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Abstract
The purpose of this study is to identify the most significant problem of renewable energy investments. Firstly, 
based on the literature evaluation, the problems of the clean energy projects are identified. In this framework, 
an analysis has been carried out using the analytical hierarchy process method. According to the results of the 
analysis, it has been determined that performance problems are the most critical issues in this framework. Tech-
nological problems also have an essential role in this respect. Location and financial problems have lower weight 
by comparing with others. Renewable energy companies should take some actions to minimize the performance 
problem. Renewable energy types are affected by climatic conditions. At some times of the day, less than the 
energy needed, and at other times more electricity can be produced. This puts energy efficiency at risk. To succes-
sfully combat this problem, businesses need to invest in storing excess energy. This will significantly contribute 
to the improvement of the performance of the projects.
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Öz
Bu çalışmanın amacı, yenilenebilir enerji yatırımlarının en önemli sorununu tespit etmektir. Öncelikle literatür de-
ğerlendirmesine dayalı olarak temiz enerji projelerinin sorunları tespit edilmiştir. Bu çerçevede analitik hiyerarşi 
süreç yöntemi kullanılarak bir analiz gerçekleştirilmiştir. Analiz sonuçlarına göre performans sorunlarının bu çerçe-
vede en kritik konular olduğu tespit edilmiştir. Teknolojik sorunlar da bu konuda önemli bir role sahiptir. Lokasyon 
ve finansal problemler diğerlerine göre daha az ağırlığa sahiptir. Yenilenebilir enerji şirketleri, performans sorununu 
en aza indirmek için bazı önlemler almalıdır. Yenilenebilir enerji türleri iklim koşullarından etkilenir. Günün bazı 
saatlerinde ihtiyaç duyulan enerjiden daha az, bazı zamanlarda ise daha fazla elektrik üretilebilir. Bu da enerji verim-
liliğini riske atmaktadır. Bu sorunla başarılı bir şekilde mücadele etmek için işletmelerin fazla enerjiyi depolamaya 
yönelik yatırım yapmaları gerekmektedir. Bu durum projelerin performansının iyileştirilmesine önemli ölçüde kat-
kıda bulunacaktır.

----------------------------

Anahtar Kelimeler: Yenilenebilir Enerji; Enerji Yatırımları; Performans Değerlendirmesi; AHP 
JEL Classification: Q40; Q27; O13

Yenilenebilir Enerji Yatırımlarında Karşılaşılan 
Sorunların Öncelik Analizi
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Priority Analysis of Problems Encountered in 
Renewable Energy Investments

1. Introduction 
Energy is defined as the transfer of power from one source to another. In economic review, there are 
actors in the world as government, companies, and individuals. These actors need to produce energy 
for a certain vital activity. In general, developed countries meet their energy demand with their own 
resources (Eti et al., 2023). However, developing countries can meet their energy demands depending 
on foreign countries. Therefore, countries that are dependent on foreign countries have limited energy 
resources. In the light of this information, being able to meet the energy demand is of great importan-
ce for sustainable development. Sustainable development requires a state to provide energy security 
to meet its vital activities by ensuring the welfare of its citizens (Dinçer et al., 2023). In this direction, 
fossil fuels, which are a limited resource, are used to meet the demand.

At the present time, another problem that concerns the whole world is the use of fossil fuels while 
meeting the energy demand. Because fossil fuels raise sea levels, reduce forest areas and cause climate 
change due to the emissions they emit. In addition, it is not recommended for sustainable develop-
ment as a cause of global warming (Sun et al., 2022). These energy sources that harm the environment 
are classified as natural gas, coal, and oil. For these reasons, different energy forms have been sought 
for increasing industrial activities and other purposes. Industrial activities have increased the concept 
of globalization (Li et al., 2022). The concept of globalization is defined as the connection and spread 
of technology, communication, information, and production in the world. Globalization has become 
inevitable with the increase of multinational companies from past to present.

