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ABSTRACT 

The ports incur higher monetary expenditures and have a lengthy gestation period for organization. A large number of the world's 

busiest seaports in Asia and the Americas had traffic jams in 2014. Because of transportation problems reaching coastal ports, 

landlocked nations trade 30% less, which slows their growth rate. There is no substitute for marine transport when it comes to cost-

effectiveness, connection, and flexibility, especially for landlocked countries. In seaports, operational efficiency and stakeholder 

satisfaction are closely related; when efficiency is high, satisfaction is high, and vice versa. Stakeholder involvement, technological 

advancements, and infrastructure are critical intersections of these two elements. Stakeholder satisfaction may be increased by the 

improvement of infrastructure, especially access roads and rail lines, which can decrease congestion and improve turnaround times. In 
a similar vein, digital data interchange and Port Community Systems (PCS) are great tools for streamlining processes and improving 

communication, which in turn increases efficiency and delights stakeholders. Significant ports' efficiency has been evaluated in the 

research. Because of overcapacity, major Indian ports have very high TRT and poor productivity compared to other ports throughout 

the globe. Additionally, Indian ports have not been upgraded to accommodate novel cargo kinds. By doing this kind of evaluation, 

ports will be able to gauge their level of efficiency and implement strategies to address their weaknesses, allowing them to achieve or 

exceed internal criteria. 
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INTRODUCTION 

The transportation sector and item commerce have both been profoundly affected by the globalization of the 

global economy.  The ports incur higher monetary expenditures and have a lengthy gestation period for 

organization.  A large number of the world's busiest seaports in Asia and the Americas had traffic jams in 2014.  

Thus, countries have shown an interest in modernizing their ports to improve their operational viability via the 

use of machinery and the international maritime sector.  Among the world's peninsulas, India is among the 

finest. 

 There are 200 ports in India that are not listed as significant.  Seven hundred forty-four million tons of cargo 

passed through India's main ports in the fiscal year 2020.  Foreign direct investment (FDI) in port and harbor 

maintenance and building is welcome in India, according to the government.  Businesses involved in the 

construction, upkeep, and operation of ports, inland ports, and inland waterways are also eligible for a tax 

holiday lasting ten years.  An alternative port for shippers in the Andaman and Nicobar Islands was proposed by 

India in August 2020, when the country announced an investment of 10,000 cr to construct a transhipment port 

on Greater Nicobar Island. This would be a major advance in the port business in India.  The enhancement of 

seaport performance, a decrease in the involvement of the public sector, and ownership restructuring are 

recurring themes.  More private sector involvement and autonomous seaport regulatory bodies have emerged 

since the government stepped back from running ports (Brooks et al. 2017).  As a result of port reforms, the 
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landlord port model of governance has become the de facto standard.  The World Bank (2001) states that under 

the landlord seaport model, the private sector takes over port operations, and the terminal operator then put 

money into the superstructure, which is cargo-handling technology.  During the concession period, the terminal 

operator may reap the benefits of the investments made.  The port authorities, private companies, or public-

private partnerships pay for shared port infrastructure under the landlord model.  This is different from the 

public service seaport paradigm that was prevalent before to port reforms.  When it comes to public service 

seaports, the responsibility for planning, managing, and operating the port falls on the port authority.  A public-

private partnership, the port authority, or a single private firm may provide nautical-technical services including 

pilotage, towage, mooring, and perhaps dredging. Alternatively, many private firms might compete for these 

contracts. 

Role of  maritime transportation plays in promoting economic development 

Asia's competitive advantage in cheaper shipping of goods is the reason for its dominance in container ports, 

with nine of the ten busiest ports situated there. This benefit depends on having developed transportation 

systems. Making informed decisions and appreciating the critical role that maritime transportation plays in 

promoting economic development require an understanding of this importance. When comparing coastal and 

landlocked nations, ports are clearly important to economic development. Landlocked countries grow at a 

slower rate because they trade 30% less, mainly because of transportation issues getting to coastal ports.  

