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Abstract- In Vietnam, fisheries sector plays an important role in the economic development. According to the report of the 
General Fisheries Department, the total output of fishery production in 2016 reached over 6.7 million tons [1]. However, in 
recent years, many causes have impacted on the competitive pressure on fisheries enterprises in terms of production, quality 
and production cost. This competition has influenced on Vietnamese fisheries enterprises that have had difficulties in 
maintaining and increasing their market share. Therefore, managers need to find out solutions and take actions to increase 
labor productivity, remove difficulties, and improve competitiveness. Based on the data of the leading fisheries enterprises in 
Vietnam, we use the DEA (data development analysis) model to evaluate the performance of these companies in the period 
of 2013 - 2016. Consequently, we could find a suitable solution to improve the business efficiency for fisheries enterprises in 
the future. 
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I. INTRODUCTION 
 
Vietnam approximately has an area of 3448,000 km2, 
with a coastline of 3260 km. Internal waters and 

Territorial sea were 226.000 km2 wide [1]. Vietnam's 
fisheries output has been growing steadily for 17 
years with an average increase of 9.07% per year [1]. 

 
Table 1: Exports of Fishery Products of Vietnam from 2005 to 2016 (Million dollars) [1]. 

 
 

The fisheries sector has focused on production of 
goods and has developed into a leading economic 
sector. With the rapid and effective growth, the 
fisheries sector has contributed positively to the 
restructuring of agricultural and rural economy, 
creating jobs for many laborers. However, in recent 
years, the shortages of raw materials and capital, 
along with the increase of input costs have been the 
obstacles for the fisheries enterprises in this tough 
time. Therefore, this study is conducted to assess the 
performance of the fisheries enterprises. The 
managers can rely on this research result to develop 
strategic solutions to enhance their competitiveness in 
the domestic and international market. 

 
Fig. 1. Exploited fisheries and aquaculture from 2005 to 2016 

[1]. 

We used DEA method to evaluate the performance of 
the fisheries enterprises. This is a non-parametric 
programming technique used to handle the problems 
of multiple inputs and outputs involving multiple 
decision-making units (DMUs). This method is based 
on Farrell's idea introduced in 1957 on the application 
of the Production Possibility Frontier (PPF) as the 
criterion for evaluating the relative effectiveness of 
the enterprises in the same sector. Thus, the 
companies that reach the limits will be considered 
more efficient, and the companies that do not reach 
PPF will be considered less efficient. 
 
In the past, some researchers have conducted DEA 
studies: Saranga (2009) used DEA to identify the 
inefficiencies of decision making unit (DMU) in the 
Indian auto component industry [2]. Charles, Kumar, 
and Kavitha (2012) used DEA to assess the efficiency 
of a printed circuit board assemble line [3]. Lo and 
Lu have argued the reasons for using DEA models 
and The super – Slacks Based Measure (SBM) and 
Malmquist models [4].  
 
Therefore, the use of DEA helps the managers make 
the right decisions to develop and enhance the 
competitiveness of a well-functioning enterprise. 
These issues are important and urgent for the 
enterprises in the current economic downturn. 
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II. MATERIALS AND METHODS 
 
2.1 Data collection  
After searching in the fisheries sector in Vietnam, we 
found 12 largest companies specializing in 

aquaculture and fisheries production from the website 
of General Statistics that are appropriate for this study 
as presented below: 

Table 2: List of Fisheries companies. 

 
Source: Synthetic by researcher [5 - 16]. 

 
The data used in this study was collected from the 
financial reports of the enterprises in the period of 
2013 - 2016. Based on the research objectives, we 
decided to choose 3 input elements: Total Assets 
(TA); Cost of goods sold (CS); Total Operating 

Expenses (OE); And 2 output elements: Net Sales 
(NS); Profit after tax (PT). These factors play an 
important role in evaluating the business performance 
and decision-making of the managers. 

 
Table 3: Inputs and outputs data (Currency unit: 1,000,000 VND). 

