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ABSTRACT

The main purpose of this article is to use the fuzzy analytic hierarchy process (AHP) method to 
empirically study the key competency and capabilities affecting the selection of middle managers 
for global shipping logistics service providers (GSLSPs). To facilitate this theme for obtaining key 
competency and capabilities, a list of five management competency with twenty-five capabilities 
are preliminary summarized. Subsequently, the proposed fuzzy AHP method is applied to measure 
relative weights for evaluating these competency and capabilities. The appraisal approach is then to 
perform empirical survey via AHP expert questionnaires. Finally, the empirical results show that: (1) 
‘professional competency’ is the most important management competency affecting the selection 
of middle managers for GSLSPs. (2) In order of relative importance, the top six key management 
capabilities affecting the selection of middle managers for GSLSPs are the ‘capability to manage work 
pressure,’ ‘capability to manage crisis,’ ‘capability to lead team awareness,’ ‘capability to manage 
interpersonal networks perfectly,’ ‘capability to use logistics expertise to enhance work efficiency,’ 
and ‘capability to effectively build team spirit and work atmosphere,’ respectively. Furthermore, 
concluding remarks are provided in this article.

1 Introduction

With the rapid development of international economic 
activities in recent years, various products of international 
trade are required to be economical and efficient. The in-
tegration of international logistics systems [1] has been 
considered as a way to strengthen international market-
ing. In addition, the growth of the regional economy, the 
evolution of the supply chain concept, the progress of e-
commerce, and the deregulation of global finance and 
transportation [1, 2] have also contributed to the vigor-
ous development of international logistics. In other words, 
with the development trend of international trade, many 
multinational enterprises have already employed a global 
layout strategy, hoping to obtain maximum profits through 
international division of labor, production, and other 
means. Therefore, the transnational international logistics 
industry is in urgent demand, showing that international 
logistics is playing a decisive role in global trade.

The rise and prosperity of global trade have also accel-
erated the expansion of the global shipping market. Due to 
fierce competition in the global shipping market, the inter-
national logistics services provided by shipping companies 
have been demonstrated more elaborately in commercial 
logistics. As a result, the international trade and shipping 
market has experienced diversified and rapid changes due 
to fierce competition. Under such a fierce competitive en-
vironment, how to provide customers with more compre-
hensive logistics services will be a very important issue for 
global shipping logistics service providers (GSLSPs) [1, 3].

The GSLSP has played an important role in third-party 
logistics providers (3PL). At the same time, it is also a very 
important logistics auxiliary provider in the international 
transportation industry [3]. Therefore, in order to provide 
better shipping logistics services and enhance their own 
operating performance, enterprises must continue to re-
cruit, train, and retain outstanding talents and then form 
an efficient work team to develop more effective organi-
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zations [4]. Since the shipping logistics providers need a 
group of employees who can create organizational busi-
ness value, on the outside, these personnel must be able to 
see the market opportunities and maintain a close interac-
tion with the customers, so that they can establish a good 
external network. On the inside, they must be able to iden-
tify and integrate talents with relevant functions in order 
to grasp market opportunities.

Having excellent manpower is a key factor for a suc-
cessful enterprise [5]. Enterprise manpower can generally 
be divided into non-management employees and manag-
ers [4]. The former are general employees, while the latter 
can be divided into first-line managers, middle managers, 
and top managers. Because they are members of different 
levels, these managers have different duties and manage-
ment responsibilities with each one performing his/her 
own functions. In the above three types of managers, mid-
dle managers often play the role of a connecting link. In 
the distribution of work or the communication and execu-
tion of policies, middle managers act as important infor-
mation transmitters between the operation department 
and the decision-making department in organizations [4, 
6-8]. Therefore, the selection of a middle manager with 
management competency and capabilities [9] will have a 
decisive influence on the development of the organization.

