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ABSTRACT 

 

As a country with a population of 261,115,456 people, Indonesia produces 65 million tons of waste per year. 

This large amount of waste is not matched by good waste management. Improving waste management must be 

done from the source, one of which is the XYZ boarding school.  Thus, this study aims to determine the waste 

management strategy to improve waste management at the XYZ Islamic Boarding School. The determination of 

the process was carried out using the SWOT and Promethee methods. Based on the SWOT analysis results, 

alternative waste management strategies that can be implemented at the XYZ Islamic Boarding School are 

known. Furthermore, these alternatives are analyzed again to determine which options will be prioritized using 

the Promethee method. The results show that XYZ Islamic Boarding School can implement the SO strategy with 

a value of 4,830, and the priority strategies are conducting waste management training by trainers or teachers to 

employees of the boarding school, building waste management facilities in the boarding school area, and 

building good cooperation with waste management institutions. 
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Introduction 

A report by the United Nations Environmental 

Program (UNEP) explains that Indonesia is 

ranked as the 8th largest emitter of CO2e or 

greenhouse gases such as CO2 and CH4, with 

7.5 tons CO2e[1]. These greenhouse gases can 

cause an increase in the Earth's surface 

temperature[2], leading to prolonged dry 

seasons or flooding[3]. These greenhouse 

gases can be generated from waste, where 

open waste burning can produce CO2 gas, 

while the decomposition process of organic 

waste in landfills produces CH4 gas.  

Waste is one of Indonesia's most significant 

contributors to greenhouse gas emissions; with 

a population of 261,115,456 people, Indonesia 

contributes 65 million tons of waste per 

year[4]. The amount of waste generation will 

continue to increase along with the increase in 

population and the level of public 

consumption. This increase in waste 

generation is not matched by good waste 

management. However, this increase in waste 

generation is not matched by good waste 

management. Good waste management can be 

seen from cultural, economic, and social 

factors[5]. Therefore, it is necessary to 

improve waste management, starting from 

upstream, one of which is the boarding school. 

Pondok Pesantren XYZ manages waste by 

collecting waste from its sources, such as 

student dormitories and kitchens. The waste is 

put together at the TPS to be burned or buried. 

The waste collected is not sorted first, causing 

the waste burning time to be longer. This 

combustion process can cause air pollution and 

trigger the growth of cancer cells due to 

burning plastic waste[6]. Therefore, Pondok 
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Pesantren XYZ needs to improve its waste 

management strategy using SWOT analysis. 

SWOT analysis is a tool applied to 

systematically identify factors to develop 

organizational strategies to maximize strengths 

and opportunities and minimize weaknesses 

and threats[7]. SWOT analysis is based on 

internal and external factors; internal factors 

are strengths and weaknesses, while external 

factors are opportunities and threats[8]. SWOT 

analysis is also used to formulate strategies 

that can be implemented by organizations; 

these strategies are S-O strategies, W-O 

strategies, S-T strategies, and W-T 

strategies[9]. 

Studies related to waste management strategy 

using SWOT analysis conducted by Alfiani, et 

al. showed that waste management strategies 

that can be applied at the al Munawwir Islamic 

boarding school are increasing community 

knowledge through mentoring, arranging waste 

disposal routes, picket schedules, and garbage 

collection, procuring waste bin facilities 

according to their type, as well as forming 

waste management organizations and 

policies[10]. 

Another study that discusses waste 

management strategies using SWOT analysis 

conducted by Rimantho and Tamba at 

Burangkeng landfill shows that Burangkneng 

landfill needs to make improvements to 

methods and technology in waste management, 

procurement of facilities and infrastructure for 

waste management tools, and human resource 

planning at Burangkeng landfill[11]. 

Research conducted by Rubiyannor, et al 

stated that the results of the SWOT analysis 

that had been carried out obtained the results 

of strengths in the form of being able to reduce 

waste in the community, weaknesses in the 

form of waste management is very dependent 

on the activeness and knowledge of waste bank 

administrators in managing waste, 

opportunities in the state of being able to 

reduce the amount of waste entering the 

landfill, and threats in the form of lack of 

public interest in becoming waste bank 

customers[12]. 

