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In today's complex business landscape, organizations grapple with data overload and 
dynamic decision environments. This necessitates the implementation of decision 
support systems (DSS) for effective decision-making. DSSs have become an attractive 
option for organizations for making decisions in the current digital age of management 
systems. DSS are used for a variety of reasons across different industries and contexts 
which also provide individuals, teams and organizations with the tools, information, and 
insights they need to make informed and effective decisions. The purpose of this study 
is to review the characteristics of DSS and how it is being used in various areas. The uses 
of DSS can be divided in multiple sectors such of medical, forest management, 
education, and business development. This paper will hopefully be a valuable 
contribution to the ingoing discussion about decision support systems and their impact 
on sustainable development in organisations. 
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1. Introduction 
 

Decision support system (DSS) is an information technology-based solution designed to assist in 
decision making, integrates models, data, and user interfaces. Through the use of interactive 
interfaces and various analytical tools, DSS empowers users to efficiently examine data, weigh 
options and make decisions. The value of DSS is found in its capacity to improve decision-making 
through rapid access to relevant information, simplified scenario analysis and overall higher quality 
decisions [1,2]. DSS helps with solving difficult problems, improves productivity, improves the 
accuracy of decisions, and promotes the collaboration of decision makers, among other things. 
Because of its adaptability, it can be used in a variety of settings, including business, healthcare, and 
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academia. This helps professionals understand the difficult process of decision making in a world 
where data is becoming increasingly important. 

Predicting and making choices from the available information on hand, an organization would 
utilize the use of a computerized program called decision support system (DSS) to analyze and 
synthesizes vast amounts of given information to assist in decision-making. The concept of DSS began 
developed in the 1960s and the framework was developed further so that its research and 
development can exploit any new technology developments and benefit in very large databases, 
artificial intelligence, human-computer interaction, simulation and optimization, software 
engineering, telecommunications, and from more basic research on behavioural topics like 
organizational decision making, planning, behavioral decision theory, and organizational behaviors 
[3]. 

Organizations face challenges related to data overload and dynamic decision settings in the 
intricate commercial landscape of today. This means that in order to make decisions effectively, 
decision support systems (DSS) must be implemented. The use of DSS can be utilized in any 
organization such as medical and healthcare, agriculture, industrial or even just a general situation. 
An example of DSS uses is staff team management where it produces automated pre-selection of 
candidates that fit best with future team members. Another general use of DSS is using the system 
to evaluate software products systematically to assist in software selection in an enterprise [4,5]. In 
a general sense, a decision support system is a major tool that organizations use with its goal to 
support and enhance its decision-making activities as stated by Bhatt et al., [6]. 

The purpose of this study is to review the implementations and characteristics of DSS. This work 
is organized as follows: Section 1 for introduction, Section 2 presents literature review and Section 3 
for the methodology. Meanwhile, Section 4 discusses DSS implementations, DSS characteristics for 
Section 5, and finally the conclusion will be included in Section 6. 
 
2. Literature Review  
 

DSS models may include knowledge-based, analytic hierarchy process, system dynamic, multi-
criteria decision analysis, Bayesian network, fuzzy logic, neural network, Markov, regression and 
simulation models and four DSS approaches had been which are the data-driven, model-driven, 
knowledge-driven and document-driven approaches. As to implement DSS, a general guideline 
should be used such as those given by Keen et al., [7] and Power and Daniel [8]. They stated that to 
develop a DSS, the developers must first get to know the in and out of the current system used by 
the organization first so they can properly design the dialogues, commands, processes, define the 
users and programs its logic and data management. Aside from that, the developers must build the 
DSS architecture that is flexible for future development or update, reduce the fixed costs of 
programming and the time to respond to users, data management needs to have quick processing 
time and assure that the DSS is user friendly to the users. 

According to Galipalli et al., [9], an efficient DSS would be able to diagnose decisions once a task 
plan is sent to the system, able to identify, must make a decision to purchase or develop the 
anticipated DSS when any task is feasible, rapidly prototype the DSS and developers must design 
architects that support company objectives and provided being beneficial to business. They have to 
make certain to aim for suitable planning and development methods to ensure it reaches the 
business targets and profits the customer. 

