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Small and medium-sized enterprises (SMEs) make a significant contribution to the 
economy and can reduce the unemployment rate. To improve their success, SMEs often 
need outside support, such as venture capital or other sources of financing. For 
governments, private investors, and banks to provide financial support, it is important 
to identify relevant criteria to evaluate the future success of SMEs. To evaluate SMEs 
and allocate venture capital effectively, this study proposes a multi-criteria decision-
making technique that combines the Analytic Hierarchy Process (AHP) and the double 
auction method. The double auction approach is used to match SMEs with investors 
based on their AHP scores and funding needs. The AHP is used to assess the importance 
of various factors that influence SME success. This study aims to support an effective 
and informed decision-making process for the distribution of venture capital to SMEs 
by bringing these two methods together to promote their growth and success. 
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1. Introduction  
 

Economic conditions are significantly impacted by the continued decline in employment 
prospects, especially for people living in poor areas. Many people are currently unemployed for a 
variety of reasons, including COVID-19. Indeed, the Covid outbreak had a significant impact on many 
people. Those who were negatively affected by the economic impact of the outbreak, such as the 
businesses that had to close and the employees they had to lay off because they could not pay their 
wages. The unemployment rate increased as a result of these layoffs [1]. Many of these people are 
able to find new jobs because of their solid education and skills, and others have even started their 
businesses. The new businesses are classified as SMEs or small and medium enterprises because of 
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the way they operate. Many small and medium enterprises have emerged as a result of corporate 
layoffs, giving society a chance to survive the recession. 

Small and medium-sized enterprises (SMEs) are critical to most economies, especially in 
emerging markets. They represent the vast majority of businesses worldwide and contribute 
significantly to the growth of the global economy and job creation. Around 90% of businesses and 
more than 50% of jobs worldwide are owned by them. In emerging economies, the contribution of 
formal SMEs to GDP could be as high as 40%. If informal SMEs are taken into account, their number 
is even higher. Our projections show that 600 million jobs will be needed by 2030 to support the 
growing global workforce, making SME development a top priority for many governments 
worldwide. Small and medium-sized enterprises (SMEs) account for 7 out of 10 jobs in emerging 
economies [2]. However, the second most frequently cited barrier to SME expansion in emerging 
and developing economies is access to credit [1,2]. 

Small and medium-sized enterprises (SMEs) have contributed to the financial stability of society 
and boosted a country's economy. SMEs can help people find jobs and foster innovation and 
creativity. This is because SMEs are able to quickly adapt to changing market conditions and develop 
creativity due to their comparatively high employment rate and low need for investment capital. 
These adaptations can boost competition in the current market [2,3]. Market competitiveness and 
competitive position will be very helpful to improve market performance and economic conditions. 
Analyzing the elements that affect the success of the business will help SMEs to make decisions that 
determine the success of their business while reducing the risk of failure [3,4]. 

Establishing effective links between SMEs and potential investors or funding sources is an 
approach that makes it easier for them to obtain funding. Double auction techniques can be used to 
create a marketplace where investors interested in providing money and SMEs looking for financing 
can come together and reach agreements based on their preferences and needs [5,6]. As proposed 
in this study, the combination of the Analytic Hierarchy Process (AHP) and Double Auction 
techniques can provide an effective and informed decision-making process for the distribution of 
venture capital to SMEs, promoting their expansion and success. 

Numerous problems that hinder internal and external business operations often lead to business 
failure. To reduce the risk of failure, a measure of SME success is created that can be used by the 
government, banks, and large companies to improve business capital or CSR for small and medium-
sized enterprises (SMEs) [4-6]. 
 
2. Related Work 
 

In 2023, Pattaya et al., conducted a study on the criteria for credit applications in Turkey. The 
results showed that among the 26 sub-criteria and the seven main criteria, operational profitability 
had the highest priority, followed by stability and intelligence with the sub-criteria for debt 
repayment methods, total revenue, and profitability stability. This study explains how statistical 
hypothesis testing can be conducted using the priority lists created by the AHP for each criterion. It 
also combines other expert opinions, including some criteria that have not yet been discovered in 
the relevant literature [7]. 