The study conducted by Winahyu et al shows 

that the scenarios that can be used in waste 

management at the Bantargebang landfill have 

five priority scales, namely increasing the 

budget and improving the technology system 

in the waste sector, optimizing the availability 

of transportation facilities, expediting waste 

transportation facilities, optimizing the 

recycling business, and strengthening law 

enforcement to realize spatial planning[13]. 

Based on the literature study, it can be seen 

that the SWOT method has not been able to 

provide the best alternative for each waste 

management strategy, so a multicriteria 

decision-making method is needed. One of the 

multicriteria decision-making methods that can 

be used is the Promethee (Preference Ranking 

Organization Method for Enrichment 

Evaluation) method. The Promethee method 

can be used flexibly to determine the order 

(priority) in the multicriteria analysis [14]. The 

advantage of this Promethee method is the 

ability of this method to take into account the 

characteristics of the data because data is not 

always bigger better, or smaller better. Still, 

the optimal one is better[15]. In addition, 

promethee can also produce better rankings 

obtained by using quantitative and qualitative 

data[16].  

Studies related to using the Promethee method 

in waste management conducted by Garcia 

show that the MCDM method is beneficial in 

studying solid waste management systems with 

several different criteria. However, 

unfortunately, in the MCDM method, the 

weight given to each criterion is subjective. 

Therefore cooperation is needed between all 

stakeholders in decision-making[17]. 

Another study conducted by Panagiotidou et al. 

showed that the purpose of developing a 

decision support system is convenience so that 

non-specialists in waste management can 

participate in designing and assessing various 

waste management schemes. In addition, in the 

actual world, decision making generally does 

not have in-depth knowledge related to 

comparative assessment of alternative options. 

Decision support systems aim to automate this 

process by providing default values for 

qualitative criteria weights and evaluation. 

Promethee II was chosen due to its simplicity 

and non-complexity[18]. 

Research conducted by Torkayesh, et al. states 

that there are several criteria in decision-

making in waste management, namely 

environmental, social, and economic. The Life 

Cycle Assessment method focuses on 

environmental criteria but cannot provide 

holistic decision-making. Therefore, it is 

necessary to integrate the LCA method with 
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the MCDM method to evaluate the waste 

management system [19] comprehensively. 

Research conducted by Hendrik, et al. related 

to the use of the Promethee method in 

environmental management states that it is 

tough to give weight to criteria that reflect 

investor decision criteria, weighting criteria 

from the stakeholder's point of view needs to 

be considered for more complex decision 

making in the future[20]. 

Based on the background that has been 

conveyed, the desired final result of this 

research is to identify external and internal 

factors that become alternative strategies in 

waste management at XYZ Islamic Boarding 

School and determine the priority of the 

proposed strategy in managing waste at XYZ 

Islamic Boarding School. 

 

Methods 

Data was collected by distributing two 

questionnaires to three respondents. 

 

SWOT 

The first questionnaire was used to determine 

external and internal factors which were then 

analyzed using the SWOT method. Based on 

the data that has been obtained, it is then 

processed using the SWOT method with the 

following stages: 

1. Identifying each external and internal factor 

obtained from the questionnaire data. 

2. Analyzing external and internal factors 

using the EFAS and IFAS matrix and 

weighting calculations. 

3. Calculated EFAS and IFAS ratings. 

4. To obtain the weighting value, the 

multiplication calculation between the weight 

and the rating is carried out. 

5. A SWOT matrix is created to determine the 

SWOT strategy. 

6. The SWOT diagram is used to determine 

the position of the strategy in the SWOT 

quadrant. 

 

PROMETHEE 

The second questionnaire was used to 

prioritize waste management alternatives. This 

alternative waste management is based on the 

results of the SWOT analysis. Prioritization of 

waste management alternatives is carried out 

using the Promethee method through the 

following stages: 

1. Define each criterion used, then give 

weight to each criterion. 