Developing and designing a DSS also comes with its challenges. As stated by Ferretti et al., [10], 
there are challenges and meta-choices in designing and applying multi-criteria spatial decision 
support systems where designing the decision process that they don’t know who should participate 
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and how to deal with limited availability of spatial data for the criteria. Building a clinical DSS 
presented by Sittig et al., [11] also have a problem with the human-computer interface, prioritization, 
and filter recommendations to the user, creating architecture for sharing executable modules and 
services, creating internet-accessible clinical decision support repositories, and even mining large 
clinical databases. In general, building a DSS with specific features requires more improvement and 
prototyping. The uses of DSS can be divided in multiple sectors such as medical, forest management, 
education, and business development. 
 
3. Methodology 
 

Articles review for the decision support system characteristics and implementations were carried 
out using two online databases namely Google Scholar and Scopus. There are three main processes 
in the systematic searching strategies namely identifying, assessment, and qualification as illustrated 
in Figure 1. 
 
3.1 Identifying 
 

Identifying is the process of searching synonyms, related terms, and variations of the main 
keyword for example “decision support system” and “DSS”. Articles are identified using the Publish 
or Perish application that can list out articles based on the keywords and search term that was input 
when you choose a search database. When choosing Google Scholar as a search, it resulted in 1000 
articles, and it was then changed to use Scopus as it only results in 200 articles instead. 

 
3.2 Assessment 
 

All articles were screened using the sorting function of the respective database based on the 
criteria of being published in the range year 2020 and 2022. When using these criteria on Publish or 
Perish in the Google Scholar database, it remains as 1000 articles but only articles from year ranges. 
Because the Scopus database will only return 200 articles only, it was advised we search using 
individual years instead of setting the range. In the Scopus database, 600 articles were returned for 
the 200 articles for each year. In total, 1600 articles were returned in Publish or Perish. 

 
3.3 Qualification  
 

The title and abstract of the articles were manually examined in this process. Because we are 
searching for the characteristics and implementations of DSS, there is a drastic number of articles 
that can be excluded as it does not include the component that we wanted. In the end, the qualified 
articles that can be used from the Google Scholar database are only five articles while in Scopus there 
are 10 eligible articles.  
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Fig. 1. Research methodology 

 
4. Implementations 
 

Implementation of DSS can be in any sector. Refer to Table 1 for the implementations of DSS. It 
includes in the educational sectors, agriculture, and environment, medical as well as in the business 
sector.  

 
4.1 Education 
 

DSS analyses and synthesizes vast amounts of data to assist in decision-making so it can be useful 
in an education department. According to Dinkel et al., [12], DSS assist in efficiently scheduling faculty 
and assigning subject without causing any constraint. An integrated approach to the educational DSS 
design has been demonstrated which includes administrative and planning features as well as 
statistical analysis of students’ performance and program assessment features [13,14]. The 
implementations of DSS in the education department bring positive outcomes. Facilitating DSS allow 
the different decision-making participants to reach a common understanding efficiently and 
effectively [15]. According to Yu et al., [16], education-based DSS allows finding a good research topic 
very crucial for a researcher as soon as possible by using a novel system that is proposed to help a 
user quickly find a research topic based on paper recommendation. 
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4.2 Environment 
 

One way a DSS was implemented in helping the environment was by getting the system to do 
forest management. Forest management is the process of planning and implementing practices for 
the protection and use of forests to meet specific environmental, economic, social, and cultural 
objectives. DSS in forest management has enabled more-effective analysis of the options for and 
implications of alternative management approaches for all components of forest ecosystems [17,18]. 
An example of DSS application in forest management is to protect forests for sustained yield of water 
resources. Aside from managing a forest water resource, DSS implementation assists in assessing 
biomass availability for renewable energy production and mapping potential bushfire hazards. 