Management competency is an ability that managers of 
the organization must have to perform their duties in or-
der to effectively achieve the objectives or performance set 
by them [4, 6, 7]. Because the evaluation of management 
competency and the capabilities of middle managers in-
volve many assessment aspects and criteria, the research 
scope and level they cover is extensive and complex. The 
Analytic Hierarchy Process (AHP) [10] is a set of decision-
making methods that systematizes complex problems. 
It is mainly applied to uncertain situations and multi-at-
tribute decision-making problems and belongs to the re-
search field of multi-criteria decision-making (MCDM). 
Therefore, this study evaluates the relative importance of 
the management competency and capabilities of middle 
managers through the AHP method. In addition, indicators 
of management competency and capabilities have qualita-
tive characteristics, and there is ambiguity in evaluators’ 
subjective assertion of the problem. Therefore, it is diffi-
cult to express the importance of key competency and key 
capabilities with accurate numerical values. This study 
uses the fuzzy set theory [11] with the cooperation of the 
AHP method to construct the fuzzy AHP evaluation model 
[12-14] and then employs it as the main mode for GSLSP 
to evaluate the key competency and capabilities of middle 
managers. In light of this, the main purpose of this paper 
is to use the fuzzy AHP method to empirically study the 
key competency and capabilities affecting the selection of 
middle managers for GSLSPs. The first section provides 
background information concerning this issue, the fol-
lowing section describes the fuzzy AHP method, the third 
section consists of an empirical study, and the final section 
presents conclusions.

2 Research method

The fuzzy AHP method used in this paper is briefly in-
troduced in this section.

2.1 The Concept of Fuzzy Numbers

In a universe of discourse X, a fuzzy subset A � of X is de-
fined by a membership function f A �(x), which maps each 
element x in X to a real number in the interval [0,1]. The 
value of function f A �(x) represents the grade of member-
ship of x in A �.

A fuzzy number A � [15] in real line ℛ is a triangular 
fuzzy number if its membership function f A � : ℛ ⟶ [0,1] is
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with –∞ < c ≤ a ≤ b < ∞. A triangular fuzzy number can be 
denoted by (c, a, b).

In this article, Zadeh’s extension principle [11] is em-
ployed to perform algebraic operations involving fuzzy 
numbers. Let A �1 = (c1, a1, b1) and A �2 = (c2, a2, b2) be fuzzy 
numbers. The algebraic operations of any two fuzzy num-
bers A �1 and A �2 can be expressed as:

(1) Fuzzy addition, ⊕:

A �1 ⊕ A �2 = (c1 + c2, a1 + a2, b1 + b2); (2)

(2) Fuzzy subtraction, y:

A �1 y A �2 = (c1 – b2, a1 – a2, b1 – c2); (3)

(3) Fuzzy multiplication, ⊗:

k ⊗ A �2 = (kc2, ka2, kb2); k ∈ ℛ, k ≥ 0; (4)

A �1 ⊗ A �2 ≅ (c1c2, a1a2, b1b2); c1 ≥ 0, c2 ≥ 0. (5)

(4) Fuzzy division, ∅:

(A �1)–1 = (c1, a1, b1)–1 ≅ (1/b1, 1/a1, 1/c1); c1 > 0; (6)

A �1∅ A �2 ≅ (c1/b2, a1/a2, b1/c2); c1 ≥ 0, c2 ≥ 0. (7)

2.2 The Fuzzy AHP Method

In the field of MCDM problems, there are many aca-
demic literatures using the fuzzy AHP method [1, 2, 3, 8, 
9]. Two methods – proposed by Buckley [12] and Chang 
[16] – are usually used in the academic literature. Buckley 
[12] extended a hierarchical analysis using a consistency 
test method for fuzzy positive reciprocal matrices in which 
all elements are trapezoidal fuzzy numbers. Buckley et al. 
[17] revisited the fuzzy hierarchical analysis and proposed 
a new method of finding the fuzzy weights. Chang [16] em-
ployed the same procedure in building fuzzy pair-wise com-
parison matrices. However, two important steps of Chang’s 
extent analysis method on fuzzy AHP are added to calculate 
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the value of the fuzzy synthetic extent and the degree of 
possibility of any two fuzzy numbers. Chang’s method [16] 
was then modified by Ding [13]. After that, Ding [13] ap-
plied the proposed method to evaluate a suitable partner of 
strategic alliance for a liner shipping company. In this paper, 
the fuzzy AHP procedure of Ding et al. method [14] is used 
to evaluate relative weights. The steps are described below.

Step 1 Establishing a Hierarchical Structure

This step employs the hierarchical framework dia-
gram shown in Figure 1. In this framework, the research 
problems (goal) lie on the L layer. There are k assessment 
aspects (management competency) on the L+1 layer, and 
p + --- + q + --- + r evaluation criteria (management capa-
bilities) on the L+2 layer.

