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Abstract  

 
Nowadays, logistics industry has become a critical component in the commercial link, and it is very important on 
how to find the optimal performance in sea-trade. Besides, modern logistics industry has brought many additional 
values in order to increase the value of transportation services such as electronic tracking, warehousing, and 
resources distribution and 90% of global trade in Malaysia is done through marine transport. As the marine 
logistics industry grows globally, the need for talents and manpower to support the industry, especially in port 
operations also grow. Delivering a flawless service becomes a source of competitive advantage for the logistics 
industry. To do that, a good development of capability of professionals in terms of manpower and expertise is 
needed. Moreover, with the current situation of pandemic COVID-19, a capable professional in port operations 
are highly needed in order to revive the industry after being affected as well as ensuring its future growth and 
sustainability. This development of capability includes many criteria which reflected the capability and 
competency of personnel might have changed over time and so its performance evaluation, especially before and 
after the pandemic. Thus, a good business performance measurement system is a very powerful tool to excite and 
monitor personnel of a company. It is rare to find a well-designed system even though there is a lot of interests 
and studies in creating performance measurement model. In this study, a systematic approach for multicriteria 
decision-making (MCDM) tool, the analytical hierarchy process (AHP) is adapted in determining the criteria for 
evaluating the performance of port logistics personnel. Performance criteria from the literature and expert opinions 
were utilized prior to the development of the performance evaluation model. A tri-level hierarchical structure of 
criteria, with three (3) criteria at the first level, six (6) sub-elements at the second levels and 19 sub-elements in 
the third levels (with 3 for each sub-element of the second level) is adapted in the study. The result shows that 
among the sub-elements at second level, Team Cooperation is the most considered criteria when evaluating the 
performance of a personnel in port logistics for both countries Malaysia and Indonesia where the sub-elements 
that scored the highest are 0.31 for Cooperation Spirit in Malaysia and 0.27 for Sharing Knowledge in Indonesia. 
Both elements are from second level of sub-elements of Team Cooperation. 4 more criteria are having very 
minimal weightage. The concern of the AHP is to obtain consistent judgement from the expert that somehow will 
affect the results and vary accordingly.  
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1. Introduction 

Logistics assist the flow of goods within and ahead of national borders and is deemed a significant component of 
the modern economy. It is a key enabler for economic sectors such as manufacturing, agriculture, and retails. 
Therefore, the logistics industry is important as it would improve economic and social opportunities of a nation 
in delivering positive multiplier effects such as improved market accessibility and occupation. At the same time, 
a good business performance measurement system is a very powerful tool to excite and monitor employees of a 
company. In order to be successful in today’s competitive environment, a very good performance measurement 
systems should organise strategic success factors.  

Nowadays, logistics industry has become a critical component in the commercial link, and it is very 
important on how to find the optimal performance in sea-trade. As the marine logistics industry grows globally, 
the need for talents and manpower to support the industry also grow. Some are focusing on producing talents who 
are innovative and creative in coping up with technological advances and be able to innovate break through, 
however, the main concern would be whether we know the traits in the right individuals as the manpower or 
talents for the industry (Li and Wonham, 1999; Obando-Rojas 1999; Progoulaki, and Roe 2011; Ogola and 
Dogood 2020). In this study, several models were considered and adapted to develop performance evaluation 
model for professionals in marine logistics industries. 

In Malaysia, marine logistics has become more challenging due to macro-economic conditions especially 
when 90% of global trade in Malaysia is done through marine transport. Today, all players are struggling to 
survive in these difficult times. With this ever-changing era, customer needs becoming one of the challenges to 
the logistics company. These include full transparency of order, visibility from raw material stage to final goods 
sale and reverse logistics as well. As currently, limited workforce availability that reduce capacity to distribute 
and handle goods, the need for more capable professionals in the industry is very important in order to sustain in 
this crucial time. Many countries have responded to the pandemic by imposing lockdown or restricting movement. 
Some retailers and manufacturers fail to pick up their cargo and containers because their warehouses are full or 
closed. Some ports remain open but have reduced workforce, which exacerbates the cargo congestion. This causes 
disruption of the supply chain, including movement of essential goods and foodstuffs (Teoh, 2020). The cargo 
lying uncollected at ports creates congestion and takes up space, reducing capacity for incoming cargo and 
containers. Hence, this study focuses in weighing the important criteria in measuring the capability of port 
operators and its professionals. 