Alward and colleagues investigated how managers think about SMEs and AHP. He concluded that 
risk criteria take precedence, with probability receiving a weighting value of 52% and consequences 
receiving a value of 48%. The biggest risk for SMEs is an increase in bank fees, with an average value 
of 18.8%. However, with an average weighting, low profit or lack of profit was in last place [8,9]. The 
flexibility of AHP to handle many criteria and options is one of its primary features. Decision-makers 
may use AHP to break down a complicated issue into smaller, more manageable components, which 
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can then be reviewed and prioritized [10-13]. This method makes it easy to evaluate and contrast 
possibilities and choose the best one. AHP, for example, may be used in supplier selection to prioritize 
variables such as quality, cost, and delivery time and assess alternative providers depending on these 
criteria [14]. 

AHP also can include expert views and subjective assessments. AHP enables decision-makers to 
balance quantitative and qualitative factors based on their relative relevance. When dealing with 
complicated and ambiguous decision-making processes, such as technology appraisal or knowledge 
management, this technique is very beneficial [15]. AHP may assist decision-makers in making better 
informed and accurate choices by combining expert views and subjective assessments [16-19]. 

AHP also gives an organized approach to decision-making, which may aid in the reduction of bias 
and the improvement of decision quality. AHP consists of many phases, including describing the 
decision issue, specifying criteria and alternatives, doing pairwise comparisons, and computing 
priorities. This organized method helps guarantee that decision-makers analyze and assess all 
relevant aspects. Decision-makers may prevent typical biases and mistakes in decision-making by 
utilizing a systematic method, such as confirmation bias or anchoring bias [17]. Nonetheless, there 
are significant limits to AHP that decision-makers should be aware of. One of the method's key 
disadvantages is its complexity, which may make it difficult to use and comprehend for non-experts. 
AHP also requires careful evaluation of pairwise comparisons, which may be time-demanding and 
error-prone. Moreover, AHP outcomes might be sensitive to changes in the criteria or weighting 
system, which can influence the final choice. AHP is a popular decision-making tool that enables 
decision-makers to rank factors in order of priority. AHP is very helpful for dealing with complicated 
and multi-criteria decision-making difficulties since it breaks the choice down into smaller, more 
manageable components [18,19]. This method allows decision-makers to evaluate and contrast 
possibilities and choose the best choice. 

AHP's capacity to combine both quantitative and qualitative criteria is one of its strengths. This 
method allows decision-makers to consider a broad variety of issues, including financial, 
technological, and social concerns. Decision-makers may make better informed and trustworthy 
judgments if they examine both objective and subjective factors [18]. 

AHP may also assist decision-makers in decreasing bias and improving decision quality. AHP 
pairwise comparisons force decision-makers to examine the relative relevance of several factors, 
which may assist lessen the influence of biases such as anchoring bias or confirmation bias. AHP's 
organized method may also assist decision-makers in avoiding frequent mistakes in decision-making, 
such as missing essential criteria or balancing them incorrectly [19]. 

Nonetheless, the use of AHP requires careful thought and attention to detail. Pairwise 
comparisons may be time-consuming and error-prone, and the findings can be affected by changes 
in the criteria or weighting system. Additionally, AHP necessitates decision-makers' experience and 
judgment, which might inject subjective biases into the decision-making process [17-19]. 

Notwithstanding these limitations, AHP is a helpful decision-making tool in a variety of sectors, 
including engineering, business, and management. AHP has been utilized in supplier selection, 
renewable energy technology appraisal, and knowledge management, to name a few applications. 
AHP has also been utilized in healthcare risk assessment and decision-making, such as assessing 
treatment alternatives for patients [19]. 

To summarize, the Analytic Hierarchy Process is a valuable decision-making tool that enables 
experts to rank criteria based on their relative relevance. AHP is a versatile and adaptable strategy 
that may be used in a variety of complicated decision-making processes. AHP offers a systematic 
decision-making technique that includes expert views and subjective assessments. Nevertheless, 
there are significant drawbacks to AHP, such as complexity, sensitivity to changes in criteria or 



Journal of Advanced Research in Applied Sciences and Engineering Technology 
Volume 54, Issue 1 (2025) 80-90 

83 
 

weighting, and possible inaccuracies in pairwise comparisons. Overall, AHP is a powerful decision-
making tool when utilized effectively and with caution [17]. 

