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Abstract 

In addition to having to guarantee imperatives of safety, security, adaptability and modernization, air transport must now ensure 

environmental performance and a very important socio-economic role. The airport is in no way exempt from this rule as a direct 

interface of this mode of transport with society. It must thus deal with the priority issues of a population aspiring to sustainable 

and effective development on their quality of life. This necessarily imposes new constraints on airport managers in terms of 

mastering impacts, governance of airport activity as well as communication with local residents and the territorial communities 

of implantation. The consideration of social and environmental concerns, almost absent from the debates during the creation of 

the majority of airports, constitutes today a responsibility and a major challenge for airport managers. Societal issues thus 

contribute to a more global appreciation of airport performance and allow rethinking the place of the modern airport in the city. 

The theme: " Study of the development of Airports in 145 territories of the Republic of the Democratic Republic of the Congo: 

from Risk to Opportunity " consists of an analysis of the current management of the airports in 145 territories of the Democratic 

Republic of the Congo, their operation, and the states of airport infrastructures, in order to determine and implement a new 

management strategy focused on the development of airports by Provinces and Territories. The objective is to establish a 

contribution to the analysis and reflection on the development of airports in the Democratic Republic of the Congo by fostering 

a debate on the possibilities and solutions to be implemented to ensure the development and sustainability of airports locally 

within the framework of air transport. 
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1. Introduction 

The Democratic Republic of Congo, due to its vast territorial 

extent and the diversity of its 145 territories, relies heavily on air 

transport to ensure the mobility of people, goods, and essential 

services. In a context marked by the enclavement of many areas, 

the insufficiency of road and rail infrastructure, and the growing 

demands for security and performance, the territorial airports rep-

resent a major strategic lever for national development [1, 8, 18]. 

However, these infrastructures face multiple risks: highly central-

ized administrative management, lack of reliable data, obsoles-

cence of equipment, weak planning capacities, and lack of coor-

dination between provincial authorities and the central authority. 

Faced with these constraints, the decentralization of management 

through the creation of 26 Provincial Airports Authorities (RPA) 

taking into account geographical areas, as well as digital transfor-

mation, appears as a strategic opportunity. 

This work analyzes how the implementation of an in-

tegrated digital software, named GESAERO in each decen-

tralized Provincial Airports Authority, grouping within it the 

airports of the territories of its province, can transform the 

structural and operational risks of the airports of the 145 terri-

tories into opportunities for sustainable development, good 

governance, and economic performance. 

2. Mathematical Approach to 

Decentralization 

2.1. Fundamental Variables 

Let for each territory i, with i = 1, 2, …, 145: 

1) Aᵢ(t): Airport development level (composite score) at pe-

riod t; 

2) Rᵢ: Perceived risk level (e.g.: security, financial, environ-

mental); 

3) Oᵢ: Opportunity level (e.g.: economic flows, tourism, 

connectivity) 

4) Dᵢ: Effective decentralization index (0 to 1); 

5) Gᵢ: Local management performance (efficiency, speed, 

quality); 

6) Fᵢ: Funding allocated to the airport; 

7) Pᵢ: Population or service demand in territory i. 

2.2. Airport Development Model 

Airport development is a weighted combination of key fac-

tors: 

Aᵢ(t) = αDᵢ + βOᵢ − γRᵢ + δGᵢ + εFᵢ 

where: 

α, β, γ, δ, ε are weighting coefficients calibrated by statisti-

cal analysis. 

2.3. Dynamic Model (Evolution over Time) 

If we measure Aᵢ at several periods: 

Aᵢ (t + 1) = Aᵢ(t) (1 + λ (Dᵢ + θOᵢ − φRᵢ)) 

1) λ: potential growth rate; 

2) θ, φ: impact coefficients. 

2.4. Risks and Opportunities Index 

The overall Index is given by: 

Ii=Oi/Ri+1 

This index gives an idea of the opportunity/risk balance for 

each territory i. The higher Iᵢ is, the more net opportunities the 

territory has. 

2.5. Management Efficiency Function 

Often, local management performance is influenced by de-

centralization and funding: 

Gᵢ = k₁  · D i θ¹ + k₂  · log (Fᵢ + 1) 

k₁ , k₂ , θ: coefficients; 

log: allows modeling a diminishing returns effect of fund-

ing. 

