ournal Details
Format: Journal

elSSN: 2336-3037

First Published: 16 Apr 2017

Publication timeframe : 1time per year

MLanguages: English

Articles

Scanned with CamScanner



™M

Article Publicétioh |

1 message

Logi VéTE.f:.B <Iogi.vste@gmail.¢om>

Reply-t.oz logi@mail.vstecb.cz s A R
To: Obioma Reuben Nwaogbe <obioma.nwaogbe@futminna.edu.ng>

Dear Author,

all necessary information can be found on the pages of the journal, see the link.
Reviewers' comments were sent to you during the review process, a copy of this message is below.

Kind regards

Editorial Board of the Logi — Scientific Journal on Transport and Logistics

Result of review process

Dear Author,

g the review process of your manuscript entitled

Please see below results regardin
rformance in Some Selected Airports of Northern

" Analysis of Airport Operational Pe
Nigeria ".
er 1 recommended publishing your manuscript in the LOGI - Scientific

Review
ics with major revision.

Journal on Transport and Logist

Reviewer 2 did not recommend publishing your manuscript in the LOGI - Scientific

Journal on Transport and Logistics.

Remarks from reviewer 1.
ting paper with application of SFA on productive analysis of

Authors have prepared interes aper wit
ional airports in Nigeria.

domestic and internationa
However the hypothesis set in part 3.5 lead to general result — authors have proved by this what
has already been found in practice.

1) Please improve scientific approach.
will be revised by native speaker and if there will be

2) Please check the English then — the paper by
lot of mistakes in grammar, paper will be send to you for revision again.

Remarks from reviewer 2
In the abstract there is
references to tables in
TIE quantity is not appropria
it is clear from the logic of the a

'In the study". There are incorrect
4.7). In Figure 1, the line graph for the

hosen hypotheses are Very simple and
hat there are the relationships

the unfinished sentence

the article (eg tables 4.3,
tely chosen. The ¢
irports operation, w

nnnnnnnnnnnnnnnnnnnnn



between passenger throughput, aircraft movement and the terminal capacity, as well
as between aircraft movement and runway dimension. The content of the discussion
does not correspond to the requirements for scientific discussion. In the conclusion,
the same results are repeated as in the discussion.

Please rework the article according to the reviewers' comments, expand the list of literature,
adjust the hypotheses, etc.

Send me back the reviewed version of your manuscript due January 29, 2021.

Thank you very much in advance!

pa 2.7.2021 v 20:54 odesilatel Obioma Reuben Nwaogbe <obioma.nwaogbe@futminna.edu.ng> napsal:
[Quoted text hidden)]




$ sciendo About  Publishwithus ~ Subjects~ News Comacts Q  Q

Journal

L O GI LOGI - Scientific Journal on
~ Transport and Logistics

FTY SoeaaL e AN up | sarey

._"I—u_] (3 o) (S (4 )

Y e

; Editorial | Abstracting &
i Aims & Scope . Issues Submit

Board | Indexing

Editor in Chief

' Assoc. Prof. Rudolf Kampf

f Faculty of Technology,

The Institute of Technology and Business in Ceske Budejovice, Czech

Republic
e-mail: kampf@mail.vstecb.cz

Assistant of the Editor in Chief

| PhD. Ondrej Stopka
Department of Transport and Logistics, Faculty of Technology,
The Institute of Technology and Business in Ceske Budejovice, Czech

Republic
e-mail: stopka@mailvstech.cz

Publishing Board

Assoc. Prof. Jan Lizbetin
Department of Transport and Logistics, Faculty of Technology,
Institute of Technology and Business in Ceske Budejovice, Czech Republic

e-mail: [izbetin@mailvstech.cz

Prof. Borna Abramovic

Faculty of Transport and Traffic Sciences,
University of Zagreb, Croatia
e-mail: borna i

Scanned with CamScanner

En

v

1/5



Faculty of Economics and Administration,
| University of Pardubice, Czech Republic
| e-mail: josef.novotny@upce.cz

PhD. Maria Stopkova

Department of Transport and Logistics, Faculty of Technology, Institute of
Technology and Business in Ceske Budejovice, Czech Republic

e-mail: stopkova@mailystech.cz |

Assoc, Prof. Martin Straka
Institute of Logistics, Faculty BERG,

Technical University of Kosice, Slovak Republic -
e-mail: martin.straka@tuke.sk |

|
[ PhD. Petra Partlova |
'l1 Department of Management, Faculty of Corporate Strategy, Institute of i
l Technology and Business in Ceske Budejovice |
\ e-mail: partlova@mail.vstecb.cz

Ing. Patrik Gross |
t Institute of Technology and Business in Ceske Budejovice, Czech Republic

I e-mail: gross@mailystecbcz

His competences encompass proof-reading activities, editing the
manuscripts, correcting the English grammar and references, checking
spelling errors of the manuscripts.

