical manufacturers. The ATAG Methodol-
ogy further defines types of business creating indirect effects.
These businesses include (e) suppliers of goods and services
for the above types of enterprises (a-d). Moreover, it also
defines businesses having catalytic effects in the form of the
development of (e) international trade, (f) tourism, (g) invest-
ments, (h) qualified labor supply, (i) market productivity, (j)
socially beneficial effects, and (k) environmental effects.

As with ATAG, the FAA methodology and its results are
also published at regular annual intervals [5, 9, 10, 11, 12].
The Methodology estimates the economic benefits of the Civil
Aviation Industry for the United States economy. Compared
to the previous ATAG approach, there is a noticeable change
in the naming of the subject; it is not the Air Transport Sector,
but the Civil Aviation Sector. The FAA divides the moni-
tored structure in more detail and assesses the impacts of (a)
airline operations, (b) airport operations, (c) civil aerospace
production (distinguishes between aircraft and components
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manufacturing and engines manufacturing), (d) air cargo car-
riers, (e) tourism and tourism-related expenditure, (f) general
aviation operations, manufacturing of general aviation aircraft
and expenditure of general aviation tourism. The percentage
share of GDP is published cumulatively and for individual
components of the structure described above. In addition, the
FAA publishes other economic variables, such as production,
number of jobs, income, and value added. The percentage of
the share of air transport in total GDP is also calculated.

There are significant overlaps and inconsistencies in de-
tails within the methodologies. There are many different
perspectives on key concepts, such as direct, indirect, induced,
and catalytic effects. Unifying data for air transport is an ef-
fort of ICAQ, which is described in the ICAO ASA document
[23], the proposal of Aviation Satellite Account.

ICAO established an Expert Advisory Group (EAG) within
the Aviation Data Analysis Panel (ADAP) to prepare a method-
ological framework for an aeronautical satellite account based
on the System of National Accounts, 2008 (SNA 2008) [24].
ICAO presented a draft of the I[CAO ASA framework in
September 2019 (the methodology draft is not complete yet).
The methodology uses the International Standard Industrial
Classification of All Economic Activities ISIC Rev. 4 [25]
and the Central Product Classification version 2.1 [26]. Both
classification structures were developed by the United Nations
Department of Economic and Social Affairs to capture and
quantify aviation and related activities, i.e., commercial air
transport, general aviation, including special operations, train-
ing, airport services, and aircraft maintenance. The ICAO
ASA methodology comes with a detailed classification of avi-
ation activities, or more precisely, companies and institutions
engaged in these activities, according to the Statistical Classi-
fication of Economic Activities in the European Community
(NACE) [27]. The proposed Methodology is intended for
the environment of the Czech Republic. Therefore, it was
necessary to use the derived structure CZ-NACE [28], which
is used to classify economic activities by the Czech Statistical
Office [29]. Based on the statistical processing of accounting
documents and statistical data, it is possible to quantify the
amount of value added (VA), gross value added (GVA), or
GDP by summing the relevant values for each area.

Like the FAA methodology, the ICAO ASA describes the
Civil Aviation Industry.

2.2 Methodology proposal

The subject of the research, and one part of the Methodology,
was creating a complete systematic structure of production
groups to incorporate respective companies.

The methodological approach is divided into two basic
directions for determining the economy’s primary and sec-
ondary effects. The external structure is determined for both
primary and secondary effects. The term production groups is
introduced for the methodology’s internal structure because
described main research areas need to be further structured.
Breakdown of civil aviation sector effects on the economy in

terms of primary and secondary effects was first described in
2014 by FAA [12].

2.3 External structure

The external structure defines the primary effects from the
civil aviation sector (which is further subdivided into enter-
prises with direct or indirect effects) supply chain point of
view. Secondary effects are defined by the nature of the activ-
ities facilitated by air transport. These effects spill over from
the aviation industry to other domains, such as tourism.

