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Abstract 

Climate change and global sustainability demands are prompting universities to integrate sustainable principles 

into all academic and non-academic activities. This research led to the design and implementation of a 

Sustainability Decision Support System (SDSS) at Institut Teknologi Bisnis dan Bahasa Dian Cipta Cendikia 

(ITBA-DCC), using the System Engineering Process (SEP) and the Higher Education Sustainability Initiative 

(HESI) framework. The SDSS uses Multi-Criteria Decision Making (MCDM) and interactive data visualization 

to assess sustainability across four dimensions: environmental, social, economic, and governance. Initial pilot 

testing showed an overall sustainability index of 74/100, with the highest score in the environmental dimension 

(82/100) and the lowest in governance (68/100). User Acceptance Testing (UAT) reported a 91% satisfaction 

rate among staff, lecturers, and campus leaders. Although the system relies on annual data and some manual 

inputs, the SDSS shows potential for adoption by similar institutions and supports Sustainable Development 

Goals (SDGs) in higher education. 
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INTRODUCTION 

Change in the global climate and stress on the 

source of power have pushed institutions to adopt 

education as a strategic role in applying sustainability 

principles (Ankareddy et al., 2025). As a center of 

knowledge and innovation, the college tall like Institut 

Teknologi Bisnis dan Bahasa Dian Cipta Cendikia 

(ITBA-DCC) aims not only to integrate sustainability 

issues in the curriculum, but also to ensure that the 

operational campus is in harmony with the Sustainable 

Development Goals (SDGs) (United Nations, 2015). 

However, the implementation of sustainability 

initiatives in education is often hampered by a lack of 

system support for structured and data-driven decisions 

(Leal Filho et al., 2021). 

The study by Cubas et al. (2025) in Project Quality 

demonstrates that the university is successfully 

integrating the practice of sustainability into its Work 

Integrated Learning framework, encompassing 

education, research, community service, societal 

engagement, and campus management. Meanwhile, 

Ribeiro et al. (2021) emphasized the importance of 

involving students in Green Campus Initiatives (GCI) 

as a catalyst for change. However, challenges such as 

limited funding, fragmented policies, and the lack of 

tool monitoring remain significant barriers, especially 

in developing countries. 

Various study previous has develop framework 

Work innovative For support taking decision 

sustainable Among them, Holst et al. (2025) and 

Marques (2025) emphasize the need for whole-school 

sustainability and the role strategic institution 

education tall in support the SDGs, even though faced 

with limitations structural and internal resistance. 

Portuguez-Castro & Ramírez-Montoya (2025) and 

Jillani et al. (2025) highlight effectiveness 

methodology innovative and digital media in increase 

competence sustainability students, with findings 

important related difference gender response. While 

that, Pambudi et al. (2025) revealed that knowledge 

Not yet Enough For to form pro sustainability behavior 

without approach education participatory. Spada et al. 

(2025) strengthens importance harmonization policy 

green and development competence cross discipline 

through NLP analysis, confirms the need approach 

holistic between education and labor market Work in 

face challenge transition sustainability. 

Then study development system Supporter 

decision support system (DSS) for support 

sustainability in various sector. Niloofar et al. (2023) 
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highlighted the need approach holistic SAFA-FAO 

based in livestock DSS, because Lots system Still 

ignore aspect social and governance. Approach 

multicriteria is also used by Jefroudi & Darestani 

(2024) in selection Supplier sustainable, as well as by 

Kaheel et al. (2025) in production hydrogen, which 

emphasizes efficiency and impact environment. Li et 

al. (2024) combined digital twin and fuzzy evaluation 

to increase toughness chain supply energy renewable. 

DSS for sector textile and paper recycle repeat 

developed by Callychurn (2023) and Yousefi et al. 