Scientific Editorial Board

Prof. Jozef Gnap

Faculty of Operation and Economics of Transport and Communications,
University of Zilina, Slovak Republic

e-mail: jozef.gnap@fpedas.uniza.sk

Prof. Gabriel Fedorko
Institute of Logistics, Faculty BERG,
Technical University of Kosice, Slovak Republic

e-mail: gabriel.fedorko@tuke sk

Prof. Vieroslav Malnar
Faculty of Manufacturing Technalogies of the Technical University of Kosice

with a seat in Presoy, Slovak Republic

e-mail: vieroslav.molnar@tuke.sk

prof. Vaclav Cempirek
College of Logistics, Prerov, Czech Republic

e-mail; vaclavcempirek@vslg.cz

Prof, Gerhard Bahrenberg |
Institute of Geography, |
University of Bremen, Germany ;

Scanned with CamScanner




e-mail: weidmann@slethz.ch

Prof. Maria Nadia Postorino

Department of Civil, Energy, Environment and Materials Engineering,
Mediterranea University of Reggio Calabria, Italy

e-mail: npostorino@unire.it |

Prof. Alexandre Dolgui
Professor and Head: Automation, Production and Computer Sciences !
Department, |
IMT Atlantique, Nantes, France

e-mail: alexandre dolgui@imt-atlantique.fr

Prof. Srecko Krile

Department of Electrical Engineering and Computing,
University of Dubrovnik, Croatia

e-mail: srecko krile@unidu.hr

Prof. Fusaomi Nagata

Department of Mechanical Engineering, Faculty of Engineering,

Tokyo University of Science, Yamaguchi, Sanyo-Onoda, Japan |
e-mail: nagata@rs.tusy.acjp i

Prof. Yossi Bukchin
Department of Industrial Engineering,
Tel Aviv University, Israel

e-mail; bukchin@tau.ac.il

‘ Prof. Vladimiras Grazulis

i { Faculty of Politics and Management,
Mykolas Romeris University, Lithuania
e-mail: gravlad@gmailcom

R =~ mm—————y

==

Prof. Larisa M. Kapustina

5 Ural State University of Economics,
’ 1 Yekaterinburg, Russia
i e-mail: [akapustina@bk.ru

Prof. Elzbieta Marciszewska
. Collegium of Management and Finance, i
| Warsaw School of Economics, Poland
e-mail: emarci@sghwaw.pl 1

- Prof. Momcilo Miljus
ansport and Traffic Engineering,

Scanned with CamScanner




CENVEIDILY VI aayl S, el vaLie

e-mail: jpasagic@fpz.hr

Assoc. Prof. Milos Hitka

Faculty of Wood Sciences and Technology,
Technical University in Zvolen, Slovak Republic i
|

e-mail: hitka@tuzvo.sk

PhD. Michal Weiszer

School of Engineering, |

University of Lincoln, United Kingdom
|

e-mail: mweiszer@lincoln.ac.uk

PhD. Eric Tchouamou Njoya
Department of Logistics, Operations, Hospitality and Marketing,
University of Huddersfield, West Yorkshire, United Kingdom

e-mail: ENjoya@hud.ac.uk

PhD. Sweek Kuik,

Division of Information Technology, Engineering and the Environment,
School of Engineering, University of South Australia,

Adelaide, South Australia

e-mail: Swee Kuik@unisa.edu.ay

Priv. Doz. Dipl.-Ing. Dr.techn. Andreas Schobel,
Institute for Railway Engineering,

Vienna University of Technology, Austria
e-mail: andreas.schoebel@tuwien.ac.at

PhD. Jerome Perrin
VP Scientific Director, - Department of Research and Advanced

Engineering, RENAULT S.A.S. - Guyancourt, France
e-mail: jerome.perrin@renault.com

PhD. Chenguang Li
Faculty of Economics and Management,
North China University of Technology, Beijing, China

e-mail: drlcg@gg.com

PhD. Salvador Hernandez

| : School of Civil and Construction Engineering, Oregon State University,
i Corvallis, Oregon, USA

g ! e-mail: salhernandez@oregonstate.edu
=13 ) I
e PhD. Marin Marinov N
! School of Engineering and Applied Science, Aston University, Birmingham, 5

4/5

Scanned with CamScanner



/
;ésciendo About  Publishwithus Subjects~ News Contacts Q R Env

f

Volume 12 (2021): Issue 1 (May 2021)

C& Download) ( «§ Share )

13 Articles Sort By v

e

@ Open Access

Can B2B Imple i etitiven gistic
nies i i conomi ion?