The methodology examines seven main segments, which
according to the external structure, Methodology divides into
primary effects: (1) private companies (2) state-owned en-
terprises, (3) airports, (4) employment, (5) air network, and
secondary effects: (6) tourism and (7) air transport and its
impact on GDP. This sectioning is justified by the approaches
of the FAA and the work of Zhang and Graham, as described
below.

According to FAA, primary effects include economic ac-
tivities associated with (a) air transportation and air support
services, (b) manufacturing aircraft, aircraft engines, and air-
craft components, and even (c) travel and other travel expenses
created by passengers transported to the country by air. The
activities described in (a) and (b) are classified as direct ef-
fects, and the activities described in (c) are indirect effects.
The sum of direct and indirect effects, in this case, represents
the primary effects. For the Methodology purposes, primary
effects constitute part (a) and (b), part (c¢) will be included
within secondary effects (considered as part of the tourism
segment).

According to FAA, the secondary effects comprise (among
others) of the so-called induced effects, which are based on
expenditures created by companies producing primary effects
and expenditures by employees of all interested companies
and institutions. Proposed Methodology marks these expen-
diture effects as primary, as according to Zhang and Graham
[1].

Zhang and Graham [1] divide effects as (a) supply chain
effects and (b) spillover/catalytic effects. Such a distinction is
based on ATAG methodologies [3, 13, 14, 15, 16, 17].

Graham [1] and the ICAO ASA draft. In addition, it
provides an advanced structure for catalytic effects. There-
fore, the Methodology adopts the division system and the
internal division of supply chain effects and catalytic effects.
The proposed Methodology uses the terms primary effects
(represented by supply chain effects) and secondary effects
(represented by the catalytic effects). Terms primary and
secondary are in accordance with the FAA methodologies
[5,9, 10,11, 12].

Induced effects consist of expenditures of employees em-
ployed within companies, which produce direct and indirect
effects. There are specific differences in the methodological
approaches to the effects of air transport between the FAA
[5,9, 10, 11, 12] and the work of Zhang and Graham [1]. The
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latter include staff spending in the primary effects, whereas
FAA considers employees expenditure as secondary effects.

The proposed Methodology focuses mainly on primary
effects examining individual economic indicators within the
civil aviation sector as defined by ICAO [2]. The civil aviation
sector is further divided into production groups, of which
complete enumeration and analysis are based on ICAO ASA
structure [23].

The Methodology approaches the secondary effects mainly
as those arising from tourism. The Methodology focuses on
finding the context of available operational aviation data and
tourism-related data within the secondary effects.

2.4 Internal structure

Within the internal division of Methodology, the concept of
production groups is introduced. That is because the aforemen-
tioned main areas of research need to be furtherly structured.
Incorporating the existing structure of the division of eco-
nomic activities in the Czech Republic CZ-NACE [28] seems
like an optimal thing to do. The Czech Statistical Office ad-
ministers the allocation of CZ-NACE codes, and therefore it
is possible to match each statistical unit with at least one CZ-
NACE code according to the principal and collateral economic
activities. These codes are determined and chosen by the re-
spective economic entity within regular statistical surveying.
The original intention to use the CZ-NACE structure is one
of the logical possibilities, which is not possible due to the
inaccurate classification of companies into individual sections,
divisions, groups, or classes. The structure of CZ-NACE also
does not reflect the actual structure of the air transport sector
and its permissions and licenses.

Business and state-owned enterprises can also be found
in many other CZ-NACE categories. However, these are
categories in which, in addition to entities operating in civil
aviation, companies from other sectors than aviation are found
as well.

All companies were systematically examined according to
their profiling business activities. Based on the analysis of the
authorizations, certifications and licenses, the predominant
activity was determined. We also assume that side activities
usually support the main activity and, as a result, directly con-
tribute to the economic results of the main activity. Aviation
training as the main activity, for example, supports aircraft
maintenance activity and, given that the company has the
necessary equipment, it complements its business with spe-
cial operations activities. Based on the searched certificates,
licenses, and other permissions, economic entities were clas-
sified into nine production groups of the civil aviation sector
in accordance with ICAO ASA. The production groups are
and cover (1) commercial air transport services, (2) general
aviation, (3) airport services, (4) air traffic control services,
(5) aircraft manufacturing, (6) flight training, (7) maintenance
and repairs, (8) regulators, and (9) other activities.