The AHP method for SMEs has been used in numerous studies, but what distinguishes this 
research from earlier studies is that it was carried out to look for criteria, and the most crucial criteria 
used to obtain business financing capital [20,21]. Additionally, in this study, researchers also 
integrated the methods AHP with the Double Auction technique, where the criteria built using AHP 
with a double auction can provide space for investors to invest in business capital. In order to do this, 
investors interested in providing money are matched with SMEs looking for funding based on the 
AHP method's assessment criteria and the financing requirements they have [22,23]. 
 
3. Methodology 
3.1 Sampling 
 

This study used qualitative and quantitative methods. It was conducted by distributing 
questionnaires to respondents in two phases. In addition, this study used purposive judgment 
sampling, in which respondents were selected as experts in their field based on criteria [9,10]. This is 
shown in Table 1.  

 
Table 1 
Criteria of respondents 

No Position Years Of Service 
1 Owners of SMEs >= 5 years 
2 Credit Analyst >= 5 years 
3 Entrepreneurship >= 5 years 

 
3.2 Data Processing 

 
The research then proceeded and was conducted in three phases, as shown in Figure 1.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Research design 
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This research was conducted in three stages, in the first stage, namely searching for literature to 
determine the criteria to be used as criteria for measuring SMEs that can receive assistance or 
business loans from the government or other vendors, after the criteria were obtained from the 
literature, a questionnaire was created. the first stage is to determine the criteria that are needed to 
be a measure of providing loans or business assistance by vendors, data processing from the first 
stage of the questionnaire uses the formula below [11]: 

 
75% X ( ∑ Respondent X Maximum Score )          (1) 

       
The total number of respondents is multiplied by the maximum existing score, then multiplied by 

75% then the score results obtained from the criteria, the criteria to be used are criteria whose score 
values are equivalent to the score results obtained [11,12]. 

After the criteria are obtained from the results of the data processing, then the second stage is 
entered, namely, the selected criteria will be made into a second-stage questionnaire with the paired 
linked scale method to see the most important criteria for each other to be used as a measure that 
can be an assessment criterion for awarding assistance for SMEs, at this stage the criteria that are 
processed from the results of the second questionnaire are measured using the Analytical Hierarchy 
Process (AHP) method using the formula below [10]: 

 
R = [(1+R 1 ) (1+R 2 ) (1+R 3 )…..(1+R n )] 1/n – 1          (2) 
 
Where:  
 
R 1… R n= result of respondent 1 for respondent n          (3) 

 
From AHP processing can be analyzed using Expert Choice software to determine the 

inconsistency value and weight of each of these criteria, then from the results of the weighting of 
these criteria it will be found that the greatest value of each criterion, the highest value or criterion 
weight will be the size of the assessment criteria is very important to determine the provision of 
business assistance funds by the vendor [10,11]. 
 
3.3 Criteria 

 
Criteria from other references as the basis for measurement, including determining the recipient 

SME help, number of customers, total employees, experience, network business, business capital, 
income, production, culture business, promotion, location, influence external, structure 
organizations [20-23]. 

 
4. Double Auction Integration 
 

In a market, buyers and sellers submit their bids and demands simultaneously, using a method 
known as a double auction [24-26]. This strategy allows eager buyers and sellers to be matched 
according to their preferred prices, facilitating the optimal allocation of resources. The double 
auction can be used in the context of SMEs and venture capital to link financing. It matches SMEs 
seeking financing with investors interested in contributing capital, depending on their AHP values 
and desired financing parameters [27,28]. Figure 2 shows the double auction market for SMEs and 
investors. 
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Fig. 2. Chart Criteria 

 
4.1 Setting up the Double Auction Market 
 

The following steps are proposed for a double auction market for SMEs and investors. 
 

a) Create a website platform: set up an online platform where investors can view SMEs' 
financing requests, including their AHP ratings and required investment amounts, and 
where SMEs can submit their financing requests. 

b) SMEs and investors register on the website by providing the required information, such 
as their contact details, a brief description of their business (if an SME), and their preferred 
investment strategies (for investors). 

c) Funding Proposal Submission: Small and medium-sized enterprises (SMEs) submit their 
financing proposals, highlighting their AHP rating, financing needs, and any other details 
that are important to potential investors. 

d) Investor Offers: After reviewing the submitted financing proposals, investors submit their 
offers, indicating the amount of money they are willing to invest and other relevant terms 
such as equity participation, interest rate, or repayment schedule. 