(2023), with focus on the material alternative, 

efficiency energy, as well as planning adaptive 

production. Innovation in data processing and retrieval 

decision complex was also demonstrated by Razzaq et 

al. (2025) via integration of m-polar picture fuzzy sets, 

blockchain, and IoT, as well as by Scholz et al. (2023) 

with application of AHP and fuzzy logic, although Still 

faced with challenges technical data input. In overall, 

trend This show evolution of DSS towards more 

system intelligent, integrated and oriented 

sustainability cross sector. 

Additionally, Poli et al. (2024) and Kumar et al. 

(2025) emphasized the importance of public 

participation in DSS based on MCDA, GIS, and AHP 

for sustainable area and waste management in a city. 

Adu et al. (2025) criticized the global DSS mismatch 

with the needs of local communities in Ghana, 

encouraging the development of a system based on IoT 

and blockchain. Uzair & Kazmi (2023) demonstrate the 

effectiveness of IoT-based BEMS in reducing 

emissions and lowering energy costs on campus. An 

approach based on non-linear growth models, as used 

by Divu et al. (2023) for lobster cultivation, was 

employed. Meanwhile, Nakhaei et al. (2023) applied 

ANFIS and PESTEL in power plant water management 

for electricity, achieving high accuracy. In the food 

industry, Gopal and Panchal (2023) employed fuzzy 

optimization methods to enhance the reliability of the 

boiler system. Overall, DSS is evolving to integrate the 

latest technology and approaches, providing 

participatory use of adaptive, precise, and sustainable 

solutions. 

Study this to design an SDSS based on system 

engineering, aiming to strengthen ITBA-DCC capacity 

in reaching commitment sustainability, while 

simultaneously filling the gap in the literature about a 

systematic implementation approach in colleges across 

Indonesia. 

This study encompasses three aspects of novelty, 

the primary factor that distinguishes it from previous 

studies. First, how to design a System SDGs-based 

Sustainable Decision Support System (SDSS) with a 

systems engineering approach at ITBA-DCC. Second, 

factors that only affect the effectiveness of the System 

Decision Support System (DSS) in supporting 

decision-making related to sustainability. Third, how to 

measure the impact of SDSS implementation using the 

Higher Education Sustainability Initiative (HESI) in 

the campus environment. With Thus, research This 

aiming For developing an integrated DSS model based 

on Higher Education Sustainability Initiative (HESI) 

with system engineering approach, Analyzing 

connection dynamic between indicator Higher 

Education Sustainability Initiative (HESI) and policies 

campus through modeling system, as well as Evaluate 

SDSS performance in increase transparency and 

accountability sustainability at ITBA-DCC. The new 

study lies in the merger of system engineering 

approach, multi-criteria decision making (MCDM), 

and data analytics in SDSS to achieve a tall college. 

RESEARCH METHODOLOGY 

The development of the Sustainability Decision 

Support System (SDSS) at Institut Teknologi Bisnis 

dan Bahasa Dian Cipta Cendikia (ITBA-DCC) adopted 

a System Engineering Process (SEP) approach based 

on the Higher Education Sustainability Initiative 

(HESI). The process consists of six main phases: 

Requirements Analysis, System Design, 

Implementation, Testing, Deployment, and 

Maintenance. To improve clarity, these phases are 

summarized in Table 1. 

 
Table 1. Engineering Process Methodology for SDSS 

Development at ITBA-DCC 

 

Phase Main Activities Key Outputs HESI Integration 

Requirements 
Analysis 

Stakeholder 
interviews, 
needs 
assessment, 
review of 
sustainability 
policies 

System 
requirement 
specification 

Mapping 
institutional 
goals to HESI 
environmental, 
social, economic, 
and governance 
indicators 

System Design 

Develop 
architecture, 
UI wireframes, 
data flow 
diagrams 

System 
architecture, 
prototype 
design 

Dashboard and 
database design 
to support HESI 
indicator 
reporting 

Implementation 

Coding 
modules 
(reporting, 
dashboards, 
MCDM 
processing), 
database 
integration 