Stakeholder satisfaction and operational efficiency in seaports 

In seaports, operational efficiency and stakeholder satisfaction are closely related; when efficiency is high, 

satisfaction is high, and vice versa.  Stakeholder involvement, technological advancements, and infrastructure 

are critical intersections of these two elements.  Stakeholder satisfaction may be increased by the improvement 

of infrastructure, especially access roads and rail lines, which can decrease congestion and improve turnaround 

times.  In a similar vein, digital data interchange and Port Community Systems (PCS) are great tools for 

streamlining processes and improving communication, which in turn increases efficiency and delights 

stakeholders.  Building trust, which affects efficiency and satisfaction, and detecting and resolving operational 

issues need a collaborative strategy to stakeholder management that includes frequent meetings and open 

communication.  

 Buildings and the Real World: 

Congestion: Ship turnaround times, container dwell periods, and supply chain efficiency are all negatively 

affected by port congestion, which is a common source of stakeholder dissatisfaction. 

Solutions: Improving access roads and rail lines, increasing port capacity, and modernizing cargo handling 

equipment are all examples of infrastructure upgrades that may reduce congestion and boost stakeholder 

satisfaction. 

Technology and Digital Systems: 

Port Community Systems (PCS): A well-planned PCS may enhance communication between port 

stakeholders, simplify customs processes, and enable electronic data interchange, all of which contribute to 

happier customers and more productive operations. 

Digitalization: Automated gate systems, electronic data exchange, real-time cargo monitoring, and other 

digital technologies may improve communication, cut down on paperwork, and increase efficiency. 

Stakeholder Engagement and Collaboration: 

Importance: The port industry relies on a wide variety of stakeholders, such as shipping companies, terminal 

operators, freight forwarders, and customs agents. 
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Collaboration: Port authorities and stakeholders may improve operational problems, efficiency, and 

satisfaction by fostering strong partnerships and open communication channels via joint projects, frequent 

meetings, and the like. 

Measuring Efficiency and Satisfaction: 

Performance Indicators: Turnaround time, berth occupancy, revenue per ton of cargo, and the number of 

gangs engaged are indicators used to quantify the efficiency of terminal operations. 

Stakeholder Surveys: Finding out how satisfied stakeholders are and where you can make improvements may 

be done using regular surveys and feedback systems. 

OBJECTIVES OF THE STUDY 

1. To research seaport operational effectiveness and stakeholder satisfaction 

2. To research how marine transportation contributes to economic growth 

RESEARCH METHOD 

The study's approach is based on relevant information gathered from port specialists. The functional work of the 

Indian major remains exceptional. The performance of major ports is evaluated in proportion to the amount of 

vessel and container traffic they manage. Data from 2004–05 to 2018–19 have been included in this study. The 

ongoing commercialization of port authorities (PAs) and the increasing demand from stakeholders on PAs lead 

to the development of new port performance measures. In addition to satisfying the port authority's need for 

information on port performance, these new indicators are significant for stakeholders with socioeconomic 

interests in a port. The operational efficiency of India's major ports is primarily determined by the following 

efficiency parameters: IT, TRT, PBD time, and AO per ship-berth-day (MoS, 2018). The AO per ship-berth-day 

is the AO for loading and unloading a ship at a berth every day. In order to generate a CPI that assesses the 

overall performance of many ports, the indicators AO, ATRT, DTOR, and IT are assigned relative weights in 

the current research, as seen below.  

With i = 1, 2, …, k, j = 1, 2, …, c, let wi be the indicator's weight and yij be the data-value of the ith indication 

for the jth port. Therefore, we use the following phrase to get the CPI, expressed as a percentage, for jth port for 

a given year.: 

 
where the indicator functions I1[i] and I2[i] are as follows: 

 
and 

 
Remember that AO performs better with a higher yij, but the other indicators do not.   According to the CPI 

expression in (1), a port that performs best across all categories receives 100%, whereas a port that performs 

worst receives "0." 

