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Abstract

The civil aviation sector is a pillar of economic growth strategy due to its effective role
in facilitating commercial operations and expanding tourism services, in addition to
providing job opportunities. In rentier economies such as lIraq, where oil is the main
source of income, it is important to stimulate non-oil sectors, particularly aviation
services, in order to strengthen the balance of payments' capacity to achieve
comprehensive economic diversification. The objective of this study is to analyse the
structural and financial framework of the civil aviation sector in Iraq during the period
(2015-2024) and assess its ability to sustainably support the balance of payments.

This study uses a mixed analytical framework combining the SWOT and TOPSIS
methods, in addition to multi-criteria decision-making tools based on the Python language
(PY Decision). Quantitative indicators based on passenger traffic, air cargo volume and
aviation revenues were extracted using official data from the Central Bank of Irag, the
Ministry of Transport and international aviation organisations ,The research findings
regarding the balance of payments are as follows:

The research findings show that the aviation sector is strategically important as a catalyst
for improving Irag's external balance, particularly the services account in the balance of
payments. Unlike rentier exports, aviation services—such as passenger transport, cargo
logistics, and flight operations—generate foreign cash flows that are less dependent on
commodity price cycles and more resilient to global demand fluctuations.

Simulation analysis shows that digital transformation (alternative B) emerges as the most
effective measure, capable of increasing aviation revenues by 25% and reducing the
services account deficit by up to 40% by 2030.

These gains can be achieved by improving transaction transparency, enhancing ticketing
and shipping processes, and reducing foreign currency leakage through domestic services.
In addition, regulatory reforms (Alternative D) complement this scenario by addressing
structural deficiencies and improving regulatory responsiveness.

Keywords :Aviation economy, balance of payments, SWOT analysis, TOPSIS, digital
transformation.
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1. Introduction
The aviation sector plays an important role in modern economies by
conducting (trade, tourism, communications, knowledge flows). In many
countries, no improvements in the flight service
Transport infrastructure and services stimulate regional development,
enhancing market access and promoting economic growth (Vitek et al., "Air
transport, And their social and economic effects"). Several studies highlight
that aviation
Directly contribute to GDP through airline operations and airport activities,
indirectly in the induced links with the supplier industries (ICAO / CGE).
The aviation sector has untapped potential to diversify non-oil revenue
sources, in the context of developing and resource-rich economies, such as
Iraq, it can reduce exposure to external shocks and strengthen the balance of
payments. Balance of Payments represent the country's record of all
economic transactions with the rest of the world. A sustainable external
situation requires that the current account (including exports and imports of
services) and the Capital/Financial Account remain relatively Balance. The
aviation sector, especially by air freight and air passenger services, It can
contribute positively to the service exports side of the equation.
However, despite this theoretical potential, the Iragi aviation sector faces
many structural, organizational and operational constraints that limit its
external contribution. In Especially, (limited charging capacity,regulatory
bottlenecks, insufficient digital Underdeveloped infrastructure and quality of
Service prevented aviation from playing a key role Balancing dependence

on oil). Moreover, the (low diversification of service exports. In Iraqg, this
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means that any improvement in aviation performance can have a significant
impact on the external sector.
The contributions of this paper are threefold:
1. It offers a combined SWOT-TOPSIS framework specifically tailored to a
rentier economy’s aviation-balance nexus.
2. It quantifies alternative development paths (e.g. digital transformation,
cargo expansion) and estimates their incremental effect on aviation revenues
and service-account deficits.
3. It proposes policy recommendations grounded in data-driven ranking,
focusing on how to unlock aviation’s external leverage in a challenging
institutional environment.
The remainder of the paper is structured as follows: Section 2 reviews related
literature on aviation’s economic impacts and balance of payments linkages;
Section 3 describes the methodology, data sources, and scenario setup;
Section 4 presents the results, combining SWOT output and TOPSIS
rankings and simulation results; Section 5 concludes with policy
implications and recommendations.
2. Methods
2.1. Research Design and Analytical Framework

This study presented a dual analytical framework that integrates qualitative
strategy (assessment through the strengths, weaknesses, opportunities, and
threats model) with multi-criteria decision-making (MCDM) using the topsis
method (technique for ordering preferences by measuring against an ideal

solution).
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This design allows qualitative insights to be translated into measurable and
comparable criteria that provide decision-makers with evidence-based
results in the aviation sector.