Libor Simek, Vaclay Cempirek and Patrik Gross
Published Online: 24 May 2021

Page range:1-12

(.'L DownloacD C!! CEta Article Preview

@ Open Access

- s

. nfl ise Control n Vi n
Michal Loman, Branislav Sarkan and Tomas Skrucany,

Published Online: 24 May 2021

Page range: 13 - 24

G Downioad ) (99 cite )

Scanned with CamScanner



@ Open Access

Organization of Urban Transport Organization ~ Presentation
of Bicycle System and Bicycle Infrastructure in Lublin
Agnieszka Dudziak and Jacek Caban

Published Online: 28 May 2021

Page range: 36 - 45

(.‘L Download) G’ C@ Article Preview
e

& Open Access

Analysis of the Logisti

City of Pila (The Case Study From Poland)
Piotr Gorzelanczyk

Published Online: 28 May 2021

Page range: 46 - 57

G DownloacD Article Preview

. b e e Bt S - . e S

@ Open Access

Analysis of Customs Processing of Wagon Consignment at
1 ia- i er

Zuzana Gerhatova, Vladislav Zitricky and Vladimir Klapita
Published Online: 01 Jun 2021

Page range: 58 - 66

C* Down[oaD ( 99 Cite ’ rtic evi
L )

@ Open Access

Published Online: 04 Jun 2021

Page range: 67 - 77

Scanned with CamScanner




Page range: 78 - 89

(* DownloaD @ Cita Article Preview

@ Open Access
Optimal Location of Distribution Site Based on Distance
Jaroslava Kubanovd and Iveta Kubasakova

Published Online: 04 Jun 2021
Page range: 90 - 98

G DownloacD QS CQ Article Preview

@ Open Access

Smart City Decision Making System Based on Event-driven
Platform

Andrej Saric, lvona Zakarija, Vedran Batos and Srecko Krile

Published Online: 14 Jun 2021

Page range: 99 - 110

G DQWnloacD @ Cite> Article Preview

@& Open Access

Analysi i Operational Perfor cei cte
irports igeria

Obioma R. Nwaogbe, Akorede |brahim Ayinla, Victor Omake,

Joel A. Qjekunle and ii-

Published Online: 28 Jun 2021
Page range: 111 - 122

Scanned with CamScanner




G D'ownloa'd) Q, '_C!@ e

@ Open Access

Evaluation and Selection of Nigerian Third-Party Logistics
Service Providers Using Multi-Criteria Decision Models

E.A. Ejem, C.M. Uka, D.N, Dike, C.C. Ikeogu, C.C. Igboanusi and O.E. Chukwu
Published Online: 28 Jun 2021

Page range: 135 - 146

(& DownloacD G! Ci@ Article Preview

| U ———— PSS

o

Plan your remote conference with 5ciendo

Find out more

. : i ontact
s S CI e n d O Edblianiie ge Cruyter Poland Sp. z 0.0.
| Latest News Bogumila Zuga 32a
Sciendo is a De Gruyter company I sclend 01-811 Warsaw, Poland 5
info@sciendo.com -
Contacts
+48 22 7015015
Terms

Privacy.

i L ey gy o
mmngmﬂmmﬁﬁ

Our partners:

.#\n‘es
systemn

"Q

CONVER!A

Website by Morthern Comfort

4/4

Scanned with CamScanner




% sciendo

LOGI - Scientific Journal on Transport and Logistics

Vol. 12 No. [ 2021 DOL: 10.2478/0¢i-202]1-00] |
©2021 O.R. Nwaogbe et al. This is an open access arlicle licensed under the Creative Commons Altribution-

al-NoDerivs License (lmp:/’/crcmivcuommom.org/]iccnscs;’by-nc-ndf}.(Jf}.

