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ABSTRACT 

In recent year the nature of airports has changed vastly. Aviation problem is a chain and some time it 
trends is complex.  It is a sector that changes with time and shared various challenges. Corruption is now 
the centre of gravity in most nations and it sucks every value, every moral and every drop of human 
compassion into its vortex. Fraud (be it procurement or maintenance frauds)in the aviation ministry in 
any country can only continue to make the aviation sector unsafe and thus exacerbate the increasing level 
of violation of the citizens’ human right to life and to security and dignity of the person. Consequently, 
the immediate future for airlines will be shaped by how well they cope with the current economic crisis. 
Imagine the following information scenario: the aviation industry is generating a lot of money in many 
countries of the world but what if the reverse is true in some countries. This will definitely cause such 
aviation industry to be weak and stagnant. In this paper, we look at the causes and then design a system 
for detecting and controlling the causes of these abnormalities. This becomes especially important since 
airports are unique in nature and what works at one may not be successful at another as the operating 
environment may not be comparable. Non-aviation revenue will be looked at as a key factor in generating 
revenue for this all important sector. In our research, we aim at checkmating and eliminating criminal 
activity against the aviation industry, people, customers, suppliers or other stakeholders (with a ‘zero 
tolerance’ strategy in relation to crime and corruption) as well as revenue generation. This system, if 
implemented will be able to manage and control crime, corruption, fraud as well as generate fund for the 
industry. 

Key Words: non-aeronautical revenue, airports, fraud, control system,  

1 Introduction 
Aeronautics is the science or art involved with the study, design, and manufacturing of air flight capable 
machines, and the techniques of operating aircraft and rockets within the atmosphere [4]. Ghana is 
approximately one-sixth the population size of Nigeria, however, a visit to the Kotoka International 
Airport, Accra, Ghana will surprise any Nigerian, as he will notice to his shock that the airport is a frail 
facility which is smaller than the Murtala Muhammed International Airport in Lagos [2], nevertheless, it is 
busiest airport in Ghana. In it, the immigration officers, aviation security and others efficiently carry out 
their duties resulting in a touch of patriotism wafting from those airport personnel. That is what is 
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conspicuously lacking in Nigeria’s airport. Consequently, it is not surprisingly that all the airlines that 
operate in Nigeria equally operate into the airport; these include British Airways, Lufthansa, KLM, Air 
France and others. There are also many other international carriers that also operate from the same 
airport, which do not operate from any airport in Nigeria.  

Some Nigerian airport officials are self-centered not minding the effect of their decision on the entire 
nation or the sector.  For this reason, it is difficult for the Nigeria economy to grow, more especially, such 
attitude is affecting the airport economic performance and with this attitude nobody will be willing to do 
business with Nigeria and this will affect job creation which can benefit even the families of this airport 
officials. A travel expert said in [2] that it is basically easier to travel through Accra airport than to travel 
through Lagos. Reasons given includes that Lagos airport is stressful; check in and transfer in Accra is easy; 
the town is also less stressful; fares for first class and business class cabins are lower. As a result a 
passenger flies to London from Accra at a cheaper fare. 

Since 1999, President Obasanjo [3] stopped politicians from abusing the aviation industry but the other 
abuses have not stopped. Many see the aviation industry in the corruption continuum. Corruption in the 
aviation ministry in any country can only continue to make the aviation sector unsafe and thus exacerbate 
the increasing level of violation of the citizens’ human right to life and to security and dignity of the person. 
They only cry when their corrupt practices result in death of loved ones but after few crocodile tears, 
these people settle down to life as usual, taking bribes in order to allow cutting corners in maintenance 
of private air fleets or turning deaf ears to airline operators buying condemned unmaintained aircrafts 
from foreign lands.  

Another issue is that of security. Lasting development cannot be realized without sustainable security. 
The Levels of safety and security in civil aviation of a nation are determinant factors of economic growth 
and indices for investment prospects [14]. It is very important therefore for managers and operators in 
civil aviation to acquaint themselves with what safety and security are about because they form the 
bedrock for operational growth and continuity in any developed or developing country. Safety and 
security issues as well as plan to audit the airlines have become critical to the health of the industry and 
the nation. The plan to audit the airlines will be one in a series of airlines' audit which had trailed the 
aviation industry since aircraft started falling off the skies since 2005. After the crash of Bellview Airlines 
in October 2005; Sosoliso in December 2005 and ADC in October 2008, each accident had come with 
safety audit of airlines, yet planes keep dropping off the skies.  