The analytical process is divided into four main stages:

e Diagnostic Assessment: A comprehensive evaluation of Iraq’s civil
aviation sector’s structure, performance, and institutional environment.

e SWOT Analysis: Identification of the sector’s internal strengths and
weaknesses and its external opportunities and threats.

e Quantitative Evaluation with TOPSIS: Transformation of qualitative
SWOT elements into measurable criteria and ranking of strategic
development alternatives.

e Scenario Simulation: Estimation of the sector’s potential contribution to
the service component of the balance of payments through a Monte Carlo
simulation model using Python.

This integrated approach provides systematic accuracy by combining
firstly (structured judgment of experts with experimental data), and secondly
(aligning strategic vision with quantifiable outcomes).

2.2. Data Sources

The study uses data sources (primary and secondary). Secondary data were

obtained from official and international reports , including:

Central Bank of Iraq (2015-2024): Balance of payments data, service-

account structure, and foreign currency flows.

e lIraqi Civil Aviation Authority & Ministry of Transport: Passenger and
cargo volumes, revenue indicators, and regulatory reports.

e |ATA (2023) and ICAO (2022-2023): International aviation benchmarks

and compliance audits.
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The initial data was obtained through (structured interviews with 12 experts
from Irag, The civil aviation sector), as well as (policy makers and managers
of airlines and airport operations Aviation specialists and economists). These
interviews led to the identification of SWOT factors and the weighting of
topsis criteria.

2.3. Expert Panel Characteristics

The structured interviews were also conducted between March and May
2024. The experts were selected based on their professional importance,
experience and institutional role. Table number (1) displays the main
characteristics of the panel.

Table 1. Characteristics of the Expert Panel

Expert Group Number Specialization Years of Experience
Civil Aviation 4 Air transport policy and 1220
Authority officials regulation
Airline managers (Iraqi 3 Airline operations and 10-18
Airways,Kurdistan Air) commercial strategy
. : Airport planning,
Airport |m_‘ra_structure 3 Iogistici, anF()j navig%tion 8-15
specialists
systems
Academic researchers 5 Economic modeling and 714
in aviation economics trade analysis

Source: Authors’ structured interviews, 2024.

2.4. SWOT Analysis and Conversion to Quantitative Criteria

The framework has been activated to identify the strategic factors that
advance Iraq the aviation sector. By validating these factors by a team of
experts and a triangle with Official reports. Table No. 2 shows the matrix of

unified strengths, weaknesses, opportunities and risks.
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Table 2. SWOT Matrix for Iraq’s Civil Aviation Sector (2015-2024)

Strengths Weaknesses Opportunities Threats

Strategic location Outdated Digitalization High insurance costs
connecting three airport initiatives(ASYCUDA | due to security risk
continents(IATA,2022) | infrastructure | Air,2023) Lloyd’s Aviation,2023
Skilled technical Fragmented Regional open-sky Strong regional
personnel in Iraqi regulatory agreements competition (Amman,
Airways framework Doha, Dubai).

Rising domestic
demand due to
improved security

Limited cargo
capacity and
outdated
systems

Expansion of
religious and medical
travel

Volatile fuel prices
and geopolitical
instability

Source: Compiled by authors based on IATA (2022), ICAQO (2022), Ministry
of Transport (2023), COSIT (2020-2023), Lloyd’s Aviation (2023).

