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Abstract. MSME was proven to have a positive impact on economic 

growth, thus MSME’s business needs to become sustainable. MSME’s 

business sustainability is determined by the MSME’s ability to manage 

their profit efficiency and develop their business strategy. This study aims 

to examine the profit efficiency of the smoked fish business as one of 

MSMEs and the BUMDes development strategy in coastal community 

Tambaksari, Kendal Regency. The quantitative approach was conducted in 

this study. Primary data from 30 smoked fish entrepreneurs and 3 key 

person of BUMDes were collected by interview and questionnaire, then 

analyzed with Stochastic Translog Profit Frontier Analysis and Analytic 

Hierarchy Process (AHP). The results show that the efficiency of the 

smoked fish business still low due to age and education of the human 

resources. In addition, the propose strategies for develop the BUMDes are 

managerial training, comparative studies, and coordination with 

stakeholders in improving performance. The implication of this study is 

useful for smoked fish entrepreneurs and BUMDes to increase profit 

efficienct and develop strategy in order to make the business sustainable.  

1 Introduction 
MSMEs (Micro, Small and Medium Enterprises) are one of the pillars of the Indonesian 
economy. This was proven when Indonesia was able to face the economic crisis in 
1997/1998. The big companies that were expected to survive at that time turned out to be 
those that failed. On the other hand, MSMEs have actually become the driving force of the 
economy in the midst of a crisis [44]. MSMEs are a small community economic sector with 
local scale, local resources, and simple production processes whose products are sold 
locally. The role of MSMEs for the economy includes supporting national economic 
growth, distributing development results, and creating jobs [41]. 

The Indonesian Ministry of Cooperatives and MSMEs (2018) stated that in 2017 
MSMEs had a share of around 99.99% (62.9 million units) of the total business actors in 
Indonesia, while large businesses were only 0.01% or around 5400 units. Micro Enterprises 
absorb around 107.2 million workers (89.2%), Small Businesses 5.7 million (4.74%) and 
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Medium Enterprises 3.73 million (3.11%), while Large Enterprises absorb around 3.58 
million people. This means that combined, MSMEs absorb around 97% of the national 
workforce, while large businesses only absorb about 3% of the total national workforce. 
This condition supports the previous researcher who explains the existence of MSMEs is 
very important because it is beneficial for the economy [41]. 

Because of the importance of MSMEs, it is necessary to analyze the performance of 
MSMEs. It is also necessary to identify the factors that affect their performance and 
strategies for developing these MSMEs. In this study, performance can be analyzed by 
measuring the efficiency of SMEs, as well as looking at the factors that cause the 
inefficiency of these MSMEs [19]. The MSME development strategy can be analyzed using 
the Analytical Hierarchy Process (AHP) [40]. 

Many studies related to business efficiency have been done by previous researchers. 
The previous study including in the agricultural sector [1, 5, 23-24, 26, 31-32, 34, 37, 43]. 
Livestock Sector [10, 33]. Banking sector [9, 14, 20], and also MSME Sector [10, 33]. 
However, research that combines efficiency studies and strategy development in MSMEs, 
especially the smoked fish business, has not been widely carried out. 

The object of this study is MSME smoked fish business in Tambaksari Village. 
Tambaksari village, as a "minapolitan" village, recorded 168 ponds/ponds with a fish 
income of 547.00 tons/year [38]. In addition, Tambaksari Village is supported by 
processing and marketing activities for fish cultivation. In the management and marketing 
of fish farming products, it is still limited to fish processing and sold or marketed in 
highland areas such as Sukorejo, Sumowono, to the Wonosobo area. Tambaksari Village 
can be used as a model in terms of fish cultivation as evidenced by receiving the Regent 
awards in 2014 Pioneer and driving fish cultivator; Best Fish Cultivator in Central Java 
Province 2012; The best Cultivators and the best Farmers at District Level. Kendal 2010; 
and Rank 2 of the 2013 National Aquaculture Institution. This study aims to analyze the 
efficiency of profits from the smoked fish business in Tambaksari Village Kendal, the 
factors that influence inefficiency and strategies in the development of BUMDes 
Tambaksari. Thus, the results of this study are expected to provide benefits for business 
owners and BUMDes in developing their business. Thus, MSMEs in Balesari Village can 
provide benefits for the economy.  