 

 
Sources: Financial statements of DMUs [5 - 16]. 
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2.2 Data envelopment analysis model 
To assess the business performance of fisheries 
enterprises for the period 2013-2016, we used the 
Supper - efficiency model (Super- SBM-Oriented) 
and Malmquist model. 
 Super efficiency SBM model:  
This model develops on SBM and introduced by 
Tone (2001) [17]. We use n DMUs with inputs and 
outputs matrices 

( ) m n
ijX x R   and (y ) s n

ijY R   , 

respectively.   is a non-negative vector in nR [17]. 
The vector mS R  and sS R  indicate the input 
excess and output shortfall, respectively. SBM model 
in fractional form is as follow (Tone, 2001) [17]: 
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We optimize solutions for SBM is * * * *( , , , )p s s   . 

A DMU 0 0( , )x y is super SBM if * 1p  . This 

condition is equivalent to * 0S    and 0S   , 
no input excess and no output shortfall in optimal 
solution. SBM is non-radial and deal with input and 
output slack. The SBM returns and efficiency 
measure between 0 and 1. 
The best performer has efficient status and express by 
unity. Tone (2002) discriminate these efficient DMU 
and rank the efficient DMUs by super SBM model 
[18]. The DMU 0 0( , )x y  is SBM-efficient, 1p  , 
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The previous models of DEA have been still limited 
in evaluating the business performance. The DEA-
Solver pro 8.0 Manuel model has overcome these 
limitations by [19]: 
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  . 
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Where B is a large positive number, (in DEA-Solver 
B=100). In any case, the denominator is positive and 
strictly less than ry 

 . Furthermore, it is inverse 

proportion to the distance 0rry y

 . It concerns the 

magnitude of the non-positive output [19].  
 Malmquist productivity index (MPI)  
Malmquist Index (MI) evaluates the performance of a 
company in two fixed periods of time. The “Catch – 
up” (C) term is related to the degree of efforts that the 
DMU attained for improving its efficiency, while the 
“Frontier – shift” (F) term reflects to change in the 
efficient frontiers surrounding the DMU between the 
two time periods 1 and 2. We denote DMU0 at the 
time periods 1 and 2 by 1 1

0 0( , )x y  

and 2 2
0 0( , )x y respectively and use employ the 

following notation for the efficiency score of 

DMU 1
0, 0( )tx y measured by the frontier technology 

푡2 [20]:  2 1
0, 0( )t tx y , (푡1 = 1, 2 and 푡2 = 1, 2). 

The (C) effect is measured by the following formula 

[20]:
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The (F) effect is described as 

[20]:
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(MI) is the product of (C) and (F); that is: MI = 
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(7) 
If: (C)>1, (F)>1, (MI)>1: The enterprise performs 
better than before.  
If: (C)=1, (F)=1, (MI)=1: The enterprise performs the 
same as before.  
If: (C)<1, (F)<1, (MI)<1: The enterprise performs 
worse than before. 
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Authors develop the output – oriented MI as well by 
means of the output - oriented radial DEA models. 
The output oriented models take all output slacks into 
account but no input slacks. This is explained below 
within score in output orientation (O - V) 

[20]:  0, 0 ,
( ) mins sx y

 
     (8) 

Subject to: 0
s sx X  ; 1

0( ) s sy Y  ; 

L e U  ; 0    (9) 
Intertemporal score in output – orientation (O – V) 

[20]:  0, 0 ,
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      (10) 
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0( ) t sy Y  ; 

L e U  ; 0  . (11) 
Radical methods still have some limitations is the 
neglect of slacks. Tone has overcome this limitation 
with two models: SBM and super-SBM. Using these 
measures we develop here the nonradial and slacks - 
based MI. In the output-oriented case, we solve as 
following [20]:  

SBM - O:  0, 0
,

1 0

1( ) min
1(1 (( ) ))

t s
qs

i
s

i i

x y
s

q y



 




 

 

(12) 

Subject to: 0 ;s tx X  0 ;s ty Y s L e U     ; 

L e U  ; 0, 0s   .(13) 

Where the vector qs R  denotes the output – slacks.  
Super – SBM - O: 
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III. RESULTS 
 
3.1 Pearson correlation 
To apply the DEA model, the relationship between 
the inputs and outputs is isotonicity that means the 
input volume increases and the output can not fall 
under the same condition. The larger correlation 
coefficient means that there is a stronger relationship 
between the two variables while the lower correlation 
coefficient is less correlated, shown in the following 
table: 

Table 4: The Pearson correlation coefficient [20]. 