Since performance evaluation is something that should be comprehensive while considering a lot of 
indicators, it should be reliable and consistent. The chosen indicators must be selected carefully and most of the 
time are weighted subjectively. Different levels of working positions as well as different job scopes conjure 
different opinions and views about the indicators. Based on literatures, several elements are proposed to be 
important indicators in measuring the performance of professionals in marine logistics (Stronge and Helm 1992; 
Ayalew et al. 2014; Qu et al. 2017). This study employs multi criteria decision making technique (MCDM) in 
determining the weightage of each indicator as well gathering opinions from several levels of practitioners in the 
field (Bozbura et al. 2007; Wu et al. 2012; Qu et al., 2015; Paul et al. 2016; Yilmaz and Kabak, 2020).  

 

2. Literature Review 

Qu et al. 2017 used an analytic hierarchy process (AHP) and triangle-definite weighted functions as the 
technology platform to determine the performance evaluation and measure corporate status quo for low-carbon 
logistics enterprises. In the study, human resource performance evaluation in a low-carbon logistics enterprise can 
be divided into three levels (first level includes working ability, working performance, and working attitude, in 
which each level can be divided into various subindices. The secondary assessment index of working ability is 
subdivided into low-carbon professional knowledge, skills and innovation potential. The secondary assessment 
index of working performance is subdivided into the quantity of tasks completed, quality of tasks completed, and 
efficiency of task completion. The secondary assessment index of working attitude is subdivided into discipline, 
cooperation, and enthusiasm.). The results can serve as a reference for companies to make the best talent decisions 
and achieve long-term development strategies.  
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In the other study, Qu et al., 2015 also used key performance indicators (KPI) and objective management 
from the three aspects of job performance, work ability, and work attitude in designing the innovative talents of 
science and technology’s performance evaluation index of marine logistics industry. Kececi et al. 2015 in their 
study have listed several criteria; Leadership, Personal characteristics, Adaptation to international standards, 
Professional knowledge, Professional behaviour, Occupational discipline, Adaptation to ship and sea life, Ability 
on office tasks and Safety adaptation as the main criteria in evaluating the performance of ship officers. 

Some studies do not specify any criteria as the evaluation factors but more on the way the performance 
should be based on the relevant tasks. For example, as an educator, the evaluation would be on the ability to 
educate and some other responsibilities as mentioned in Stronge and Helm 1992. Similarly, Ayelew et al. 2014 
evaluate the performance of laboratory technologists and technicians in detecting and identifying malaria parasites 
in Hawassa town, Southern Ethiopia. The criteria used in measuring the performance of the technologist and 
technicians is on the agreement in detecting and identifying malaria parasites between the participants and expert 
microscopists and the value was estimated using the Kappa score. As mentioned earlier, this study employs 
MCDM technique namely AHP in choosing the important and significant criteria in measuring the performance 
of the professionals in logistics industries, namely port management. This is due to vast usage of the method in 
various advanced techniques such as fuzzy AHP, hybrid AHP and many other variants.  

 

3. Methodology 

Table 1 shows the proposed elements to be considered as the main indicators for the performance of port 
operators: Job performance, Work Ability and Work Attitude as adapted from Qu et al. (2015). As performance 
of a personnel or officer can be divided into their specific task as well as other responsibilities, criteria proposed 
are broken further down into three tiers as described in detail in Table 1. Criteria proposed are based on general 
requirement as professionals in the logistics sector in order for the output  

Table 1: Proposed Tri-tier criteria for measuring performance of port operators 

Goal indicator Main indicators Secondary Indicators Tertiary indicators 

 
 
 
 
 
 
 
 
The top priority indicator 
for Performance of Port 
Logistics Professional 

Job Performance (𝑉𝑉1) Productivity(𝑉𝑉11) Job experience (𝑉𝑉111) 
Workplace (𝑉𝑉112) 
Organization Rule (𝑉𝑉113) 

Personnel 

Behaviour(𝑉𝑉12) 

Leadership(𝑉𝑉121) 
Work Culture(𝑉𝑉122) 
Effective 
Communication(𝑉𝑉123) 

