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ABSTRACT

This research examined the maintenance plans and strategies used by three airports in Nigeria to
ascertain how they maintain existing infrastructure for full assets utilization and safer operational
capacities. Interviews and questionnaires were employed to get concise data from all the areas and
infrastructure available at Akanu Ibiam International Airport, Port Harcourt International Airport and
Margaret Ekpo International Airport. Descriptive statistics and ordinal logistic regression were used in
analysis and report. While Akanu Ibiam International Airport employs preventive maintenance practices
on most of their facilities, Port Harcourt International Airport and Margaret Ekpo International Airport
adopt corrective maintenance practices. All the airports investigated suffer poor operational efficiency,
dilapidating infrastructure and facilities, and lack maintenance actions. The maintenance schedule
available at Akanu Ibiam International airport can serve as a template at Port Harcourt International
Airport and Margaret Ekpo International Airport. This maintenance plan must be implemented in order
to achieve improvement in operational capacities.

Keywords: Infrastructure, maintenance practices; airports; challenges; Akanu Ibiam,; Port Harcourt; Margaret Ekpo

1. INTRODUCTION

An Airport houses many buildings, facilities, technology
fixtures, traffic control systems, and personnel for
smooth movement of people and cargos from a
destination to another mainly through air carriage
vehicles. The aviation sector contributes enormously to
the Nigerian’s economy and the Federal government
must address infrastructural challenges with the purpose
of ensuring safety and good ethical practices in the
aviation sector [1]. Failure to address these challenges in
the aviation sector would have serious effects on the
tourism sector, the finance sector, and different
businesses that depend on aviation sector markets [2].
Plane crashes in Nigeria were mainly due to faulty
aircraft, lack of trained personnel in various airports, and
lackadaisical attitude concerning maintenance practices
[3].

In his report on the state of Air transportation in Nigeria,
Ladan noticed the poor status of operational efficiency,
unsafe operating environment, and backwardness of
infrastructure in most airports in Nigeria [4].
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2, LITERATURE REVIEW

2.1 Research Overview

The Aerodrome Maintenance Manual covers primarily, all
the necessary duties required for aircraft operations in
the course of the landing and take-off phases at the
airport. It explains with maintenance sheets, how
maintenance of facilities are taken and recorded for safe
aircraft operations [5].

It is observed that equipment outages at airports can lead
to increased delays, reduced safety, degraded capacity,
severe economic repercussions and a good number of
unsatisfied passengers [6]. Preventive maintenance
reduces the incidence of breakdowns or malfunction of
the facility or equipment making it usable at a reduced
cost than corrective maintenance [7].

Proper maintenance results in the decrease of
depreciation costs (resulting from longer economic life)
and consequently leads to increased profitability [8].
Improper planning of maintenance of structures will give
rise to uneconomic management practices that lead to
the overspending of budgeted finances and a negative
outcome in productivity of airports in the country [8].
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2.2 Maintenance Practices

Maintenance can be categorized into two: Corrective and
Preventive Maintenance [5]. Corrective maintenance is
the type of maintenance that brings a failed or worn out
item back to working order when it has failed or worn
out. On the other hand, preventative maintenance are
actions that prevent an item from failing, wearing out and
lasting longer. Preventive maintenance often entails
systematic inspection, detection of faults, and prevention
of incipient failure [5].

2.3 Economic Activities

Airports in Nigeria generate revenue from both
aeronautic and non-aeronautic sources. Aeronautic
sources are revenue that depend on aircraft operations —
landing, parking, passenger service charge, air cargo
charges, etc. Non-aeronautic revenue sources do not
depend on aircraft operations — access gate fees, rents,
airport adverts, VIP lounges, concession fees, etc. Non-
aeronautic revenue sources usually are not directly
related to aeronautical activities, however, they are
becoming increasingly a good source of revenue
generation for airports around the world [9].

2.4 Concession

Concession is achieved when the concession grantor
offers full right to operate a facility and/or deliver a
service of public interest to a service provider, in an
agreement that the service provider (concessionaire) will
build and manage the facility and/or manage the delivery
of service at the concessionaire’s own risk [10]. Airports
must develop and improve their operational capabilities
towards accommodating rising workload, which
invariably results in increased working and capital costs
as well as economies of scale efficiencies for airport
operators [9]. Airport concession has the capacity to
enhance the efficiency of airport operation; decrease the
cost to the government for the support of airport sector,
and attract private sector participation to free public
resources for public services [11].