To make these qualitative factors in the topsis model effective, each of them

was assigned a quantitative criterion based on its measurable effect:

e Revenue impact (M1): depends on strengths (for example, demand

growth) and opportunities (For example, the expansion of goods).

e Implementation cost (M2): depends on weaknesses (e.g. infrastructure

deficit) and Threats (for example, expenses related to security).

e Implementation time (M3): it is influenced by the organizational

complexity and scope of the project.

e Feasibility (M4): depends on

environment.

institutional

readiness and policy

The correctness of the mapping process was verified by expert consensus

(Cronbach’s Alpha = 0.89), Ensuring internal consistency in the transition

from qualitative to quantitative Input.

2.5. Topsis methodology and mathematical formulation

2.5.1. Criteria Weights

The relative weights of the four criteria(M1-M4) were determined based on

the expert panel's assessment, as shown in the following table:

https://doi.org/10.36325/ghjec.v22i2.22183

603 )


https://doi.org/10.36325/ghjec.v22i2.22183.
https://doi.org/10.36325/ghjec.v22i2.22183.

DOI:

Al-Ghary Journal of Economic and Administrative Sciences Vol. 22 (No.2) 2026 PP. 604- 616

)1y dualuakil] pdadl g i) e
2026 (2) aa (22) adant

Table 3. TOPSIS Criteria Weights as Determined by the Expert Panel

Criterion Symbol | Weight(wj) | Type

Revenue Impact M1 0.35 Benefit Criterion (to maximize)
Implementation Cost M2 0.25 Cost Criterion (to minimize)
Implementation Time | M3 0.20 Cost Criterion (to minimize)
Feasibility M4 0.20 Benefit Criterion (to maximize)

Source: Authors' construction based on expert panel assessment results,
2024,

The model estimates the aviation sector’s net contribution to the services
account(B_aviation) using the following functional form:

the ranking of strategic alternatives by their proximity to the ideal, The
solution was using the topsis method, the four criteria defined above (M1-
M4) and the four public policy alternatives are Analysis

A: Airport infrastructure modernization

B: Digital transformation and smart aviation management

C: Regional partnerships and route expansion

D: Organizational reform and capacity building

Step 1: Constructing and Normalizing the Decision Matrix

The decision matrix D = [xij] represents the performance score of
alternative Ai under criterion :

x11 x12 xnl
D=x21 x22 «x2n
xml xm2 xmm

Normalization removes unit inconsistencies:

Tij

d /Z?;lxzij

Step 2: Weighted Normalized Matrix

rij =

Each normalized value is multiplied by its criterion weight y;:

Vij =wj X rij

https://doi.org/10.36325/ghjec.v22i2.22183
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where Z};l wj=1

Step 3: Positive and Negative Ideal Solutions
For benefit criteria:

At ={vf vl ... v}, v = max(vij)
For cost criteria (reverse direction):

¥ =

= min(vij), v; = max(vij)

Step 4: Distance from Ideal Solutions

n
D} = Z(vij— v)2
i=1

Step 5: Relative Closeness Coefficient and Ranking

D~
A higher (C;) indicates greater closeness to the ideal solution and a higher
ranking.
2.6. Monte Carlo Simulation of the Sector's Contribution to the Services
Account
To assess whether improvements in the aviation sector can affect Irag's
balance of payments, a Monte Carlo simulation was conducted for the period
2025-2030 under two scenarios: (Baseline) and (Policy Intervention). The
simulation relied on historical data for variables such as revenue volatility,
travel demand elasticity, and sensitivity to fuel prices. 1000 iterations of the
simulation were run to estimate the cumulative impact of policies under
conditions of uncertainty.
By checking the internal consistency of expert-derived weights using

kronbach Alpha = 0.89, the model indicates a strong reliability. (Sensitivity

https://doi.org/10.36325/ghjec.v22i2.22183
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analysis with a weight of 10%) (weight ) The contrast showed stable
assessments in more than 85% of cases). All calculations have been made
Using Python 3.11, using the NumPy, PY Decision, and skate learning
libraries.