Corruption has eaten deep in our society that human compassion in areas such as aviation industry that 
is supposed to be corruption free is not spared [3]. Corruption in aviation industry is also affecting many 
different countries. For instance, in China, the southern regional director of the Civil Aviation 
Administration of China (CAAC), Liu Yajun, was struck and killed by a train. CAAC authorities responded to 
public concerns by posting statements in an official newspaper. They said "chose to commit suicide 
because of depression," and thus denied any connection between his death and possible misconducts [5]. 
A corrupt aviation ministry will clearly lack the moral authority to effectively carry out important oversight 
functions or to ensure due diligence regarding the registration and operation of aircraft with safety 
concerns. The international community has finally appreciated and come to terms with the reality of the 
“cancer of corruption” and its ubiquitous nature [10]; hence, we are all in agreement that being a 
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persistent feature of human existence worldwide, its solution lies in the collective action of key global 
institutions with organized international joint efforts against corruption. These efforts have produced a 
lot of anti-corruption measures including bi-lateral and multilateral agreements, enactment of national 
anti-corruption laws such as the Nigeria’s Economic and Financial Crimes Commission Act, 2004, the 
designing of international framework and strategies for the prevention of corruption and the making of 
an all important United Nations Convention Against Corruption (UNCAC) which has now become the 
reference point for anti-corruption fight all over the world is very essential in this struggle.   

The causes of corruption are multiple and have been discussed by scholars under numerous headings but 
we will briefly list some of the major causes of corruption in a political economy that we have identified 
as investigators [10, 12, 19]. They include: weak institutions, poverty, poor remuneration, poor incentive 
system etc.  Without addressing corruption in the aviation industry the country will continue to struggle 
to meet global standards in this sector rather than operate maximally and profitably to the growth of the 
economic. The former Military Head of State, Gen. Buhari, noted that “two former Ministers of Aviation 
are undergoing prosecution for corruption [1]. Thus, corruptions have ruined this important sector of the 
nation that industry’s best practices are often circumvented at will by the airline perpetrators. The result 
of these infractions is what was witness with Air disasters such as the ill-fated Dana airliner which crashed 
in June killing 153 people onboard, the committee setup to investigate the crash said it was an old plane 
that was banned from use in the United States before it was brought into Nigeria in 2009 [2] as well as 
the most recent crash of Associated Airlines' plane in Lagos which claimed the lives of at least 15 people 
[11]. 

The activities of the aviation sector include:  the Nigeria Civil Aviation Authority (NCAA); Nigerian Airspace 
Management Agency (NAMA); Federal Airports Authority of Nigeria (FAAN) and other key agencies under 
the aviation sector. The ministry of aviation is becoming bigger in the scheme of things and this must be 
redressed. In most countries the regulatory body runs the industry [17] – Federal Aviation Administration 
(FAA) in USA, Civil Aviation Authority (CAA) in the UK, Ghana Civil Aviation Authority in Ghana, etc. 
unfortunately the ministry appears to be taking over the powers of the NCAA in Nigeria. This must be 
discontinued otherwise the industry will revert to the old era of constant incidence. Policy makers must 
be separated from the regulators. 

Another important issue that needs mentioning is the issue of lack of any fundamental strategy to develop 
a revenue generation plan for the non-aviation sector, that is, non-aviation revenue. Zenglein and Müller 
define non-aviation revenue as [20]: Any revenue which is not directly or indirectly associated with the 
handling of aircraft as well as getting anything (passengers, fuel, cargo) to and from the aircraft including 
any indirectly received revenue originating from providing necessary infrastructure and services for any 
kind of flight operation. Most notably all commercial activity within the perimeters of the airport as well 
as services to other external companies, as long as they are not part of the operational activity at the 
relevant airport are to be considered as non-aviation. 