2.5 Airport Infrastructural Maintenance

An efficient air transport network can contribute to
financial growth and increased development in a country.
However, in Nigeria, there is a poor reputation of how
effectively the air transport systems are developed and
poor operational security [4]. A good maintenance plan
involves an important inspection of facilities in order to
keep these facilities working without issues. Scheduled
checks are important plans followed from a list of plans
which entails the type of check, report gotten from such
checks, and method of evaluation leading to results from
such checks [5]. An effective maintenance program will
provide better economic value on the infrastructure and
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higher financial gains on expenses used for maintenance
of facilities [12].

2.6 National Carrier

In 1999, bad management led to a crisis in the Nigerian
Civil Aviation industry following the decline and near
collapse of the Nigerian Airways; this bad management
finally resulted in the Nigerian Airways declared bankrupt
in 2004 [4]. Several factors that have led to the collapse
of several airlines in Nigeria include the absence of a
coherent air transport policy, bad management, decaying
facilities, loose security, intermittent air crashes, efc[13].
Nigeria government hopes to start a new National carrier
in partnership with private sector investors and its major
hub will be Nnamdi Azikiwe International Airport, Abuja
[14].

3. METHODOLOGICAL APPROACH

3.1 Study Area

Akanu Ibiam International Airport, Enugu is on a point
Latitude of 06° 28" 27.38” N and Longitude 007° 33’
43.06” E. The runway at this airport measures 3
kilometers in length by 60 meters in width. The shoulder
measures 7.5 meters by 7.5 meters. The runway
orientation is 08/26 [15].

Port Harcourt International Airport has a reference point
Latitude 050056N and Longitude 0065659E. It has two
Runway Approaches 03 and 21 with Runway Surface
inset threshold lights and elevated Runway edge lights.
The runway at this airport measures 3000 meters by 60
meters and two rapid exits 35m with 10.5m shoulder into
the apron. The shoulder length is 7.5m [16].

Margaret Ekpo International Airport, Calabar has a point
reference Latitude 04° 58’ 33.67” N and Longitude 008°
20'49.91" E. The runway measures 2450 meters by 45
meters. The runway orientation is 03/21 [15].

3.2 Research Strategy

Three airports in the southern part of Nigeria were taken
into consideration in this research — Akanu Ibiam
International Airport, Port Harcourt International Airport,
and Margaret Ekpo International Airport. Secondary data
were sourced from published materials, articles, journals,
and documents of relevant government institutions and
agencies in Nigeria related to airport studies,
questionnaires research and infrastructural maintenance
plans [17]. The primary data was collected from the
employment of interviews and questionnaires which were
administered to passengers, airport staff, and officers in
charge of respective positions at the airports [16].

3.3 Questionnaire Design
Three sets of different questionnaires were designed for
this study - Passengers’ questionnaires, staff
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questionnaires, and airline questionnaires. These
questionnaires were designed to suit the state of
infrastructure and maintenance plans at the airport [17].
The ratings of infrastructure on the questionnaires were
answered by a choice among a scale of Poor, Need
Improving, Satisfactory, Good, and Excellent by
passengers, airport staff and airline staff. Airport and
airline staff answered the current method applied in
maintenance of facilities which is either Routine check
(Preventive maintenance) or Repair/Replacement
(Corrective maintenance). Finally, factors that influence
the maintenance of facilities were rated on any choice of
Strongly Disagree, Disagree, No Idea, Agree, and
Strongly Agree by all the staff at the various airports.

3.4 Result Interpretation

As this study is based on quantitative and qualitative
analysis, descriptive statistical analysis was used to
categorize this work. The study described reports and
investigated events at different airports [18]. Likert scale
was used in the questionnaires to suit a statistical
analysis. This took into account the rating of
infrastructure on a scale of 1 — 5 [19].

This data was represented on a computer statistical
analysis program, Statistical Package for Social Sciences
(SPSS) with values from 1.0 to 5.0, each representing the
rating word used in the questionnaires. Percentages of
responses, frequencies and mean rating scale was
employed in the discussion of the results [19, 20].
Ordinal logistic regression was used to predict the type of
maintenance practices on most infrastructure and
facilities at the airport. The state of infrastructure and
facilities were entered as the dependent variable while
keeping the current method applied in facility
maintenance as the independent variable as filled out on
the questionnaires distributed [22].

Various results from the analysis which showed no
maintenance pattern was adopted to fall under Corrective
maintenance. This implies that the maintenance of such
areas is handled by an external body or that the area will
be left unmaintained for a longer period. Table 1 shows
the rating interpretation adopted for this research.