 
4.3 Agriculture 
 

Agriculture is the art and science of cultivating the soil, growing crops, and raising livestock 
implementing DSS in agriculture improve and assists with producing better quality products as well 
as improving how to manage their farm. DSS can be used to manage irrigation control with in-field 
data feedback and real-time monitoring of irrigation operations [19]. Crop growth can be monitored 
and estimated growth rate as well as improving crop productivity and efficient use of fertilizers by 
implementing DSS in the field [20,21]. Aside from crops, DSS can also be used to monitor livestock 
such as a dairy farm by using precision farming technology to develop in-depth precision farming data 
and decision-making [22]. 

 
4.4 Medical 
 

The integration of DSS into the computerized record in a medical environment provides up-to-
date medical knowledge and evidence-based guidance to the physician at the point of care. As 
reimbursement is increasingly tied to process and clinical outcomes, clinical decision support system 
(CDSS) will be integral to future medical practice. DSS is essential in improving effectiveness and 
factors that influence good healthcare [23]. 

 
4.5 Business 
 

In a company, business processes and related decisions are the main elements of its operation. 
When DSS is implemented in business operations, the company will benefit from more informed 
decisions and more consistent outcomes as decision-makers and knowledge workers have access to 
an increasingly accurate and up-to-date trusted source of information [24]. Generally, DSS in the 
business industry incredibly help improve the company as DSS assist in task autonomy and 
microcomputer training in a company [25,26]. 
 

   Table 1 
   Implementations of DSS 

References Field 

[12-16] Education 
[17,18] Environment 
[19-22] Agriculture 
[23] Medical 
[24-26] Business 
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5. Key Characteristics 
 

For this section, we will be comparing the authors’ supported characteristics in their research or 
book. In general, a DSS's main functions include identifying problems, evaluating these alternatives, 
and selecting the best alternative. The assessment of how articles were obtained can be seen in the 
methodology in Figure 1. In total, we reviewed 15 research articles and 10 books relating to DSS’s 
characteristics. The comparison of supported characteristics is shown in Table 2. The percentage is 
where we calculate the percentage of authors who agree with the characteristic by f/25×100 where 
f is the number from frequency. 
 

Table 2  
DSS characteristics 
Characteristics References Frequency Percentage 

Assist decisions [27-51] 25 100% 
Assist activities interacting with each other [27-33,35-37,39-42,47,48,50,51] 18 72% 
Repeat and Constant [28,34,35,41] 4 16% 
Use multiple components [27,30-35,38-42,45-47,49,50] 18 72% 
Use External/Internal Data [27-37,41-48] 19 76% 
Analyse scenarios and goal [29,32,35-39,41,42,44-51] 17 68% 
Provide alternatives solution and optimise [29,34-38,44,45,48,49,51] 11 44% 

 
6. Conclusions 
 

A decision support system (DSS) is a computerized system that gathers and analyses data, 
synthesizing it to produce comprehensive information reports. This review paper is to analyse how 
DSS is implemented in an industry as well as what are their characteristics. This paper discussed the 
implementations of DSS for sustainable development in an organisation. In order for companies to 
succeed, it is crucial that they integrate decision support systems into their plans. These systems can 
be crucial in the quest of sustainable development. The implementation of the DSS model in an 
organization needs to consider the scope and purpose of the system. A well-thought-out plan allows 
organizations to develop the model that best suits their specific needs. The area of implementation 
for DSS includes education, environment, and agriculture, medical and business.  

While the searching for the DSS characteristic resulted in different opinions of what DSS 
characteristic is. There is a collective acknowledgement that it assists users’ decisions in their task 
and there is sizeable agreement that DSS use internal and external data using multiple components 
in their system. It is hoped that this will be used as a basis for organisations to make more informed 
decisions as well as understand the differences between the available models and approaches when 
it comes to the implementation and use of DSS in their organisations. Furthermore, this paper will 
hopefully be a valuable contribution to the ingoing discussion about decision support systems and 
their impact on sustainable development in organisations as stated in sustainable development goals 
(SDGs) by United Nations (UN). 
 