  The modified scoring function standardised composite performance index (SCPI) may be used to compare port 

performance: 

 
for the jth port, whose value may be understood in this way:  
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 Average performance is indicated by a SCPI of 0, above average performance is shown by a SCPI > 0, and 

below average performance is indicated by a SCPI < 0.  More precisely, if SCPI > a (a > 0, a real constant), the 

CPI is "a" times higher than the standard deviation of all CPIs, and if SCPI < -a, it is "a" times lower.  

Therefore, for any given year, the SCPI-value shows the level of performance quality for each port.  It shows 

each port's absolute location as well as its relative status. 

DATA ANALYSIS 

Shipping and Port Operations in India 

Over 90 percent of India's total exchange volume—77 percent in terms of value and 97 percent in terms of its 

foreign exchange volume—occurs via sea.  The Indian has a 7000-kilometer coastline, 12 major ports, and 205 

operable smaller ports, and is located between the Atlantic Ocean in the west and the Pacific Sea in the east.  

The 12 major ports handled over 75% of port traffic in 2018–19.  Only seven are regarded as important 

compartment ports, even though the majority of important ports handle holders.  The Indian maritime sector 

was likewise under economic control at the time.  There aren't many medium-sized and big shipping enterprises 

in this sector.  Approximately 80% of India's overseas commerce is conducted by private entities.  More crude 

oil and gas carriers have emerged as a result of India's increased crude oil imports. 

Total Traffic by All Ports 

The traffic handled by India's main and small ports throughout the research period is shown in Table 1.  

Comparing major ports to non-major ports, the former handle greater traffic.  The non-major ports also 

experience increased traffic year after year, reaching 22.81 percent in 2018–19. This indicates that the non-

major ports are performing similarly to major ports, while the major ports' limit utilization is gradually 

declining, which needs immediate attention. 

 

Table 1: Indian Major and Non-Major Port Traffic 

 

   

 

  

 383.75 137.83 521.58 73.57 25.57 

 423.56 145.53 569.09 74.43 25.57 

 530.53 213.20 743.73 71.33 28.67 

 519.31 203.62 722.93 71.83 28.17 

2008-09 463.78 186.12 649.90 71.36 28.64 

 570.03 314.85 884.88 64.42 35.58 

 561.09 288.86 849.95 66.01 33.99 

 545.79 387.87 933.66 58.46 41.54 

 560.13 353.02 913.15 61.34 38.66 

 555.50 417.13 972.63 57.11 42.89 

 650.70 517.13 1058.77 70.42 29.58 

 632.12 484.17 1029.03 67.04 32.96 

 687.86 583.04 1118.25 77.19 22.81 

 669.28 550.08 1088.51 73.81 26.19 
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 613.54 451.21 999.29 65.23 34.77 

 589.70 334.81 845.56 66.56 34.67 

 72.56 134.56 168.28 5.08 5.12 

 645.56 534.56 1342.25 56.45 34.56 

 534.14 315.02 923.15 56.42 45.58 

 367.75 156.83 545.67 45.16 34.71 

 56.34 134.67 156.7 4.67 5.78 

 0.09 0.13 0.56 0.08 0.17 

 3.56% 10.08% 5.45% 0.67% -0.89% 

Source: Indian Port Association – Annual Reports compiled (2004 to 2019) 

Major ports' total traffic 

Table 2 shows India's principal ports' traffic.   Kandla got the highest mean score of 84583.35 tons, followed by 

JNPT (63491.19 tons) and Vizag (63433.95 tons). Kolkata had the lowest at 32814.13 tons.   Updated 

Mangalore port performance was constant.   Kamarajar Port grew 17.70% and Kandla Port 15.93%.. 

Total Vessel Traffic 

Number of ships handled is carefully studied.   JNPT handled more vessels.   With 260 boats, Kamarajar port 

saw less vessels.    The CAGR for Cochin port was 3.84 percent.    In example, Haldia and VOC ports had 

negative CAGRs of -1.94 and -2.13.  An unusual identity is assigned to each vessel, and a timestamp is included 

to indicate the date and hour of the vessel's arrival or departure, taking into account the amount of time spent in 

port. Tasks are arranged in a manner that considers both the arrival and departure of the vessel. 

