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ABSTRACT

Indian container terminals handle 2% (17 million TEUs as of 2021) of the total global
container throughput with two terminals listed among the top 100 world container
terminals. Various international container ports such as Singapore, Hong Kong container
ports handle more than the entire container traffic handled by Indian container terminals.
With the advent of Government of India initiatives such as Sagarmala, Unnati project, etc.,
container terminals are expected to improve their key performance indicators, thereby
enhancing operational performance. In the upcoming years, the container terminals in
India can attain more substantial throughput targets by exploiting their untapped potential
of throughput. As per the Maritime India vision 2030, the Indian container terminals are
expected to handle 25 million TEUs by 2025. There is a requirement for huge scope of
improvement in its operational performance for the Indian container terminals. Despite the
number of studies on the competition, and performance related aspects of container
terminals, most studies are of developed nations, and very few are of developing nations,
such as India. Indian container ports are very critical due to their location advantage and
their ability to handle transshipment traffic. There is a need to understand their market
structure and performance at the micro-level, specifically the terminal level rather than that

of the whole port.

Numerous factors may affect the existing terminals’ ability to perform to their
maximum capability. Despite the significance of the factors, no studies are available on
the identification of the factors and their influence on the operational performance of the
container terminals in India. Therefore, it is critical to identify the enabling and inhibiting

factors and develop a conceptual model that indicates how their relationships affect the
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operational performance of the container terminals in India.

This study analyses the concentration and deconcentration tendencies of the
container terminals of India through empirical analysis, utilising concentration ratios,
Herfindahl Hirschman Index (HHI) and the share-shift analysis (SSA) over the period of
2014-2020. Further, the study examines the development of Indian container terminals over
the same period. The growth share matrix was plotted to bifurcate the terminals based on
their market share and growth rate. The results indicated a deconcentration trend over the
period of six years among the container terminals of India. The HHI index has reduced by
over 37% in the six-year period considered, indicating that the market is moving towards
perfect competitiveness, thereby increasing the scope for the development of new terminals.
There were nine container terminals which demonstrated positive shift over the period of six
years. The Adani International Container terminal (AICT) and Chennai International
Container terminal (CIT) emerged as the star performers in terms of the growth share matrix
over the considered period. Competitive positioning of each of the container terminals were

presented. This study is the first of its kind related to the Indian container terminals.

To bifurcate into high and low performing terminals, this study evaluates the
performance of container terminals using data envelopment analysis and Malmquist
productivity index. Based on the analysis, there were two container terminals namely APM
Terminals Mumbai, and the Bharat Kolkata container terminal which were consistently
efficient over the period of six years. Reasons for inefficiency foe each of the container
terminal was presented and it was inferred that scale inefficiency was prominently increasing
in the Indian container terminals. It was observed that there is a decline in the operational
performance of the container terminals located along the West Coast than that of terminals
located along the East Coast. Decline in the operational performance of container terminals

operated under major ports was observed when compared to the terminals under non major



ports. Based on the Malmquist index, there were five container terminals, namely Kattupalli
International Container Terminal, the Adani Mundra Container Terminal, the Adani Hazira
Container Terminal, APM terminals Mumbai, and the Visakha Container Terminal, which
were categorised under high performing. The low performing terminals were the Dakshin
Bharat Gateway Terminal, the Adani International Container Terminal, Jawaharlal Nehru
Port Container Terminal, Tuticorin container terminal and Bharat Kolkata Container terminal.
Malmquist index and net shift of each of the container terminals were plotted to identify the
high performing terminals with a gain in the market share over the period of six years. There
were six container terminals namely Visakha Container Terminal, Vallarpadam International
Container Transhipment Terminal, Haldia International Container Terminal, Adani Hazira
Container terminal, Krishnapatnam Port Container Terminal, and Kattupalli International
Container Terminal which gained the market share over the period of six years and were high
performing. The analysis inferred that there is a need to identify the factors affecting the

operational performance of container terminals of India.