Acknowledgement 
This research was funded by a grant from UC TATI Short Term Grant (STG):9001-2201. 
 
References 
[1] Husin, Nor Azura, Vishnuu Sivajiganason, Norida Mazlan, and Imas Sukaesih Sitanggang. "iRICE Decision Support 

System: Time-Series Forecasting Model for the Risk Management System." Journal of Advanced Research in Applied 
Sciences and Engineering Technology 33, no. 2 (2023): 160-173. https://doi.org/10.37934/araset.33.2.160173  

https://doi.org/10.37934/araset.33.2.160173


Journal of Advanced Research in Applied Sciences and Engineering Technology 

Volume 51, Issue 1 (2025) 141-149 

147 
 

[2] Rathinaeaswari, S. P., and V. Santhi. "A New Efficient and Privacy-Preserving Hybrid Classification model for Patient-
Centric Clinical Decision Support System." Journal of Advanced Research in Applied Sciences and Engineering 
Technology 33, no. 1 (2023): 299-316. https://doi.org/10.37934/araset.33.1.299316  

[3] Burstein, Frada, Clyde W Holsapple, and Daniel J. Power. "Decision support systems: a historical 
overview." Handbook on decision support systems 1: Basic themes (2008): 121-140. https://doi.org/10.1007/978-
3-540-48713-5_7  

[4] Malinowski, Jochen, Tim Weitzel, and Tobias Keim. "Decision support for team staffing: An automated relational 
recommendation approach." Decision Support Systems 45, no. 3 (2008): 429-447. 
https://doi.org/10.1016/j.dss.2007.05.005  

[5] Şen, Ceyda Güngör, Hayri Baraçlı, Selçuk Şen, and Hüseyin Başlıgil. "An integrated decision support system dealing 
with qualitative and quantitative objectives for enterprise software selection." Expert Systems with Applications 36, 
no. 3 (2009): 5272-5283. https://doi.org/10.1016/j.eswa.2008.06.070  

[6] Bhatt, Ganesh Datt, and Jigish Zaveri. "The enabling role of decision support systems in organizational 
learning." Decision Support Systems 32, no. 3 (2002): 297-309. https://doi.org/10.1016/S0167-9236(01)00120-8  

[7] Keen, Peter GW, and Thomas J. Gambino. "Building a decision support system: The mythical man-month revisited." 
(1980).  

[8] Power, Daniel J. Decision support systems: concepts and resources for managers. Quorum Books, 2002.  
[9] Galipalli, Ashwin Kumar, and Haritha Jyothi Madyala. "Process to Build an Efficient Decision Support System." 

(2012).  
[10] Ferretti, Valentina, and Gilberto Montibeller. "Key challenges and meta-choices in designing and applying multi-

criteria spatial decision support systems." Decision Support Systems 84 (2016): 41-52. 
https://doi.org/10.1016/j.dss.2016.01.005  

[11] Sittig, Dean F., Adam Wright, Jerome A. Osheroff, Blackford Middleton, Jonathan M. Teich, Joan S. Ash, Emily 
Campbell, and David W. Bates. "Grand challenges in clinical decision support." Journal of biomedical informatics 41, 
no. 2 (2008): 387-392. https://doi.org/10.1016/j.jbi.2007.09.003  

[12] Dinkel, John J., John Mote, and M. A. Venkataramanan. "Or practice—An efficient decision support system for 
academic course scheduling." Operations research 37, no. 6 (1989): 853-864. 
https://doi.org/10.1287/opre.37.6.853  

[13] Deniz, Dervis Z., and Ibrahim Ersan. "An academic decision support system based on academic performance 
evaluation for student and program assessment." International Journal of Engineering Education 18, no. 2 (2002): 
236-244. 