2.6. Budgetary Constraints (Linear 

Programming) 

If Fi represents the funding allocated to airports and B the 

total budget: 

∑ 𝐹𝑖 ≤ 𝐵145
𝐼=1   

Possible objective: 

MaxFi∑ 𝐴𝑖(𝑇)145
𝑖=1   

Subject to: 

Fi ≥ 0 

Di ∈ [0, 1] 

Social or equity constraints 

2.7. Forecasting Models (Multiple 

Regression) and Sensitivity Analysis 

A regression equation to predict Ai: 

Ai = 𝛽₀ +  𝛽₁𝐷𝑖 +  𝛽₂𝑂𝑖 −  𝛽₃𝑅𝑖 +  𝛽₄𝑃𝑖 +  𝜖i 

𝜖i: random error 

𝛽: parameters to estimate 
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To study the sensitivity of (A) with respect to each variable: 

Ai/ Di=; 

Ai/Di=; 

Ai/Ri= ; 

allows measuring the marginal impact of each factor. 

2.8. Model for Transitioning from Risk to 

Opportunity 

Let us define an 'opportunization' function: 

Zi = max (0, Oi - Ri) 

Zi > 0: More net opportunities than risks 

Zi  0: Territory dominated by risks 

This model can be used to classify territories according to 

their transformation potential. 

2.9. Global Territorial Performance Index 

Si = wDDi + w OOi – wRR i + wGG i + wPP i 

With w k weights from multi-criteria analysis such as: the 

Analytic Hierarchy Process criteria 

(AHP) or even the Principal Component Analysis (PCA) 

criteria. 

These equations allow: 

1) To assess the impact of decentralization on development; 

2) To integrate risks and opportunities into a quantitative 

model; 

3) To forecast and optimize financing decisions; 

4) To rank territories according to their potential. 

2.10. Quantitative Model Applicable to the 145 

Territories 

The Figure below represents a quantitative model applica-

ble to the 145 territories with: 

1) Generation of variables (decentralization, opportunity, 

risk, financing); 

2) The calculation of management performance Gi; 

3) The calculation of the development score Ai; 

4) A visualization of the development distribution; 

5) A table of the first observations. 

 

Figure 1. Distribution of Airport Development (145 DRC Territories). 

Interpretation 
1) The distribution shows that some territories have a 

strong transformation potential (opportunity > risk); 

2) Negative or low scores indicate territories dominated by 

risk; 

3) The combined impact of Decentralization + Funding + 

Opportunity significantly improves development. 

This model enables: 

1) The ranking of the 145 territories; 

2) Budget prioritization; 

3) The identification of areas where decentralization is 

most effective. 

In the simulation, the formula used is: 

Ai = Di + Oi - Ri + Gi + Fi 

With: 

Gi = 0.6 Di + 0.4 ln (Fi + 1) 
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3. Digitization 

Digitization represents a true revolution in the way we pro-

cess and preserve information. This process, which consists of 

transforming analog data into digital format, has profoundly 

changed professional and personal practices. Today, digitiza-

tion is a strategic issue for companies [2-5], cultural institu-

tions, and public administrations public. It offers unprece-

dented opportunities in terms of accessibility, sharing, and 

preservation of knowledge. In this section, the objective will 

be to set up software for digital management of the various 

RPAs locally, as well as in their collaboration with each other, 

and between other national and international bodies. 

3.1. Choice and Description of the Development 

Platform 

For the implementation of the Software (application) that 

we will call GESAERO for the 145 Territories of the Demo-

cratic Republic of the Congo, we used [14]: 

a) VBA (Visual Basic for Applications); 

b) SQL (Structured Query Language) and; 

c) Database management system: Microsoft Access. 

1) Presentation of VBA (Visual Basic for Applications 

Visual Basic for Applications is an object-oriented pro-

gramming language developed by Microsoft, designed to eas-

ily and quickly create Windows applications, particularly 

thanks to its graphical interface. 

2) Presentation of SQL 

SQL (Structured Query Language) is the essential standard-

ized language for interacting with relational databases. It al-

lows creating data structures (tables) and manipulating this 

data via queries to select, insert, update, or delete them. SQL 

is essential for data management. 

3) Microsoft Access 

The Access software, published by the American company 

Microsoft, is a Database Management System (RDBMS). It 

allows creating, managing, and analyzing data via tables, que-

ries, forms, and reports. It integrates the Jet engine, VBA, and 

SQL for customizable applications customizable. 

3.2. Modeling 

The software modeling was carried out around the fol-

lowing three models [15]: 

a) The conceptual data model (MCD); 

b) The logical data model (MLD) and; 

c) The physical data model (MPD). 

1) Construction of the conceptual data model (MCD) 

The MCD is the first design step in MERISE, representing 

graphically and abstractly the data of a system (objects and 

relationships) without technical constraints. 