For this reason, multinational companies need to be effective and efficient in the ever-changing mar-
ket under the effects of globalization. Even though globalization has positive effects such as know-
ledge sharing. In addition, there are negative effects such as deterioration of environmental quality 
(Bhuiyan et al., 2022). For instance, air pollution is an environmental degradation and the biggest 
factor behind this is industrial activities. In this regard, companies need to invest heavily in clean ener-
gy investments to minimize environmental problems. Renewable energy is a clean energy alternative 
to improve environmental quality (Kou et al., 2022). In other words, renewable energy is the type of 
energy that can reduce the effects of energy shortage, climate change and environmental degradation.

Basically, renewable energy types are defined as solar energy, hydroelectricity, wind energy, biomass 
and biogas energy, geothermal energy, and tidal energy. The ability to use these types of energy has 
been the chief target of all countries. In line with this purpose, it is aimed to overcome the electricity 
crisis and provide green energy by using renewable energy sources (Mukhtarov et al., 2022). Solar 
energy, which is a sustainable source, can meet the energy needs in rural, mountainous, and coastal 
regions. In addition, biomass energy is obtained from animal manure, agricultural product waste and 
municipal solid waste. Wind energy is provided by wind turbines, which are directly proportional to 
the speed of the wind (Dong et al., 2022). In short, it is a new form of energy obtained by converting 
these renewable energy types into electrical and mechanical energy.

In this study, it is aimed to evaluate these problems so that the most critical one can be identified. 
This situation helps to use the budget of the companies more efficiently. In this framework, analytical 
hierarchy process model is taken into consideration. This methodology is considered to compute the 
weights of the different criteria. The main novelty is that the most significant problem can be identi-
fied so that the performance of renewable energy investments can be increased in an efficient way. It is 
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not possible for businesses to take precautions against all problems in renewable energy projects. The 
reason for this is that each measure to be taken increases the cost of the company. Therefore, it is not 
possible to solve all problems at the same time. In this context, it would be appropriate for companies 
to conduct a priority analysis.

The following part includes the general framework of renewable energy investments. The third section 
gives information about the problems of renewable energy investments. The analysis results are pro-
vided in the fourth section. The final section explains the conclusions.

2. Theoretical Information about the Clean Energy Investments
The biggest energy need of companies is the use of electricity. This electricity need varies according to 
economic branches, floor areas of buildings, number of working hours and social media data criteria. 
Countries have focused on the efficient adjustment of the industrial sector structure, where energy 
consumption is largely used, with great emphasis on overall energy development, economic develop-
ment, and environmental protection (Xu et al., 2022). Today, energy demand is increasing as exports 
diversify. In addition, as energy demand increases, it causes export activities, that is, two actions that 
feed each other. Economic growth is also cited as the increasing cause of exports (Dinçer et al., 2022). 
Renewable energy industry strategies have been proposed to governments. The country needs to deci-
de which industry to promote to increase its economic competitiveness. 

Additive manufacturing consists of combining more than one industry piece. Additive manufacturing 
aerospace industry can be an example. In addition, the construction industry can be added to the 
example. It is difficult to save energy in these sectors. Because, due to the weight reduction in the 
air and space sector, not much energy can be saved (Zhang et al., 2022). In the construction sector, 
very little energy is saved only in the stages of transportation, raw materials, and use. Energy policies 
within the scope of the Paris Agreement against climate change attract attention in the international 
arena. It has been seen recently that these energy policies have focused on different sectors (Yüksel et 
al., 2022). The reasons for this emphasis can be stated as the goal of harmonizing necessary elements 
such as technology into planning and policies in a long stage.