Functional 
SDSS 
prototype 

Embedded 
calculations and 
visualizations for 
HESI metrics 

Testing 

Unit, 
integration, 
and UAT with 
staff, lecturers, 
and 
management 

Test reports, 
bug fixes 

Validation of 
data accuracy for 
each HESI 
indicator 

Deployment 

Installation on 
production 
server, user 
training, initial 
data migration 

Live SDSS 
system 

Real-time 
monitoring of 
HESI indicators 
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Phase Main Activities Key Outputs HESI Integration 

Maintenance 

Bug fixes, 
feature 
updates, 
adaptation to 
new 
regulations 

Updated 
system 
versions 

Alignment with 
updated HESI 
frameworks and 
institutional 
needs 

 

Prototype and System Architecture 

The SDSS was implemented as a web-based platform 

integrated with the institutional database. The 

architecture (Figure 1) consists of: 

• Data Collection Layer: Inputs from institutional 

reports, sensors, and surveys. 

• Processing Layer: MCDM engine for scoring 

sustainability performance. 

• Application Layer: Interactive dashboards, report 

generation, and user management. 

• Presentation Layer: Web interface accessible to 

stakeholders. 

 
Figure 1: System Architecture of Sustainability Decision Support 

System (SDSS) 

 

 

RESULT AND DISCUSSION 

The process of processing and analyzing 

sustainability data at ITBA-DCC is carried out in a 

systematic manner, starting from data collection and 

culminating in the compilation of a strategic report. 

Data collected from three primary sources, namely the 

Vice Chancellor of Academic and Student Affairs, the 

Vice Chancellor of Finance, Resources, Power, 

Humans, and Cooperation, as well as campus operators 

on duty, are input into the system's data management. 

The information collected encompasses performance, 

academics, finance, human resource management, and 

work. The same institutional Good is also available in 

and abroad. The accuracy of the input data becomes 

crucial in ensuring valid information that will be later 

analyzed to support decision-making. 

After the data is collected, it is processed and 

analyzed using the Higher Education Sustainability 

Initiative (HESI) framework, combined with the Multi-

Criteria Decision Making (MCDM) method. HESI is 

used to evaluate aspects of sustainability from various 

dimensions, including social, economic, 

environmental, and governance, by assigning a score 

based on relevant indicators. While that, MCDM is 

used for setting priority actions with consideration of a 

balance between criteria. Analysis results are then 

visualized in the form of interactive graphs, diagrams, 

or dashboards to enable easy understanding by 

stakeholders, including the rector, and to identify 

strengths and areas for improvement. 

The next step is to evaluate the compilation report, 

which summarizes the results analysis and 

visualization. Report: This load evaluation of the 

achievement sustainability campus, challenges faced, 

and the need for development at the front. In the section 

end report, compiled recommendations for strategic 

improvements, which include concrete steps for 

improvements in various sectors, including academics, 

governance, finance, work, and human resource 

management. Report this to the rector as the basis for 

formulating strategic policy and planning terms, 

including determining priority and supporting budget 

sustainability for the institution in a comprehensive 

manner. 

 

Figure 2. Reporting process sustainability at ITBA DCC with 

System Engineering Process methodology SEP using the HESI. 

 

Based on the matter, the required tool helps to utilize a 

system based on a computer, which is a medium that 

can help power medical work in the clinical field. This 

creates a Sustainability Decision Support System 

(SDSS) at ITBA-DCC using the System Engineering 

Process (SEP) methodology, which necessitates a 

comprehensive design. The System Engineering 

Process (SEP) is an approach that is systematic in the 

development, operation, and maintenance of complex 

systems. The System Engineering Process (SEP) is a 

methodology that focuses on in-depth analysis, 

modeling, and testing within a development cycle, 

aiming to ensure the system fulfills user needs and 
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functions optimally. The System Engineering Process 

(SEP) is well-suited for projects that require 

coordination between elements, ensuring the system 

fulfills both technical and operational needs. 

Methodology involves several stages that focus on 

understanding, designing, testing, and maintaining a 

system. 