3. Results

Arranging strategic alternatives using topsis by constructing a weighted
decision matrix and applying (topsis algorithm) as follows Detailed in
Section 3, we evaluated four strategic alternatives alternatives based on its
relative Proximity to the ideal solution. The assessment included four main
criteria (Revenue impact, implementation cost, implementation time,
feasibility-that.

Table 3 shows the results of the final ranking along with The Associated
impact on the service Calculation of the balance of payments in IraqTable 3
presents the final ranking results along with the associated impact on the
service account of Iraq’s balance of payments.

Table 4. TOPSIS Results with Key Criteria and Implications for the

Balance of Payments

Alternative Closeness | Ran | Main criteria | Expecte | Impact Interpretatio
Coefficie | k Driving the|d on BoP |n

nt (Ci) ranking Annual | Service
Revenu | Account
e

Growth
(%)
B - Digital | 0.85 1 High revenue | +25 % Deficit Highest
transformatio impact, low reductio | efficiency
n and smart cost, rapid n~=40 % | gains due to
aviation implementatio by 2030 | low cost and
n quick
scalability;
improves
ticketing,
cargo
management
, and digital
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inflows.
D -1 0.74 High +18 % Moderat | Enhances
Organization feasibility, e deficit | operational
al reform & medium cost, reductio | governance
capacity moderate n=25% | and reduces
building revenue administrati
impact ve leakages.
A — Airport | 0.60 Long +12 % Minor Capital-
infrastructur implementatio deficit intensive;
e n time, high reductio | long-term
modernizatio cost, moderate n =10 % | benefits but
n revenue delayed
impact returns.
C - Regional | 0.55 Medium +8 % Limited | Relies on
partnerships feasibility, low impact = | external
& route revenue 5% partners;
expansion impact, constrained
competitive by
constraints. competition
from
regional
hubs.

Source: Authors’ calculations based on Central Bank of Iraq (2015-2024), Iraqi
Civil Aviation Authority (2023), ICAO (2023), and IATA (2024).

3.1. Simulation of the aviation contribution to the calculation of the

service

Determines whether improvements in the aviation sector can affect Irag's

balance

Of the payments, the Monte Carlo simulation for the period 2025-2030 was

conducted under Scenarios (baseline) and (political intervention). Built-in

historical simulation (Revenue volatility), (elasticity of passenger demand),

(sensitivity to fuel prices).

The model arrived at the net contribution of the aviation sector to the

calculation of the service (B)) using the following functional form:

https://doi.org/10.36325/ghjec.v22i2.22183
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The model estimates the aviation sector’s net contribution to the service

account (Baviation) using the following functional form:

Baviation = ( Rinvouna + Rereight + Roverfiight) — (Eoutbouna + Eieasing
+ Einsurance)

Where:

Rinbouna: INbound passenger and ticketing revenue

Rfreigne - @ir cargo revenue
Roverfiigne- Overflight fees and service charges

Eutbouna - OUtbound payments for foreign carriers
Eleasing - aircraft leasing costs

Einsurance: Insurance and security-related payments

Simulations (1000 repetitions) show that:

Depending on the baseline scenario, flows (services related to aviation)
range from 165 to 225 US dollars, Million per year with an average of 193
million US dollars.

Under the digital transformation scenario (alternative B), the top can rise to
260 million USD, which represents the emergence of an improvement of
about 75 million USD per. And reduce (the deficit in the account of aviation
services) by up to 40% by 2030.

