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 The palm oil industry has a strategic role in economic development in Indonesia, especially in 
alleviating poverty and creating other businesses that can support the industry. Operational 
activities in the palm oil industry are closely related to environmental issues (deforestation, land-
use change, and air pollution) and social conflict. The certification program is an effort for the 
palm oil industry to implement sustainable development. The certified palm oil industry will 
increase industrial profitability in the long run to increase investor interest in the future. The 
decision to choose palm oil industry stocks that carry out sustainable practices and generate 
maximum returns is an exciting issue, but how investors can choose the right stocks and the 
minimum risk level. This study aims to apply the decision-making model to choose the optimal 
stock in the palm oil industry, which involves sustainable certification and risk criteria. The 
method used in this study was the Preference Ranking Organization Method for Enrichment 
Evaluation (PROMETHEE) based on the Indonesia Stock Exchange (IDX) data. Determinants 
of stock selection decisions from previous research are considered criteria for decision making. 
Through the PROMETHEE method, a list of the rankings of the oil palm industry shares can be 
generated. The sustainable certification and risk criteria can be used as a reference for relevant 
stakeholders such as investors. Further studies need to be developed by adding non-financial 
criteria in the firm and developing the criteria to differentiate each other. 
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1. Introduction 

Stock selection is an issue faced by investors because it is expected that the selected stocks can produce profits. In general, 
an investor can select the stock with 2 (two) analytical techniques, namely fundamental analysis and technical analysis 
(Avramov et al., 2018). The fundamental analysis technique is an analysis conducted by examining financial statements, 
market performance, management capability and dividend report on a stock. At the same time, technical analysis techniques 
are analyses that predict future stock price movements by learning past stock prices (Nazario, 2017). These analysis 
techniques are often integrated into obtaining the right stock choices and profitable for investors (Eiamkamitchat et al., 
2017). This can be applied in selecting stocks in all types of industries. The Indonesian palm oil industry has been reported 
to proliferate and become the biggest producer in the world since 2004 (Rifin, 2010). Besides that, the Indonesian palm oil 
industry is also very competitive both at the firm level and also on a country level (Pahan et al., 2011). Furthermore, The 
oil palm-based industry has significantly contributed to Indonesian economic growth, poverty alleviation, and income equity 
improvement (Suroso & Ramadhan 2014; Suroso et al., 2014). Based on the Bureau of Central Statistics (BPS), in 2018, 
exports from oil palm commodities reached 30.3 million tons. Palm oil in Indonesia also has a high economic contribution 
by representing around 17% of the agricultural sector's total income (Acosta & Curt, 2019). However, the operations of 
palm oil companies often cause debate. They are often associated with environmental issues (deforestation, land-use change 
and air pollution) and social conflicts (Rist et al., 2010; Oosterveer, 2015). The ongoing certification of the Roundtable on 
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Sustainable Palm Oil (RSPO) is present to minimize the issues that occur in the palm oil industries. The adoption of the 
RSPO can improve companies' financial performance in Malaysia because it can increase new market shares for exports to 
countries that require the certification (Richardson, 2015; Tey et al., 2020). Therefore, internal factors such as firm size 
affected the operational performance of palm oil companies (Suroso et al., 2020) 
Based on the large economic contribution and consideration of the aspects of sustainable certification, stocks of palm oil 
plantation companies in Indonesia can be calculated as an investment reference. The stocks of palm oil plantation companies 
in Indonesia are developing with a total of 18 issuers. The approach of fundamental and technical analysis techniques can 
be a decision-maker in choosing stocks. However, the two analyses' results do not represent simultaneously but are partial 
on one criterion (Petrusheva & Jordanoski 2016). Besides, these criteria tend to conflict with each other compared with 
other criteria, so the analysis techniques' results become biased (Albadvi et al., 2006; Najib et al., 2020). In-stock selection, 
the risk consideration is often one of the primary considerations for investors. This is due to differences in attitudes between 
individuals in dealing with risk. Generally, it is broken down into three types, namely risk-averse, risk-neutral, and risk 
seeker, which have differences in accepting the level of risk from an investment (Safdari & Scannell 2005). Beta risk is 
used as an indicator of investment risk. However, the indicator cannot be a single reference and requires the involvement 
of other indicators. As a result, an effort is needed to integrate the criteria for the stock selection. In overcoming this problem, 
this research can be solved by creating more accurate analysis results with various criteria in it, such as financial 
performance, stock risk level, ownership of RSPO sustainable certification. Based on this problem, the purpose of this 
research is to apply the decision-making model to select optimal palm oil industry stocks based on sustainable and risk 
criteria. 