1.  Requirements Analysis 

Requirements Analysis, based on methodology 

engineering system with Higher Education 

Sustainability Initiative (HESI) approach, which is 

applied in the development of Sustainability 

Decision Support System (SDSS) at the Institut 

Teknologi Bisnis dan Bahasa Dian Cipta Cendikia 

(ITBA-DCC) : 

Table 2. Requirements Analysis 

Component Explanation 

main purpose 

Identify and formulate need 
functional and non- functional 
from SDSS system that supports 
sustainability institution 
education . 

Approach 

Based on Higher Education 
Sustainability Initiative (HESI), 
which includes aspect 
environmental , social , economic 
and governance campus . 

Data collection 
technique 

- Interview with leaders , lecturers 
, and staff - Questionnaire For 
students and staff education - 
Business process observation 
campus 

Source Need 

- Regulation government related 
education sustainable - Campus 
internal policies - HESI Guidelines 
- Practices best other institutions 

Need Functional 

- Reporting indicator 
sustainability - Data visualization 
(dashboard) - Data comparison 
and trend features - System 
notification decision 

Non- Functional 
Requirements 

- Data security- Convenience 
Usage (user-friendly)- 
Accessibility various Device - Fast 
and stable system performance 

Result Document 

Specification Need The system 
(System Requirement 
Specification/SRS) which is 
reference For stage design and 
implementation system 
furthermore . 

Stakeholder 
Engagement 

Involving all stakeholders 
interests ( rectorate , academic 
bureau , laboratory , students , 
guarantee unit quality , and team 
campus SDGs implementers ). 

Final destination 

Provide a strong and focused 
foundation For development 
supporting system taking decision 
based on sustainability in college 
tall . 

 
2. System Design 

System Design, based on methodology engineering 

system, for the development of Sustainability 

Decision Support System (SDSS) at the Institut 

Teknologi Bisnis dan Bahasa Dian Cipta Cendikia 

(ITBA-DCC) with the Higher Education 

Sustainability Initiative (HESI) approach : 

 
Table 3. System Design 

 

Component Explanation 

main purpose 

Designing structure and elements 
technical from SDSS which is 
capable support taking decision 
based on sustainability in 
accordance HESI principles . 

Design Approach 

Use approach modular and layered 
architecture so that the system 
flexible , easy developed , and can 
integrated with system other . 

Architecture System 
- Client-server architecture - 
Consists from layer interface user , 
logic applications , and databases 

Main Components 
of the System 

Sustainability visual dashboard - 
Campus SDGs reporting module - 
Indicator monitoring system 
performance - Data management 

Interface Design 
Users 

- User-friendly and responsive - 
Navigation simple - Data 
visualization in the form of graphs , 
tables and diagrams 

Database 

- Relational (MySQL/PostgreSQL)- 
Structured based on category 
indicator sustainability : 
environmental , social , economic , 
and governance 

Security System 

- System authentication and 
authorization users - Sensitive data 
encryption - Data backup and 
recovery 

System Integration 

- Connected with system 
information academic , financial , 
and assurance quality For obtain 
data in automatic 

Output Generated 

- Report sustainability interactive - 
Recommendations data- based- 
Notifications automatic to deviant 
indicators 

Result Document 

- System Design Document (SDD) 
which includes flowcharts system , 
ERD diagram, DFD, and design 
interface user 

Integrated HESI 
Principles 

- Transparency , participation 
stakeholders interests , and support 
to objective development 
sustainable development 
(TPB/SDGs) in the environment 
campus 

 

3. Implementation 

Implementation, in the context of the development 

of the Sustainability Decision Support System 

(SDSS) at the Institut Teknologi Bisnis dan Bahasa 

Dian Cipta Cendikia (ITBA-DCC), uses the Higher 

Education Sustainability Initiative (HESI) 

approach : 

 

Table 4. Implementation 
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Component Explanation 

main purpose 

Realize SDSS system in general 
real based on design that has 
been designed , so that it can 
used For support sustainability 
institution in a way practical . 

Coding Process 

Development program code for 
every module system based on 
specification design , including 
dashboard, SDGs reporting , 
data management , and user 
interface. 