Work Ability (𝑉𝑉2) Social Influence(𝑉𝑉21) Reputation(𝑉𝑉211) 
Success Rate(𝑉𝑉212) 
Referral Centre(𝑉𝑉213) 

Core Competence(𝑉𝑉22) Keen Insight and 
Flexibility (𝑉𝑉221) 
Logical Thinking(𝑉𝑉222) 
Innovation Ability(𝑉𝑉223) 

Work Attitude (𝑉𝑉3) Team Cooperation (𝑉𝑉31) Sharing 
Knowledge(𝑉𝑉311) 
Cooperation Spirit(𝑉𝑉312) 
Team Diversity(𝑉𝑉313) 

Job Satisfaction(𝑉𝑉32) Confidentiality(𝑉𝑉321) 
Responsibility(𝑉𝑉322) 
Enthusiasm for 
Work(𝑉𝑉323) 
Discipline(𝑉𝑉324) 

 

The AHP is a systematic method for multicriteria decision-making (MCDM) tool that has been used in almost all 
the applications that are related with decision making. The concern of the AHP is to obtain better consistency of 
the judgement.  
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The calculation is as follows: 

(1) Establish quantitative scale of importance and determine the relative importance of various factors and 
its quantitative index. 

(2) Construct the hierarchical evaluation index as described in Table 1. 
 
It is made by the experts of the relative importance between various factors and then in accordance with 
Satty’s 1~9 scales, to assign the value and statistics experts’ opinions and compare the results of the 
relative importance of the various factors and fill in the judgment matrix. 
 

       𝑉𝑉1        𝑉𝑉2        𝑉𝑉3      𝑉𝑉4 
𝑉𝑉1
𝑉𝑉2
𝑉𝑉3
𝑉𝑉4

�

1 𝐵𝐵12 𝐵𝐵13 𝐵𝐵14
1/𝐵𝐵12 1 𝐵𝐵23 𝐵𝐵24
1/𝐵𝐵13 1/𝐵𝐵23 1 𝐵𝐵34
1/𝐵𝐵14 1/𝐵𝐵24 1/𝐵𝐵34 1

� 

 
 

 
(3) Calculate the weight of each factor. 

 
𝑒𝑒11 𝑉𝑉1 𝑉𝑉2 𝑉𝑉3 Priority vector 
𝑉𝑉1 1 𝑟𝑟12 𝑟𝑟13 𝑊𝑊1 = 𝑎𝑎𝑎𝑎𝑒𝑒𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒(1, 𝑟𝑟12, 𝑟𝑟13)  
𝑉𝑉2 𝑟𝑟21 1 𝑟𝑟23 𝑊𝑊2 = 𝑎𝑎𝑎𝑎𝑒𝑒𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒 (𝑟𝑟21, 1, 𝑟𝑟23) 
𝑉𝑉3 𝑟𝑟31 𝑟𝑟32 1 𝑊𝑊3 = 𝑎𝑎𝑎𝑎𝑒𝑒𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒 (𝑟𝑟31, 𝑟𝑟32,1) 

 
 

(4) Check consistency using the Consistency Ratio (CR) values calculated as follows: 
i. For each row of the pairwise comparison matrix, determine a weighted sum by summing the 

multiples of the entries by the priority of its corresponding (column) alternative. 
ii. For each row, divide its weighted sum by the priority of its corresponding (row) alternative. 
iii. Determine the average, 𝜆𝜆𝑚𝑚𝑚𝑚𝑚𝑚, of the results of step ii. 
iv. Compute the consistency index, CI, of the k   alternatives by:   

                   CI = (𝜆𝜆𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘)/(k - 1). 
v. Determine the random index, RI, from the following table. 

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57 1.59 
where k = no. of items compared 

vi. Compute the consistency ratio (CR) where CR = CI/RI 
 

(5) Assign values based on experts’ opinions. 
(6) Calculate the global weightage of the factors based on AHP method. 
(7) Rank the sub-factors accordingly. 

Results from each data set is compared for understanding of the difference and similarity between the experts’ 
opinions. 

Data setting 

In this initial study, expert opinions were obtained from the online questionnaire distributed to the 
practitioners. The questionnaires were distributed several times before the actual feedbacks were considered. 
There was no feedback in the first round due to unfamiliarity with the structure of the questionnaire. Then, the 
modification and improvement on the framework and questionnaire had been made in order to make sure that the 
questionnaire is easy to understand and answer.  