4. RESULTS AND DISCUSSION

4.1 Akanu Ibiam International Airport, Enugu
100% of the staff interviewed supported the idea of a
national carrier with their reasons not limited to creating

employment for Nigerians, rapid development in the air
transportation sector, competitiveness with private airline
operators, reduction and control of outrageous charges
on air bound passengers by private operators, and
revenue generation.

Figure 1 shows that 75% of staff disagrees with the idea
of airport concession in the belief that private individuals
will perform worse than the government.

80%

60%—

Percent

40%—

20%

T
Stronaly Disagree Disagree Agree Mo Idea Strongly Agres

Airport concession

Figure 1: Support for Airport concession report from
staff at AIIA

4.1.1 State of infrastructure and facilities

The Civil and Building department has a detailed
maintenance plan but the schedules are not regularly
followed. The maintenance histories are not kept or
updated regularly. Most of the infrastructure and facilities
were rated as areas requiring improvements as shown in
Figures 2, 3, 4, and 5.

This shows that these infrastructures lack good
maintenance actions. The runway in this airport is
currently in bad condition and need serious
working/repair. There were reports of undulation and
potholes on the runway by airline staff at the airport. This
is a core part of an airport and poses a serious threat to
the safety of aircraft and passengers using this airport.
Table 2 shows the results of the statistical analysis to rate
the state of infrastructure and facilities and to predict the
type of maintenance applied to them. The prediction
analysis showed that this airport adopts both preventive
and corrective maintenance practices on the
infrastructure and facilities available. This validates their
maintenance plan which is not regularly followed.
Infrastructure without defined maintenance applied on
them, for e.g. Runway, is maintained by an external body
or lacks maintenance actions on them.

Table 1: Mean Rating Scale interpretation

Rating Scale Rating Word Analytical Meaning

Analytical scales

5 Excellent Best working condition possible 4.51 -5.00
4 Good Working well; no issues. 3.51 -4.50
3 Satisfactory Manageable, can be changed but not now 2.51 -3.50
2 Need Improving Currently in a bad condition but it is still in use at this moment 1.51 —2.50
1 Poor In a very bad state. Doesn’t work 0.00 - 1.50
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This also confirms that the runway at the airport is in bad
condition as reported by the airline staff at the airport.
Mean ratings (B) show the current state of the different
infrastructure and facilities based on Table 1. It affirms
that most facilities at the airport require improvements
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40.0%

Percent
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Need improving Excellent Don't know

Satisfactory

Terminal structures & Appearance

Figure 2. Terminal Structures Ratings at AIIA
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Directional signage in terminal

Figure 3. Directional signage Ratings at the airport

and some are in terrible conditions. Table 3 shows the
top ten factors that influence the maintenance of facilities
in Akanu Ibiam International Airport

Percent
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Figure 4: Runway ratings at AIIA
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Figure 5: Fencing and Gates Ratings at AIIA

Table 2: Akanu Ibiam Airport Mean Ratings and Ordinal Logistic Regression Summary

A B C D E F G H I J

Terminal Facilities 294 949 949 011 18 .000 066 .949 Corrective Maintenance
Terminal Structures 165 .704 710 .012 179 006 0.63 .710 Corrective Maintenance
Directional Signage 185 298 251 111 150 .000 446 .251 Preventive Maintenance
Electrical Systems 263 549 444 146 234 000 479 444 Preventive Maintenance

Apron 340 275 152 011 191 .001 153 0.68 Preventive Maintenance

Airfield Signs And Markings 220 240 142 052 888 .002 233 142 Preventive Maintenance
Runway 180 320 219 002 .025 .051 .860 Inv No Defined Maintenance Applied
Fencing and Gates 179 217 133 016 216 .024 061 0.003 No Defined Maintenance Applied
Drainage Systems 160 341 276 050 .727 .002 280 0.005 No Defined Maintenance Applied
Vehicles and Equipment 200 .097 .049 046 761 .001 046 0.020 Corrective Maintenance

Source: SPSS Data Analysis

A - Infrastructure/Facilities, B — Mean Ratings, C — Pearson, D — Deviance, E - Nagelkerke R-Square, F — Wald, G - Sig.
[Parameter Estimates], H - Exp (B) [Odds ratio], I - 2LogLikelihood, J — Maintenance Practice Employed
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Table 3: Factors Influencing Maintenance of Facilities in Akanu Ibiam Airport