Analysis of Airport Operational Performance in Selccted Airports of Northern
Nigeria

NonCommerci

Obioma R. Nwaogbe!*, Akorede Ibrahim Ayinla®, Victor Omoke!, Joel A. Ojekunle? and Hauwa

Woli “i-\’a](ubuz

ty, Department of Marine Transport and Logistics, Okerenkoko, Warri,
?e!ta State, Nigeria; Email.: obioma.nwaogbe@ﬁ(zmr'mm.edu.ug, omoke.victor@nmu.edu.ng

“Federal University of Technology, Department of Transport Management Tech
State, Nigeria; Email: akorede.pg814243@st.futminna.edu.ng,
/muwa.wok:’!i@ﬁmninua.edu.ng

[ . . ) . .
Nigeria Maritime Universi

nology, Minna, Nieer
ojekun@yahoo.com,

*Corresponding Author: Obioma Reuben Nwaogbe

Received: 18 October 2020: Revised: 19 January 2021; Accepted: 5 March 2021: P
June 2021

ublished: 21

Abstract: This study focuses on the overall airport operational performance of selected airports in

Northern Nigeria using the stochastic Frontier Analysis (SFA) model. STATA version 7 software
was used for the data analysis. Data collected from the Federal Airport Authority of Nigeria (FAAN)
from all the selected airports from 2001 to 2018 included both domestic and international passengers
in the given area. The study focused on measuring the operational performance of all selected airports;
its results show that none of the airports under review showed 100% level ol productivily benchmark.
The study recommended that the airports in the given area can improve their technical performance
by reducing the unit costs as well as some other inputs to increasc cfliciency.

Keywords: Airport, performance, productivity, efficiency, stochastic [rontier analysis

1. Introduction

The Nigerian aviation industry has been dercgulated since the mid-1990s, when the airports were
commercialized and private airlines were granted lincence to operate in the country [ 1], Moreso, [2]
stated that the hub airport expansion for the international and domestic passenger traffic provides
Nigerian residents, businessmen, and businesswomen with an improved offer in terms of travelling
to various destinations, at a higher frequency, and for a lower price in terms of passenger fares within
the West African sub-region.

Murtala Muhammed International Airport, Lagos, and Nnamdi Azikwe International Airport,
Abuja have converted many Nigerian airports into feeders for the few hub airports in the country

because of the population, cconomic situation, and political activitics in [Lagos and Abuja. Akanu
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[biam Airport (Enugu) was rebuilt into a standard international airport and has been serving as a hub
airport for the eastern part of Nigeria since 2013. Experts acknowledged that the liberalization of
airport operation between the regions improves flexibility, competence, and professionalism in the
aviation industry [3].

As a major component of the aviation sector, airporst play a key role in accelerating social and
cconomic development at the regional, naionakeandeglowal lcvels. Airports offer dynamic services
with multiple inputs and outputs. With that, the airport scctor lacilitales domestic and international
trade (by providing access to markets); creates employment opportunitics related to both acronautical
and non-acronautical activities; and enhances communication and integration between people,
countries, and cultures through tourism, business activities and merchandise trade. Airports operate
in different environments (large cities, remote areas) and serve users with various nceds (business
and leisure travellers), thus making efficiency assessments very challenging. Many stakeholders,
including airlines, regulatory agencies, ground handling companies, and many others have various
interests and objectives that further complicate the evaluation of airport performance [4]. This study
aims to cvaluate the operational performance of selected airports in northern Nigeria and the objective

is lo estimate the production function of the sclected airports as well as to benchmark them against
the global standard.

1.1 Literature Review

The researchers [5] adopted the Bayesian stochastic frontier to determine the technical efficiency of
Mozambican airports. The study presented a functional [orm that introduces the risk of
misspecification. They used SFA to test the statistical significance of each cost driver. Performance
appraisal of some selected Nigerian Airport using Stochastic Frontier Analysis was addressed in [6].
The study concluded that organizations that possess unique resources can provide better/a wider
range of services and meet service user demands more effectively than those without such resources.
The study also recommended a single guideline for the operation of Nigerian airports in terms of the
procurement and usage of resources.
Morceso [7] carried out a study on airport cost-efficiency using a homogenous SFA model on 10

Portuguese airports between 1990 and 2000. The author also published a study concerning the UK
airports between 2000 and 2006 using the stochastic [rontier analysis to describing airport
heterogeneity and calculating their cost-efficiency.

Some researchers [8] studied the performance, heterogeneity, and managerial efficiency of
African airports using stochastic frontier analysis. The research was conducted between 2003 and
2010 on a sample of thirty airports. The airports were ranked according to their technical efficiency,

and common policies/strategies as well as individual policics/strategies by segments were proposed.
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Studies by [9] used Stochastic Frontier Analysis to study the impacts of the competition between
Iltalian airports on their technical efficiency in the period 2005-2008. The results of the study
confirmed that the intensity of competition affects airport efficiency.

Cost effectiveness evaluation of Nigerian airports was dealt with by [10], who analyzed cost
effectiveness of the airports together with their productivity. For the purpose of the analysis, Cobb-
Douglas and Translong model were used to analyze lc‘n (11) different airports operating in six
Nigerian geo-political zones on the basis of multi-stage sampling in the years 2001-2013. The results
represent an adequate network for improving the operational performance of the airports in Nigeria
or other countries.