2.5 Metrics of production groups

The methodology creates a set of operational and economic
metrics for individual production groups. The operational
data are sourced from open data sources and data provided
by the Ministry of Transport of the Czech Republic. The
Czech Statistical Office provides economic data for produc-
tion groups. Strict rules apply to the provision of data so that
an identification of individual economic entity is not possible
- aggregate data are provided for the whole production groups
and their subgroups based on the list of companies’ registra-
tion numbers. The following economic values are suitable
for evaluating the benefits of air transport for the Czech Re-
public: (a) average number of employees, (b) wages, (c) total
revenues, i.e., revenues from sales of products and services
and sales of goods, (d) performance consumption, i.e., con-
sumption of materials and energy, costs of services and costs
spent on sold goods, and (e) value added. These values also
roughly correspond to how the FAA evaluates the benefits of
air transport for the United States.

The primary effects of aviation companies and other enti-
ties on the Czech Republic will be possible to describe based
on the calculation of the difference between economic values
(c) total revenues, i.e., sales of products and services and sales
of goods, (d) production consumption, i.e., material and en-
ergy consumption and services and costs spent on sold goods.
This difference expresses the economic metric gross value
added (GVA). Secondary effects will be described by express-
ing the total consumption of tourists who arrived in the Czech
Republic by air. It will be possible to express the total value
of consumption as the production of tourism. These metrics
will be the primary metrics expressing the impact of air traffic
on the Czech Republic.

Only economic data are available to express metrics for
commercial air transport services. The airlines’ operational
data can be found within their annual reports, but such process-
ing is lengthy, and concerning the processed data structure,
it brings inconsistent results. Therefore, the Methodology
proposes a new data collection structure within the regular
surveying of the Ministry of Transport of the Czech Republic.
The surveying should contain a number of movements to and
from individual destinations, whether directly individual des-
tinations or aggregated data for countries and the number of
passengers in both directions.

For the general aviation production group, three basic pro-
duction subgroups can be observed: (a) aeroclubs, (b) special
operation aircraft operators (SPOs), and (c) general aviation
manufacturing. Subgroup (a) aeroclubs can only be described
based on operational performance, particularly based on avi-
ation activity determined by the number of movements at
individual airports. Data on the financial results of aeroclubs
cannot be processed automatically because the structure of
their financial statements does not allow it. In the case of
operators of special operations activities, it is possible to mon-
itor how many economic entities there are and, in the case
of correct provision of statistical data, the economic values.
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As for the manufacturers of general aviation aircraft, eco-
nomic values can be monitored in sufficient data quality. The
Light Aircraft Association of the Czech Republic has the best
overview of operational metrics. Therefore, it would be ap-
propriate to establish cooperation ensuring data integration
of their sources. The proposed cooperation may result in
other metrics such as the number of produced aircraft, the
percentage of exports, etc.

Both economic and operational metrics are available for
airports. Both types of metrics are based on open data sources.
As for economic metrics, it is important to monitor airports
classified into subgroups L1, L2, and L3 (L4 and LS5 are ir-
relevant for the airports production group). Listed groups
L1 and L2 represent the largest international and regional
airports; L3 represents a group of smaller airports with lesser
importance operated by private companies. Other airports
groups are aeroclub-operated airports having a voluntary as-
sociation legal identity. Their financial statements and thus
also economic values cannot be processed for the reasons
described above. It is more appropriate to monitor their op-
erational performance within the general aviation production
group, as aircraft movements correspond to the character of
this production group.

The air navigation service provider (ANSP) production
group is a group of several companies. The leading entity
of this group is the Air Navigation Services of the Czech
Republic. Financial statements of companies enlisted in this
group are open-access; they are in a conventional format and
allow automatic processing. Statistical surveys need to be
focused on operational metrics (e.g., number of controlled
flights) of this production group.