[14] Livieris, Ioannis E., Theodore Kotsilieris, Vassilis Tampakas, and P. Pintelas. "Improving the evaluation process of 
students’ performance utilizing a decision support software." Neural Computing and Applications 31 (2019): 1683-
1694. https://doi.org/10.1007/s00521-018-3756-y  

[15] Bhatt, Ganesh Datt, and Jigish Zaveri. "The enabling role of decision support systems in organizational 
learning." Decision Support Systems 32, no. 3 (2002): 297-309. https://doi.org/10.1016/S0167-9236(01)00120-8  

[16] Yu, Li, Jie Yang, Dong Yang, and Xiaoping Yang. "A decision support system for finding research topic based on paper 
recommendation." (2013).  

[17] Reynolds, Keith M., Mark Twery, Manfred J. Lexer, Harald Vacik, Duncan Ray, Guofan Shao, and Jose G. Borges. 
"Decision support systems in forest management." International Handbooks on Information Systems (2008): 499-
533. https://doi.org/10.1007/978-3-540-48716-6_24  

[18] Segura, Marina, Duncan Ray, and Concepción Maroto. "Decision support systems for forest management: A 
comparative analysis and assessment." Computers and Electronics in Agriculture 101 (2014): 55-67. 
https://doi.org/10.1016/j.compag.2013.12.005  

[19] Rinaldi, Michele, and Zhenli He. "Decision support systems to manage irrigation in agriculture." Advances in 
agronomy 123 (2014): 229-279. https://doi.org/10.1016/B978-0-12-420225-2.00006-6  

[20] Prabakaran, G., D. Vaithiyanathan, and Madhavi Ganesan. "Fuzzy decision support system for improving the crop 
productivity and efficient use of fertilizers." Computers and electronics in agriculture 150 (2018): 88-97. 
https://doi.org/10.1016/j.compag.2018.03.030  

[21] Yang-yue, S. U. N., and S. H. E. N. Shuang-he. "Research progress in application of crop growth models." Chinese 
Journal of Agrometeorology 40, no. 07 (2019): 444.  

[22] Eastwood, C. R., D. F. Chapman, and M. S. Paine. "Networks of practice for co-construction of agricultural decision 
support systems: Case studies of precision dairy farms in Australia." Agricultural Systems 108 (2012): 10-18. 
https://doi.org/10.1016/j.agsy.2011.12.005  

[23] Murphy, Elizabeth V. "Clinical decision support: effectiveness in improving quality processes and clinical outcomes 
and factors that may influence success." The Yale journal of biology and medicine 87, no. 2 (2014): 187. 

https://doi.org/10.37934/araset.33.1.299316
https://doi.org/10.1007/978-3-540-48713-5_7
https://doi.org/10.1007/978-3-540-48713-5_7
https://doi.org/10.1016/j.dss.2007.05.005
https://doi.org/10.1016/j.eswa.2008.06.070
https://doi.org/10.1016/S0167-9236(01)00120-8
https://doi.org/10.1016/j.dss.2016.01.005
https://doi.org/10.1016/j.jbi.2007.09.003
https://doi.org/10.1287/opre.37.6.853
https://doi.org/10.1007/s00521-018-3756-y
https://doi.org/10.1016/S0167-9236(01)00120-8
https://doi.org/10.1007/978-3-540-48716-6_24
https://doi.org/10.1016/j.compag.2013.12.005
https://doi.org/10.1016/B978-0-12-420225-2.00006-6
https://doi.org/10.1016/j.compag.2018.03.030
https://doi.org/10.1016/j.agsy.2011.12.005


Journal of Advanced Research in Applied Sciences and Engineering Technology 

Volume 51, Issue 1 (2025) 141-149 

148 
 

[24] Osuszek, Lukasz, and Jozef Ledzianowski. "Decision support and risk management in business context." Journal of 
Decision Systems 29, no. sup1 (2020): 413-424. https://doi.org/10.1080/12460125.2020.1780781  

[25] Raymond, Louis, and François Bergeron. "Personal DSS success in small enterprises." Information & 
Management 22, no. 5 (1992): 301-308. https://doi.org/10.1016/0378-7206(92)90076-R  

[26] Subsorn, Panida, and Kuki Singh. "DSS applications as a business enhancement strategy." In Proceedings of the 3rd 
Annual Transforming Information and Learning Conference, Perth, Australia, vol. 30. 2007. 