Table 2: Major Port Traffic Statistics (tonnes) 

  
 

 

 

  

  

Cochi

n 

Ma

n 

ga

l 

r

e 

Mormu

g oa 

Mum

b ai 

J

N 

P

T 

K

a 

dl

a 

 

108 

06 

422 

16 

331 

09 

558 

01 

472 

48 

108 

06 

422 

16 

331 

09 

558 

01 

472 

48 

108 

06 

422 

16 

331 

09 

 

994 

5 

362 

62 

301 

04 

501 

47 

438 

06 

994 

5 

362 

62 

301 

04 

501 

47 

438 

06 

994 

5 

362 

62 

301 

04 

 
125 

96 

424 

54 

385 

17 

563 

85 

534 

14 

180 

01 

1071 

4 

152 

57 

3204 

2 

3424 

1 

523 

64 

448 

15 

529 

82 

2007 

-08 

137 

41 

435 

41 

424 

38 

645 

97 

571 

54 

214 

80 

1156 

3 

158 

10 

3601 

9 

3512 

8 

570 

39 

557 

56 

648 

93 

2008 

-09 

122 

80 

480 

00 

464 

12 

639 

08 

574 

91 

220 

11 

1150 

0 

152 

28 

3669 

1 

4168 

1 

518 

76 

572 

81 

722 

25 

2009 

-10 

130 

45 

333 

78 

570 

11 

655 

01 

610 

57 

237 

87 

1070 

3 

174 

29 

3552 

8 

4884 

7 

545 

41 

607 

63 

795 

00 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S3(2025)                 

 

94 

 

2010 

-11 

125 

40 

350 

05 

560 

30 

680 

41 

614 

60 

257 

27 

1100 

9 

178 

73 

3155 

0 

5002 

2 

545 

86 

643 

09 

818 

80 

2011 

-12 

122 

33 

310 

12 

542 

54 

674 

20 

557 

07 

281 

05 

1495 

6 

200 

91 

3294 

1 

3900 

1 

561 

86 

657 

27 

825 

01 

2012 

-13 

118 

44 

280 

84 

565 

52 

590 

40 

534 

04 

282 

60 

1788 

5 

198 

45 

3703 

6 

1769 

3 

580 

38 

644 

90 

936 

19 

2013 

-14 

128 

74 

285 

11 

680 

03 

585 

03 

511 

05 

286 

42 

2733 

7 

208 

87 

3936 

5 

1173 

9 

591 

84 

623 

33 

870 

04 

2014 

-15 

131 

56 

279 

76 

694 

18 

664 

34 

587 

42 

315 

08 

2144 

8 

215 

47 

3686 

1 

2765 

0 

632 

30 

741 

57 

101 

836 

2015 

-16 

133 

32 

263 

63 

732 

68 

674 

33 

595 

71 

330 

74 

2290 

5 

223 

65 

3720 

8 

2648 

3 

652 

14 

777 

13 

107 

587 

2016 

-17 

135 

07 

247 

50 

771 

18 

684 

33 

604 

00 

346 

40 

2436 

3 

231 

83 

3755 

5 

2531 

5 

671 

98 

812 

68 

113 

338 

2017 

-18 

136 

83 

231 

37 

809 

68 

694 

33 

612 

28 

362 

06 

2582 

0 

240 

02 

3790 

2 

2414 

8 

691 

81 

848 

23 

119 

089 

2018 

-19 

138 

59 

215 

24 

848 

18 

704 

33 

620 

57 

377 

72 

2727 

7 

248 

20 

3825 

0 

2298 

1 

711 

65 

883 

79 

124 

839 

 

 

138 

58. 

60 

480 

00. 

00 

848 

18. 

12 

704 

32. 

98 

620 

57. 

05 

138 

58. 

60 

480 

00. 

00 

848 

18. 

12 

704 

32. 

98 

620 

57. 

05 

138 

58. 

60 

480 

00. 