3.2. Channels of Impact on the Balance of Payments

The results (simulation and ranking) reached three main transmission
channels through What reforms in aviation services strengthen Irag's balance
of payments:

1. Revenue expansion channel: can be achieved by (improving freight
operations), (increasing passenger load Factors), and (higher ticket revenues

directly increase service exports).

https://doi.org/10.36325/ghjec.v22i2.22183
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2. Cost reduction channel: through (localization of maintenance, ground
handling and booking Systems reduces foreign currency flows).
3. Data governance channel: digitization improves reporting and accounting
(Flows of aviation services), (reduction of unrecorded leaks in the balance
of payments)
3.3. Key Findings
e Digital transformation (Alternative B) is the most effective and rapid
pathway to enhance aviation’s contribution to the service account,
with significant revenue gains and reduced outflows.
e Organizational reform (Alternative D) complements digitalization by
improving institutional capacity and operational efficiency.
e Infrastructure modernization (Alternative A), while necessary in the
long term, delivers slower returns due to its capital intensity.
e Regional partnerships (Alternative C) face structural limitations due
to regional competition and capacity constraints.
4. Discussion
4.1. Interpretation of Findings in the Context of the Balance of Payments
The results of this study highlight the strategic importance of the aviation
sector as a catalyst for improving Irag's external balance, especially within
the service account of the balance of payments. Unlike traditional
commodity exports, aviation services - such as passenger transportation,
cargo logistics, overflight operations — generate foreign exchange flows
that are less dependent on commodity price cycles and more resilient to
fluctuations in global demand.
The simulation analysis shows that digital transformation (alternative B)

stands out as the most effective path, capable of increasing aviation revenue

https://doi.org/10.36325/ghjec.v22i2.22183
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by 25% and reducing the service account deficit by up to 40% by 2030. These
gains are primarily achieved by improving the transparency of transactions,
enhancing ticketing and shipping processes, and reducing the leakage of
foreign currency through domestic services. Moreover, regulatory reforms
(alternative d) complement this scenario by addressing structural
deficiencies through improved regulatory response.

The evidence also suggests that while infrastructure modernization is the first
alternative (alternative A) and regional partnerships are the second
alternative (alternative C) have advantages, their short-term impact is limited
due to high capital requirements, and (long implementation timelines). And
(regional competitive pressures). However, its effects in the medium and
long term) could be significant if integrated into a broader aviation
development strategy based on the gains achieved through digitization.

4.2. Comparative Perspective: Insights from Other Economies

These results are consistent with international experiences in the field of
aviation sector reform, which leads to improved service account
performance. For example, in Kazakhstan ( a digital platform for aviation
was implemented in 2018, which led to a decrease in foreign payments,
mainly in foreign currency for tickets and maintenance by more than 30% as
well as a recorded increase in service flows by about 20% in three years
(altanbek et al. 2021) South Africa's aviation modernization program has
also improved cargo efficiency and diversified service exports, contributing
to a 25% improvement in its service balance.

In 2017 and 2022 (ndelila and Moyo, 2023) and these experiences provided

a valuable comparative background to the state of the aviation sector in Irag.
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The aviation sector in lIrag has untapped potential due to regulatory
fragmentation, outdated regulations and inadequate digital infrastructure.
The results across these cases suggest that strategic sequencing (digital
transformation) coupled with investment in physical infrastructure is a
powerful model for improving the external balance driven by air travel.
Moreover, studies using hybrid methodologies in the field of aviation-SOT
topsis (2019) and Karak et al. (2020) - concluded that prioritization
Low-cost, high-feasibility alternatives bring stronger short-term gains than
intensive infrastructure projects. The current study is based on this literature
by

Placing the approach within the framework of the rentier economy and
explicitly clarifying it.

4.3. Theoretical and Policy Implications

The results have numerous implications for both theory and policy:

1. Theoretical contribution:

This study implemented the application of SOT topsis hybrid methodologies
by linking them directly to the macroeconomic framework (balance of
payments).

2. The importance of politics:

Prioritizing digital transformation is not only an effective approach in terms
of cost control but an almost rapid mechanism for increasing service account
flows and reducing deficits. By (integrating aviation reforms into Irag's
broader external balance strategy), policy makers ' revenue sources can be
diversified beyond hydrocarbons and (strengthening the country's resources)
(withstanding external shocks).