It has been concluded that increasing the use of renewable energy, which is a clean energy alternative, 
in the logistics sector, which is important for all states, improves environmental quality in a positive 
way (Carayannis et al., 2022). In addition, it has a positive contribution to economic development. 
Naturally, in the light of this information, environmental quality improves when the use of renewable 
energy is increased. It creates a positive image for foreign countries for export agreements that use 
renewable energy in the logistics sector. However, another inference is that when the use of this clean 
energy source increases, health expenditures will decrease (Mikhaylov et al., 2022). Of course, all sta-
tes aim to improve economic development and public health in their policies. In fact, the deterioration 
of environmental quality adversely affects health, followed by a weakening of the workforce.

The main goal of states and companies has been to emit zero emissions by minimizing carbon dioxide 
emissions in the manufacturing and industrial sectors. In this way, it will be able to increase its econo-
mic competitiveness. For this purpose, it will be beneficial for low-cost import opportunities to reduce 
carbon emissions to zero, which is the sustainability target of competitiveness. In this direction, ener-
gy is used intensively in production companies, so the spread of carbon emissions is inevitable (Kostis 
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et al., 2022). Minimizing carbon emissions by increasing the energy efficiency of manufacturing com-
panies is among the main targets. For example, the iron and steel and food and beverage industries 
are energy-intensive industries. As a result of this information, companies need to develop strategies 
to develop innovative business models, address obstacles and address energy efficiency technologies 
(Wan et al., 2022).

3. Problems in Renewable Energy Types
Solar, wind, hydro, geothermal sustainable energy resources projects are much more interesting than 
in the past. Thus, using these clean energy sources means facing many different conflicting problems. 
It is of great importance to determine policies that will encourage the use of renewable energy (Wu 
et al., 2022). There are undeniable problems regarding which source to use, location, sustainability, 
project performance and technological performance in the use of renewable energy. The establishment 
of an institutional framework for increasing the use of renewable energy required political decisions. 
In this context, political requirements are needed, such as developing market policy to improve R&D 
services and encourage renewable energy investment (Yüksel et al., 2022). All these indicators show 
that the political and economic barriers in the use of renewable energy take the lead.

Another problem that needs to be addressed in the use of these clean energy sources is technique. 
There are uncertainties while providing sustainable energy sources such as solar and wind. Because a 
continuous variation of the sun’s rays and wind speed creates uncertainty. The clean energy system 
obtained with wind energy can pose a technical problem to small consumers regarding power quality 
(Zhao et al., 2022). Renewable energy sources have a new system where traditional possibilities have 
not been created yet. Therefore, this information content requires modern technical knowledge of the 
resource’s potential when using these resources. In addition, it requires economic opportunities while 
creating this technical knowledge and potential (Haiyun et al., 2021). Therefore, personnel with tech-
nical knowledge of renewable energy systems are needed. 

Although developing countries have the potential to use renewable energy, they may be lacking in de-
veloping new technologies. In this sense, developed countries have focused on developing renewable 
energy technology systems. There are some obstacles to realizing the potential of renewable energy 
technologies (Yuan et al., 2021). The foremost of these obstacles is economic and financial depriva-
tion. The second is politics and then the market barrier. In this direction, the market barrier can be 
specified as technical, institutional, administrative, and socio-cultural. Organizations will be able to 
make technological investments by overcoming obstacles in research and development studies (Li et 
al., 2021). In addition, it is one of the chief targets to minimize carbon emissions by adopting modern 
technology and high quality in developed countries. 

The chief problem in increasing the use of renewable energy is its economic potential capability. Be-
cause the main reason for all other sub-obstacles stems from the financial situation (Xie et al., 2021). 
In fact, economic barriers to the use of renewable energy do not have a direct effect. However, in this 
sense, it can be said to be indirectly related to social and technological regulatory barriers. For instan-
ce, it is stated that the negative factors in increasing renewable energy technologies are related to weak 
infrastructure, lack of appropriate financing and not evaluating technology (Liu et al., 2021). Credit 
facilities should be provided to encourage governments to use renewable energy. In this context, the 
underlying reason for asking for government support is very costly to renewable energy consumers 

Priority Analysis of Problems Encountered in 
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and brings financial burden.