The aircraft and aircraft technology manufacturing and the
airport production groups are among the most potent produc-
tion groups in terms of economic benefits. Data collected and
processed by the Czech Statistical Office allow monitoring of
economic values for the manufacturing production group. It
is also suitable to monitor operating values like the number of
manufactured aircraft and aircraft components. An important
indicator is also the share of exports in production.

The aviation training production group associates com-
panies with the appropriate certifications and authorizations
in general to conduct pilot and aviation maintenance techni-
cian training. The Czech Statistical Office has quality data to
describe the complete structure of economic values of these
enterprises. In addition, it is suitable to monitor operational
values such as the number of movements during flight train-
ing, the number of students, and the number of flying hours
in training.

Regulators, state supervision, and authorized organiza-
tions is another production group overseeing the implementa-
tion, execution, and compliance of relevant standards, safety
standards, and the investigation of aviation incidents and acci-
dents. Monitoring financial values is ineffective. Therefore,
the Methodology will monitor the number of employees in
respective entities.

10

The last production group gathers the remaining entities
that could not fit in any previous production group. These
are mainly educational organizations such as high schools,
universities, wholesalers, and museums. It is in the interest
of the Methodology to monitor the numbers of students in
individual aviation study programs.

Herfindahl-Hirschman Index (HHI) is used to overview
the air network. It is possible to monitor both the number
of passengers and the number of movements in each direc-
tion. The ratio of passengers to a number of movements
expresses the ratio of the number of passengers per one move-
ment. Through this indicator ratio, it is possible to monitor
density - aircraft occupancy in every direction. These data
are available through the Eurostat database. However, data
for the Czech Republic are limited to just countries (Czech
Republic - country). For several other countries, data include
individual city - city connections. Among other recommenda-
tions of the Methodology for the Czech Republic is to monitor
these air connections in more detail. These data could give
more clearance and guidance on the characteristics of indi-
vidual air connections. We assume that the aircraft capacity
of flights from/to airports with prevailing low-cost and char-
ter operations will have higher ratio indicator, while airports
with prevailing network carriers operations will have a lower
ratio indicator. An overview of charter, low-cost, business
and standard network carriers flights can be obtained from
Eurocontrol databases.

3. Conclusion

There are two main metrics for expressing the value of the
Civil Aviation Industry for the Czech Republic. The first is the
gross value added of primary production groups. The second
metric is the estimated value of spendings of tourists who
arrived by air in the Czech Republic, which can be described
as production. The size of production is also reported due to
the annual results of the tourism satellite account.

The main economic metric of primary production groups
is the gross value added. This metric can be calculated from
data obtained by the Czech Statistical Office. The calculation
of gross value added for expressing the value of air transport
for the Czech Republic is possible by calculating the differ-
ence between the value of (c) total revenues, i.e., revenues
of products, services and goods, (d) production consumption,
i.e., material and energy consumption and the cost of services
and sold goods. Gross value added is possible to calculate for
most of the production groups defined by the Methodology.

The essential task for improving the achievability of the
gross value added metric is to publish a proposal for the struc-
ture of companies and other entities active in the aviation
sector within individual primary production groups. Aviation
companies and other entities must be appropriately integrated
within the CZ-NACE structure to allocate their production
results appropriately within the CZ-NACE structure. Fur-
thermore, it is necessary to raise awareness among aviation
companies and other entities so that, within the framework
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of statistical reporting, the responsible staff correctly assigns
individual parts of production results to individual groups of
CZ-NACE.

As for the secondary production group, which is repre-
sented in the Methodology by tourism, it is possible to cal-
culate the value of the expenses of tourists who arrived by
air based on the sum of passengers’ expenses from individ-
ual countries. These expenses are determined by the number
of passengers who entered the country by air, average daily
expenditure, and the average length of stay. The expenses of
tourists transported by air represent the production within the
tourism satellite account. Therefore, we can further monitor
the share of production created by tourists transported by air
on the total production of tourism.
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