2. Calculating the sum of the values of each 

predetermined weight. 

3. Calculating the preference value of each 

criterion. 

4. Calculating the multicriteria preference 

index 

5. Calculating leaving flow, entering flow, 

and net flow. 

 

In order to solve problems in achieving the 

objectives in this article, a flow diagram has 

been prepared as depicted in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Method flow diagram 

 

Results and Discussions 

Based on the calculation of IFAS (Internal 

Factor Analysis Strategy) and EFAS (External 

Factor Analysis Strategy) weights, several 

alternatives can be implemented in waste 

management at XYZ Islamic Boarding School. 

Based on data collection, information is 

obtained related to the identification of internal 

factors, namely having employees with 

abilities in the field of waste management, the 

existence of a leader trainer, a competent 

teacher to teach how to manage waste, 

adequate land facilities for waste management, 

the boarding school has cooperation and a 
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pretty good relationship with fellow industry 

players, the existence of sorting organic waste, 

the number of workers is sufficient, the 

boarding school has waste management 

technology, the development of waste 

management technology in the boarding school 

environment, the lack of funding for the 

procurement of waste management technology, 

the management of waste management in the 

boarding school environment is carried out 

properly, the boarding school has adequate 

tools and materials for waste management, the 

existence of waste management process 

activities to be converted into products that 

have economic value for sale, and the results 

of waste management produce effects that can 

be sold or provide benefits to boarding school 

residents. 

While information related to external factors in 

waste management at Pondok Pesantren XYZ 

is as follows: There is support from other 

institutions for human resource training (e.g. 

universities, the Environmental Agency, etc.), 

there is support from the Department of 

Hygiene and Environment for the development 

of waste management, existing technology can 

still be developed, there is institutional support 

related to capital in waste management 

technology, BSF maggot cultivation 

technology is increasingly popular, there is an 

independent container in integrated waste 

management (waste bank), government 

policies on waste management standards 

encourage pesantren management to carry out 

waste management, increasing waste 

management costs, changes in weather that 

affect waste management, the potential risk of 

closing the Leuwiliang landfill, the effect of 

poor waste management on the health of 

pesantren residents and the surrounding 

community triggers the desire of pesantren 

residents to manage waste properly, and the 

decline in environmental quality encourages 

pesantren management to handle the waste 

produced. 

After the internal and external factors are 

identified, the IFAS and EFAS weightings are 

carried out, as shown in Table 1 and Table 2. 

From the SWOT analysis results, it is known 

that waste management at XYZ Islamic 

Boarding School is in quadrant I, which means 

that the boarding school can take advantage of 

existing strengths to maximize existing 

opportunities. The strategy that is suitable for 

implementation at XYZ Islamic Boarding 

School is the Strength-Opportunity (SO) 

strategy, based on the IE matrix, several 

strategies can be applied, namely: 

1. The boarding school can have employees 

with waste management skills through training 

provided by DLH or universities. 

2. Good cooperation between boarding 

schools and industry players or related 

institutions can provide capital support related 

to waste management technology for boarding 

schools. 

3. The current waste management technology 

owned by the boarding school can be 

developed further. 

4. The selection of organic waste from 

boarding schools can be used for BSF maggot 

development technology. 

5. Land facilities owned by the boarding 

school can be used as an integrated waste 

management location. 

Alternative strategies that have been 

formulated previously may not all be 

implemented, so prioritization is needed to 

implement these alternatives if carried out 

simultaneously and do not experience resource 

limitations. 