00 

848 

18. 

12 

 
845 

.56 

643 

0.78 

15623. 

89 

454 

2. 

40 

467.67 856 

.78 

656.56 11456. 

50 

478.

3 

0 

4321.4 

0 

845 

.67 

6452.

78 

156

23. 

70 

 

126 

29. 

40 

328 

14. 

13 

578 

68. 

03 

634 

33. 

95 

562 

56. 

30 

126 

29. 

40 

328 

14. 

13 

578 

68. 

03 

634 

33. 

95 

562 

56. 

30 

126 

29. 

40 

328 

14. 

13 

578 

68. 

03 

 

P50 

128 

74. 

00 

310 

12. 

00 

565 

52. 

00 

655 

01. 

00 

574 

91. 

00 

281 

05. 

00 

1495 

6.00 

198 

45. 

00 

366

9 

1.00 

3065 

9.00 

570 

39. 

00 

643 

09. 

00 

825 

01.

0 

0 

MIN 994 

5.0 

0 

215 

24. 

07 

301 

04. 

00 

501 

47. 

00 

438 

06. 

00 

158 

11. 

00 

9168 

.00 

139 

38. 

00 

315

5 

0.00 

1173 

9.00 

351 

87. 

00 

328 

08. 

00 

415 

51.

0 

0 

 

σ 

106 

6.6 

8 

791 

3.3 

8 

168 

33. 

13 

580 

8.2 

7 

531 

8.9 

8 

679 

2.4 

5 

6815 

.51 

357 

1.8 

8 

227

4 

.22 

1035 

8.56 

918 

0.3 

1 

158 

60. 

64 

251 

34.

9 

5 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S3(2025)                 

 

95 

 

CV 0.0 

8 

0.2 

4 

0.2 

9 

0.0 

9 

0.0 

9 

0.2 

5 

0.40 0.1 

9 

0.06 0.33 0.1 

6 

0.2 

5 

0.3

0 

CA 

GR 

2.2 

4% 

- 

3.4 

2% 

7.1 

5% 

2.2 

9% 

2.3 

5% 

5.9 

8% 

7.30 

% 

3.8 

4% 

0.81 

% 

- 1.90 

% 

4.8 

1% 

6.8 

3% 

7.6

1 

% 

Source: Indian Port Association – Annual Reports compiled (2004 to 2019) 

Data Envelopment Analysis (DEA) –Basic Radial Model – Efficiency Measurement 

In a competitive market, most ports examine production.   The current research used a yield-arranged DEA 

model to address the need.   The efficacy of India's major ports is calculated using it.   Port quality is assessed 

using this method.   The data yield factors are in Table 5.   Main port efficiency scores were shown in Graph 1.   

Vizag, Kamarajar, JNPT, and Kandla offer excellent berthing, storage, equipment, and traffic.   Kolkata Port is 

the least efficient, with 16% of amenities accessible.   Inefficient resource utilization lowers port efficiency.   

The present port competency evaluation focused on compartment throughput and overall traffic.   The port of 

Cochin underperformed during study.   Mormugao, Tuticorin, Mormago, and JNPT led the DEA CCR rankings.   

Chennai Port (6th) and Paradip Port (5th) follow. 

Table 3: Variables for Input and Output at India's Main Ports 

 
     

 38 424380 14 68003 42 

 14 296290 93 58503 76 

 16 4786562 39 51105 100 

 22 1517824 6 12874 41 

 21 328981 11 28511 60 

 8 921840 65 11739 100 

 19 899645 513 59184 100 

 19 1180964 31 62333 77 

 

17 273487 189 87004 100 

 8 109124 20 28642 16 

 29 2207476 0 27337 48 

 10 3499988 67 20887 100 

 25 596473 44 39365 100 

Source: Indian Port Association – Annual Reports compiled (2004 to 2019) 
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Figure 1 Port Efficiency on a Large Scale

Port of Kolkata receives a score of 16%, which is considered to be a very poor efficacy level.  However, the 

compound annual growth rate (CAGR) for the total volume of traffic that the port processes is positive.  Despite 

the fact that this port's overall traffic execution is exhibiting a good trend, the productivity is at its lowest.  

