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Introduction
In recent years, container 
terminals have started to play an 
important role in the whole 
process of logistics and supply 
chain management.



2009 APP 4

It has become a significant issue 
for container terminal operators to 
systematize the management of 
risk in loading and unloading 
operations and maximize the 
possibility of controlling accident 
risk effectively.
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The execution of risk management 
in container terminals could help to 
reduce the damage and effectively 
control container terminal 
operators’ visible and invisible 
costs. 
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The focus of the research is the 
risk management of container 
terminals in loading and unloading, 
in the light of the various factors 
involved in risk identification and 
assessment.
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The research is based on the four steps of 
the risk management procedures, which are 
risk identification, risk analysis and 
measurement, risk control, and treatment.

This research discusses risk management 
in the marshalling yard in Kaohsiung Harbor 
only. The loading and unloading of vessels, 
such as tramp carriers and fishing vessels, 
are not discussed by this study.
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Literature Review

Risk management’s main purpose is 
to develop systems for controlling risk. 
In fact, enterprises should establish a 
set of efficient strategies in risk 
management to achieve the effective 
protections and control in advance of 
the risk, reduce the probability of the 
risk, and avoid damage from the risk. 
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Risk matrix 

Frequency

5 (High)

5 (High)

1 (Low)

1 (Low)

Severity

Low Risk Level : 2 to 4 ( Frequency + Severity)

Low Risk Level

Medium Risk Level : 5 to 7 ( Frequency + Severity)

Medium Risk Level

High Risk Level : 8 to 10 ( Frequency + Severity)

High Risk Level
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Sample

A questionnaire survey was administered. 
The population comprised 150 container 
terminal workers in Kaohsiung Harbor .
The total response rate was nearly 53%.
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The Response Rate of the Survey

52.67%7995150Total  
Amount

54%273350�ÿ
50%253450�þ
54%272850A

Response 
Rate

(3)/(1)

Valid 
Questionnaires 

(3)

Returned
Questionnaires 

(2)

Allotted 
Questionnaires 

(1)
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Measures

The questionnaire adopted a five-point 
Likert-type scale to evaluate risks. 
Estimating risk mostly emphasizes 
damage frequency and severity. 
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Measures

Once in Three Months to 
Half Year

Regularly5

Once in Half to One YearSometimes4

Once a YearPassable3

Once in One to Three YearsSeldom2

Once in Over Three YearsUnlikely1

FrequencySituationsLevel

Frequency
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Measures

DeathAbove NT$500,000 
Dollars

More Critical5

MaimNT$100,000 Dollars to 
NT$500,000 Dollars

Critical4

DisabledNT$50,000 to 
NT$100,000 Dollars

Passable3

Flesh WoundNT$10,000 to 
NT$50,000 Dollars

Slight2

AbrasionUnder NT$10,000 
Dollars

Slighter1

SeveritySeveritySituationsLevel

Operators’ InjuredNon-operators’ LossTypes

Severity
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Profile of respondents

13.911Over 51 years old

383041-50 years old

383031-40 years old

10.1821-30 years old

00Under 20 years old

Age

11.49Female

88.670Male

Gender

Percentage Respondents Variables
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Profile of respondents

35.527Duty loading and unloading 
operators

38.229Duty Monitors

26.320Office Workers

Current occupation 

19.01521 years or over

15.21216-20 years

24.11911-15 years

29.1236-10 years

12.710Up to 5 years inclusive

Duration of service in loading and unloading operations

Percentage Respondents Variables
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Levels of risk severity and frequency in container terminal operations

5.75120.671.6151.224.14

R13. The gantry crane did not move 
away from the head and back of ships, 
or the bridge or mast while touching 
and offshoring. 

5.78140.951.5841.284.2
R7. Because of damage to the hanger 
of the gantry crane, the container 
locks fell down into the trailers.

5.59160.841.3831.354.21
R14. Because of climatic factors 
(typhoons), facilities do not take any 
precaution to prevent collisions.

5.61170.811.3821.34.23
R16. Slipped the containers to the 
trailers directly.

5.85131.251.5811.274.27
R10. The gantry crane did not lift the 
boom to move facilities and caused 
damage to the pilot's compartment 

RankS.DMeanRankS.DMean

SumFrequencySeverity
Risk Factors
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51.224.14

R13. The gantry crane did not move away from the 
head and back of ships, or the bridge or mast while 
touching and offshoring. 

41.284.2
R7. Because of damage to the hanger of the gantry 
crane, the container locks fell down into the trailers.

31.354.21

R14. Because of climatic factors (typhoons), 
facilities do not take any precaution to prevent
collisions.

21.34.23R16. Slipped the containers to the trailers directly.

11.274.27

R10. The gantry crane did not lift the boom to move 
facilities and caused damage to the pilot's 
compartment 

RankS.DMean

SeverityTOP 5 Risk Factors
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51.222.59
R9. Negligence of duty operators (Speedy raising or 
inadequate height of gantry crane).

41.282.60
R12. Because of operating negligence, the fences 
and suspenders or fell down to cause damage to the 
decks or halls.

31.242.64
R8. Parking trailers did not keep a distance from the 
gantry crane.

21.262.67
R2.  Inappropriate use of the 40 and 20 feet hangers 
and the unbalanced overweigh containers which 
caused the moving containers to collide.

11.452.86
R3. Ships go by and waves cause the declined body, 
raised prow or changed slipped cable.

RankS.DMean

FrequencyTOP 5 Risk Factors
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5 (S5)

R1�” R3
R7�” R10�”
R11�” R13�”
R15�” R17

R14�”
R16

4 (S4)

R2�” R6�” R8�”
R9�” R12

R4�” R53 (S3)

2 (S2)

1 (S1)

5
(F5)

4
(F4)

3
(F3)

2
(F2)

1
(F1)

Frequency
Severity

Risk matrix 
Low Risk Level : 2 to 4 ( Frequency + Severity)

Medium Risk Level : 5 to 7 ( Frequency + Severity)

High Risk Level : 8 to 10 ( Frequency + Severity)
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CONCLUSIONS AND 
DISCUSSION

Strategy 
• SEVERITY : Reduce the high damage 

severity for accidents    Risk Control Methods 
(e.g. Insurance)

• FREQUENCY: Reduce the high probability of 
risk accidents      Risk Prevention Methods 
(e.g. Training, Re-design of routes)   
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CONCLUSIONS AND 
DISCUSSION

Firstly, container terminal operators 
could allow risk management 
departments much greater responsibility 
and absorb various related department 
members to compose. 
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CONCLUSIONS AND 
DISCUSSION

Secondly, the container operators 
must take responsibility and pay 
attention to risk in order to effectively 
prevent accidents from happening 
and ensure that the rate of accidents 
caused by human factors is reduced. 
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CONCLUSIONS AND 
DISCUSSION

Thirdly, we take the executive of damage 
prevention measure such as the 
establishment of container loading and 
unloading operating procedure, design of 
routes for trailers, and so on, to reduce the 
risk accident rate. This could reduce the 
damage frequency effectively and cut 
insurance costs. 
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CONCLUSIONS AND 
DISCUSSION

Fourthly, we established the way of 
insurance contract and shift the 
greater part of the risk in loading and 
unloading onto insurance companies. 
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Thank you for listening