 
Figure 2. Conceptual data model. 
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2) Construction of the logical data model (LDM) 

In Merise, the LDM is the structuring step that translates the conceptual model of data (CDM) into a structure adapted to 

DBMS, generally relational (tables, primary keys and foreign keys). 

 
Figure 3. Logical data model. 

3) Construction of the physical data model (PDM) 

A physical data model is a step of defining data within the 

physical structure of the computer, that is, the result of the 

technical decision made based on objects and technical con-

straints. It is represented as follows [16]: 

T_AEROPORT: {#Matri_aero:varchar (10), 

Nom_aero:varchar (15), statut: varchar (15), #RPA:var-

char(15)} 

T_AGENT: {#Matri_ag:varchar (10), Nom_ag:varchar 

(15), Postnm_ag:varchar(15), Prenm_ag:varchar(15), 

Sexe_ag: varchar(1), Niveau_d’etude_ag;varchar(100), Do-

maine_ag:varchar(15), Statut_ag:varchar(10), Fonc-

tion_ag:varchar(10), #Matri_aero:varchar (10)} 

T_RPA: {#id_RPA:varchar (10), Nom_RPA:varchar (15)} 

T_FINANCE: {#id_finance:varchar(10), Nom_RPA:var-

char(15), Nom_aero:varchar (10), Subsidy:varchar (10), 

Tax:varchar(10), Fee:varchar(15), Expense amount:var-

char(10), Total_revenues:varchar(15), Total expenses:varchar 

(10),_Net profit:varchar(10), Date:varchar(15), 

#Matri_aero:varchar (10)} 
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T_LEAVE: {#id_leave:varchar(10), Nom_aero:var-

char(15), Fnd date:varchar (10), Date_fin:varchar (10), Leave 

reason: varchar(15), Statut: varchar(10), Matri_ag#:varchar 

(10) } 

T_USER: {#id_User: varchar (10), Nom_User: varchar(15), 

Login_user varchar(10), password_user: varchar (15) } 

4. Operation of the GESAERO Software 

The GESAERO software constitutes a central tool for the 

modernization and harmonization of airport management in 

the Democratic Republic of Congo [6, 7, 9]. Designed to sup-

port the administrative, technical and financial management 

of airports, it ensures integrated monitoring of operations, re-

sources and data within the 145 territories, grouped into 26 

provincial airport authorities, airports. Its operation is based 

on the centralization and digitization of information related to 

the operation of infrastructure, personnel management, 

maintenance, revenues and traffic statistics. In a decentraliza-

tion context, GESAERO facilitates coordination between pro-

vincial authorities and central administration, strengthens 

transparency, improves decision-making and contributes to 

more efficient, secure and performant management of the na-

tional airport network [10-13, 17]. Its operation is based on 

the different forms below: 

1) Authentication Form; 

2) Home Form; 

3) Main Menu Form; 

4) Airport Form; 

5) Agents Form; 

6) Leaves Form; 

7) Finances Form. 

4.1. Authentication Form 

At the start of the application, we have the authentica-

tion form which allows users to log in by entering the 

login (username) and password (personalized password). 

4.2. Assignment of Access Signatures 

The assignment of signatures is carried out according to the 

role of each manager based on their power, which is either: 

view or action. For example, the National Authority will have 

the signature that will allow it to have viewing rights on the 

status of airports, the qualifications and skills of agents in or-

der to make them into recommendations as needed; however, 

he will in no case have the right to modify any status or even 

have oversight of an RPA's finances. On the other hand, the 

General Director of an RPA will have the signature that will 

allow him to have oversight and action rights in the daily man-

agement of the company. 

The various airport commanders in the RPA airports will 

have assignments according to their local action powers (Fig-

ure 4). 

 

Figure 4. Authentication Form. 

4.3. Welcome Form 

The welcome form allows us to access the application's 

main menu in order to have access to the forms according to 

the assignments. By accessing this menu, each form to which 

we do not have rights will appear obsolete in the implemented 

software (Figure 5). 

 

Figure 5. Welcome Form. 

4.4. Main Menu Form 

After accessing via the main menu, we will see the interface 

of 4 main forms constituting the dashboard represented by 

four main buttons (Sections): airport button, agents button, 

leave button, and finances button (Figure 6). 

 
Figure 6. Main menu form. 

4.5. Airports Form 

Access to the "Airport form" via the "airports button" al-

lows us to perform actions on the two options: listing of air-

ports and registration (Figure 7). The "Listing of airports" op-

tion allows us to search for an airport by its RPA and to know 

its status in terms of availability and infrastructure condition. 
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The "registration" option allows registering a new airport or 

updating the status of existing airports according to each RPA 

by the authorized manager. 