Due to all these mentioned sectors, there is a large amount of energy demand. Among these energy de-
mands, solar energy technologies are increasing day by day. There are some main obstacles behind this 
increase. These barriers are technical barriers, solar cell efficiency and poor performance instability 
(Zhou et al., 2021). Economic barriers can be said to be high prepayment costs and lack of financing 
mechanisms. Institutional barriers include inadequate infrastructure and unqualified personnel. Solar 
energy has many advantages as well as disadvantages that are discussed and should be emphasized. PV 
source technologies are currently used as the primary source for solar power generation. It is stated 
that even if the policies developed to promote solar energy technologies reduce the cost, it is still a 
very high cost (Liu et al., 2021). Because solar energy technologies require more quality and innovative 
technologies.

It contributes to hydroelectric power generation globally. It is a fact that the increase in the diversity 
of clean energy makes a positive contribution to the environment. The most important resource of life 
is water, so the focus is on using this resource effectively. For this reason, hydroelectric power plants 
have started to be used as a renewable energy source. There are some points to be considered while 
providing this energy source. These are key criteria such as the amount of water used in power plants, 
the net reduction, and the predetermination of energy output (Meng et al., 2021a,b). Thanks to these 
criteria, it is also important for sustainability to predict the energy to be provided by future energy 
planning. Required professionals have made short- and long-term forecasts from the basins.

Wind energy is defined as a sustainable energy source obtained by converting airborne wind energy 
systems into electrical energy using standard kites. In cases such as the absence of wind, there may be 
problems in obtaining energy. In addition, wind energy is structure with a slightly more complex mec-
hanism in its conversion to electrical and mechanical energy. In this sense, wind energy is a renewable 
energy source that is on the agenda with its problems and potential. There are various driving forces in 
wind energy production. One of these driving forces is noted improvements in energy density (Ding 
et al., 2021). If the transition policies from fossil fuels to renewable energy sources are increased, it is 
estimated that the share of wind energy will increase by contributing to this sustainability.

The focus on sustainable strategies for countries is increasing day by day. It is a fact that electricity 
production will increase a lot in the future with increasing forecasts. Population growth, economic de-
velopment and industrialization increase the energy demand and cause rapid accumulation of wastes 
such as industrial, urban, animal, and agricultural wastes. Therefore, sustainable resources were tried 
to be obtained from this situation. Recently, obtaining energy technology from waste is one of the 
methods that are a renewable energy source. Biomass and biogas energy is obtained by converting 
organic-rich compounds into clean and renewable resources by anaerobic digestion. Many complex va-
riables exist between biogas systems. However, biogas energy is an alternative source to replace fossil 
fuel in developed and developing countries.

There are some main obstacles in front of geothermal energies. These obstacles can be counted as 
high capital costs, location, and quality of the source at different depths and opposition from local 
communities. The industrial sector emits a large amount of carbon emissions. Therefore, it is possible 
for industrial processes to occur with very low, low, and medium geothermal temperature sources. De-
pending on the potential of the country, geothermal energy sources can be preferred instead of solar 
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power plants. In fact, many European and other countries have taken into consideration geothermal 
energy resources that have remained on the side-lines. Because it is believed that it will provide deve-
lopment and a solution to greenhouse gas. In this sense, many new applications are being tried.

In recent years, wave energy has been preferred. The reasons for preference can be said to be based on 
its reliability, superior energy density, sharpness, and durability. Tidal energy is defined as a sustai-
nable resource derived from tidal movements based on the constant and expected vertical movements 
of water. In line with this system, kinetic energy is obtained. River turbines can capture energy from 
tidal currents, while dams channel energy. Tidal energy is an uninterrupted renewable energy source 
compared to conventional solar and wind energy. Uncertainty and environmental barriers are one of 
the obstacles to the development of tidal energy. For example, problems such as fish aggregation in 
providing tidal energy can be countered by environmental monitoring in advance. Thus, to reduce the 
risk of uncertainty.