In this study, there are two parts of questionnaire which are Part A and Part B.  In Part A, the objective 
of this questionnaire is to determine the evaluation indicators of the performance in marine logistics industry and 
want to know whether the proposed criteria in the performance index are valid with the requirements from the 
experts.  
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The respondents are asked to rank the importance of each element and its sub-elements.  The responses 
are tabulated and examined for its consistencies and also for the validity of the responses. In Part B, the objective 
of the questionnaire is to determine the weightage of the indicator of the performance evaluation index. The 
respondents are asked to compare the importance of each sub-element based on Saaty’s level of importance.  

Next for data collection, two sets of data were collected:  

1. From practitioners in Malaysia 

2. From practitioners in Indonesia (mainly in Jakarta) 

 There are three (3) respondents from Malaysia who are the top management in Malaysia logistics 
industry. Those top managements came from different departments and years of working experiences for more 
than 10 years. This means that the respondents are experts from different background with a lot of working 
experience. Table 2 shows the summarized profile of respondents from Malaysia and Indonesia respectively. 
While for Indonesia, there are five (5) respondents from Jakarta who come from various departments with various 
positions. It can be seen that years of working experience in the industry do not determine the position and the 
department they would be in. This can be due to the expertise needed within certain field that bound them to be 
in specified department after many years of working. At the same time, the number of staffs under supervision 
depends very much on the position of the respondents. 

Table 2: Profile of respondents from Malaysia and Indonesia 

Respondents Department Position 
Years of Working 

Experiences 

No of Staff 
Under 

Supervision 

Malaysia 

R1 Special Project Senior Manager 10 years and above 1 

R2 SHE Ops Traffic Senior Manager 10 years and above 18 

R3 Operational 
Senior Operation 

Manager 10 years and above 24 

Indonesia 

R1 
Maritime 

Programme Instructure 10 years and above 10 

R2 Export 
Senior Export 
Department 10 years and above 2 

R3 Operational Manager 10 years and above 36 

R4 Top Management President 10 years and above 91 

R5 
Commercial 
Department Commercial Director 10 years and above 140 

 

4. Results and Discussion 

Part A in the questionnaire is asking the experts to rank the importance of all elements and sub-elements 
considered in the study. Table 3 shows the result of Part A for data set. Based on the ranking from 5 to 1 (Very 
Strongly Agree to Disagree), the average score for Malaysian respondents is 3.91 with standard deviation is low 
at 0.64 variation in the answers. However, the lowest score is at 3.00 for Code  and  or “Work Culture” 
and “Team Diversity” respectively. This can mean that respondents are not agreeable that the element to be 
considered in evaluating the professionals. While the highest score for standard deviation is 2.08 for code  
which is representing  “Successful Rate”. This occurs because of the inconsistencies between the respondents in 
giving the rank for that element.   

Next, the average score for Indonesian data set is 4.54 with standard deviation as low as 0.61 variation 
in the answers. However, the lowest score is at 4.20 for Code ,  and or known as “Working place 
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and environmental condition”, “Reputation in the industry”, “Act as referral centre” and “Keen insight and 
flexibility”. This can mean that some respondents are not agreeable that the element to be considered in evaluating 
the professionals. Even though there are 4 criteria that score the lowest average but still the standard deviation is 
below than one (1). This can be concluded that there are consistencies from the experts in ranking the criteria. 

.  

Table 3: Summary of expert opinions on level of importance of evaluation indicators 

Criteria  Malaysia Indonesia 

Code Average Std Dev Average Std Dev 

  3.67 1.15 4.6 0.55 

  4.00 1.00 4.2 0.84 
  3.67 1.53 4.4 0.55 
  3.67 1.53 4.8 0.45 
  3.00 2.00 4.4 0.55 
  4.00 1.00 4.4 0.89 
  4.67 0.58 4.2 0.84 
  3.33 2.08 4.4 0.89 
  4.00 1.00 4.2 0.84 
  4.33 0.58 4.2 0.84 
  4.33 0.58 4.6 0.55 
  4.33 0.58 4.8 0.45 
  3.33 1.15 5.0 0.00 
  4.00 0.00 4.8 0.45 
  3.00 0.00 4.6 0.55 
  3.67 1.15 4.4 0.89 
  4.00 0.00 4.6 0.55 
  5.00 0.00 4.8 0.45 
  4.33 1.15 4.8 0.45 
Average 3.91 0.64 4.54 0.61 

 

For Part B, the calculation is done for each sub-element in order to understand the contribution of each of them to 
the higher order element.  