Because professional middle managers have the spe-
cial status in enterprise organizations [8], some manage-
ment competency and capabilities for middle managers 
are increasingly valued by human resources scholars [4-7]. 
In terms of successful innovation schemes, the motivation 
of new ideas, and the execution of new strategic directions 
inside the enterprise [18], the role of the connecting link 
played by middle managers has made important contri-
butions to enterprises [8]. After top managers make plans 
for an enterprise’s future direction and related important 
issues, they must be given to middle and first-line manag-
ers as well as non-management employees for execution 
[8]. At this time, first-line managers and non-management 
employees often play important roles in execution opera-
tions [4, 6, 7]. However, when top managers and first-line 
managers have different perceptions of the objectives of the 
organization, there must be someone to effectively transmit 
enterprise objectives between top managers and first-line 
managers. It is necessary to rely on the management com-
petency and management capabilities of middle managers 
[9, 19-21] to effectively link top managers, first-line man-
agers, and non-management employees to jointly execute 
common performance objectives of the enterprise [1, 5]. 

Hence, this study cites the relevant academic literature 
[1, 3-9, 18-21] and then interview experts and scholars as 

well as heads of human resources department in GSLSP. 
Finally, this study obtains the assessment aspects and 
evaluation criteria for measuring the middle managers, in-
cluding 5 management competencies and 20 management 
capabilities. Their codes are shown in parentheses, as de-
scribed below.

Leadership Competency (C1). This assessment aspect 
includes 4 evaluation criteria: the ‘capability to effectively 
build team spirit and work atmosphere (C11),’ the ‘capabili-
ty to positively motivate subordinates (C12),’ the ‘capability 
to influence subordinates to support the team (C13),’ and 
the ‘capability to impartially and objectively evaluate the 
performance of subordinates (C14).’

Interpersonal Competency (C2). This assessment as-
pect includes 4 evaluation criteria: the ‘capability to in-
tegrate and coordinate (C21),’ the ‘capability to lead team 
awareness (C22),’ the ‘capability to communicate in spoken 
language (C23),’ and the ‘capability to manage interperson-
al networks perfectly (C24).’

Administrative Competency (C3). This assessment as-
pect includes 4 evaluation criteria: the ‘capability to ef-
fectively interpret relevant administrative information 
(C31),’ the ‘capability to manage crisis (C32),’ the ‘capability 
to transform conceptual schemes into executable strategic 
plans (C33),’ and the ‘capability to effectively manage and 
allocate available resources (C34).’

Professional Competency (C4). This assessment aspect 
includes 4 evaluation criteria: the ‘capability to thoroughly 
understand the work procedures of logistics and related 
practices (C41),’ the ‘capability to manage work pressure 
(C42),’ the ‘capability to use logistics expertise to enhance 
work efficiency (C43),’ and the ‘capability to have cross-di-
visional work experience (C44).’

Conceptual Competency (C5). This assessment aspect 
includes 4 evaluation criteria: the ‘capability to simplify 
complex issues (C51),’ the ‘capability to integrate resources 
within and outside related organizations (C52),’ the ‘ca-
pability to plan and organize (C53),’ and the ‘capability to 
properly understand the internal and external competitive 
environment (C54).’

Figure 1 Hierarchical structure
Source: [14]
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Step 2 Establishing Pair-wise Comparison Matrices for 
Decision Attributes

Pair-wise comparison of AHP questionnaire results 
has been employed to determine the experts’ views of the 
relative importance of paired assessment criteria [10, 12, 
14, 17].

Let xh
ij, h = 1, 2, ..., n, be the relative importance assigned 

to any two assessment aspects i and j by expert h on the 
L+1 layer. Then, the pair-wise comparison matrix is de-
fined as [xh

ij ]k×k.
Let xh

uv, h = 1, 2, ..., n, be the relative importance as-
signed to any two evaluation criteria u and v by expert h 
on the L+2 layer. Then, the pair-wise comparison matrix 
with respect to each assessment aspect, i.e. C1

L+1, Ct
L+1, Ck

L+1, 
is defined as [xh

uv ]p×p, [xh
uv ]q×q, [xh

uv ]r×r.

Step 3 Establishing Triangular Fuzzy Numbers

To aggregate all information generated by different  
averaging operations [22], we have used the grade of mem-
bership to demonstrate their strength after considering all 
approaches. Triangular fuzzy numbers characterized through 
use of min, max and geometric mean operations [10, 23] 
have therefore been used to convey the views of all experts.