2 SWOT Analysis 
One of the simplest tools for mapping the signals relevant to change in an agency or industry is the SWOT 
analysis [18]. SWOT stands for Strengths, Weaknesses, Threats and Opportunities. It is a simple, structured 
way of exploring the key challenges facing an agency. The SWOT analysis in Table 1 reveals several 
opportunities but limited strengths. It is essential for nations in Africa and Nigeria in particular to make 
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the most of the strengths and opportunities when directing efforts and crafting policies with regards to 
the aviation sector. A number of the identified threats can be limited through appropriate legislation. 

Table 1: SWOT Analysis for Aeronautics Agency in Nigeria 

 
[ 

3 Design and Methodology 
The fact that huge sum of money was invested in the aviation industry in Nigeria but only debt was 
incurred, demonstrated the fact that there appears to be a fundamental problem in the system that has 
not been addressed and that has to do with policies enunciated for the industry by government or any 
other factor.  Nigerians need to develop a new strategy and let a system function to the benefit of all in 
the aviation industry. The aviation sector needs to look again at the following: aircraft operation, take off 
and landing and maintenance schedule of the engines which are measured in operation hours. The areas 
of expenditures include but not limited to the following key air carrier operation processes: 

a) Operational management 
b) Air transportation 
c) Aircraft maintenance 
d) Personnel training 
e) Operational resources provision 

 
Figure 1: System Design Approach 
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Design is the structured creation of artifacts. The system design approach use here is called model-driven 
design. It specifies how a system does what it does. A system generally consists of input, process and 
output which can be represented by the acronym ICOM which stands for Input, Control, Output, and 
Mechanism (see Figure 1). The control and mechanism represent (the process) box from different sides 
of the box: controls connect at the top, inputs connect at the left, outputs connect at the right, and 
mechanisms connect at the bottom as shown in figure 1. 

The diagram in Figure 2, shows our proposed control system for checkmating an aeronautics agency 
riddled with fraud. We also discussed ways for realizing revenue in the aviation industry which have not 
been exploited fully by the sector in section IV. 

 

Figure 2: Control System in Aeronautics Agency 

The aviation agency should carefully consider whether their existing anti-bribery compliance programs 
and controls adequately address the risks of doing business, particularly with previously untested third 
parties, in countries perceived to be at higher risk for corruption. The issue of corruption in the public 
service especially government functionaries who act with impunity in the spending of public funds, 
without attending to the reasons for which they were employed or appointed as a result of no control and 
feedback measures from an independent anti-graft agency will be brought to minimum by the new system 
(see Figure 2).  

Maintenance Section: There are numerous tasks waiting to be pushed such as sufficient oversight of 
regulatory authority, a more transparent operating mechanism, the purchase of new parts to replace 
worn-out once, etc. In all this areas, there is need for transparency and an effective checks and balances 
as well as official accountability especially in the maintenance sector of the industry. Any reasonable 
designer of machines especially airplanes knows that the use of such machines airplanes involve risks 
which must be minimized through active maintenance culture and human factor considerations. 
Therefore, there is need for requisite engineers to do independent aircraft maintenance checks on the 
planes. In addition, the aerospace agency has to become a member of an International Contract 
Corruption Task Force (ICCTK), to help identify potential violations of the law with particular focus on 
contract corruption, procurement fraud as well as maintenance fraud. 
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In addition to fines, penalties and prison sentences, companies and individuals may be barred from doing 
business with the Federal government if found to have violated the law in the sector as compliance with 
the law means observing the letter and spirit of the law. Company executives face the daunting challenge 
of continually reassessing compliance risk with the law, monitoring the adequacy of compliance programs, 
and taking proactive measures where necessary to establish or augment processes in order to further 
mitigate the risks of noncompliance. This can be achieved as follows: 

i. Periodic risk assessments that evaluate country risk, business partner risk, internal control 
weaknesses and other factors that may indicate a vulnerability to law  violations by either 
employees or third parties;  

ii. A regular performance of internal audit using an Internal Audit programs to monitor and enforce 
compliance into a recurring internal audit plan of the aviation agency; 

Specialized computer applications can help identify transactions in the accounting system with 
characteristics of potential interest such as [9, 20]: round naira /dollar payments; one time payments to 
vendors; duplicate payment amounts to the same vendor; and duplicate invoice numbers. Other leading 
potential red flags that the law enforcement agency needs to be aware of include the following:  

a) Transaction files lacking supporting documentation such as diligence records, evidence of services 
rendered, etc.; 

b) Significant cash advances or reimbursements for travel with insufficient detail;  
c) Payments for consulting services with vague descriptions of services rendered. 