Grounded theory was utilised to identify twenty-one codes as enabler attributes and
were classified under six concepts categorized as enabling factors. Fifteen codes were
regarded as inhibitor attributes grouped under three concepts categorized as inhibiting factors.
Seven codes were regarded as performance indicators classified under performance factors.
These identified attributes were grouped using exploratory factor analysis based on 81
responses obtained from 26 container terminals of India. The analysis yielded five enabling
factors namely infrastructure upgrading and system initiatives, terminal facilities and policy,
reefer systems and logistics advantage, concessions and cost initiatives, and systems and
processes, three inhibiting factors namely management and resource related issues,
infrastructure issues and market capture, and policy and procedure related issues and two

performance factors namely handling and storage related indicators and berth and vessel
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related indicators. Hypothesis based on the relationships were established along with a
conceptual model. The model was tested using partial least squares structural equation
modeling approach. This study yielded a conceptual model consisting of five enabling factors
with fifteen enabler attributes, three inhibiting factors with twelve inhibitor attributes and two
performance factors with seven performance indicators. The enabling factor titled
infrastructure upgrading and system initiatives emerged as critical enabling factor with
attribute titled adoption of modern container handling equipment as the critical attribute. The
inhibiting factor titled management, and resource-related issues emerged as the critical

inhibiting factor with attribute titled management corruption emerged as the critical attribute.

Conceptual model was validated using qualitative comparative analysis to understand
the combined and interactive effects of three sets of conditions namely the physical
characteristics, enabling factors, and inhibiting factors to the operational performance of
container terminals. The results indicated that the considered conditions combinedly affect
the operational performance. The most commonly occurring conditions identified in the study
were quay infrastructure, yard infrastructure, infrastructure upgradation and system
initiatives, reefer systems and logistics advantage. A conceptual model encompassing all the

successful combinations of the conditions was presented in the research.

The outcomes of the study would enable the port authorities, private players, and the
port operators to understand the market they are operating in and the strategies to devise for
the purpose of improvement of the terminals. This research shall help the port authorities to
adopt enabling factors and mitigate the inhibitor factors to improve the operational
performance of container terminals. This research can support the decision makers in
improving the operational performance of container terminals by adoption of the supporting
conditions identified in the study. This study may help port professionals and port operators

incorporate these factors and improve the operational performance of container terminals.
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Furthermore, this study contributes to the minimal literature available on the factors
influencing the performance of Indian container terminals and adds to the existing literature

on Indian container terminals’ performance
Ind t t 1s’ perf
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YRA SR ei-d $d df¥d &1 22 (2021 d& 17 ™A TEU) TUEd € S
100 fay HeR # Foldw af cfHaal & I bR yye el fafte siaRvs
HeR §GUE SRR, 8HIT HeR URAG deR cfiFal gR1 Ienfad  Sguf
HeR A Pt gadl # deg e GUTAd §1 HRd PR Pt Ugd ol
GRRHATET, I TREISHT, 31 & MTHA & 1Y, HeR cfidl ¥ 3P UH ez
ddhde! § YR @ WG g, o ufvare e & i) oM o anf # deR
Al URA U SR &HAT BT Glg a3 Hegayul Ygc ded U
Jhdl § Ygc &1 TIergH a1 fasH 2030 & AR, YR R <fifd € 2025
d® 25 MR TEU @Y GuTeH &1 I8fle 81 & fa=d SRR &1 SHTa=gehdl & HRdY
HeR cffadl & fou 39 uikare UekH d guR| & dravg Ufadifidr R seqg-
B! GG, 3R PR b Yeq e uge i, iy sreme el =i & €,
3R §gd #H fAeria 32 & 89 HRAl YR $HeR dee 9% RM
% HRU 9gd He@yUl § SR uRaed IaR &I GHIEH B SF@! &EAll b
IR P I P oRexd ¢ G&H TR W WA 3R JexH, fady ¥ ¥ 39