4. Prioritizing Problems in Clean Energy Projects
Based on the literature evaluation, the problems of the clean energy projects are identified. The details 
of these problems are given in Table 1. 

The location problem is important for renewable energy projects. It is not possible to carry out all clean 
energy projects in every location. In this context, location selection is important. The costs of renewable 
energy projects are very high. This situation brings disadvantages to the projects in terms of cost. If this 
process is not managed effectively, companies are likely to encounter financial problems. Technological 
problems are also issues to be considered in renewable energy projects. Renewable energy projects involve 
complex processes. Therefore, companies need to be technologically proficient to sustain these projects 
successfully. Finally, there is a performance problem in these projects. Renewable energy projects are affe-
cted by climatic conditions. Therefore, in some cases less energy is produced than is needed. This situation 
creates an important performance problem. In addition, at some times of the day, less electricity is gene-
rated than is needed. This situation causes the performance of the projects to decrease.

In this study, it is aimed to evaluate these problems so that the most critical one can be identified. 
This situation helps to use the budget of the companies more efficiently. In this framework, analytical 
hierarchy process model is taken into consideration. This methodology is considered to compute the 
weights of the different criteria (Silahtaroğlu et al., 2021). The hierarchical relationship between the 
factors is considered in this process (Yüksel et al., 2021). In the evaluation process, 9 different scales 
are used in which “9” refers to the highest superiority whereas “1” gives information about the equa-
lity. In the analysis process, firstly, the questions are created by considering these criteria (Dinçer and 
Yüksel, 2018). The details of the comparison questions are given in Table 2. 

Problems References
Location Problems Li et al. (2021)
Financial Problems Yuan et al. (2021)
Technological Problems Wu et al. (2022)
Performance Problems Sun et al. (2022)

Table 1: Problems in Renewable Energy Projects

Priority Analysis of Problems Encountered in 
Renewable Energy Investments
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After that, these questions are asked to the expert team that consists of three different people. They 
are professors of energy economics who have more than 21 years of experience. These people provide 
their opinions about these questions. The details of the evaluations are indicated in Table 3.

Which problems are more important to renewable energy projects?
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Financial Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Technological Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems

Decision Maker 1
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Financial Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Technological Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems

Decision Maker 2
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Financial Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Technological Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems

Decision Maker 2
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Financial Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Location Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Technological Problems
Financial Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems
Technological Problems 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Performance Problems

Table 2: Questions Asked to the Experts

Table 3: The Evaluations of the Experts
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The average values of the expert evaluations are computed so that a direct relation matrix can be iden-
tified as in Table 5.

Decision Maker 1
Location  
Problems

Financial  
Problems

Technological  
Problems

Performance  
Problems

Location Problems 1.00 0.33 0.20 0.14
Financial Problems 3.00 1.00 0.33 0.20
Technological Problems 5.00 3.00 1.00 0.33
Performance Problems 7.00 5.00 3.00 1.00

Decision Maker 1
Location  
Problems

Financial  
Problems

Technological  
Problems

Performance  
Problems

Location Problems 1.00 0.36 0.19 0.13
Financial Problems 3.00 1.00 0.31 0.17
Technological Problems 5.33 3.33 1.00 0.26
Performance Problems 8.00 6.00 4.00 1.00

Decision Maker 2
Location  
Problems

Financial  
Problems

Technological  
Problems

Performance  
Problems

Location Problems 1.00 0.25 0.17 0.11
Financial Problems 4.00 1.00 0.25 0.14
Technological Problems 6.00 4.00 1.00 0.20
Performance Problems 9.00 7.00 5.00 1.00

Decision Maker 3
Location  
Problems

Financial  
Problems

Technological  
Problems

Performance  
Problems

Location Problems 1.00 0.50 0.20 0.13
Financial Problems 2.00 1.00 0.33 0.17
Technological Problems 5.00 3.00 1.00 0.25
Performance Problems 8.00 6.00 4.00 1.00

Table 4: The Evaluation Matrix

Table 5: Direct Relation Matrix

The matrix form of these evaluations is denoted in Table 4.