Table 1. IFAS Matrix 

NO QUESTIONS WEIGHT RATING 
WEIGHT X 

RATING 

STRENGTH 

1 Have employees with skills in waste management 0,0933 4 0,342 

2 
There is a lead trainer, a competent teacher to teach how 

to manage waste 
0,0858 4 0,315 
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3 Adequate facilities for waste management 0,0858 3 0,286 

4 
The boarding school has good cooperation and 

relationships with fellow industry players 
0,0784 3 0,261 

5 Selection of organic waste 0,0784 4 0,313 

6 Sufficient number of workers 0,0672 3 0,224 

7 The boarding school has waste management technology 0,0709 3 0,213 

8 
The development of waste management technology in 

the boarding school environment  
0,0821 3 0,246 

TOTAL STRENGTH 2,200 

WEAKNESS 

9 
Lack of funding for the procurement of waste 

management technology 
0,0522 3 0,157 

10 
Waste management in the boarding school environment 

is well done 
0,0746 4 0,274 

11 
The boarding school has adequate tools and materials for 

waste management 
0,0746 3 0,249 

12 

The existence of waste management process activities to 

be converted into products that have economic value for 

sale 

0,0784 4 0,287 

13 

The results of waste management produce products or 

results that can be sold or provide benefits to the 

residents of the cottage 

0,0784 4 0,287 

TOTAL WEAKNESS 1,254 

 

 

 

Table 2. EFAS Matrix 

NO QUESTIONS WEIGHT RATING 
WEIGHT X 

RATING 

OPPORTUNITY 

1 
Support from other institutions for HR training (e.g. 

universities, Environmental Agency, etc.) 
0,099 4 0,362 

2 
Support from the Department of Hygiene and 

Environment for waste management development 
0,079 3 0,211 

3 Current technology can still be developed 0,071 3 0,213 

4 
Institutional support related to funding in waste 

management technology 
0,083 3 0,249 
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5 
Maggot BSF cultivation technology is gaining 

popularity 
0,091 3 0,303 

6 
The existence of an independent container in 

integrated waste management (waste bank) 
0,107 4 0,391 

7 

Government policy on waste management standards 

encourages pesantren management to carry out 

waste management. 

0,079 3 0,237 

8 Potential risk of Leuwiliang landfill closure 0,071 3 0,213 

9 

The effect of poor waste management on the health 

of pesantren residents and the surrounding 

community triggers the desire of pesantren residents 

to manage waste properly. 

0,075 3 0,200 

10 

The declining quality of the environment encourages 

pesantren management to manage the waste 

generated. 

0,083 3 0,249 

TOTAL OPPORTUNITY 2,630 

THREAT 

11 

12 

Waste management costs are increasing 

Weather changes that affect  

waste management 

0,079 

0,083 

3 

3 

0,237 

0,277 

TOTAL THREAT 0,514 

 

 

 

 

 

Table 3. Strategy Value Weight 

No Strategy Weight 

1 Strength (S) 2,200 

2 Weakness (W) 1,254 

3 Opportunity (O) 2,630 

4 Threat (T) 0,514 

 

 

 

 
Table 4. SWOT Strategy Value Weight 

No Strategy Value Weight 

1 Strength – Opportunity (SO) 2,200 + 2,630 = 4,830 

2 Strength – Threat (ST) 2,200 + 0,514 = 2,714 

3 Weakness – Opportunity (WO) 1,524 + 2,630 = 3,884 

4 Weakness – Threat (WT) 1,524 + 0,514 = 1,768 

 

 

 

 

 

 

 

 

Based on the calculation results shown in 

Table 5, an illustration was then created 

depicting the position of Islamic boarding 
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schools in waste management as depicted in 

Figure 2. 

 

 

 
Figure 2. SWOT Diagram 

 

Table 5. SWOT Matrix 

 STRENGTH THREAT 

 
Having employees with skills in 

waste management 

Lack of funding for procurement 

of waste management technology 

 
Competent leaders, trainers, and 

teachers to teach waste management 

Waste management in the 

boarding school environment is 

carried out well 

 
Adequate facilities for waste 

management 

The boarding school has adequate 

tools and materials for waste 

management. 

 

The boarding school has good 

cooperation and relationships with 

fellow industry players. 

The existence of waste 

management process activities to 

be converted into products that 

have economic value for sale 

 Segregation of organic waste 

The results of waste management 

produce products or results that 

can be sold or benefit the 

residents of the boarding school. 

 Sufficient number of workers  

 
The boarding school has waste 

management technology. 
 