The study [12] analysed in more detail the efficiency of Nigerian airports in terms of handling
imprecise data using a two-stage fuzzy approach. The study focused on assessing the efficiency of
six major Nigerian airports in the period 2007-2013 by applying a two-stage [uzzy-based
methodology suitable for handling imprecise data. [fuzzy data cnvelopment analysis models for
traditional assumptions concerning scale returns are employed (o assess the productivity of Nigerian
airports over time. In the second stage, fuzzy regression based on different rule-based systems are
used to predict the relationship of a set of contextual variables and airport efficiency. The results
revealed the impact of operator and cargo type on efficiency levels, and determined the policy
implications for Nigerian airports.

Furthermore, [13] studied the efficiency of Nigerian Airports using the Stochastic Frontier Model
(Cost Function) that captures the impact of unobserved managerial ability. In the study, they utilized
Alvarez, Aras, and Greene model (2004), referred to as the AAG model. Their findings show that
contextual variables may, if allowed simultancously will, control the impacts of managerial ability
on the efficiency on passenger traffic, which is the major output of the air transport operation. Some
rescarchers [14,15] also studied airport efficiency performance in Nigeria using the DEA-BCC
modecl. It [ollows [rom the study that there is a highly signilicant relationship between the inputs (total
assels, runway dimension, and number of employees) and the output, which is passenger and aircrali
traffic during air transport operations. The study also proposes policy/strategics to turn incfficient
airports into efficient.

Finally, [16] focused on measuring and explaining the evidence of efficiency and sustainability
of Italian airports. The findings reveal that airport size, presence of low-cost carriers, and cargo traffic
have a significant impact on the technical and scale efficiency of Italian airports. In other words, air
(ransport privatization and deregulation can positively affect regional airport cfficiency and

sustainability.
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airports over time. In the second stage, fuzzy regression based on different rule-based systems are
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revealed the impact of operator and cargo type on efficiency levels, and determined the policy
implications for Nigerian airports.

Furthermore, [13] studied the efficiency of Nigerian Airports using the Stochastic Frontier Model
(Cost Function) that captures the impact of unobserved managerial ability, In the study, they utilized
Alvarez, Arias, and Greene model (2004), referred to as the AAG model. Their findings show that
contextual variables may, if allowed simultaneously will, control the impacts of managerial ability
on the efficiency on passenger traffic, which is the major output of the air transport operation. Some
rescarchers [14,15] also studied airport efficiency performance in Nigeria using the DEA-BCC
model. It follows from the study that there is a highly significant relationship between the inputs (total
assels, runway dimension, and number of employees) and the output, which is passenger and aircrall
traffic during air transport operations. The study also proposes policy/strategies to turn ineflicient
airports into efficient.
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have a significant impact on the technical and scale efficiency of ltalian airports. In other words, air
transport privatization and deregulation can positively affect. regional airport efficiency and

sustainability.

113

Scanne d with CamScanner



Table 1 List of airports, names, and location. Source: Federal Airport Authority of Nigeria

Airport abbreviations Name and location of the airports ;. n NN
KANO INTL International wing of Mallam Aminu Kano Alrpmt Kano
KANO DOM Domestic wing of Mallam Aminu Kano Airport, Kano
SOK INTL International wing of Sultan Saddik Abubakar Airport, Sokoto
SOK DOM Domestic wing of Sultan Saddiq Abubakar Airport, Sokoto
ABJ INTL International wing of Nnamdi Azikwe Airport, Abuja
ABJ DOM Domestic wing of Nnamdi Azikwe Airport, Abuja
ILR INTL International wing of Ilorin Airport, llorin .
ILR DOM Domestic wing of Ilorin Airport, Ilorin e
MAID INTL International wing of Mdldugllll Airport, | \/lalduguu NP N | -
_MAID DOM __ Domestic wing of Maiduguri Airport, Maiduguri
YOLAINTL  International wing of Yola Airport, Jimeta

YOLA DOM Domestic of Yola Airport, Jimeta

2. Data and methods

Data was collected from the departments of stitistics of all selected airports via the Federal Airport
Authority of Nigeria (FAAN). The study covered a period of 18 years (from 2001 to 2018), from six
northern Nigeria airports. SFA model was used to carry out the analysis using the software STATA,

version 11 .

2.1 Model specification

Stochastic Frontier Analysis (SFA) is a parametric statistical approach developed by Aigner ct al.,
(1977). It is used to calculate efficient production frontier and enable the division of random error
and cfficiency factors. SFA is a well-known technique for determining the production fronticr and

efliciency score of any organization.