4 Discussion 
An important part of managing risk is ensuring that the critical controls in which an agency relies on are 
in place and remain effective. It is equally important that the sector proactively check and monitor those 
controls so that they would be able to take action to avoid failure. In the purchasing & maintenance 
section of the diagram in Figure 2, a control by the anti-graft agencies such as the Economic and Financial 
Crimes Commission (EFCC) or Independent Corrupt Practices and Other Related Offences Commission 
(ICPC) will have to monitor and investigate any corrupt practices in the aviation sector in that domain to 
checkmate misappropriation or mismanagement of fund provided by the “Provide Resource” in the 
diagram. Others area that will be monitored and be investigated include the management activities as 
well as the executive activities (minister) as concerned resources provided.  The outputs provided by 
various activities must however correspond to the control activities output provided by the anti-graft 
agencies (their findings). This will help in curbing corrupt tendencies, mismanagement of aviation funds 
and incompetence, in addition to the abuse of power by top managers (for they use their powers to create 
avenues for unjust enrichment or use the discretionary powers at their disposal to manipulate the 
system). Consequently, this will help to expose the depth and breadth of corruption and mismanagement 
of public funds in the aviation sector.  

It is important that the government through the anti-graft agencies stepped in to ensure that the level of 
corruption in the sector is eliminated.  As a matter of fact, the anti-graft agency must be independent 
from the Presidency no matter the political pressure.  Consequently, they must also be allowed to act on 
their findings. The anti-graft agencies should be empowered to investigate all the aviation parastatals. 
From the diagram in Figure 2, it is clear that the anti-graft agencies will investigate all, not only the 
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minister. This will make everyone from the top management to the middle down to the lower 
management to be responsible for his/her actions. The chief executive must take proactive measures 
where necessary to establish processes in order to further mitigate the risks of noncompliance to any 
compliance program in the industry.  Any culprit must be made to face the full wrath of the law without 
nepotism. Therefore, the anti-graft agencies mentioned above need to eradicate the following in the 
aviation ministry [17]:  

i. Its weak regulatory regime, 
ii. Declining and low professional competence in the NCAA, and 

iii. Non-adherence to laid down procedures.  

Any breach of applicable laws, prevailing business ethics or other requirements set out in any policy 
document should result in disciplinary action. Such disciplinary action may include, depending on the 
severity of the breach, counselling, formal warning, demotion or termination of employment. Employees 
must learn to conduct themselves and the businesses in the aviation sector with the highest level of ethics, 
integrity and in the best interest of the sector. This obligation also applies particularly to dealings with 
shareholders, customers, suppliers, competitors, governments, regulators, and all other stakeholders. 
Furthermore, people must: understand and comply with relevant policies, supporting materials and 
processes; immediately report suspected, attempted or actual non-compliance (however minor) to the 
applicable law. 

4.1 The Need to Encourage Whistleblower Policy  
Aviation companies, as well as their officers, directors, and agents who engage in illegal activities for their 
financial benefit, should be held accountable for their actions. Consequently, any person or persons found 
culpable must be made to face the wrath of the law in order to serve as deterrent to such lapses in future. 
The Federal government must be commended for the action it took concerning the former minister of 
aviation Stella Oduoh (sacking and replacing her) who spent $1.6 million on two BMW armored cars [8]. 
Another case of interest is an astonishing $9.3m cash found stashed in the luggage of two Nigerians and 
an Israel abroad a private jet reportedly owned by a popular Nigeria cleric pastor Ayo Oritsejafor [16] 
which is still under investigation. The Nigeria government ought to be steadfast in their determination to 
combat domestic and International tax fraud, corruption and money laundering via aircraft. 