 

Figure 7. Airports form. 

The listing of airports will be displayed according to its 

RPA and the status may be (Figure 8): 

1) In service; 

2) Out of service; 

3) Under rehabilitation; … 

This, after the Board of Directors in an RPA, the develop-

ment decisions for airports will be made locally in accordance 

with the revenues (Finance Form) in those airports while fol-

lowing the technical advice of the national authority and inter-

national organizations in the matter. 

 
Figure 8. Airport Listing. 

After registering a new airport or updating the status of an existing airport in an RPA (Figure 9); this new status will be 

available in the listing. 
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Figure 9. Airport Registration Form. 

4.6. Agents Form 

Access to the "Agents form" via the "Agents button" allows 

us to access the two options: Staff Information and Agent Reg-

istration (Figure 10). 

 
Figure 10. Agents Form. 

By performing the search on the "staff information button", 

we have the possibility to obtain the list of agents according 

to their airports and their RPA, allowing us to know the status, 

function, qualification, and competence of each agent for any 

use (Figure 11). 

 

 

Figure 11. Agents List Form. 

The "Agents Registration" button allows registering a new 

agent in the database or modifying the information concerning 

an agent by an authorized manager in an RPA (Figure 12). 

 
Figure 12. Agent Registration Form. 
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4.7. Leave Form 

Access to the "Leave Form" via the "Leave" button allows 

us to access the two options: the leave listing button and the 

leave registration button (Figure 13). 

 

Figure 13. Leave Form. 

The "leave listing" button takes us to the agent leave search 

form (Figure 14). This search is performed once the airport 

keyword is entered in the search bar. This will allow the au-

thorized instances in each RPA to know the truly active agents 

and take measures as needed. 

 
Figure 14. Agent Leave Search Form. 

The "leave recording button" takes us to the leave entry 

form (Figure 15), which allows the Human Resources Depart-

ment team to update the agents' availabilities according to 

their various circumstances. 

 
Figure 15. Leave Recording Form. 

4.8. Finance Form 

Access to the "Finance Form" via the "Finance" button al-

lows us to access the two options: the RPA finance button and 

the finance recording button (Figure 16). 

 
Figure 16. Finance Form. 

By accessing the RPA finance through managers who have 

assignments or authorizations according to their functions, we 

have the details of the financial statements for each airport in 

an RPA as well as the overall financial situation of the RPA, 

thus allowing investment decisions to be made locally (Fig-

ures 17 and 18). 

 

Figure 17. Financial Statements Form. 
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Figure 18. Detailed Financial Statements Form. 

The "enregistrement-finances" option allows updating rev-

enues, grants, and expenses in each airport of an RPA and cen-

tralizing net profits at the RPA level in general (Figure 19). 

 

Figure 19. Revenue and Expense Recording Form by Airport. 

5. Conclusion 

At the end of this presentation, it clearly appears that the 

strategic development of the airports of the 145 territories of 

the Democratic Republic of Congo constitutes a major issue 

of territorial planning, public governance, and socio-economic 

development. 

This research has demonstrated that territorial airports, long 

perceived as high-risk infrastructures with low profitability, 

can become true levers of territorial transformation, provided 

they are integrated into a coherent, territorialized, and sustain-

able strategic vision [19-27]. The shift from risk to oppor-

tunity therefore does not result from a simple infrastructural 

investment, but from a strategic process based on planning, 

governance, and economic integration. The results have high-

lighted the main vulnerability factors of territorial airports — 

financial, institutional, security, and environmental — while 

emphasizing the conditions necessary for their transformation 

into development opportunities, particularly through manage-

ment decentralization, functional specialization, and strength-

ening of multilevel governance multilevel. On the scientific 

level, this research makes an original contribution to the liter-

ature on territorial development through transport infrastruc-

tures, by highlighting the specific role of territorial airports in 

an African context marked by enclavement and spatial frag-

mentation spatial. On the operational level, it proposes deci-

sion-making tools capable of guiding public policies and in-

vestment strategies in the DRC. 

In conclusion, this thesis argues that the strategic develop-

ment of territorial airports can constitute a structuring vector 

for territorial cohesion, decongestation, and inclusive growth, 

provided it fits into a long-term vision, supported by a strong 

political will and effective governance. This conclusion thus 

opens the way to new reflections and actions, inviting deci-

sion-makers, researchers, and territorial actors to rethink the 

airport not as a burden, but as a strategic opportunity for the 

sustainable development of the territories of the Democratic 

Republic of Congo. 
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