2. Materials and methods  
2.1 Research Stage 
 
The research approach for stock selection is the PROMETHEE Method and quantitative data and literature review. The 
stage of this research process shown in Fig. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The Stage of Research 
 
2.2 Source of Research Data 
 
The material in this research is secondarily obtained from the company's financial statements. This research population are 
all palm oil plantation companies listed on the Indonesian Stock Exchange (BEI). However, only 11 oil palm companies in 
Indonesia were used in this study due to limited information. While in the research sample, the period used in this research 
is 2016-2018. This research's data sources are annual and come from the Indonesian Stock Exchange, such as the company's 
annual report and PT Indonesian Rating Agency (PEFINDO). 
  
2.3 Technique Analysis and Criteria Determination 
  
The analysis technique in this research uses PROMETHEE II, which can perform various comparisons by determining each 
criterion's priority and preference based on the value of the criteria and ranking it. This method was first introduced by 
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Brans (Brans et al., 1986; Brans & De Smet, 2016) and is starting to be recognized as one of the most efficient and easy to 
use methods in many contexts of decision making in various fields of science. PROMETHEE can involve various criteria 
based on concepts and parameters from physical and economic interpretation (Basilio et al., 2018). Ahmadi and Herdiawan's 
research (2021) used PROMETHEE combined with BORDA in the election of the naval base as a result of the election, 
namely the Mentawai naval base. PROMETHEE application is used in selecting sustainable technology, with results 
obtained from ratings showing that reactor technology is more sustainable than closed technology and available technology 
(Makan and Fadili 2020). Specifically, the research results also show that rotary drum is a sustainable composting 
technology with environmental, economic, social and technical criteria. Talukder and Hipel (2018) applied PROMETHEE 
to compare agricultural systems' sustainability with six categories of sustainability (productivity, stability, efficiency, 
durability, compatibility and equity).  
  
On the issue of stock selection, previous research by Albadvi (2006) applied decision making to stock trading on the Tehran 
Stock Exchange through PROMETHEE with experts' help. Mauko et al., (2018) a decision support system through the 
Analytical Hierarchy Process, PROMETHEE and BORDA methods to select LQ45 stocks. Basilio et al. (2018) used 
PROMETHEE II to form a portfolio formation in the Brazilian stock market with internal companies' indicators. The two 
main criteria in this study are RSPO participation and beta risk. First, RSPO is a sustainable certification to reduce negative 
environmental and social impacts with an economic balance (Brandi et al., 2012). Therefore, RSPO sustainability 
certification can be an essential indicator for sustainable development in this research. Second, beta risk's objective is to 
measure stock volatility of portfolio returns on market returns (Wahyudi et al., 2014). Also, the measure of investment risk 
is quite normative (Yusra et al., 2017). Determination of other criteria such as financial factors and stock performance in 
terms of some previous related literature with the Multi-Criteria Decision Making (MCDM) method (Albadvi et al., 2006; 
Avramov et al., 2018; Basilio et al., 2018), as well as seeing trends in firm performance. 
 
In PROMETHEE Implementation steps based on Brans et al., (2016), there are several steps used in this research as follows: 
 

1. Determine several alternatives with a minimum of two objects (11 alternative palm oil companies involved in this 
stock selection). 

2. Determine several criteria as a prerequisite in making a selection through a prior literature review. There are 14 
criteria that have been used in this research to solve a palm oil stock selection. The criteria involved in the study 
are in Table 1. 

3. Determine the dominance of criteria with the condition that each criterion has the same weight value or can be 
different from other criteria. Generally, there are four predominance criteria, namely: 
 

1. P (a, b) = 0 there is no indifferent between a and b, or no preferences of a more both from b. 
2. P (a, b) ~ 0 the weak preference of a is better than b. 
3. P (a, b) ~ 1 the strong preference of a is better than b. 
4. P (a, b) = 1 the absolute preference of a is better than b. 

 
In research, each criterion's weight is the same or equal among other criteria because its nature is to integrate 
between the available criteria. This study uses the appropriate weighting of the portfolio formation by Basilio et 
al., (2018). 
 