2 Literature Review
There are several techniques commonly used in estimating efficiency values, such as 
Stochastic Frontier Analysis (SFA) as a parametric approach in which the production 
function is estimated statistically. The hypothesis of this approach can be tested statistically 
, and the relationship between input and output follows the form of the function used [19]. 
The concept of profit efficiency is better than the concept of cost efficiency for evaluating 
the company's overall performance because it collects errors from outputs and inputs [14]. 
There are two fundamental challenges in earnings efficiency [28]. First, the observed profit 
can be positive, negative, or zero, so that efficiency measures in the form of ratios have 
unclear results. Second, the price data obtained may be unreliable due to bias in the context 
of imperfectly competitive markets, resulting in difficulty in which prices to use in the 
calculations. In [16] states how to anticipate the negative number of company losses in the 
translog model, using censorship which is proven to increase the stability of the efficiency 
value. So that it still obtains a discriminatory value from the results without losing 
precision. 
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3 Method 
This study aims to determine the efficiency and the determinants of the efficiency of 
MSMEs for the smoked fish business in Tambaksari Village, Kendal Regency, and the 
priority strategies for developing BUMDEs that accommodate these SMEs. The 
respondents were three key persons and 30 MSMEs. The analysis used in this study is as 
follows: (1) Stochastic Translog Profit Frontier Analysis to measure the efficiency level of 
MSMEs and determine the factors that affect the level of inefficiency, and also (2) Analytic 
Hierarchy Process (AHP) for determining BUMDes development strategy. 

3.1 Stochastic Translog Profit Frontier Analysis 

�� = �(��, ��)��	(
�)exp (−��); � = 1, 2, 3, … ,  ���     (1) 
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Where �� is MSME i profit, yi is MSME output, wit is input price, vit is random error, and 
uit is inefficiency. 

3.2 Analytic Hierarchy Process (AHP)

The steps in AHP [39]: (1). Determining Criteria, (2)  Determining the Hierarchical 
structure, criteria, sub-criteria, and alternatives, (3) Create a pairwise comparison matrix 
(pairwise comparison matrix) by comparing the weights between criteria, sub-criteria and 
alternatives with a weighting scale of 1-9 [40], (4) Calculating the eigenvalues and 
eigenvectors of each pairwise comparison matrix, (5) Test consistency by looking for 
Consistency Index (CI) and Consistency Ratio (CR), and (6) Combine the scores of all key 
persons and combine the relative weights of the elements in each level to determine the 
overall score of each alternative.                                  

4 Result and Discussion 

4.1 Profit Efficiency Analysis Result

The calculation results of the translog model show that the age coefficient has a positive 
and significant value. This indicates that increasing age will reduce the efficiency value of 
MSMEs for processing and smoking. These results are in line with research from [43] that 
the older the farmer, the more inefficiency he does. [35] also stated that the older the 
company, the greater the inefficiency. Age here is also in line with the age of the company 
because the respondents are MSMEs (privately owned and inherited). [8, 15] Find that firm 
age can have a positive effect on efficiency. [42], found that firm age can also be negatively 
correlated with efficiency. 
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Table 1. Maximum Likelihood Estimated of Profit Frontier Function. 

Variabel Parameter Coefficient standard-
error

t-ratio

  

43.313 0.967 44.807* 

  

1.740 0.171 10.203* 

  

-24.924 0.466 -53.453* 

  

-6.065 0.923 -6.572* 

  

-0.490 0.899 -0.545 

  

-18.798 0.886 -21.210* 

  

48.223 0.897 53.778* 

  

0.086 0.054 1.600 

  

-0.107 0.014 -7.469* 

 

 

-0.753 0.286 -2.636* 

  

-0.375 0.220 -1.703 

  

0.037 0.010 3.787* 

  

0.247 0.061 4.064* 

  

0.102 0.058 1.761 

Age  Z1 0.013 0.002 5.404* 

Education Z2 -0.879 0.273 -3.217* 

Number of family Z3 -0.095 0.086 -1.099 

 
While the variable coefficient of Education has a negative sign and is significant, this 

indicates that the more educated, the more efficient it will be. These results are in line with 
the research of [33]. fish farming education has a positive and significant effect on 
efficiency. [36] in [35] noted that the acquisition of skills and training of human resources 
can represent a source of competitive advantage for companies by enabling employees to be 
more efficient in the performance of tasks required in the process of manufacturing and 
marketing products [43]. Profit inefficiency can be reduced if the education level of the 
head of the household increases. actively attend training and learn experiences about hybrid 
rice production. 