To understand their obligations, people working in the aviation industry must read: code of conduct and 
ethics which references crime and corruption control policy. Employees must fully cooperate with internal 
or external auditors and must not make a false or misleading statement or conceal any relevant 
information from these auditors. If there is a breach of any legal or regulatory requirement or of any 
policy, it is employees’ responsibility to report the matter. It is preferred that such concerns or potential 
breaches are reported directly to executive managers or as a last resort to an anti-graft agency. In 
instances where people are fearful of any possible unfavourable repercussions as a result of raising a 
concern, the whistleblower policy can assist with protecting their identity. Recently, the Chinese 
authorities [6] said that whistle-blowers will be protected amid an ongoing crackdown on corruption; the 
Nigerian government should follow in their footsteps.  

4.2 Placing and Recruiting the Right People in Mission-Critical Position 
Nigeria’s aviation potential is arguably the best in the continent, but we need the right people with the 
right policies and character to make this happen. The aviation sector needs to be reposition so as to 
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function maximally and profitably as their counterpart in other parts of the world. The aviation ministry 
in Nigeria must learn to follow directions and mimic policies of those whose aviation industries have 
survived for decades (see Table 1). To win the hearts and minds of the governed, government must deliver 
goods and services especially in the mission critical areas such as aviation, roads and hospital. 
Consequently, there is a need to place an aviator (a technocrat) in such mission-critical position that will 
listen to other genuine aviation professionals, taking proactive measures and diplomatically respond 
accordingly and knowledgeably to anything that has to do with the aviation industry [15]. He/she must 
not lack honesty and affirmation of morality. To the best of our knowledge and through our reach, aviation 
ministers have hardly be aviators themselves. For example, Professor Babalola A. Borishade, a onetime 
aviation minister was a brilliant electronic and electrical professional, though, he could learn quickly, but 
would not it had been better to put an aviator in such mission-critical position? Furthermore, Femi Fani-
Kayode who replaced him was the former Minister of Culture and Tourism, who himself was not an 
aviator. In our research we discovered that most of the past aviation minister were not professionals when 
it comes to the aviation sector (See Table 2). The current President, Mr. Muhammadu Buhari, must be 
applauded for appointing a former pilot as the aviation minister, the first in the history of the aviation 
sector. 

Table 2: Federal Minister of Aviation and What They Studied 

 

The aviation sector must provide a fair and transparent recruitment process based on: sourcing, selecting 
and appointing the best possible candidates for available positions based on merit rather than appointing 
people with little or no background concerning the industry. Transparency must also be seen in developing 
people wherever possible; positively managing candidates and the selection process as well as ensuring 
that new employees are onboard as quickly and as smoothly as possible. 

4.3 Diversification in Revenue Generation 
Low revenue generation has amplified pressure on airports to identify other revenue sources ensuring 
continued revenue growth and increasing profitability. In light of changing airport economics, non-
aviation has therefore become an important component of revenue generation for modern airports. The 
Nigerian government needs to exploit this area also.  Airports regardless of size have attempted to 
increase their share from non-aviation, as profit margins from this sector are typically higher. For example 
in some countries revenue streams also come from utility service or supply of services like de-icing, waste 
removal, aviation fuel or engineering services, thus boosting their income from this sector. Furthermore, 

http://dx.doi.org/10.14738/tmlai.65.4416


Transact ions on  Machine  Learn ing and  Art i f i c ia l  Inte l l igence Volume  6 ,  Issue 5,  Oct 2018 
 

Copyr ight © Socie ty  for  Sc ience  and Educat ion Uni ted  Kingdom 25 
 

other revenues can be generated from parking, property, security services, Information Communication 
and Technology (ICT) services, staff cafeteria etc. Clearly, some can be considered as non-aviation 
activities, whereas for others (e.g. security services) the allocation is questionable and the exact 
contribution of each will remain in the dark.  