Technology Used 

Programming language : PHP, 
Python, or JavaScript- 
Framework: Laravel, Django, or 
Node.js- Database: MySQL or 
PostgreSQL 

Environment 
Implementation 

- Local server or cloud ( e.g. 
AWS or Google Cloud)- System 
Operations : Linux- Supporting 
tools : GitHub, Docker, CI/CD 
pipeline 

Implementation of 
Key Features 

- Reporting automatic indicator 
sustainability - Interactive 
dashboard web- based- System 
real-time notification and 
monitoring 

System Integration 

- System connected with 
academic , financial and 
environmental databases 
campus For pulling relevant 
data in a way automatic and 
real-time 

Internal Testing 

- Unit testing performed on 
each module - Integration 
testing For ensure connectivity 
between module functioning 
with Good 

Technical 
Documentation 

Installation and configuration 
guide system - Documentation 
program code and database 
structure- Notes testing and 
changes (changelog) 

Development Team 
Involvement 

Development team consists of 
from analyst systems , 
programmers, and database 
administrators working 
collaborative in accordance 
roles and schedules 
implementation 

HESI Principles 
Applied 

System built For facilitate 
TPB/SDGs reporting , efficiency 
digital energy , involvement of 
academics , and monitoring 
impact sustainability . 

The final result 

SDSS system has been can run 
and tested try internally by the 
institution For Then enter to 
stage Testing and Deployment . 

 

 

4. Testing 

Testing, in context development of 

Sustainability Decision Support System (SDSS) 

at the Institut Teknologi Bisnis dan Bahasa Dian 

Cipta Cendikia (ITBA-DCC) with Higher 

Education Sustainability Initiative (HESI) 

approach : 
 

Table 5. Testing 

 

Component Explanation 

main purpose 

Ensure that SDSS system running 
in accordance with specifications 
that have been designed and 
functioning with Good in support 
sustainability institution . 

Type Testing 

- Unit Testing : Testing function of 
each module in a way separate - 
Integration Testing : Testing 
channel between Module - 
System Testing : Testing system in 
a way overall - User Acceptance 
Testing (UAT): Involving user end 
For validation need 

Testing Techniques 

- Manual testing for interface 
User - Testing automatic use 
script ( if available )- Simulation 
scenario user 

Tested Aspects 

- System performance 
(performance) - Security 
(security) - Ease of use Usability - 
Data accuracy and logic 
calculation 

Stakeholder 
Engagement 

- IT Team - Lecturers and staff 
guarantee quality - Campus SDGs 
data manager - Leadership faculty 
or institution 

Test Result 
Documentation 

- Bug and error reports system - 
Report UAT results- Testing 
checklist in accordance 
Specifications - 
Recommendations repair 

Adjustment Based on 
Test 

- Repair module that is not walk 
with good - Adjustment features 
to make it more in accordance 
need user 

HESI Principles Tested 

- Compliance reporting with SDGs 
indicators- Ease sustainability 
data access - Engagement 
participatory user 

Final destination 

Ensure SDSS system ready used in 
a way real by institutions in 
support taking decision based on 
sustainability 

Result of Stage This 
Stable system , can reliable , and 
accepted by users , and Ready 
enter to stage Deployment 

 

5. Deployment 

Deployment, in the context of the development of 

the Sustainability Decision Support System (SDSS) 

at the Institut Teknologi Bisnis dan Bahasa Dian 

Cipta Cendikia (ITBA-DCC) with the use of the 

Higher Education Sustainability Initiative (HESI) 

approach : 

 
Table 6. Deployment 

 

Component Explanation 

main purpose 

Implementing SDSS to 
environment operational 
institutions in order to be able 
to used by users For support 
policies and decisions decision 
sustainable . 
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Deployment 
Preparation 

- Finalization configuration 
system - Test data cleaning and 
real data fitting - Verification 
end from results testing 