4.    Determine the type of preference of each criterion consists of 6 types, namely Usual, Quasi, Linear, Level, Linear 
Quasi and Gaussian. This study uses Usual preference on each criterion for stock selection (Table 1). The formula 
for Usual preferences is shown as follows: 

 𝐻ሺ𝑑ሻ = ൜0                    𝑖𝑓 − 𝑞 ≤ 𝑑 ≤ 𝑞1.  𝑖𝑓 𝑑 <  −𝑞 𝑜𝑟 𝑑 > 𝑞  

 
This type of preference assumes no difference between alternatives a and b if a = b or f (a) = f (b) so that the 
preference value is 0. The criteria value that is better than one alternative will outperform other alternatives with a 
low criterion value. 
 

5. Calculate the net flow value as a reference for ranking. There are three net flows used in the PROMETHEE method: 
Entering Flow, Leaving Flow, and Net Flow Value. Entering Flow and Leaving Flow values are the two central 
values used to determine the ranking between alternatives. The equation is shown as follows: 
 
Entering Flow : Φ+ =  1𝑛 − 1 ෍𝑥 ∈ 𝐴 𝜑 (𝑎, 𝑥) 
Leaving Flow : 
 



  244 Φ− =  1𝑛 − 1 ෍𝑥 ∈ 𝐴 𝜑 (𝑥, 𝑎) 
 

Net Flow : 
 ϕ (𝑎) =  Φା(𝑎) −  Φି(𝑎)   

 
where ϕ (a) is the net flow, used to create the final decision to obtain a ranking of shares of oil palm companies in 
Indonesia before and after entering the RSPO certification and risk criteria indicators. 
 

Table 1  
Criteria for Overall Stock Selection 

Criteria Min/Max Unit Preference Function Weight 
Return on Assets Max Percent Usual 1 
Return on Equity Max Percent Usual 1 

Firm Size Max Number Usual 1 
Price to Earning Ratio Max Number Usual 1 

Sales Volume Max Number Usual 1 
Earning Before The Tax (EBIT) Max Number Usual 1 

Stock Return Max Number Usual 1 
Profit Margin Max Number Usual 1 
Capitalization Max Billion on Rupiah Usual 1 

Debt to Asset Ratio Min Percent Usual 1 
Debt to Equity Ratio Min Percent Usual 1 

Beta Risk Min Number Usual 1 
Current Ratio Max Number Usual 1 

RSPO Certification Max Yes/No Usual 1 
 
3. Results and discussion  
 
PROMETHEE analysis in this research is carried out in two stages with 11 stock code. The first stage is the analysis carried 
out without involving RSPO certification and beta risk vice versa. The second phase is an analysis that involves two criteria. 
Based on the results of PROMETHEE analysis, the ranking results of the performance of palm oil company stocks in 
Indonesia with two stages of analysis are shown in Table 2 and Table 3. 

 
Table 2  
Ranking Results without Sustainable Certification and Risk Indicators 

Code PROMETHEE Score 

2016 Rank 2017 Rank 2018 Rank 
Stock 1 0.558 1 0.700 1 0.625 1 
Stock 2 -0.250 9 -0.533 9 -0.408 9 
Stock 3 -0.100 8 0.067 6 0.183 4 
Stock 4 -0.792 10 -0.533 9 -0.667 10 
Stock 5 -0.842 11 -0.750 11 -0.817 11 
Stock 6 0.500 2 0.483 3 0.500 2 
Stock 7 0.133 5 -0.158 8 -0.100 8 
Stock 8 0.092 6 0.117 4 0.150 5 
Stock 9 0.083 7 0.092 5 0.150 5 

Stock 10 0.183 4 -0.008 7 -0.017 7 
Stock 11 0.433 3 0.508 2 0.400 3 

   
Based on the analysis results in the first stage, it can be seen that Stock 1 has the highest performance from 2016 to 2018. 
So that Stock 1 can be used as a stock preference for investors concerning historical data in the past three years, even without 
ignoring other companies’ stocks. The ranking of stocks tends to be stable from 2016 to 2018 without extreme changes 
from one stock to another.  