[27] Talari, Gopaiah, Enda Cummins, Cronan McNamara, and John O'Brien. "State of the art review of Big Data and web-
based Decision Support Systems (DSS) for food safety risk assessment with respect to climate change." Trends in 
Food Science & Technology 126 (2022): 192-204. https://doi.org/10.1016/j.tifs.2021.08.032  

[28] Teerasoponpong, Siravat, and Apichat Sopadang. "Decision support system for adaptive sourcing and inventory 
management in small-and medium-sized enterprises." Robotics and Computer-Integrated Manufacturing 73 
(2022): 102226. https://doi.org/10.1016/j.rcim.2021.102226  

[29] Ullah, Abaid, Salman Hussain, Ahmad Wasim, and Mirza Jahanzaib. "Development of a decision support system for 
the selection of wastewater treatment technologies." Science of The Total Environment 731 (2020): 139158. 
https://doi.org/10.1016/j.scitotenv.2020.139158  

[30] Ateş, Kübra Tümay, Cenk Şahin, Yusuf Kuvvetli, Bülent A. Küren, and Aykut Uysal. "Sustainable production in cement 
via artificial intelligence based decision support system: Case study." Case Studies in Construction Materials 15 
(2021): e00628. https://doi.org/10.1016/j.cscm.2021.e00628  

[31] Cantini, Alessandra, Mirco Peron, Filippo De Carlo, and Fabio Sgarbossa. "A decision support system for configuring 
spare parts supply chains considering different manufacturing technologies." International Journal of Production 
Research (2022): 1-21. https://doi.org/10.1080/00207543.2022.2041757  

[32] Sarabi, Elnaz Poormohammad, and Soroush Avakh Darestani. "Developing a decision support system for logistics 
service provider selection employing fuzzy MULTIMOORA & BWM in mining equipment manufacturing." Applied 
Soft Computing 98 (2021): 106849. https://doi.org/10.1016/j.asoc.2020.106849  

[33] Jung, Daekyo, Vu Tran Tuan, Dai Quoc Tran, Minsoo Park, and Seunghee Park. "Conceptual framework of an 
intelligent decision support system for smart city disaster management." Applied Sciences 10, no. 2 (2020): 666. 
https://doi.org/10.3390/app10020666  

[34] Guo, Yuan, Nan Wang, Ze-Yin Xu, and Kai Wu. "The internet of things-based decision support system for information 
processing in intelligent manufacturing using data mining technology." Mechanical Systems and Signal 
Processing 142 (2020): 106630. https://doi.org/10.1016/j.ymssp.2020.106630  

[35] Zhai, Zhaoyu, José Fernán Martínez, Victoria Beltran, and Néstor Lucas Martínez. "Decision support systems for 
agriculture 4.0: Survey and challenges." Computers and Electronics in Agriculture 170 (2020): 105256. 
https://doi.org/10.1016/j.compag.2020.105256  

[36] Kwan, Janice L., Lisha Lo, Jacob Ferguson, Hanna Goldberg, Juan Pablo Diaz-Martinez, George Tomlinson, Jeremy 
M. Grimshaw, and Kaveh G. Shojania. "Computerised clinical decision support systems and absolute improvements 
in care: meta-analysis of controlled clinical trials." Bmj 370 (2020). https://doi.org/10.1136/bmj.m3216  

[37] Silvestri, Jasmine A., Tyler E. Kmiec, Nicholas S. Bishop, Susan H. Regli, and Gary E. Weissman. "Desired 
Characteristics of a Clinical Decision Support System for Early Sepsis Recognition: Interview Study Among Hospital-
Based Clinicians." JMIR Human Factors 9, no. 4 (2022): e36976. https://doi.org/10.2196/36976  