Consequently, this reveals that the operational output of the ports may not be reflective of the presentation 

productivity of the ports.  The ports of Haldia, Cochin, and Mormagoa each have a percentage of 48, 41, and 42 

percent, respectively, which is lower than fifty percent; nonetheless, the weight that is taken care of is sufficient 

to be favorable in their development. 

 India's ports of Chennai and Mumbai each have a productivity rate of 77 and 76 percent, respectively.  There 

has been a surge of 23.4 percent in cargo traffic at the Chennai port, while the Mumbai port has seen a gain of 

29.43 percent.  The traffic that is handled by these ports is good; nonetheless, it is decreasing at a pace of 3.13 

percent for Chennai and 10.96 percent for Mumbai separately.  Although the traffic that is being handled is 

growing, it is doing so at a slow pace of 3.08 and 1.60 percent annually correspondingly. 

Table 4 CPI and SCPI values of different ports 

Port  

CPI (%) 

2009-2010 
2010-

2011 
2011-2012 

2012-

2013 

2013-

2014 

2014-

2015 

2015-

2016 

2016- 

2017 

2017-

2018 

2018-

2019 

 
5.45 6.67 9.09 12.45 7.34 7.56 0.67 6.78 3.89 14.00 

 30.43 25.99 22.54 19.13 24.77 27.59 31.72 35.67 24.92 20.49 

 42.02 40.50 40.41 40.44 34.78 50.40 59.28 66.72 57.31 69.86 

 35.00 44.09 40.13 39.80 41.57 52.43 56.84 55.31 41.87 51.12 

 99.00 99.00 96.05 95.14 93.17 94.23 91.23 81.08 94.00 90.73 

 76 SS 35 50 40 

AR 

111 

R7 

38.53 48.47 62.27 63.16 50.77 61.31 

 23.41 24.09 22.72 9.67 31.31 31.22 46.46 48.56 30.67 41.06 
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 47.91 49.08 54.61 52.84 36.87 30.33 26.87 17.19 41.35 58.85 

 

55.54 59.27 63.46 63.77 6725 81.06 99.10 99.37 74.48 97.81 

 36.38 35.09 36.05 35.60 47.65 52.81 64.78 68.16 67.27 72.39 

 56.25 55.26 56.71 50.32 51.81 62.54 73.77 78.20 64.85 72.62 

 22.94 22.71 23.61 6.36 23.14 29.93 47.07 46.77 40.54 47.90 

 28.69 27.39 30.40 25.38 39.08 50.61 69.35 73.82 54.43 53.96 

Port 
SCPI(%) 

2009-2010 2010-

2011 

2011-

2012 

2012-

2013 

2013-

2014 

2014-

2015 

2015-

2016 

2016- 

2017 

2017-

2018 

2018-

2019  -1.55 -1.51 -1.46 -1.04 -1.61 -1.76 -2.17 -2.00 -2.00 -1.85 

 -0.44 -0.65 -0.86 -0.78 -0.80 -0.89 -0.96 -0.86 -1.09 -1.61 

 0.09 0.01 -0.05 0.10 -0.33 0.11 0.10 0.36 0.30 0.50 

 0.70 0.86 0.98 1.05 1.20 1.46 1.64 1.63 1.04 1.69 

 -0.77 -0.80 -0.81 - 

I.30 

-0.88 -0.78 -0.37 -0.42 -0.42 -0.44 

 0.73 0.67 0.68 0.50 0.47 0.65 0.66 0.81 0.63 0.61 

 0.35 0.39 0.59 0.60 -0.23 -0.77 -1.15 -1.58 -0.38 0.03 

 2.71 2.70 2.58 2.50 2.61 2.17 1.49 1.19 2.14 1.52 

 