S/N FACTORS MEAN SCORE (SD) RANK
1 Inadequate Finance from government 3.71(1.31) 1
2 Inadequate maintenance plans 3.59 (1.18) 2
3 Poor maintenance culture 3.56 (1.26) 3
4 The high cost of maintenance practices 3.53(1.12) 4
5 Neglect of facilities 3.47 (1.12) 5
6 Poor contract management 3.41 (1.00) 6
7 Non-involvement of professionals in the planning process 3.18 (1.33) 7
8 Poor Management 3.06 (1.14) 8
9 Neglect from the Federal government 3.06 (1.52) 9
10 Poor assets management 3.00 (1.32) 10

Source: Field Work

From Table 3, inadequate finance from government,
inadequate maintenance plans and poor maintenance
culture are the top factors affecting effective
maintenance practices at the airport.

4.2 Port Harcourt International Airport (PHIA)
Seventy-seven percent (77%) of the interviewed staff
showed support for the government’s idea for a National
carrier stating reasons such as a source of revenue and
foreign reserve generation for the government, youth
employment, regulating airfare in the country,
implementing high safety standards and good safety
practices, and national identity.

4.2.1 State of infrastructure and facilities

The only available maintenance plan shows the quarterly
maintenance schedule for the runway, taxiway, apron,
and parking areas. There are many dilapidated
infrastructures available at this airport with an average
rating scale of 1.91 which falls into facilities that are in
bad conditions and need serious repair or replacement.
Some of the facilities at PHIA are either in bad condition
and need serious repair, or not working at the time of this
research. Figures 6, 7, 8, 9, and 10 show the percentages
of different ratings from the questionnaires distributed.
Table 4 shows the results gotten after using statistical
analysis on the questionnaires. In overall, Port Harcourt
International Airport (PHIA) adopts a corrective
maintenance approach (repair and replacement) on most
of the facilities. This has led to more dilapidated
infrastructure and facilities at the airport. Table 5 shows
the top ten challenges influencing the maintenance of
infrastructure and facilities at Port Harcourt International
Airport.

From Table 5, theft and vandalism top the factors
affecting the effective maintenance of facilities at this
airport. This calls for proper strategic structures of
security at PHIA. Inadequate maintenance plans and
poor maintenance culture follows as observed in Akanu
Ibiam International Airport, Enugu.

Nigerian Journal of Technology,

4.3 Margaret Ekpo International Airport, Calabar
4.3.1 State of infrastructure and facilities
Maintenance plans and strategies are unavailable at the
airport. This airport adopts a corrective maintenance
approach on all its facilities and infrastructure. Most of
the available facilities at the airport have ratings of 1.51
— 2.50 (Table 1). This implies that most functioning
facilities at the airport need improvements and others are
in a very bad state.

Figures 11, 12, 13 and 14 show how passengers, airport
staff and airline staff rated various facilities at the airport.
Table 6 is the results of the statistical analysis of the
questionnaires distributed at the airport.

The results (Table 6) show that this airport adopts a
Corrective maintenance practice and some infrastructure
are lacking a defined maintenance pattern which
validates the lack of maintenance plan at Margaret Ekpo
International Airport.
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Figure 6: Terminal structure ratings at PHIA
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Figure 8: Visual Ratings at PHIA
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Figure 9: Fencing and Gates Ratings at
PHIA
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Figure 10: Vehicles and Equipment Ratings at

Table 7 shows the top ten factors influencing the
maintenance of infrastructure and facilities at the airport
neglect of facilities,
maintenance plans and poor maintenance culture are the
top factors affecting effective maintenance practices at
the airport. Without any maintenance plan available,
most areas are neglected which lead to failures and

From Table 7,

PHIA.

decaying facilities at this airport.

Table 4: Port Harcourt International Airport Mean and Ordinal Logistic Regression Summary

A B C D E F G H I J

Terminal Facilities 141 535 570 124 272 009 025 570 Corrective Maintenance
Terminal Structures 168 253 237 .025 .861 001 183 .001 No Defined Maintenance Applied
Directional Signage 209 532 520 .013 243 002 067 520 Corrective Maintenance
Electrical Systems 214 947 947 002 .040 000 085 .947  Corrective Maintenance

Apron 209 895 896 .000 .009 002 092 .89 Corrective Maintenance

Visual Aid Systems 178 327 268 .003 .055 000 081 .268 Corrective Maintenance

Airfield Signs And Markings 232 244 160 027 552 004 196 .004 No Defined Maintenance Applied
Runway and Taxiway 236 648 531 115 2,029 .001 433 531 Preventive Maintenance

Fencing and Gates 177 789 787 .000 .008 009 1.08 .787  Corrective Maintenance
Drainage Systems 181 418 294 184 3310 .006 582 294 Corrective Maintenance
Vehicles and Equipment 191 703 637 211 425 003 648 .637 Preventive Maintenance

Source: SPSS Data Analysis

A — Infrastructure/Facilities, B — Mean Ratings, C — Pearson, D — Deviance, E - Nagelkerke R-Square, F — Wald, G - Sig.