 

The development of waste 

management technology in the 

boarding school environment 

 

 Weight = 2,200 Weight = 1,254 

OPPORTUNITIES STRATEGY S-O STRATEGY W-O 

Support from other institutions for 

HR training (e.g. universities, 

Environmental Agency, etc.) 

Pondok pesantren can have 

employees with waste management 

skills through training provided by 

DLH or universities. 

Institutions related to waste 

management provide capital to 

Islamic boarding schools to 

procure waste management 

technology. 

Support from the Department of 

Hygiene and Environment for 

waste management development 

Good cooperation between boarding 

schools and industry players or 

related institutions can provide capital 

support related to waste management 

technology for boarding schools. 

Using BSF maggot cultivation 

technology, the boarding school 

can produce products that can be 

sold to benefit the boarding 

school. 

Current technology can still be 

developed. 

The current waste management 

technology owned by pesantren can 

be further developed. 

  

Institutional support related to 

capitalization in waste 

management technology 

The sorting of organic waste carried 

out by the boarding school can be 

used for BSF maggot development 

technology. 

  

-3

-2

-1

0

1

2

3

-4 -2 0 2 4
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Maggot BSF cultivation 

technology is gaining popularity 

The land facilities owned by the 

boarding school can be used as an 

integrated waste management 

platform. 

  

The existence of an independent 

container in integrated waste 

management (waste bank) 

    

Government policy on waste 

management standards encourages 

pesantren management to carry out 

waste management. 

    

Potential risk of Leuwiliang 

landfill closure 
    

The effect of poor waste 

management on the health of 

pesantren residents and the 

surrounding community triggers 

the desire of pesantren residents to 

manage waste properly. 

  

The declining quality of the 

environment encourages pesantren 

management to manage the waste 

generated. 

  

Weight = 2,630   

THREATS STRATEGY S-T STRATEGY W-T 

Waste management costs are 

increasing 

Good cooperation owned by the 

boarding school can help the boarding 

school capitalize waste management. 

The boarding school can sell 

waste management products to 

help finance waste management. 

Weather changes that affect waste 

management 
    

Weight = 0,514     

 

 

 

 
Table 6. Promethee Criteria 

NO. CRITERIA CODE 

1 
Pondok pesantren can have employees with waste management skills 

through training provided by DLH or universities. 
K(1) 

2 

Good cooperation between boarding schools and industry players or 

related institutions can provide capital support related to waste 

management technology for boarding schools. 

K(2) 

3 
The current waste management technology owned by pesantren can be 

further developed. 
K(3) 

4 
The sorting of organic waste carried out by the boarding school can be 

used for BSF maggot development technology. 
K(4) 

5 
The land facilities owned by the boarding school can be used as an 

integrated waste management platform. 
K(5) 

 
 

 

Table 7. Alternative Strategy 

No ALTERNATIVE CODE 

1 Organize training on waste management for boarding school employees F(1) 

2 Build waste management facilities F(2) 

3 
Establish good cooperation with institutions related to waste 

management 
F(3) 
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No ALTERNATIVE CODE 

4 
Developing waste management methods that the boarding school has 

used 
F(4) 

5 Utilizing BSF maggots as a means of organic waste management F(5) 

6 Implementing government policies related to waste management F(6) 

7 
The boarding school's waste management area is well-managed, neat, 

and clean. 
F(7) 

 
Table 8. Respondent Data Recapitulation 

No Criteria 
Value (Respondents) 

1 2 3 

1 F (1) 5 5 5 

2 F (2) 5 5 4 

3 F (3) 5 5 4 

4 F (4) 4 5 5 

5 F (5) 4 4 4 

6 F (6) 4 3 5 

7 F (7) 4 3 4 

After obtaining respondent data related to the 

Promethee questionnaire, the calculation of the 

upper limit and lower limit for the seven 

criteria is then carried out to determine the 

value of H (d) or the function value of the 

difference between criteria between 

alternatives with the provisions that if d ≤ 0 

then the value of H (d) is 0, while if d> 0 then 

the value of H (d) is, where d is the difference 

between alternatives. 