-0.61 -0.22 -0.03 0.03 -0.15 0.03 022 0.22 0.02 0.13 

 0.22 0.12 -0.02 0.11 0.08 0.16 0.12 -0.05 -0.32 -0.26 

 -0.75 -0.74 -0.85 -1.16 -0.49 -0.73 -0.39 -0.35 -0.84 -0.73 

 -0.17 -0.24 -0.25 -0.10 0.28 0.22 0.31 0.41 0.73 0.60 

 -0.51 -0.59 -0.50 () 52 -0.13 0.12 0.49 0.63 0.18 -0.18 

Source: Indian Port Association – Annual Reports compiled (2004 to 2019) 

 

For the purpose of evaluating the relative overall performance of various ports on a yearly basis, the current 

study involves the development of a CPI. This is accomplished by giving relative weightages to the indicators, 

AO, ATRT, DTOR, and IT.  The Delphi technique, which was developed by Dalkey and Helmer in 1963, was 

used to disseminate a questionnaire to five experts who had extensive experience and competence in port 

operations. The questionnaire was about the assignment of relative weightages to various performance 

indicators.  It was requested of each of them to give relative weightages to each and every option for a pair of 

indications available.  It was decided to disperse their replies among themselves in the event that they want to 

make the necessary adjustments to their responses.  The experts did not reveal their identities to one another.  A 

final view on relative weightages was taken into consideration, and the average was calculated.  Following that, 

an analytical hierarchy procedure (Saaty, 1980) was used to the opinion that was obtained in order to ascertain 

the priority vectors (normalized main eigen vectors), which ultimately resulted in the weightages of various 

indicators.  The country of Mormago has been seen to be doing very well over the course of the years, with a 

high average CPI during the period of 2003 to 2013, followed by J.L. Nehru.  J.L. Nehru and New Mangalore 

are the ports that come in second and third place, respectively, with a SCPI that is consistently higher than 1. 

 Ports such as Paradip, Visakhapatnam, Mumbai, Kandla, Cochin, Mormugao, and Chennai have all had 

varying degrees of success throughout the course of their respective histories.  However, Haldia, Tuticorin, and 

Kolkata regularly perform poorly year-round, with SCPI values just below the negative threshold.    Table 5 
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shows CPI and SCPI scores from 2003 to 2013.    The table indicates whether ports' overall performance 

increased or declined throughout data collection.    J.L. Nehru had the highest CPI from 2012 to 2013 at 

97.81%, 1.69 times the standard deviation over the mean.   As demonstrated by its SCPI-score, Mormugao's 

overall performance was comparable to that of all other ports, with a mean CPI that was average.  It was 

observed that HDC and Mormago saw a decline in their CPI from the previous year to the current year, whilst 

all other ports shown an improvement.  In this research, the CPI was designed to accurately expose the overall 

performance of the ports, and it was shown to be a reliable index for measuring the overall performance of the 

ports over any given period of time.. 

Table 5 Assessing port internal consistency vs AO* 

   

 
 

 

 

 

 

 3,881.25 601.58 3,50839 4,254.11 15.50 70% 3,279.67 10% 

 8.774

.45 

618.74 8390.95 9,157.95 7.05 50% 8,155.71 20% 

 9,671.25 620.68 9,286.55 10,055.95 6.42 50% 9,050.57 10% 

 10,497.59 259.95 10,336.47 10,658.71 2.48 50% 10,237.64 10% 

 4,617.16 343.83 4,404.05 4,830.27 7.45 40% 4,273.33 20% 

 6,161.50 1,002.40 5,540.20 6,782.80 16.27 50% 5,159.10 20% 

 36,087.10 4,102.95 33,544.07 38,630.13 1137 40% 31,984.15 20% 

 9,352.55 535.64 9,020.56 9,684.54 5.73 40% 8,816.91 10% 

 
13,712.30 895.90 13,157.02 14,267.58 6.53 60% 12,816.40 10% 

 
15,885.02 4,068.53 13,363.32 18.406.7I 25.61 50% 11 816 49 30% 

 
13,128.00 1,622.65 12,122.27 14,133.73 1236 50% 11,505.35 10% 

 4,988.25 936.75 4,407.65 5,568.85 18.78 60% 4,051.50 10% 

 7,910.70 602.34 7,537.37 8,284.03 7.61 60% 7,308.36 10% 

Source: Indian Port Association – Annual Reports compiled (2004 to 2019) 