Let xh
ij ∈ [1/9, 1/8, ..., 1/2, 1] ∪ [1, 2, ..., 8, 9], h = 1, 2, ..., 

n, ∀i,j = 1, 2, ..., k, be the relative importance assigned to 
any two assessment aspects i and j by expert h on the L+1 
layer. After integrating the views of all n experts, the trian-
gular fuzzy numbers can be expressed as

A �ij
L+1 = (cij , aij , bij), (8)

where cij = min {x1
ij, x2

ij, ..., xn
ij}, aij = 

1

1

nn

h

h
ijij xa 
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=

, bij = max {x1
ij, 

x2
ij, ..., xn

ij}.

We can integrate the views of all n experts on the L+2 
layer in the same way, so that the triangular fuzzy num-
bers can be expressed as

A �uv
L+2 = (cuv , auv , buv), ∀u,v = 1, ..., p; ---; 

∀u,v = 1, ..., q; ---; ∀u,v = 1, ..., r, (9)

where cuv = min {x1
uv, x2

uv, ..., xn
uv}, auv = 

1

1

nn

h

h
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, buv = max 
{x1

uv, x2
uv, ..., xn

uv}.

Step 4 Constructing Fuzzy Positive Reciprocal Matrices

We have used the integrated triangular fuzzy numbers 
to construct fuzzy positive reciprocal matrices [14]. For 
the L+1 layer, the fuzzy positive reciprocal matrix can be 
expressed as
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(10)

where A �ijL+1 ⊗ A �jiL+1 ≅ 1, ∀i,j = 1, 2, ..., k.

The equations of the fuzzy positive reciprocal matri-
ces on the L+2 layer can be obtained using an analogous 
method.

Step 5 Calculating the Fuzzy Weights of the Fuzzy 
Positive Reciprocal Matrices

Let Z � iL+1 ≅ (A �i1
L+1 ⊗ A �i2

L+1 ⊗ --- ⊗ A �ik
L+1)1/k, ∀i = 1, 2, ..., k, 

be the geometric mean of triangular fuzzy number [10, 14, 
22] of the ith assessment aspect on the L+1 layer. The fuzzy 
weight of the ith assessment aspect can then be expressed 
as

W�
i
L+1 ≅ Z �iL+1 ⊗ (Z �1

L+1 ⊕ Z �2L+1 ⊕ --- ⊕ Z �k
L+1)–1 (11)

For convenience, the fuzzy weight is expressed as  
W�

i
L+1 = (wic , wia , wib). The equations of fuzzy weights on the 

L+2 layer can be obtained using an analogous method.

Step 6  Defuzzifying the Fuzzy Weights to obtain Crisp 
Weights

To perform defuzzification in an effective manner, the 
graded mean integration representation (GMIR) method 
proposed by Chen and Hsieh [24] has been used to defuzz-
ify the fuzzy weights.

Let W�
i
L+1 = (wic , wia , wib), ∀i = 1, 2, ..., k, be k triangular 

fuzzy numbers. The GMIR of crisp weights k can then be 
expressed as

6
41 ibiaicL

i
www

W
++

=+ , ∀i,j = 1, 2, ..., k. (12)

The defuzzification of fuzzy weights on the L+2 layer 
can be performed using an analogous method.

Step 7 Normalizing the Crisp Weights

To facilitate comparison of the relative importance of 
assessment aspects on different layers, the crisp weights 
have been normalized [13, 14] and expressed as

∑
=

+

+
+ = k
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W
NW

1
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(13)

Step 8 Calculating the Integrated Weights for Each 
Layer

Let NWi
L+1 and NWu

L+2 be the normalized crisp weights 
[13, 14] on the L+1 and L+2 layers. Then, the integrated 
weight of each assessment aspect (management compe-
tency) on the L+1 layer is

IWu
L+1 = NWi

L+1, ∀i = 1, 2, ..., k. (14)

The integrated weight of each evaluation criterion 
(management capability) on the L+2 layer is

IWu
L+2 = NWi

L+1 × NWu
L+2,

∀i = 1, 2, ..., k; ∀u = 1, ..., p; ---; ∀u = 1, ..., q, ---; 
∀u = 1, ..., r. 