 

 

 

 

Table 9. Organize training 

on waste management for boarding school employees 

F1 (1,2) 

 

F1 (2,1) 

 d = F1 (1) - F1 (2) d = F1 (2) - F1 (1) 

d = 5 -5 d = 5 -5 

d = 0 d = 0 

d ≤ 0 d ≤ 0 

 H(d) = 0 H(d) = 0 

F1 (1,3) 

 

F1 (3,1) 

 d = F1 (1) - F1 (3) d = F1 (3) - F1 (1) 

d = 5 -5 d = 5-5 

d = 0 d = 0 

d ≤ 0 d ≤ 0 

 H(d) = 0  H(d) = 0 

F1 (2,3) 

 

F1 (3,2) 

 d = F1 (2) - F1 (3) d = F1 (3) - F1 (2) 

d = 5 -5 d = 5-5 

d = 0 d = 0 

d ≤ 0 d ≤ 0 

 H(d) = 0  H(d) = 0 



Jurnal Teknologi Volume 16 No. 1 January 2024                              ISSN : 2085 – 1669  
Website : jurnal.umj.ac.id/index.php/jurtek            e-ISSN : 2460 – 0288  
 

92 
 

After calculating the upper and lower limits, 

the multicriteria preference index is carried out 

based on the results of H (d), which have been 

obtained previously in the computation of the 

upper and lower limits. The preference index 

calculation is done in the way: 

(   )   
 

 
 (              )

        

Table 10 Multicriteria Prefernce Index 

  1 2 3 

1 - 0,2857 0,2857 

2 0,1429 - 0,2857 

3 0,2857 0,2857 - 

 

The multicriteria preference index calculation 

results are used to calculate leaving flow, 

entering flow, and net flow. The calculation of 

leaving flow, entering flow, and net flow is 

done as follows: 

Leaving Flow 

   
 

   
(             )         

   
 

   
 (             )         

   
 

   
 (             )         

 

Entering Flow 

   
 

   
 (             )         

   
 

   
 (             )         

   
 

   
 (             )         

Net Flow 

                       

                         

                   

 

Table 11 Promethee Method Preference 

Ranking 

Alternative 
Leaving 

Flow 

Entering 

Flow 
Net Flow Ranking 

1 0,2857 0,2143 0,0714 1 

2 0,2143 0,2857 -0,0714 3 

3 0,2857 0,2857 0,0000 2 

 

Based on the results of the net flow calculation 

above, each alternative's ranking can be seen. 

Alternative 1 has the highest net flow of 

0.0714, so in conducting waste management at 

XYZ Islamic Boarding School, it is 

recommended to run waste management 

training by trainers or teachers to employees of 

the boarding school, build waste management 

facilities in the boarding school area, and build 

good cooperation with waste management 

institutions. Alternative 2 and 3 were not 

chosen because if an alternative is minus, the 

entering flow value is greater than the leaving 

flow, so some alternative criteria are not better 

than other alternatives. 

 

Conclusions 

Based on the results and discussion, 

conclusions can be drawn regarding external 

and internal factors that become alternatives to 

waste management at the XYZ Islamic 

Boarding School namely, the boarding school 

can have employees with waste management 

skills through training provided by DLH or 

universities, good cooperation between the 

boarding school and industry players or related 

institutions can provide capital support related 

to waste management technology for the 

boarding school, the current waste 

management technology owned by the 

boarding school can be developed again, the 

selection of organic waste carried out by the 

boarding school can be used for BSF maggot 

development technology, and the land facilities 

owned by the boarding school can be used as 

an integrated waste management location. 

The selection of waste management priorities 

at XYZ Islamic Boarding School was carried 

out using the Promethee method,. the results of 

alternative priority waste management 

strategies in the form of Islamic boarding 

schools can hold waste management training in 

the Islamic boarding school area, Islamic 

boarding schools can build waste management 

facilities in the Islamic boarding school area, 

and Islamic boarding schools can build good 

cooperation with waste management 

institutions. 
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