IO <fId TR R deE @

B DHRD HISEl ! Bl I UG PR BI &HdT B UHIfAd B b &
HfAHTH &l HRD! b Hed &b dIAv[G, PIg AT IUAS ol § P URETe UaRH W
HRD! 3R 9P YHTT B1 UgIH HRd H dhe-R eiia | ST, J&H 3R 3faRIed i Uga
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FRAT gAYl § R IR U JaIND Hled [qdRId HRd & ol S1ATd BT § [ S R
&Y GHITIT IR & R B He-R il o1 uRame uezH|

g 31T 1 U 3R fadhsfieprur ugfral o1 fawawur s 8 SrgHasr4 fazayor
& HIH ¥ YR & He-R e, THTIT SIUTd BT SUART HRd §Y, Herfindahl Hirschman
Index (HHI) 3R YIR-Re fITAWr (SSA) Pt 3@y H 2014-20201 FTF ST, 3HeqT—
YR SR fH-dl & fAHM &I ST HRdT & Ub gl 3afd | MY TR AR &1 & YR TR
cifet &t fauioig & & o wife foran T o1 Sa! IR TRIGRT iR 9™ &R
OROIMHT 7 R T& [Gdhgiaol Ugii &1 dobd fGa1 YRA & de-R cfidl & did §8 91 B
A | HHI G i | HH! TS ¢ HHT ST § b B8 AT & 3afd H 37% I 31fdw, T8 q2ial
2 6 IWIR 3 5i¢ @1 © quf ufermeferehan, R/ ¢ efifelt & fasrg @t fomsw a¢ St
g1 A HeR <fifa 2 i B8 . &t 3afd ¥ YHRIAS deard &1 YexH far auf| sigr
EeARMA R SIHAT (AICT) 3R 998 3eTMd dheR eid [Tsmseh My IR Afea
& AT H WR WBIHR & TG H IR ¢ faarrdi= s@afd #| ude deR efifaa ot ufawgeff
fRufq <t U1 o) 8 YR dHeR cfial 3 Jefa Sromit avg o1 gl e 5

I 3R (9 U= %R arat el § fauTioid e & fore, g Sierem Jedich] Sl
g Sc fIwrw! ey 3R ArcHee &1 SUANT B He-R cii-dl Bl UakH Idradhdl
L@HiH | fIRAu0 & SYR W, THUH 9 &l HeR cibd 3 <fifaa 4es, 3R URd
PIABTAl DR A St AR A B A1 DI Al T YUTdt | YD beR DI ST &
PR T HAA U fohaT T T 3R T8 SITH G 17 4T o TH b1 31eid U =0
¢ 51 ¥t HRdg SR <ial #1 I8 @1 T § b uRares | fRrae oS § cfife ot
qoT H O BIRE & 1Y YT R il o1 TeRH gaf de & a1y fRyd g1 e cfiaal




& UfaTer UG’ § fIRTae TR U@ & ded il &! gadl § T §6Te! & ded daerd
ST T YT §GNE AR e & YR W, Ui de-R efHAa 3, 3yl degacl
qas, 3R faxmar deR efifa, St 3= UexiA & dgd aifferd fasar T o1 &1 HeRH oA
aTdl i ST 3 YRd Ted TfHHd, SaMT $eARMA deeR Cii-d, SaTexdld "6 ulc
HeR i, IABIRA BeR fHTd 3R YR SIAwdl deR eiHad | Tdd dhe-R eri-d
@] A S0 3R ¢ RIUT BT Ugd™ I & [ad Wic fohar 71 T B8 auf & Siafd
T IR TRl ¥ gfg & 1Y I UaRH oA did cib-a| dgf fo=mar deR efifaa,
JEIRUGH SRR ATH & B8 R fiia & dHe-R e e, gfeaar Sexaema
YRR e <fie o 8 T1a 1 Sfafd) H Aok fRRie g1Rid Ft 3iR 3= & yegiH
TR Y818 | FIRAyor 3 SIgAM TR fob UHIfad H3 a1 HRP| DI UgaT B &1 SHTaIeval
& URA & HeR cri-al BT Rare Ue=H|