[Parameter Estimates], H - Exp (B) [Odds ratio], I - -2Log Likelihood, J — Maintenance Type Employed

Table 5: Factors Influencing Maintenance of Facilities at Port Harcourt International Airport

S/N FACTORS MEAN SCORE (SD) RANK
1 Theft and vandalism 3.90 (1.18) 1
2 Inadequate maintenance plans 3.76 (1.22) 2
3 Poor maintenance culture 3.71 (1.42) 3
4 Purchase/use of materials contrary to specifications 3.67 (1.20) 4
5 Poor Management 3.59 (1.33) 5
6 Lack of quality materials for replacement 3.59 (1.40) 6
7 Poor contract management 3.55(1.34) 7
8 Poor assets management 3.52 (1.21) 8
9 Neglect of facilities 3.41 (1.30) 9
10 Neglect from the Federal government 3.29 (1.27) 10
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Table 6: Calabar Airport Mean Ratings and Ordinal Logistic Regression Summary

A B C D E F G H [ J
Terminal Facilities 229 - - - - - - - No Defined Maintenance Applied
Terminal Structures 205 839 752 174 256 .001 699 752  Preventive Maintenance
Directional Signage 147 215 135 024 353 005 057 135 Corrective Maintenance
Electrical Systems 177 - - - - - - - No Defined Maintenance Applied
Apron 247 116 066 .079 1.39 .002 6.23 .056 No Defined Maintenance Applied
Airfield Signs And Markings 230 820 756 173 222 001 014 756  Corrective Maintenance
Runway and Taxiway 250 721 724 005 071 000 0.75 .724  Corrective Maintenance
Fencing and Gates 171 329 255 009 .108 .000 0.69 .255 Corrective Maintenance
Drainage Systems 235 - - - - - - - No Defined Maintenance Applied

Vehicles and Equipment 195 038 .018 100 141 .003 0.28 0.18 Corrective Maintenance
Source: SPSS Data Analysis
A — Infrastructure/Facilities, B — Mean Ratings, C — Pearson, D — Deviance E - Nagelkerke R-Square, F — Wald, G - Sig.
[Parameter Estimates], H - Exp (B) [Odds ratio], I - -2Log Likelihood, ] — Maintenance Type Employed

Table 7: Factors Influencing Maintenance of Facilities in Margaret Ekpo International Airport

S/N FACTORS MEAN SCORE (SD) RANK
1 Neglect of facilities 4.63 (0.50) 1
2 Poor maintenance culture 4.53 (0.52) 2
3 Inadequate maintenance plans 4.47 (0.87) 3
4 Poor Management 4.44 (0.81) 4
5 Poor contract management 4.41 (0.87) 5
6 Poor assets management 4.29 (0.85) 6
7 Theft and vandalism 4.06 (1.12) 7
8 Limited maintenance knowledge 4.06 (1.09) 8
9 The high cost of maintenance practices 4.06 (1.09) 9
10 Non-involvement of professionals in the planning process 3.94 (1.09) 10

Source: Field Work
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5. CONCLUSIONS AND RECOMMENDATIONS

Two international airports and a domestic airport in
Nigeria were investigated to ascertain how they carry out
maintenance actions on the available infrastructure and
facilities. The results from this work show that most
southern airports are poorly maintained and
infrastructural maintenance practices are seriously
lacking in Nigeria. A detailed maintenance schedule
available in Akanu Ibiam International airport, Enugu,
can serve as a template for other airports lacking
maintenance plans, and this must be implemented in
order to achieve infrastructural growths across airports
Nigeria.

6. RECOMMENDATIONS FOR FURTHER
RESEARCH

For further studies, the three international airports at
Lagos, Abuja and Kano states can be looked into in order
to make final recommendations on the best maintenance
practice to adopt for all the airports in Nigeria. Proper
maintenance plans, schedules, and amended aviation
policies can be developed to suit all the airports in the
country.
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