According to the convention in Table 4, the results of 
Table 5 showed that the correlation between the 
inputs and outputs in this study is appropriate. 

Specifically, the positive correlation coefficients 
(positive) indicated that the results of this study were 
highly reliable. 

 
Table 5: Correlation coefficient. 

 
Source: Calculated by researcher. 

 
3.2 Performance rankings 
The results in Table 6 showed that the number of 
effective companies in turn was 8, 8, 9, 7 and the 

number of ineffective companies was 4, 4, 3, 5 in the 
period of 2013 - 2016. The average score in this 
period was as follows: 1.3878; 1.1646; 1.1941; 
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1.0210. These numbers explain the Super-SBM 
model can distinguish DMUs with differences on 

their scoring. 
 

Table 6: Summary of super–SBM results. 

 
Source: Calculated by researcher. 

 
According to Table 7, the scores and rankings of 
fisheries enterprises tended to change drastically each 
year. Specifically, DMU9 was ranked from 11/12 in 

2013 to 9/12 in 2014, top 5 in 2015, 12 in 2016. This 
reflected the fierce competition of the fisheries 
market. 

Table 7: Scores and rankings. 

 
Source: Calculated by researcher. 

 
3.3 Components of the Malmquist Productivity 
Index 
3.3.1 Catch - up efficiency change 
Results of Table 8 and Figure 2: The results showed 
that in the period 2013 – 2016, there were little 
changes in the efficiency as well as the management 
of the fisheries enterprises in Vietnam.  
 

 

 
3.3.2 Frontier – shift 
The results of the analysis in Table 9 and Figure 3 
showed the change in the conversion of the fishery 
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companies from 2013 to 2016. Accordingly, the 
enterprises were less likely to change in terms of 
technology. The effect of the renovation of this 
period in 2014 - 2015 was sharply reduced, the 2015-
2016 period tended to increase insignificantly. This 
showed that the fisheries enterprises needed to 
change the technology of farming, fishing, production 
and processing in the future to improve the 
competitiveness. 

 

 
 
3.3.3 The Malmquist productivity index 
The MPI was the most important factor in assessing 
the performance of the companies in the fisheries 
sector. The results in Table 10 and Figure 4 showed 
that in the period 2013 - 2014, many companies 
performed more efficiently 6/12 DMUs (MPI > 1): 
DMU4, DMU5, DMU6, DMU9, DMU11, DMU12. 
But 6/12 DMUs was ineffective (MPI <1): DMU1, 
DMU2, DMU3, DMU7, DMU8, DMU10. In the 
period of 2014 - 2015, there was 9/12 DMUs 
operating inefficiently (75%): DMU1, DMU2, 
DMU3, DMU4, DMU7, DMU8, DMU9, DMU11, 
DMU12 indicating that this was a difficult period for 
the fisheries enterprises in Vietnam. In the period of 
2015 – 2016, there was 7/12 DMUs operating 
ineffectively (MPI <1): DMU2, DMU4, DMU5, 
DMU6, DMU8, DMU9, DMU11 indicating that this 
was still a difficult period. 

 
 

 
 
CONCLUSIONS 
 
Based on the results of the analysis and evaluation of 
the business performance of the fisheries enterprises 
in this study, the managers found the solutions to 
maintain a stable source of raw materials, ensure the 
quality for the enterprise, help to change the business 
situation. Thereby, the managers could stabilize the 
source of goods, ensure production stability, reduce 
costs to contribute to the efficiency of the enterprises 
in the future. In addition, other researchs are needed 
to incorporate different methods to enhance the 
competitiveness and maintain a significant position in 
the fisheries sector. 
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