[38] Reis, Francisco, and António G. Ramos. "A Decision Support System for Production Planning in Tyre Balancing 
Machines." IEOM Society International (2021): 958–968 

[39] Hisjam, Muhammad, Nancy Octyajati, Wahyudi Sutopo, and Ahad Ali. "A Decision Support System to Achieve Self-
Sufficiency of Soybean (Case: Central Java Province, Indonesia)." Jurnal Optimasi Sistem Industri 19, no. 2 (2020): 
144-156. https://doi.org/10.25077/josi.v19.n2.p144-156.2020  

[40] Yuliantini, Emy, Jacky Chin, Tatyana Nikolaevna Tukhkanen, E. Laxmi Lydia, and K. Shankar. "The role of decision 
support system and risk management." Journal of Critical Reviews 6, no. 5 (2019): 111-116. 

[41] Anggraini, Dini, and Hengki Tamando Sihotang. "Decision Support System For Choosing The Best Class Guardian 
With Simple Additive Weighting Method: Decision Support System For Choosing The Best Class Guardian With 
Simple Additive Weighting Method." Jurnal Mantik 3, no. 3 (2019): 1-9. 

[42] Aronson, Jay E., Ting-Peng Liang, and Richard V. MacCarthy. Decision support systems and intelligent systems. Vol. 
4. Upper Saddle River, NJ, USA:: Pearson Prentice-Hall, 2005. 

[43] Sauter, Vicki L. Decision support systems for business intelligence. 2nd ed. John Wiley & Sons, 2010. 
https://doi.org/10.1002/9780470634431  

[44] Bonczek, Robert H., Clyde W. Holsapple, and Andrew B. Whinston. Foundations of Decision Support Systems. 
Elsevier, 1981. https://doi.org/10.1016/B978-0-12-113050-3.50009-9  

[45] Sugumaran, Ramanathan, and John Degroote. Spatial decision support systems: principles and practices. Crc Press, 
2010. https://doi.org/10.1201/b10322  

https://doi.org/10.1080/12460125.2020.1780781
https://doi.org/10.1016/0378-7206(92)90076-R
https://doi.org/10.1016/j.tifs.2021.08.032
https://doi.org/10.1016/j.rcim.2021.102226
https://doi.org/10.1016/j.scitotenv.2020.139158
https://doi.org/10.1016/j.cscm.2021.e00628
https://doi.org/10.1080/00207543.2022.2041757
https://doi.org/10.1016/j.asoc.2020.106849
https://doi.org/10.3390/app10020666
https://doi.org/10.1016/j.ymssp.2020.106630
https://doi.org/10.1016/j.compag.2020.105256
https://doi.org/10.1136/bmj.m3216
https://doi.org/10.2196/36976
https://doi.org/10.25077/josi.v19.n2.p144-156.2020
https://doi.org/10.1002/9780470634431
https://doi.org/10.1016/B978-0-12-113050-3.50009-9
https://doi.org/10.1201/b10322


Journal of Advanced Research in Applied Sciences and Engineering Technology 

Volume 51, Issue 1 (2025) 141-149 

149 
 

[46] Averweg, Udo Richard Franz. "Decision-making support systems: Theory & practice." Ventus Publishing ApS, 2013. 
[47] Timmermans, Harry, ed. Decision support systems in urban planning. Routledge, 2003. 

https://doi.org/10.4324/9780203362365  
[48] Filip, Florin Gheorghe, Constantin-Bălă Zamfirescu, and Cristian Ciurea. Computer-supported collaborative decision-

making. Cham: Springer International Publishing, 2017. https://doi.org/10.1007/978-3-319-47221-8  
[49] Singh, S. K. Database Systems: Concepts, Design and Applications. Pearson Education India, 2011. 
[50] Ravindranath, B. Decision support systems and data warehouses. New Age International, 2003.  
[51] Power, Daniel J. Decision support systems: concepts and resources for managers. Quorum Books, 2002. 
 
 
 
 

https://doi.org/10.4324/9780203362365
https://doi.org/10.1007/978-3-319-47221-8