(15)
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3 Empirical study

This section describes an empirical study conducted to 
evaluate key competency and capabilities affecting the se-
lection of middle managers for GSLSPs in Taiwan.

3.1  Data collection

The AHP expert questionnaire has been based on the 5 
assessment aspects (competency) and 20 evaluation crite-
ria (capabilities) shown in Step 1 of the fuzzy AHP meth-
od (Section 2.2), and has been applied to investigate the 
relative weights of all management capabilities. To check 
whether the expressions have been clear or important 
questions have been missed, 3 managers and 2 scholars 
have been invited to pre-test the questionnaire. Finally, 
two rounds of correction based on questionnaire design 
principles have been carefully performed, and the final 
AHP questionnaire has been completed.

The AHP questionnaires were distributed during a 
two-month period in 2018. The top managers working 
at GSLSPs in Taiwan were invited to fill in the AHP ques-
tionnaires. The surveys were completed through e-mails, 
phone calls, and in-person interviews conducted by the 
authors. The returned questionnaires were checked to 
determine whether the consistency index (C.I.) of each 
matrix of every layer was lower than 0.1 [10]. When the 
C.I. value of a matrix is higher than 0.1, this implies that 
the respondent have made an inconsistent pair-wise com-
parison of two management competency (or management 
capabilities). By the way, the judgment and verification of 
the pair-wise comparison matrix is a very important is-
sue [10]. If there is a pair-wise comparison matrix that 
does not conform to the consistency, it shows that the ex-
pert’s judgment is confusing. At this time, the expert must 
re-evaluate the pair-wise comparison matrix until the 
consistency requirement is met. Because the AHP expert 
questionnaire process is cumbersome, in the practical ap-

plication, direct access by personnel is better, and the con-
sistency of expert judgment on the spot is verified, so that 
each questionnaire can become an effective questionnaire.

A total of 30 questionnaires were issued, of which 
26 valid questionnaires were recovered, for an effective 
recovery rate of 86.67%. In view of Robinson’s recom-
mendation [25] that 5-7 experts ideally be enlisted in re-
search on group decision-making problems, the 26 valid 
recovered questionnaires should be sufficient to provide 
a representative range of views. As a result, after the 26 
questionnaires were checked for validity, the number of 
responses was deemed acceptable.

3.2 Results

In this case, there are six (1+5) pair-wise comparison 
matrices to collect. In this section, the authors have used 
the five management competency (i.e., C1 – C5 on the L+1 
layer shown in Figure 1) of valid questionnaires as an ex-
ample for illustrating the computational process of the 
fuzzy AHP method. As regards to the other five pair-wise 
comparison matrices, these have been omitted by reason-
ing by analogy. And, then calculate the integrated weights 
for each layer. Finally, the computing process and empiri-
cal results are shown as follows.

Step 1 Building Fuzzy Positive Reciprocal Matrix

The authors have used the data of relative importance 
of 26 valid questionnaires to collect fuzzy pair-wise com-
parison matrices and then have transformed these data 
into fuzzy positive reciprocal matrix using geometric 
mean approach. Table 1 shows the results obtained.

Step 2  Calculating the Fuzzy Weights of Fuzzy Positive 
Reciprocal Matrix

Using the Step 5 of the fuzzy AHP method, the geometric 
mean of triangular fuzzy number (Z�i

L+1) and the fuzzy weights 
(W� i

L+1) of five assessment aspects can be seen in Table 2.

Table 1 The fuzzy positive reciprocal matrix of five assessment competency

C1 C2 C3 C4 C5

C1 (1, 1, 1) (0.17, 0.73, 5) (0.20, 0.85, 7) (0.13, 0.53, 7) (0.50, 1.74, 6)
C2 (0.20, 1.50, 6) (1, 1, 1) (0.25, 2.03, 5) (0.14, 0.98, 8) (0.20, 2.55, 9)
C3 (0.14, 1.18, 5) (0.20, 0.49, 4) (1, 1, 1) (0.11, 0.64, 5) (0.14, 1.48, 5)
C4 (0.14, 1.90, 8) (0.13, 1.02, 7) (0.20, 1.57, 9) (1, 1, 1) (0.25, 3.16, 8)
C5 (0.17, 0.58, 2) (0.11, 0.39, 5) (0.20, 0.68, 7) (0.13, 0.32, 4) (1, 1, 1)

Note: Nomenclature of C1, C2, …, C5 can be referred to Step 1 of Section 2.2. Source: The authors.