In order to calculate the weight, element of normalization, and each row is as shown in Table 4a and b. Table 4a 
shows the pairwise comparison for first set data of element “Job satisfaction of a personnel” ( 𝑉𝑉32). Table 4b 
shows the pairwise comparison for second set data of element “Team cooperation” ( 𝑉𝑉31). 

Table 4a: Pairwise Comparison for element Job Satisfaction of a personnel 

Factor 
𝑉𝑉32 𝑉𝑉321 𝑉𝑉322 𝑉𝑉323 

 
𝑉𝑉324 

𝑉𝑉321 1 5/9 1/7 1/7 

𝑉𝑉322 11/6 1 2 1/7 

𝑉𝑉323 21/3 1/2 1 1/7 

𝑉𝑉324 21/3 7 7 1 
 

Table 4b: Pairwise Comparison for element Team Cooperation 
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Factor 
𝑉𝑉31 𝑉𝑉311 𝑉𝑉312 𝑉𝑉313 
𝑉𝑉311 1 20/7 28/9 
𝑉𝑉312 1/3 1 2 
𝑉𝑉313 1/3 1/2 1 

 

Next is to check the consistency of the matrix of 𝑉𝑉32 and 𝑉𝑉31based on the CR values. 

Table 5 shows the priority vector, rank and the consistency ratio for each of the sub-elements. Sub-
element Discipline (𝑉𝑉324)is found to be of utmost priority in determining the Social Influence compared to the 
other three sub-elements Enthusiasm for work (𝑉𝑉323), Sense of responsibility (𝑉𝑉322), and Confidentiality (𝑉𝑉321). 
The CR for factor ( 𝑉𝑉32) is 0.212 which is higher than 0.1.  If the consistency ratio is much in excess of 0.1 the 
judgements are untrustworthy, and it is valueless and must be repeated. Saaty suggests that if that ratio exceeds 
0.1 the set of judgments may be too inconsistent to be reliable but in real practice, CRs higher than 0.1 sometimes 
hasto be accepted. At the same time if CR equals 0, then it means that the judgements are perfectly consistent 
(Konstantinos, International Hellenic University). 

Table 5: The priority vector for element Job satisfaction of a personnel, 𝑉𝑉32 

Factor 𝑉𝑉32 
Priority 
Vector 

Rank CR 

𝑉𝑉321 0.0515 4 0.212 

𝑉𝑉322 0.1338 3 

𝑉𝑉323 0.1514 2 

𝑉𝑉324 0.6633 1 
 

Table 6 shows the priority vector, rank, and the consistency ratio for each of the sub-elements. Based on 
3 sub-elements, the highest priority vector is Sharing of Knowledge  
𝑉𝑉311 with 0.59 of total weightage. Then followed by Cooperation Spirit  
𝑉𝑉312 and Team Diversity 𝑉𝑉313 . The priority vector for both sub-elements are 0.25 and 0.16 respectively. The 
consistency ratio for factor ( 𝑉𝑉31) is 0.04 which is lower than 0.1. This can be concluded that this judgement is 
acceptable and consistent.  

Table 6: The priority vector for element Team cooperation 

Factor 𝑉𝑉31 
Priority 
Vector 

Rank CR 

𝑉𝑉311 0.5918 1 0.04 

𝑉𝑉312 0.2513 2 

𝑉𝑉313 0.1569 3 
 

The weights of each sub-element are calculated and summarised in Table 7. For first data set (Malaysia), 
the highest consistency ratio is factor element respect to Team cooperation  𝑉𝑉31 which is 1.343. The result shows 
very high inconsistency in deciding between Sharing of Knowledge, Cooperation Spirit and Team Diversity as 
any consistency ratio that is higher than 0.1, should not be accepted because of its inconsistency in judgement the 
elements. This might be due to very similar understanding about the terms used. While for second data set 
(Indonesia), the highest consistency ratio is factor element respect to Core competence 𝑉𝑉22 which is 0.143. Even 
though the consistency ratios exceed 0.1 but it can be accepted because it just slightly higher than 0.1.  
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Table 7: Summary of each sub-element for both Malaysia and Indonesia respondents 