Priority Analysis of Problems Encountered in 
Renewable Energy Investments
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Decision Maker 1
Location  
Problems

Financial  
Problems

Technological  
Problems

Performance  
Problems

Location Problems 0.06 0.03 0.03 0.08
Financial Problems 0.17 0.09 0.06 0.11
Technological Problems 0.31 0.31 0.18 0.17
Performance Problems 0.46 0.56 0.73 0.64

Table 6: Normalized Matrix

In the next process, the sums of the columns in direct relation matrix are computed. All values are 
divided into these sum values. With the help of this condition, the normalized matrix is constructed 
as in Table 6.

Finally, the average of the rows is considered so that the weights of the items can be identified. Table 
7 states the details of the weights. 

The confidence ratio is computed as 0.004 that is lower than 0.05. It is understood that the results are 
reliable and coherent. Performance problems are the most critical issues in this framework. Techno-
logical problems also have an essential role in this respect. Location and financial problems have lower 
weight by comparing with others. 

Criteria Weights
Location Problems 0.05
Financial Problems 0.11
Technological Problems 0.24
Performance Problems 0.60

Table 7: Normalized Matrix
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5. Conclusions 
Renewable energy projects provide serious advantages to both businesses and countries. Thanks to 
these projects, businesses can increase their image in the eyes of both investors and consumers. Firms 
preferred by investors will be able to access the funds they need more easily. This will provide signifi-
cant cost advantages to renewable energy companies. In addition, companies that are more preferred 
by consumers will be able to increase their sales significantly. This provides the opportunity for com-
panies to significantly increase their profitability.

Therefore, renewable energy projects need to be increased. However, there are some problems with 
these projects. In this context, minimizing these problems is important for increasing the performan-
ce of these projects. The location problem is very important for renewable energy projects. In addition, 
financial problems should also be taken into consideration in this process. Insufficient technological 
development threatens the performance of these projects. The low performance also poses an obstacle 
to the continuity of these projects.

It is not possible for businesses to take precautions against all problems in renewable energy projects. 
The reason for this is that each measure to be taken increases the cost of the company. Therefore, it is 
not possible to solve all problems at the same time. In this context, it would be appropriate for compa-
nies to conduct a priority analysis. In this study, it will be determined which of these problems is more 
important. In this framework, an analysis was carried out using the analytical hierarchy process met-
hod. According to the results of the analysis, it has been determined that the performance problems 
are the most important issue. Therefore, it would be appropriate for companies to prioritize actions 
on this issue.

Renewable energy companies should take some actions to minimize the performance problem. Re-
newable energy types are affected by climatic conditions. At some times of the day, less than the 
energy needed, and at other times more electricity can be produced. This puts energy efficiency at risk. 
To successfully combat this problem, businesses need to invest in storing excess energy. This will signi-
ficantly contribute to the improvement of the performance of the projects. There are lots of different 
studies that underlined the significance of this result. Zhong et al. (2020), Cheng et al. (2020) and 
Yüksel et al. (2020) also reached a conclusion that renewable energy companies should give priority to 
the performance problem of the projects. 

The most important limitation of this study is the general consideration of renewable energies in the 
analysis process. Therefore, renewable energy types can be examined specifically in new studies. In 
this context, analysis of the problems faced by solar energy projects can be carried out. In this study, 
the analytical hierarchy process method was taken into consideration. This method allows calculating 
the weights of the criteria. However, the causality relationship between the criteria cannot be deter-
mined with this method. In this framework, it would be appropriate to consider the cause-effect rela-
tionship between the criteria in future analysis.
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