Airports can be very attractive locations for a variety of companies and its infrastructures have a 
tremendous influence in its environ and the people in the area. Being near the airport and benefiting 
directly from its operation can attract further corporate customers which can benefit by locating in the 
vicinity of the airport. For example, such a business location will generally benefit from a well-developed 
infrastructure leading to the airport and can thereby minimize the commute of its customers e.g. 
conference centres, hotels, business parks, commercial development, event management, supply 
services, rents, leases, transportation companies (including taxis), consulting services, real estate 
development etc. Modern airports which have taken non-aviation into consideration during their initial 
design will have better opportunities to benefit from non-aviation revenue. In addition, good 
transportation infrastructure with highway accessibility, rail and bus access and the distance to the city 
may further influence non-aviation potential.  

Non-aviation activities have become increasingly important for airports. In recent years the sector has 
become more complex and diverse. Consequently, measurements of non-aviation activities are an 
important indicator of an airport’s performance. But lack of a common definition and variations in data 
availability as well as limited transparency make interpreting such performance problematic [20]. Annual 
reports are often the only source of data and an analysis of this reveals that non-aviation remains a very 
ambiguous topic complicating data collection. Aviation charges still are an important revenue source but 
it is no longer the nucleus. In addition, non-aviation activity leaves airport operators with more creativity 
to generate additional revenue. At this point it should be stressed that the passenger is not the only 
potential customer at an airport. The passenger volume airports generally have five possibilities to 
generate revenue: retail, services, food and beverages, parking, and passenger access. To a much smaller 
amount some revenue streams are not based directly on the passenger’s presence but on the airport’s 
infrastructure and flight operation competencies. It allows the airport to generate a more diversified 
revenue stream and to maximize its non-aviation revenue.  

5 Conclusion 
No development can take hold without hard work, clear vision, and security in the air, land and sea. 
Government needs to start addressing issues raised here rather than see aviation as one sector to 
compensate loyalists who lacks the necessary professional skills needed in such a mission critical sector 
of the country.  It must generator revenue in this sector to make up for shortfall in oil revenue. Without 
addressing corruption in the aviation industry the country will continue to struggle to meet global 
standards in the sector. In this respect, the President should ask anticorruption agencies to monitor the 
spending made by the ministry of Aviation on everything from airport safety to fleet maintenance and 
pilot training and certification. Every aviation industry must place high performing individuals in mission-
critical positions for maximum risk assessment. Hence, an aviation industry even in a politically charged 
environment like in Nigeria must have professionals with strong work ethics, problem-solving ability, 
interpersonal skills and personal integrity who must have passed through a genuine selection process. 
Simply put: lack of transparency, massive corruption in the Nigeria has reduced the amount of money 
needed for development just as it does in any other political economy. Thus, there is a need to enhance 
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transparency, bring corruption under control and thoroughly review the lessons of these recent events in 
this sector. In the end, lack of economic growth and corruption can be wiped out if comprehensive reform 
is promoted and rule of law improved. Revenue generation can grow exponentially if more individuals 
adhere to clear, explicit and written rules. Then, the lack of financially growth that has clouded the 
industry will finally clear out, bringing blue skies to civil aviation in Nigeria. Finally, there must be a 
behavioural changes on the part of the Nigerian government aimed at eliminating inappropriate 
behaviours that are designed to exploit and strangle the growth of the industry. 

6 Recommendations 
Urgent action must be taken to correct the many ills of the sector and set the industry on the path to 
recovery and prosperity. The following are our recommendations: 

a) A technocrat should always be appointed as aviation minister so as to reposition the ministry.  

b) All aircrafts must be thoroughly inspected to ensure their airworthiness without cutting corner. 

c) The ministry must stop aviation officials and their collaborators who charged for new helicopter 
parts but installed used parts instead. 

d) The establishment of a national hangar by the Federal Government as no one airline could 
shoulder the cost of establishing it, this will help in revenue generation. 

e) NCAA should increase the number of safety inspectors (currently only 10 tested safety inspectors 
for the whole country).  

f) There is a need for a Special Anti-corruption Court and strong policy enforcement. 

g) The Presidency should show leadership by ensuring full accountability in the sector and by also 
making sure that the management of the ministry is fully compliant with anti-corruption 
legislation and treaties that Nigeria has ratified.  

h) Anti-graft agencies need to sell the properties obtained from corruption in the industry as 
perpetrators would know that they will not be allowed to profit from their crimes.  
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