Element  Malaysia  Indonesia 
Local 
Weightage 

Global 
Weightage  

Consistency 
Ratio  

Local 
Weightage 

Global 
Weightage  

Consistency 
Ratio  

𝑉𝑉1  0.083 0.076  0.309 0.106 
𝑉𝑉2  0.148  0.150 
𝑉𝑉3  0.769  0.5414 
𝑉𝑉11 0.34 0.028 0.000 

 
0.62 0.192 0.000 

𝑉𝑉12 0.66 0.055 0.38 0.177 
𝑉𝑉21 0.65 0.096 0.000 0.79 0.118 0.000 
𝑉𝑉22 0.35 0.052 0.21 0.032 
𝑉𝑉31 0.64 0.493 0.000 0.85 0.460 0.000 
𝑉𝑉32 0.36 0.276 0.15 0.081 
𝑉𝑉111 0.28 0.008 0.040 0.55 0.106 0.018 
𝑉𝑉112 0.22 0.006 0.09 0.017 
𝑉𝑉113 0.50 0.014 0.36 0.069 
𝑉𝑉121 0.48 0.026 0.441 0.49 0.057 0.044 
𝑉𝑉122 0.11 0.006 0.11 0.012 
𝑉𝑉123 0.41 0.022 0.40 0.047 
𝑉𝑉211 0.37 0.036 0.040 0.59 0.070 0.095 
𝑉𝑉212 0.55 0.053 0.33 0.039 
𝑉𝑉213 0.08 0.007 0.08 0.010 
𝑉𝑉221 0.46 0.024 0.059 0.51 0.016 0.143 
𝑉𝑉222 0.21 0.011 0.10 0.003 
𝑉𝑉223 0.32 0.017 0.39 0.012 
𝑉𝑉311 0.25 0.125 1.343 0.59 0.272 0.04 
𝑉𝑉312 0.63 0.310 0.25 0.116 
𝑉𝑉313 0.12 0.059 0.16 0.072 
𝑉𝑉321 0.05 0.014 0.212 0.19 0.015 0.065 
𝑉𝑉322 0.13 0.037 0.38 0.031 
𝑉𝑉323 0.15 0.042 0.17 0.013 
𝑉𝑉324 0.66 0.183 0.27 0.022 

 

Table 8 shows the ranking order of sub-factors for both countries. The highest ranking of sub-factors for 
Malaysia is Cooperation Spirit, (𝑉𝑉312) with 0.310 of global weightage and the lowest is Workplace and 
Environmental Condition, (𝑉𝑉112) with 0.006 of global weightage. While for Indonesia, the highest ranking of sub-
factors is Sharing of Knowledge (𝑉𝑉311) with 0.270 of global weightage and the lowest is Logical Thinking Ability 
(𝑉𝑉222) with 0.003 of global weightage. 

From the results, the highest ranking of sub-factor for Malaysia is Cooperation Spirit (𝑉𝑉312) while for 
Indonesia is Sharing of Knowledge (𝑉𝑉311). Both sub-factors are from the same secondary indicator which is Team 
Cooperation (𝑉𝑉31). Thus, this can be concluded that the criteria in evaluating personnel for both countries is the 
same and valid.  

Table 8: Ranking order of Sub-Factors for both Malaysia and Indonesia 

 

 

 

 

 

 

 

 

 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 2216



Malaysia Indonesia 

Sub-Factor Global Weight Sub-Factor Global 
Weight 

Rank 

Cooperation Spirit (𝑉𝑉312) 0.31 Sharing of Knowledge 
(𝑉𝑉311) 

0.270 1 

Discipline (𝑉𝑉324) 0.18 Cooperation Spirit 
(𝑉𝑉312) 

0.116 2 

Sharing of Knowledge 
(𝑉𝑉311) 

0.12 Job Experience (𝑉𝑉111) 0.106 3 

Team Diversity (𝑉𝑉313) 0.06 Team Diversity (𝑉𝑉313) 0.072 4 

Success Rate (𝑉𝑉212) 0.05 Reputation in The 
Industry (𝑉𝑉211) 

0.070 5 

Enthusiasm for Work 
(𝑉𝑉323) 