T3S S WRI BT IUINT 3FD Y HIS Pl TdeR GRS & =0 § Uga & o
T T T SiR W& HRPI & ©0 H Tliehd S8 SAYURUNST & dgd avfidd [odT 71T T

USE @IS ¥ RIYH BRI b &Y 8 qiiidd di- MAURUNSH & d8d THGIdd ARIUD
faRIwdrell & =0 & AT I1dT § | UGRH HRP| & dgd aiidd 9Id HIe Bl UG Yahdd &
U T JHET ST AT 37 Uga1 718 fa=warsfl &1 81 . & YR W Wogul HR faeiwor &1
JUART Hxh TGP bl T YT HRA & 26 He-R cri-dl o W Ufdfshand | fazasor §
Uia gl e sfaeiRem S99 SR Ried ugd, effia gfaem ok ifd S &R®, Jwe
Rieen SR dfviRes @y, Rarad ¢k drTd usd, $iR Rikew SR ufshany, diF sy
PR YT YU R T Taieh e, giardl & & e, 3R TR IR Heoll, 3R Aifd 3R
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fehar Tae ge 3R 1 Ue=H HRE Srufd g iR HeRu Taifdd dohde 3R 99 SR Uid
I T | et & SMYR TR UREH1 &1 RITTT a. & 1Y B1 T8 2 Yhed- e e |
31 gATH 71 TRTTETD GHIBRUI DT JUANT HRh HISA BT URIEIUT fasar T o7 Al T
ERDIN| T HTT - U daIRG Hied U fobar o dig e SR M J Usg
TSR ARVdTst & W1y, IRE SraRiud faRmdrsi ard fiF srakiued HRe 3R < urd Uexi=
Thad! & 1Y YeRH SRS | S F&H B AT SRS §-A1g! id & 379 3R Ried
D U8 & Y HEAYUl W&H PRP & ©F H IR YD HeR 88T FUBU &l
TE@yUl faRIYdT & 9 # U1 2w faRwar| vee e a1d SfaRid® HRP, 3R
TaTe § et e, Agayuf & U H IR FeeE YPER UMuD AR & WY HaRIH
HRH HE@YU ARVl & =T H SHIT|

JaTRe Higd Bl FHA & {78 [urerss JeTde faeeyul 1 IuaNT He HI- fba
a1 T Rt & ot el &1 Agad SR 3id:foraraded guTa srufq Hifae fa=arstl, gem
$HR- AT BRI, 3R P URTTA UG & oY SaRIY®H HRE dhe-R ciH-d | GROmH! = Hebd
fean i foam &1 715, Rufaat Tgad 0 I HIfad SRl § URarad UeRH | seaa § ggar
Ts Y 3% g Tl fUfat & ShReaR, a18 SWREER, SWRETR UISIH 3R
e 3 Uz, STearHt Yo 3R g A1 | U JaRe Arsd forad It =nfire § iy &
gRfRufaal &1 Iwd JareH ugd fovar |

3T & URUMH seme TRy, ot Raenfsal ok Ui 3ifa¥ex! &t I d6iR
B! GHSA b Ty forH o S R @ & SR Ol daR dA & oy efial & JuR &1
IR | 3 MY J U< DR Bl Hag (ol Jared B YUR & fo7T Tad o dTd SR
T ST IR HIRIUD HRD| DI HH BAT de-R cii-d! BT UerH | ag e ok fafarsit
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&1 AT TR THdT ¢ TeTID Bl SUAIIHR HeR cridl & giRarer TekH d JUR HAT
3T | UG 715 Al | T8 AT §aie URIaR! 3R SGNE ORI & GG HR Fabvd]
8 3 HRB| DI M B R Be-R cfHal & TRaTe TSR & YR $X | SHS faATd, T8
T BRI IR YA FAdH Aifed T ANGH ¢l § YR ek cH-dl & UG P
THTIIA PRl & 3R Hiolal e H Siiedl & HRd ek cfial & TaRH WR.
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