Table 2 The geometric mean of triangular fuzzy number and the fuzzy weights

Z �i
L+1 W� i

L+1

i = 1 (0.294, 0.894, 4.230) (0.014, 0.166, 3.470)
i = 2 (0.269, 1.501, 4.644) (0.013, 0.278, 3.747)
i = 3 (0.212, 0.887, 3.466) (0.010, 0.164, 2.797)
i = 4 (0.246, 1.572, 5.261) (0.012, 0.291, 4.246)
i = 5 (0.217, 0.548, 3.086) (0.010, 0.101, 2.490)

Source: The authors.
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Step 3 Defuzzifying the Fuzzy Weights and Standarize 
the Crisp Weights

Using the Step 6 of the fuzzy AHP method, the fuzzy 
weights can be defuzzified by the GMIR method to obtain 
the crisp weights (Wi

L+1). Then using the Step 7, we can 
obtain the standardized weights (IWi

L+1). The results are 
shown in Table 3.

Step 4 Calculating the Integrated Weights

For saving space, the authors have used the same com-
putational process of the fuzzy AHP method for each layer 
to obtain the standardized weights. And then, the results 
of the integrated weights are shown in Table 4.

The findings of the AHP survey have been as follows:
(1) ‘Professional competency’ is ranked highest, indicat-

ing that it is the most important assessment aspect 
affecting the selection of middle managers for GSLSPs 
based on the Taiwanese perspective. ‘Interpersonal 
competency,’ ‘leadership competency,’ and ‘adminis-
trative competency’ are ranked in the second, third 
and fourth places. ‘Conceptual competency’ is the low-
est weight rank.

(2) For the ‘leadership competency’ aspect by the normal-
ized weights, the ‘capability to effectively build team 
spirit and work atmosphere’ is the critical evaluation 
criterion. For the ‘interpersonal competency’ aspect, 
the ‘capability to lead team awareness’ is the critical 
evaluation criterion. For the ‘administrative compe-
tency’ aspect, the ‘capability to manage crisis’ is the 
critical evaluation criterion. For the ‘professional 
competency’ aspect, the ‘capability to manage work 
pressure’ is the critical evaluation criterion. For the 
‘conceptual competency’ aspect, the ‘capability to in-
tegrate resources within and outside related organiza-
tions’ is the critical evaluation criterion.

(3) Daniel [26] feels that most industries possess from 
two to six key elements that determine success, and a 
company that wishes to be successful must apply par-
ticular effort to these elements. As a consequence, the 
empirical results show that the top six key capabilities 
influencing middle managers selection for GSLSPs are 
the ‘capability to manage work pressure,’ ‘capability to 
manage crisis,’ ‘capability to lead team awareness,’ ‘ca-
pability to manage interpersonal networks perfectly,’ 
‘capability to use logistics expertise to enhance work 

Table 3 The defuzzified and standardized weights of five assessment aspects

C1 C2 C3 C4 C5

Defuzzified weights 0.6910 0.8119 0.5772 0.9037 0.4844
Standardized weights 0.1992 0.2341 0.1664 0.2606 0.1397

Note: Nomenclature of C1, C2, …, C5 can be referred to Step 1 of Section 2.2. Source: The authors.

Table 4 The normalized and integrated weights of each layer

Competency Normalized/ Integrated weights (A) Capability Normalized weights (B) Integrated weights 
(C)=(A)*(B)

C1 0.1992 (3)

C11 0.3146 (1) 0.0627 (6)
C12 0.2437(3) 0.0486 (10)
C14 0.1803(4) 0.0359 (16)
C13 0.2614 (2) 0.0521 (8)

C2 0.2341 (2)

C21 0.2097 (3) 0.0491 (9)
C22 0.3124 (1) 0.0731 (3)
C23 0.1713 (4) 0.0401 (13)
C24 0.3066 (2) 0.0718 (4)

C3 0.1664 (4)

C31 0.1104 (4) 0.0184 (20)
C32 0.4546 (1) 0.0756 (2)
C33 0.2382 (2) 0.0396 (14)
C34 0.1968 (3) 0.0327 (18)

C4 0.2606 (1)

C41 0.1797 (4) 0.0468 (11)
C42 0.3573 (1) 0.0931 (1)
C43 0.2418 (2) 0.0630 (5)
C44 0.2212 (3) 0.0576 (7)

C5 0.1397 (5)

C51 0.1724 (4) 0.0241 (19)
C52 0.3177 (1) 0.0444 (12)
C53 0.2416 (3) 0.0338 (17)
C54 0.2683 (2) 0.0375 (15)

Notes: (1) Nomenclature of C1, …, C5, and C11, C21, …, C54 can be referred to Step 1 of Section 2.2. (2) Numbers in parentheses are ranks. Source: The authors.
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efficiency,’ and ‘capability to effectively build team 
spirit and work atmosphere,’ respectively.