Mathematically, stochastic frontier analysis can be expressed as follows:

= f(xi; B).TEL, [-] (1)
T b4 .
LS f(xtB)exp (vi)’ [-] =

exp{fo+ ft(lnx1it)}+ ft(nx2it)+ fL(inx3it)+ Lrlinxtit)+Vi+Ui

exp TEL = exp {(fo+pt(Inx1it)+ pt(In2it)+FL(In3it)+pr(Inx4it)+Vi > -] )

where: yi is passenger throughput [people]; TE is technical efficiency [-]

Taking the log of both sides,

In(yi) = In{ f(xi; B):-!- In(ei) + vi}, [-] v (4)
in (yi) = fo+ Xi-, ft In (xit) + vi — ui, |-] (5)
logiLi= —ln— -—--—ln(aZ) + Y in (1 - ¢(21), [-] (6)

Assuming that there is n input with linear production function in logs, it can be defined that;
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ui = —=In (ei), [-] (@)

resulting in
In(yi) = Bo+ X7y Bj In(xij) + vi —ui, [-] (8)
Since ui was subtracted from In(ei), ui > 0 which confirms the carlier stated 0 < ei < 1.
The Productivity output index used for this study under the stochastic analysis model are:
Y1 is Passenger throughput [people]; Y2 is Aircraft Movement [n].
While the productivity input index to be used are:

X1 is Terminal capacity [-]; X2 is Runway Dimension [m]; X3 is Total operations cost [§]; X4 is
Ground Handling Equipment (GHE) [-]; X5 is Number of Employees[n].

3. Result
Stochastic Frontier Analysis used for performing the analysis shows a robost result as regard to airport

operational perfomance using some inputs and output variables.

3.1 Descriptive Statistics of SFA
Table 2 below presents brief descriptive statistics of the variables, which represent the selected twelve
northern Nigeria airports subjected to the analysis using the Stochastic Frontier Analysis model.

Table 2 Descriptive statistic for the distribution of SIFA. Source: authors

LnVariable Description Mean Standard ~ Minimum  Maximum
deviation T = = - o

LnY, Natural log of passenger 10.3115 3.4036 0.0000 15.167
throughput -

LnY; Natural log of Aircraft 6.5626 2.6949 0.0000 [1.0676

Ln X Natural log of terminal 5.3134 0.6482 3.9120 7.2442
capacity - Sl 0 ol e ik )

LnX; Natural log of runway 11,9902 0.2239 11.5899 12.6603
dimension e R R o Dy

Ln Xs Natural log of total 19.1929 2.0234 14.3514 27.319

_ operation cost ' B

Ln X4 Natural log of Ground 2.4382.  0.5090 20794 38501
handling equipment e o2 e il

Ln Xs Natural log of the 5.1144 0.9623 32189  7.0553

number of employees

Il
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3.2 Analysis of Production Function of Some Selected Airports

Table 3 below presents the calculated production function of each selected airport at a given level of ;
both the dependent and the independent variables. The regression analysis resulls show the
relationship between the dependent variables and independent variables as used in the study.

Table 3 Output summary of production function. Source: authors

Regression Statistics

Multiple R 0.7960 ' . Sl W
Root MSE 2.2617 T T, =)
R-Square 0.4676 .
Adjusted R-square 0.4549 - . _
Number of observations 216
Variables Coefficient ~ Standard t-test P>|t]

' Error
Constant 68.789 10.2085 6.895 0.000
Ln Terminal capacity 0.646 0.3103 2.09 0.038
Ln Runway dimension -6.027 0.9489 -6.83 0.000
I.n Total cost 0.113 0.1201 0.775 0.428 -
Ln GHE 0.435 0.5983 0.815 - 0.476 .
Ln Employee 1783 0.2785 6.505 0.000

3.3 Comparison of actual airport productive clficiency using SFA and Cobb-Douglas
production function __

The study compared the performance efficiency results obtained through the SFA using half normal

and exponential distribution model with the results of the production function obtained through the

Cobb-Douglas as shown in Table 4 below. The result shows the coefficients, standard error, and T-

ratio with the calculated values of the variables used are interrelated, and the error term shows the

technical inefficiency and elminates random noise. The exponential distribution tends to eschew all

inaccuracies from the analysis presented in Table 4 below.