 

 
Fig. 1. Level of Profit Efficiency. 

The results show that the smoked fish business MSMEs in Tambaksari Village are 
mostly in the range of 40%-50% and 60%-70% with an average profit efficiency value of 
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63%. It implies that there is a profit inefficiency of 37% or the maximum potential profit of 
37% is lost due to inefficiency. 

4.2 Tambaksari BUMDes Development Stragegy

In determining the MSME development strategy through BUMDes in Kendal Regency, AHP 
(Analytic Hierarchy Process) is used. Data obtained from in-depth interview Keyperson. The results 
of the in-depth interview with the key person prioritized criteria were Human Resources (0.529), 
Institutional (0.202), Production (0.128), Capital (0.081), and Marketing (0.06). 

Table 2. Weighting of criteria and sub criteria. 

Criteria Weighting 
Criteria

Sub-Criteria Weighting 
of Sub-
Criteria

Final 
Weighting

Marketing 0.060 

 
Promotion 0.288 0.017 

Third party cooperation 0.289 0.017 

e-commerce 0.086 0.005 

MSME centre 0.336 0.020 

Capital 0.081 

 
Credit facility 0.470 0.038 

Without collateral 0.343 0.028 

Periodic finance report 0.083 0.007 

Segregation of account 0.103 0.008 

Production 0.128 

 
QC 0.465 0.060 

Permission 0.117 0.015 

Technology 0.323 0.041 

SOP 0.096 0.012 

Instituional 0.202 

 
Increasing the role of BUMDes 0.344 0.069 

Stakeholder coordination 0.471 0.095 

Create coperative 0.089 0.018 

Ease of permission 0.096 0.019 

HRM 0.529 

 
Managerial training 0.467 0.247 

Comparative study 0.370 0.196 

Incentives 0.073 0.038 

Periodic upgrades 0.091 0.048 

  
The results show that the human resource aspect is the main priority aspect in the 

development of BUMDes because humans are the most important element in the 
development of an institution. In addition, the role of an organization and how the direction 
of organizational development will depend on the ability of the human resources who are 
members of the organization. Thus, the implementation of managerial training is very 
necessary for the development of human resources in BUMDes. Moreover, the second 
priority strategy in developing BUMDes is the importance of comparative studies. 
Comparative study activities with fish processing industry clusters in other areas will 
increase their knowledge of smoked fish processing, which can be used as a reference so 
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that the processing carried out by members is more efficient. Then the third priority strategy 
is coordination between stakeholders. In developing BUMDes, it is not only the 
government that intervenes, but it is necessary to involve related parties, such as managers, 
the business environment, and the community, cooperation of each party is needed. 

5 Conclusion 
The efficiency of the smoked fish business MSMEs Tambaksari Village in Kendal Regency 
is still low because the average efficiency is 63%. So there is still a potential profit of 37%, 
which is lost due to inefficiency. The age and education of human resources significantly 
affect the inefficiency of MSMEs. Increasing age will increase the value of MSME 
inefficiency, while increasing education will reduce the value of inefficiency. Moreover, 
improving education and training for MSMEs is a solution for these two variables. On the 
other hand, education and training continue to be carried out as they get older or more 
experienced in running their business. Then, the proposed strategy for developing BUMDes 
Tambaksari based on results is managerial training, comparative studies and coordination 
with stakeholders in improving the performance of BUMDes Tambaksari. This gives 
managerial implications for the key persons to improve the performance of BUMDes in 
order to develop smoked fish business MSMEs in Tambaksari Village, Kendal. 
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