From the above research results, it can be seen that 
among the elements of selecting middle managers, two 
key capabilities have been located in “professional com-
petence” aspect, two key capabilities have been located in 
“interpersonal competency” aspect, one key capability has 
been located in “administrative competence” aspect, and 
one key capability has been located in “leadership compe-
tency” aspect. In particular, when middle managers face 
managers of upper and lower levels, how do they confront 
work pressure and use related professional knowledge to 
enhance work efficiency? How do they lead the team and 
create a working atmosphere? How do they run the net-
work of human relationships? How do they deal with a 
crisis when it occurs? Therefore, if GSLSP can build key ca-
pabilities suitable for middle managers, then it is believed 
that the human resource management (HRM) department 
will be better able to hire and select outstanding talents. 
In addition, for employees within the enterprise, these 
standards or conditions can be followed by those with am-
bitions and can be used to improve their self-ability, which 
is conducive to obtaining the qualification for the promo-
tion within the enterprise in the future.

4 Concluding remarks

GSLSP has played an important role in the global ship-
ping market, because GSLSP can provide professional and 
all-around comprehensive solutions for the shipping serv-
ice [27]. In order to help provide better shipping logistics 
services, excellent logistics talents are an important factor 
in leading enterprises to upgrade and enhance customer 
satisfaction. Therefore, recruiting management talents with 
excellent competency and capabilities is an important di-
rection for HRM departments. In addition, middle managers 
often play the role of a connecting link and act as important 
information transmitters between the operation depart-
ment and the decision-making department in organiza-
tions. Based on this, the selection of a middle manager with 
management competency and capabilities will have a deci-
sive influence on the development of the organization. 

The main research purpose of this paper is to evalu-
ate the key competency and capabilities to select middle 
managers for GSLSP. It mainly uses the fuzzy AHP model 
and the AHP expert questionnaire to select the important 
key competencies and capabilities that middle-level man-
agers should possess. The empirical results of the study 
have mainly shown the following. First of all, “profession-
al competency” is the primary key competency to select 
middle managers, and the most important management 
capability to represent “professional competency” is the 
“capability to manage work pressure.” Subsequently, the 
top six key capabilities influencing middle managers selec-
tion for GSLSPs are the ‘capability to manage work pres-
sure,’ ‘capability to manage crisis,’ ‘capability to lead team 
awareness,’ ‘capability to manage interpersonal networks 

perfectly,’ ‘capability to use logistics expertise to enhance 
work efficiency,’ and ‘capability to effectively build team 
spirit and work atmosphere,’ respectively. Finally, two key 
capabilities have been located in “professional compe-
tence,” two key capabilities in “interpersonal competency,” 
one key capability in “administrative competence,” and 
one key capability in “leadership competency.” 

This study has suggested that, in the future, when se-
lecting middle managers, GSLSP may be particularly fo-
cused on the management competency and management 
capabilities acquired in this study in order for better mid-
dle-level talents to be selected. In addition, this paper with 
its proposed method can be employed as a practical tool 
for GSLSP business applications. A layer of alternatives can 
also be added to Figure 1 as a complete hierarchy in the 
future research, so that we can compare the decision val-
ue to assess the attractiveness of alternatives. The results 
of the study presented in this paper can serve as a refer-
ence to select middle managers for the HRM department 
of GSLSP. Furthermore, the common fuzzy AHP method 
has been used to solve the subjective nature in this paper. 
However, in many cases, it is often difficult or impossible 
to obtain the exact membership function of the multiplica-
tion and division algebraic operations results of any two 
or more than two triangular fuzzy numbers [28]. In the 
future study, we suggest the α-cut [28] based method on 
fuzzy AHP to avoid controversies that may arise due to dif-
ferent approaches and attitudes of decision-makers.
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