3. Strategic sequence:

https://doi.org/10.36325/ghjec.v22i2.22183
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The evidence supports a two-stage reform strategy: (a) rapid digital
transformation and institutional reform for short-term gains, followed by (B)
targeted infrastructure Investment and international partnerships to maintain
long-term competition.

4.4. Limitations and Future Research

Like any empirical study, this research is subject to certain limitations that
should be acknowledged:

Data availability: Some official data - especially for cargo revenues and
overflight charges - were incomplete or aggregated, necessitating the use of
interpolation methods and estimates based on secondary reports.

Expert judgment bias: Although the structured interviews provided valuable
qualitative insights, expert opinions may contain inherent biases that could
influence the weighting of criteria.

Static weighting scheme: The AHP-Entropy weights used in the TOPSIS
model are assumed to be stable over time. In reality, these weights might
evolve as the policy environment and external conditions change.

Future research could address these limitations by incorporating dynamic
weighting techniques, expanding the dataset as new information becomes
available, and exploring aviation’s interaction with other service sub-sectors
(e.g., tourism, logistics) to construct a more integrated model of the service
economy’s role in external balance.

5. Conclusions and Policy Recommendations

5.1. Main Conclusions

The main conclusions are as follows:

https://doi.org/10.36325/ghjec.v22i2.22183

)
[ 612 }


https://doi.org/10.36325/ghjec.v22i2.22183.
https://doi.org/10.36325/ghjec.v22i2.22183.

DOI:

Al-Ghary Journal of Economic and Administrative Sciences Vol. 22 (No.2) 2026 PP. 613- 616

)1y dualuakil] pdadl g i) e
2026 (2) aa (22) adant

1. The Iraqgi aviation sector possesses significant untapped potential to serve
as a strategic channel for service exports and to improve the balance of
payments position.

2. Digital transformation ranks first among the alternatives in terms of
effectiveness, with the capacity to increase sector revenues by 25% and
reduce the services account deficit by approximately 40% by 2030.

3. Structural and regulatory constraints (such as legislative fragmentation
and lack of digital infrastructure) continue to hinder the realization of this
potential.

4. The Monte Carlo simulation confirms a strong quantitative link, showing
that targeted reforms can add between $75 to $100 million annually to
inbound flows by 2030.

4.2. Policy Recommendations

Based on the empirical findings, the following policy recommendations are
proposed:

1. Integrate aviation policy with external balance objectives: Aviation
development goals should be explicitly embedded within Iraqg's balance of
payments and economic diversification strategies.

2. Accelerate digital transformation: Establish an "Aviation Digital
Transformation Unit" to oversee the digitization of all processes (ticketing,
cargo, customs, payments).

3. Activate public-private partnerships: Open areas such as ground

handling and maintenance to private sector participation to improve

efficiency and attract investment.
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4. Strengthen institutional capacities: Streamline regulatory procedures and

align standards with the International Civil Aviation Organization (ICAO)
to enhance attractiveness and competitiveness.

5. Improve data governance and reporting: Develop an integrated national
system to track financial flows related to aviation to ensure their full
recording in the balance of payments.

6. Adopt a phased reform approach: Focus on low-cost, quick-win initiatives
(digitalization, regulatory reform) in the short term, followed by major
infrastructure investments to ensure long-term competitiveness.

4.3. Future research directions

Future research could explore the interaction between aviation and other
services Sectors, such as tourism and logistics, are studying how to combine
the service sector Reforms affect the external sustainability and
comprehensiveness of the model. Expansion to dynamic Weighting and
econometric Group data would further enrich the understanding of
Macroeconomic impact of aviation

4.4, Future Research Directions

Future research could explore the interaction between aviation and other
service sectors, such as tourism and logistics, and examine how combined
service-sector reforms influence external sustainability. Expanding the
model to include dynamic weighting and panel data econometrics would

further enrich the understanding of aviation’s macroeconomic impact.
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