 

When taken together, the various data that are shown in Table 2 provide an overall picture of the internal 

regularity in AO that was seen in each port.  An interval of confidence with a mean of 95% has been calculated, 

and its lower and upper bounds have been determined.  In addition to that, the CV that represents the relative 

dispersion of AO for each port has been shown.  According to the findings, Visakhapatnam has the highest level 

of consistency in AO (with a cv of 2.48%), whereas Mormugao has the highest level of inconsistency (with a cv 

of 25.61%) among all ports throughout the period of 2003-2013.  The same is true for ATRT Tuticorin, Cochin, 

and Visakhapatnam; in thirty percent of instances, they have exceeded their own limit of (mean + standard 
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deviation).  Ports like as Mormago, Paradip, Chennai, New Mangalore, Mormugao, J.L. Nehru, and Kolkata 

have surpassed the limit in twenty percent of the instances.  In ten percent of the instances, the limit is surpassed 

in the areas of Haldia, Mumbai, and Kandla.  As far as the DTOR is concerned, New Mangalore has never gone 

above its limit during the whole of the research."  Next in line are the cities of Chennai, Cochin, and J.L. Nehru, 

which had excess in 10% of instances.  In twenty percent of the situations, the remaining ports have exceeded 

their capacity.  Throughout the whole of the research era, Tuticorin has never exceeded its limit in terms of 

information technology.  In ten percent of the instances, the locations of Cochin, New Mangalore, Mumbai, and 

Mormugao have exceeded their bounds.  There have been twenty percent of instances in which the limit has 

been exceeded in Paradip, Visakhapatnam, Mormago, Kolkata, J.L. Nehru, and Kandla.  In thirty percent of the 

instances, both Haldia and Chennai have surpassed their own (mean plus standard deviation).   

Findings   

However, the rate component of the significant ports is essentially falling from 2008-2009. This is despite the 

fact that the significant ports handle the majority of the traffic when contrasted differently in reference to lesser 

ports.  In spite of this, the ports that are not very major are seeing an increase in the volume of traffic year after 

year, which reached 22.81 percent during the 2018-2019 fiscal year.   The amount of traffic that major ports are 

able to manage is indicative of their efficiency.  The average score for Kandla port is 845483.35 tons based on 

the data.  More traffic is being handled by the Kandla port as a result of this.  The capacity of the Port of 

Kolkata was 32814.13 tons.   A total of 23.59 percent of the compound annual growth rate is achieved by the 

Kamarajar port trust.  It is followed by the port of Paradip, which accounts for 17.7 percent, and the port of 

Kandla, which accounts for 15.93 percent.  The port of Haldia and Mormagoa had a negative growth rate of -

4.70 percent and -17.47 percent, respectively, indicating that they experienced a negative growth rate. 

 

CONCLUSION 

This study's main goal is to show that Indian ports need criteria to enhance their performance in the present 

economic situation.    Ports must fulfill performance standards to proceed.    Annual performance indicators 

were used to eliminate seasonality in this study.    Classifying by CPI/SCPI overall indicator appropriately 

represents operational parameters.    Overcapacity causes key Indian ports to have high Turnaround Time (TRT) 

and low productivity.    Indian ports lack modernization to accommodate new freight.    Ports can use this study 

to evaluate their efficiency and improve to meet or exceed internal standards.    Government measures are 

needed to help Indian ports compete worldwide and follow international standards.    The research examined 

main port effectiveness.    The port's operating depiction was inaccurate.    Precision via resource usage, limited 

development plans, port upgrade scheduling, and effective time management affect suboptimal port operations' 

aggregate loading needs.    Port infrastructure investment and turnaround time reduction must be assessed.    

The ports' operating efficiency would improve.    With skill, we can build and expand ports on India's coasts. 
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