 
4.2 Matching Process 
 

The following criteria can be used to match buyers and sellers in a double auction market: 
 

a) Investors may give preference to SMEs with higher AHP ratings because these companies 
are perceived to have a higher chance of success. 

b) Amount of financing: The investor's offer and the SME's required amount of financing 
should be considered when determining a match. 

c) Investment terms: To ensure compatibility between the SME's needs and the investor's 
preferences, the platform should also consider the investment terms, such as the equity 
portion, interest rate, and repayment schedule. 

d) A time-sensitive financing need or the investor's preferences may lead the platform to 
prefer matching in certain circumstances. 
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4.3 Market Clearing and Allocation 
 

After the matching process is completed, the platform closes the transactions. Investors receive 
their desired equity, debt, or other types of investment in the SMEs, and the SMEs receive their 
funding. By enabling the matching of investors and SMEs based on their preferences and 
requirements, the double auction technique ensures an efficient allocation of resources, promoting 
the expansion and success of SMEs. 
 
5. Results 
5.1 Result of Criteria for SMEs 

 
From the questionnaire, 10 criteria were selected as shown in Table 2. Of the 12 criteria provided, 

2 criteria were not selected: external influences, and organizational structure. This was because the 
value of the two criteria was less than 38 which was calculated according to formula 1. Therefore, 
the investigator calculated all the respondents' answers. The number of answers for each criterion 
must have a minimum overall score of 75% of the maximum total, which is 75% x 50 (10 respondents 
x Score 5) = 37.5 or ≈ 38. This weighted value is a logical weighted value because this value can 
represent the choice of respondents. 
 

Table 2 
Obtained criteria 
NO Criteria 
1 Number of Customer 
2 Number of Employee 
3 Experience 
4 Network Business / Relationship 
5 Business Capital 
6 Income 
7 Production 
8 Culture Business 
9 Promotion 

10 Location 
 
5.2 Weighting Criteria for SMEs 
 

The results from questionnaire using the Analytical Hierarchy Process (AHP) using the average 
formula geometry are shown in Table 3.  

 
Table 3 
The weighting of Criteria for SMEs 

No Criteria Weighting 
1 Number of Customer 0.076 
2 Number of Employee 0.068 
3 Experience 0.115 
4 Network Business / Relationship 0.090 
5 Business Capital 0.110 
6 Income 0.190 
7 Production 0.103 
8 Culture Business 0.101 
9 Promotion 0.102 

10 Location 0.041 
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From the table, the weightage is illustrated in Figure 3. Based on the figure, the income criterion 
has the outermost point, while the innermost point is the location. 

 
Fig. 3. Chart Criteria 

 
5.3 Ranking of Criteria for SMEs 
 

Data processing using the expert choice allowed for charting the ranking criteria of SMEs from 
the most important to the least important, as shown in Figure 4. The income criteria have the most 
important value, namely 0.190, while the experience criterion has a value of 0.115. For business 
capital criteria it has a value of 0.110, for production criteria, it has a value of 0.103, for promotion 
criteria it has a value of 0.102, and the business culture criteria have a value of 0.101. From the criteria 
shown, the value is not significantly different. However, for the income criterion, there is a very 
significant difference from the other criteria, this shows that the income criterion is the criterion with 
the highest weighting value. the income criterion is also the most important, and this criterion is 
because this criterion will become the focal point for donors to provide business capital or business 
loans for SMEs. 
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Fig. 4. Ranking of Criteria SMEs 

 
6. Conclusion 
 

The study highlights the importance of successfully allocating venture capital to SMEs by 
combining the Analytic Hierarchy Process (AHP) and the double auction process. Income is found to 
be the most important factor in this decision-making process, determining whether SMEs are eligible 
for grants or loans. Given the widespread use of technology, which allows companies to be accessible 
from anywhere, the location criterion is of the least importance. With this integrated strategy, 
stakeholders such as governments, for-profit companies, and banks can make more informed 
decisions when it comes to financial support for SMEs, thereby promoting their expansion and 
prosperity. 
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