Whereas in the second stage of analysis in Table 3, there are different ranking results. Stock 1, which are ranked initially 1, 
now rank 2 in 2016. Stock 6 has increased to rank one as the stocks that can become investment preferences in the second 
stage of analysis. However, Stock 1 ranked one again in 2017 and 2018. There is an impact of the additional consideration 
of RSPO certification and beta risk. However, there is no significant difference from the previous analysis phase. The 
ranking tends to be stable even though there are several rank changes each year. The PROMETHEE analysis results in two 
stages prove that the level of risk and ongoing certification impacted stock selection preferences. There is a small change 
in the ranking of the stocks' performance between the two stages of the analysis. Therefore, this research shows that the 
ongoing certification and the criteria for risk level can be an essential part of selecting stocks. 
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Table 3  
Ranking Results with Sustainable Certification and Risk Indicators 

Code PROMETHEE Score 

2016 Rank 2017 Rank 2018 Rank 
Stock 1 0.429 2 0.521 1 0.500 1 
Stock 2 -0.257 9 -0.500 9 -0.393 9 
Stock 3 -0.100 8 0.086 5 0.243 4 
Stock 4 -0.786 11 -0.550 10 -0.679 10 
Stock 5 -0.743 10 -0.664 11 -0.721 11 
Stock 6 0.471 1 0.457 2 0.429 2 
Stock 7 0.136 6 -0.114 8 -0.136 8 
Stock 8 0.150 5 0.186 4 0.200 5 
Stock 9 0.071 7 0.050 7 0.114 6 

Stock 10 0.243 4 0.079 6 0.086 7 
Stock 11 0.386 3 0.450 3 0.357 3 

 

The research results reveal Stock 1 and Stock 2 as the stocks with the highest overall performance in each analysis stage. 
Risk management is a critical aspect to be considered by the company. The indications of a high-risk level often indicate 
that the company is in an unstable position but has a high return rate (Tandelilin, 2010). Beta is often used as an indicator 
of an individual stock's risk, so the beta value movement is an essential concern for investors. In practice, beta is a risk 
measure of a stock that needs to be considered. Based on the research results, the investment risk that is integrated with 
other criteria provides a large preference change. So the risk criteria must always be considered by investors before making 
a stock selection. Whereas for palm oil companies, there is a need for proper risk management from the company. Better 
risk management can empirically improve company performance in general (Ping & Muthuveloo, 2015). So it can have 
implications for the consideration of stock selection by the investors of company stocks. RSPO sustainable certification is 
one of the aspects required by palm oil companies. However, in its implementation, the benefits generated can have the 
opposite effect. There is a negative impact on the palm oil companies' performance and financial losses that occur in it 
(Basiron & Yew 2016). Conversely, there are also positive impacts that occur with the palm oil companies that implement 
the certification (Hafizuddin-Syah et al., 2018). So this can have implications for the company's stock performance. Based 
on these results, RSPO certification creates a change in stock performance ranking by lowering the value of palm oil 
companies that are not RSPO certified, especially in the second stage analysis in 2016. This can be a consideration for 
investors, especially those who have deep concern about sustainable issues. RSPO certification has a vital role to be used 
as investment criteria for this research. Overall, RSPO certification and risk criteria could change the stock preference 
ranking. However, there is no significant impact on the stock selection issue.  

 

4. Conclusion  
 

This research applies decision making in integrating aspects of the RSPO sustainability certificate and risk criteria proxied 
by beta. This research has resulted in the three best stock alternatives in the palm oil industry, namely stock 1, stock 6 and 
stock 11, from the two types of analysis. There was a slight change in ranking in 2016 after including these two criteria. 
However, the resulting impact did not make any significant changes. These criteria can be used as preferences for investors. 
However, investors must pay attention to the company's internal criteria as essential criteria in this study. There is a 
theoretical contribution from research that develops the literature related to the implementation and formation of decision-
making models in the stock selection. While in managerial implications, the palm oil companies need to manage risk well 
to increase investor preferences for these stocks. The investors can make the research results as a reference for investments. 
However, it is necessary to consider other aspects outside the criteria used in research. Limitations in this research stem 
from the use of minimal criteria and observations. So that some recommendations suggested for future research include: 1) 
Addition of other criteria such as factors related to non-financial aspects of the company, 2) Future research may consider 
expanding the sample and period of observation, and 3) Future research needs to consider risk level criteria and other 
ongoing certifications to determine the performance of stocks. Besides, future research needs to consider weighting criteria 
different from each other for more accurate results in future research. The addition of other decision-making tools is also 
needed to strengthen the analysis of further research. 
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