Table 4 Comparison of Cobb-Douglas production frontier and SFA estimates. Source: authors

COBB DOUGLAS PRODUCTION FRONTIER

R STOCHASTIC FRONTIER ANALYSIS ESTIMATES
~ Estimates  Coefficient ﬁt;ndar T-' C:ef.‘tl'::(i)::tal Standard ~ T-ratio Expog:l;;‘l;':c[:icnt §tnudard T=
Constant 68,98 10.?&5 ;a;:gs 53.610 :ls::;rrt 170043 51.904 i,";?; '":?lllgs ‘
LonTme  0.646 03103 2,09 0918 0.131 899833 0759  0.251 3.015
LnRwd 6027 09489 - -6.83  -4.638 0.328 -15504.1  -4.542 0.613 7.345
LnT.cost 0.113 0.1201 0775 0.146 0.199 1193.6 0.045 0.066 0.70
Ln GHE 0435 0.5983  0.815 -1.158 0.378 48372 -0.723 0.340 -2.13
LnEmp  1.783 02785  6.505 2.043 0.081 17506.1  1.944 0.145 13.40
Sigma 61.5E+05  0.046 0.499 0.088 .
(av)
Sigma 3.363 0.180 a 2.095 0076 3
(ou)
Sigma 11.66 2.403 4.665 0,709 e
(a?)
“Lamda 15.55 0.205 4378 0226
(N
Log K -432.107 .. -420.198

3.4 Estimation of productive efficiency scores of domestic and international airports in given

arca using SFA

Table 5 below presents estimated SFA the productive efficiency results of each airport in the period

2001-2018. The efficiency of each airport is measured in percentage. Airports are considered

productive and efficient only if the observation level equals 100% (the productive frontier). Airports

'with the efficiency score below 100% are considered inefficient. Combined output and input variables

¥ ira

score. It shall be noted that any airport operating below an efficient score of 1 (100 %)

- werc analyzed and the cfficiency level of the airports is estimated by obtaining values from 0 and |

and efficient while the SFA estimated resqlt for this study shows that all the airports
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Table 5 SFA estimated efficiency score in the years 2001 - 2018. Source: authors

Airport Efficiency Scores Ranking  TIE (%) ;
abbreviations J
ABJ INTL 0.424915 5 SIES)

£PNIINLUE 0120539 10 8795

SOK INTL 0.165216 8 83.95

ILR INTL 0.085441 - 1] 91.46

MAID INTL 0.231759 7 76.83

YOLA INTI, 0.130707 a9 86931

ABJ DOM 0.642003 Il 358

KAN DOM 0.055293 12 94.48

SOK DOM 0.550622 2 35.8

ILR DOM 0.46933 4 53.07

MAID DOM 0.513922 3 48.61

YOLA DOM 0.358177 6 64.19

Average score 0.312327019

TR y1 (output) ]
dE= f (xi,p).exp (vi) (frontier)’ [ ] (9)
exp(Bo+ Bt(inx1it)}+ Bt(lnx2it)+ BL(nx3it)+ fL(lnxsit) +ViiUi

AP exp (fo+ft(inx1it)+ fe(In2it)+pe(In3it)+fL(Inx4it)+Vi kel S

where: TEi is Technical Efficiency [-].
| TECHNICAL EFFICIENCY GRAPH

il o i o i o it e i S A S et A e e ok ae

= -

i

EFFICIENCY SCORES
(=]

ABJINTL KAN INTL SOK INTL ILRINTL MAID ~ YOLA ABJDOM KAN SOKDOM ILRDOM MAID  YOLA |
INTL  INTL DOM poMm  boom |
AIRPORTS 5
2 TECHNICAL INEFFICIENCY GRAPH
3
S 100 [ P :
RSO == : - T
T A e e o :
] g 'ABJINTL KAN INTL SOK INTL ILRINTL  MAID  YOLA ABJDOM KAN SOKDOM ILRDOM MAID  YOLA
i = INTL INTL DOM bOM  DOM
% AIRPORTS

technical jf-:fﬁei"ency and inefficiency according to SFA in the period 2001 - 2018,
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Rule statement: If the probability-value is < 0.05 (5 %), the null hypothesis is rejected while the

alternative hypothesis is accepted.

3.5.1 Analysis of Hypothesis 1

oi: There is no statistical association between passenger throughput, aireraft movement, and
the terminal capacity. |

Table 3 shows that the calculated p-value is 0.038, which is lower less than the (abulated value (0.05),
which indicates there is a statistically significant positive relationship of passenger throughput,
aircraft movement, and terminal capacity. This study thus rejects the null hypothesis and confirms
the alternative hypothesis on the existence of a statistically significant relationship of passenger
throughput, aircraft movement, and the terminal capacity. This implics that passenger throughput is
a determinant of aircraft movement terminal capacity.utilization; the higher the passenger throughput,
the higher the number of aircraft movements, and the more terminal capacity occupied. Morcover,
[17] focused on the appraisal of airport terminal performance. Using the data [rom MMIA Lagos,
they used a multiple regression model to determine the production levels, opcrations capacity, and
attractiveness for the stakeholders. The study reveals that terminal infrastructure helps the airport in
terms of landing and take-off; adequate funding thus must be provided for the transport-related

project.