0.042 Comprehensive 
Organization Rule 

(𝑉𝑉113) 

0.069 6 

Sense of Responsibility 
(𝑉𝑉322) 

0.037 Leadership (𝑉𝑉121) 0.057 7 

Reputation in The 
Industry (𝑉𝑉211) 

0.036 Effective 
Communication (𝑉𝑉123) 

0.047 8 

Leadership (𝑉𝑉121) 0.026 Success Rate (𝑉𝑉212) 0.039 9 

Keen Insight and 
Flexibility (𝑉𝑉221) 

0.024 Sense of Responsibility 
(𝑉𝑉322) 

0.031 10 

Effective Communication 
(𝑉𝑉123) 

0.022 Discipline (𝑉𝑉324) 0.022 11 

Innovation Ability (𝑉𝑉223) 0.017 Workplace and 
Environmental 

Condition (𝑉𝑉112) 

0.017 12 

Confidentiality (𝑉𝑉321) 0.014 Keen Insight and 
Flexibility (𝑉𝑉221) 

0.016 13 

Comprehensive 
Organization Rule (𝑉𝑉113) 

0.014 Confidentiality (𝑉𝑉321) 
 

0.015 14 

Logical Thinking Ability 
(𝑉𝑉222) 

0.011 Enthusiasm for Work 
(𝑉𝑉323) 

0.013 15 

Job Experience (𝑉𝑉111) 0.008 Work Culture (𝑉𝑉122) 0.012 16 

Acts as Referral Centre 
(𝑉𝑉213) 

0.007 Innovation Ability 
(𝑉𝑉223) 

0.012 17 

Workplace and 
Environmental Condition 

(𝑉𝑉112) 

0.006 Acts as Referral Centre 
(𝑉𝑉213) 

0.010 18 

Work Culture (𝑉𝑉122) 0.006 Logical Thinking 
Ability (𝑉𝑉222) 

0.003 19 

 

Comparing the global weightage values between the two countries expert opinions using the t-test (assumed equal 
variances) resulted in p-value, P(T<=t) two-tail = 0.9592 which is more than 0.05 and indicates to NO significant 
different between the two. Figure 1 shows the summary of data between Malaysia and Indonesia respondents 
respectively. The value which highlighted in blue is the value for consistency ratio while in yellow is the value of 
global weightage. Country code for Malaysia and Indonesia is MY and INA respectively.  
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Figure 1: Summary of data between Malaysia and Indonesia respondents 

5. Conclusion 

As the marine logistics industry has become a critical component in the commercial link, the need for 
performed talents and manpower to support the industry is of competitive advantage to the nation. This study 
explores the criteria for needed talents in view of port logistics experts ranging from middle to top management 
as well as those teaching and training manpower for the field. The MCDM method, AHP is used to measure the 
important of proposed criteria and rank those based on their opinion. The method is selected based on its ability 
to consider many criteria simultaneously as well as considering the subjective judgement by the participating 
experts from two neighbouring countries, Malaysia and Indonesia. 

Results show that the level of agreement on the proposed criteria from the respondents are 78.2 percent 
agreeing and 90.8 percent for Malaysia and Indonesia respectively. In the second phase of the calculation, where 
a tri-level hierarchical structure of criteria is used, the result shows that among the main elements, Work Attitude 
is the most considered criteria when evaluating the performance of a personnel in port logistics at 0.769 and 0.541 
for Malaysia and Indonesia respectively. Further analysis on the results for both countries on the important of sub 
elements show that there is significant different between the opinion of the experts from the two countries. Hence, 
this calls for further research on several related issues. Among which are to get respondents from more diverse 
fields in marine logistics such as shipping lines, forwarding and port managers. Respondents from neighbouring 
ASEAN countries are also good potential respondents for expert opinions in order to ensure the performance 
criteria used for evaluating the marine logistics practitioners in the South China sea operations.  

At the same time, the AHP method of ranking the criteria can further be enhanced with inputting an 
evaluation factor for determining the proposed criteria. In many previous research, fuzzy elements are adapted for 
the evaluation instead of scoring approach used in this study. The results from this AHP can also be compared 
with other MCDM approach such as Goal Programming (GP), techniques for order preference by similarity to an 
ideal solution (TOPSIS) and  multi-objective optimization on the basis of ratio analysis (MOORA). 
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