3.5.2 Analysis of IHypothesis 2

Io2: There is no statistical significant relationship between aireraft movement and runway
dimension.

As seen in Table 3, the p-value calculated is 0.00 < 0.05 compared to p-value tabulated. This indicates
that there is a statistically significant relationship between the aircraft movement and the runway
dimension. This study thus rejects the null hypothesis and accepts the alternative hypothesis on the
existence of a statis‘tically significant relationship between aircraft movement and runway dimension.
This implies that the better the condition of the runway dimension and the larger the dimension of the
runway, the safer the aircraft landing and take-off is. Moreover, the safer the runway and the greater
its dimension, the higher number of aircraft will use the airport, thus increasing the productivity and

efficiency of the airport. [2]

4. Disscussion
The table presents the average value, the standard deviation, the minimum, and the maximum value
of the variables used for the purposes of the study. The total cost (input variable) achieves the hi ghest

maximum value of 27.319. This is followed by passenger throughput (output variable) with the value
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of 15.167, runway dimension (input variable) with the value of 12.6603, and finally aircraft
movement (output variable) with the value of | 1.0676.

I'he table also shows the coefficient of each variable, standard error, t-value, and the p-value,
where the t-value shows the ratio and significancy of each variable for other variables; it can also be
used to test the hypotheses. Terminal capacity, total cost, ground handling equipment, and the number
of employees are highly significant with a positive t-value of 2.09, 0.775, 0.815, and 6.505, while the
runway dimension is also significant, with a negative t-value of -6.83, which implies a decrease in
the efficiency level. The R2 value of 47 % implies that the aircraft movement in the study arca is
explained by the explanatory variables, It shows 45.49 % of modified R, which explained the
percentage at which the independent variables explained the dependent variables. The Multiple R
with a value of 0.7960 shows the overall existing relationship of 79.60 % between the independent
variables (passenger and aircraft) and dependent variables (Terminal, runway, total cost, GHE, and
the number of employees).

Table 5 presents the overall average of the technical inefficiency score of the domestic and
international airports in the area under review. According to the results, the most efficient airport 1s
ABJ DOM, with the efficiency score of 64.20 %, followed by SOK DOM with the efficiency score
of 55.06 %, MAID DOM (51.39 %), ILR DOM (46.93 %), all of them operating at the abovc-average
level of the efficiency score. The remaining eight (8) airports include MAID DOM with the clficiency
score of 13.07 %, KAN INT’L (12.05 %), SOK INTL (8.54 %), ILR (23.17 %), YOLA INT’L
(13.07%), KAN DOM (5.52 %), and ABJ INTL with the mean efficicncy score of 42.49 %. SI'A
result estimated the average efficiency score to be 31.23% and the average inclliciency scorc of 68.77
% for the airports in the given area. Coelli et al. (2005) believe that most of the output-oriented
measurings of technical efficiency is the ratio of observed output to the corresponding stochastic
frontier output. The policy implication resulting from this study indicates that reducing the number
of employees by making airports in the given area more efficient would be a befitting solution for
these airports to minimize the costs and other input variables to improve the efficiency level. The
decreasing return-to-scale is observed to be the predominant form of scale inefficiency in the northern
Nigeria aviation industry. Finally, the two hypothesis testing show that there is a statistical significant

relationship between the dependent variable and independent variables used for the analysis.

5. Conclusion
The study concludes that the results of airport operational performance estimated through the SIFA
model show that none of the airports is operating under an efficiency score of 100% during the study

period.
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I ht’j results of the analysis show that none of the airports operating in the northern region are
operating at 100% efficiency level. Three of the airports analysed show 50% efficiency level and
a?ovc while the remaining airports are operating below 50% efficiency level. Ilorin International
airport (ILR INT L) is the least efficient airport with the score of 0.08544 1. This indicates that such
an airport should be closed down or privatized. The SFA result estimated the average efficiency score
in the given area to be 31.23 % and the average inefficiency score of 68.77 %. The study
recommended the airports in the area under review to improve their technical efficiency by reducing
their unit costs as well as some other inputs to increase their efficiency. Finally, the government
should find a way to start public privatisation or concession of the airports (airport reform), which

could make some airports try to improve their efficiency level.
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