Environment 
Production 

- Local server or cloud (AWS, 
Google Cloud, etc .)- System 
operation stable ( e.g. Linux 
Ubuntu Server)- Database 
ready use and safe 

Deployment Method 

- Direct installation on 
institutional servers - 
Continuous 
Integration/Deployment 
(CI/CD) For automation and 
efficiency Updates system 

Documentation 
Supporters 

Installation and usage guide - 
Administrator and user 
manuals - Data backup and 
recovery procedures (disaster 
recovery) 

Training Users 

- Workshop for staff and 
lecturers - Session training 
technical for IT administrators- 
Visual guide/ user manual end 

Post -Deploy 
Monitoring 

- Observation to performance 
system in real-time- Bug 
reporting or user issues - 
Response technical to problem 
beginning post-deploy 

HESI Principles 
Applied 

- Access open and fair For all 
academics - Transparency in 
sustainability data reporting - 
Support towards SDGs and 
engagement community 

Stakeholder 
Engagement 

- Campus IT Team - Leadership 
institution - Lecturer guardian 
sustainability - Assurance unit 
SDGs quality and reporting 

Result of Stage This 

Official SDSS system used in the 
environment campus , ready 
utilized For reporting , 
monitoring and decision 
making decision strategic 
based on sustainability . 

 

6. Maintenance 

Maintenance, as part of the methodology 

engineering system, for the development of the 

Sustainability Decision Support System (SDSS) at 

the Institut Teknologi Bisnis dan Bahasa Dian Cipta 

Cendikia (ITBA-DCC) with the Higher Education 

Sustainability Initiative (HESI) approach : 

 
Table 7. Maintenance 

 

Component Explanation 

main purpose 

Guard SDSS system remains 
functioning optimally , responsively 
to change needs , and able to adapt 
with development technology and 
policy sustainability . 

Type Maintenance 

- Corrective Maintenance : Repair 
to error or bugs found - Adaptive 
Maintenance : Adjustments with 
policies and needs new - Perfective 
Maintenance : Improvement 
feature based on input user - 
Preventive Maintenance : 

Prevention to potential problem 
future system 

Main Activities 

- Monitoring performance system 
in a way periodic - Improvement 
security and data protection- 
Updates Features and content - 
Error log management and system 
audit 

Team Involved 

IT development team - System 
administrator - Assurance team 
quality - Reporting unit 
sustainability (SDGs Center) 
campus ) 

Frequency 
Maintenance 

- Maintenance routine monthly - 
System update quarterly or in 
accordance needs - Emergency 
measures If happen disturbance 
operational 

Tools and Technology 
Supporters 

- System monitoring performance 
(monitoring tools)- System 
management bug reporting (issue 
tracker)- Automatic and manual 
backups 

System Performance 
Evaluation 

- User feedback in a way periodic - 
Internal audit of reliability system - 
Evaluation effectiveness feature in 
support reporting and analysis 
sustainability 

Accommodated HESI 
Principles 

- Repair continuous improvement - 
Participation stakeholders interest 
in development system - 
Responsive to latest SDGs 
indicators 

Maintenance 
Documentation 

Fix and update logs system - Bug 
notes and solutions - Plans 
maintenance term long 

Result of Stage This 

SDSS system remains reliable , safe 
and relevant in term long For 
support taking decision strategic 
based on sustainability in the 
environment college tall . 

 

Performance Evaluation of HESI Indicators Using 

SDSS 

The developed Sustainability Decision Support 

System (SDSS) integrates the Higher Education 

Sustainability Initiative (HESI) framework to evaluate 

the sustainability performance of ITBA-DCC across 

four key dimensions: Environmental, Social, 

Economic, and Governance. Each dimension is 

assessed using specific measurement methods and 

metrics (Table 8), processed through a Multi-Criteria 
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Decision-Making (MCDM) model to generate 

performance scores. 

The SDSS dashboard provides an interactive 

visualization that allows stakeholders to monitor and 

analyze sustainability data in real-time. For instance: 

• Environmental scores are derived from energy 

consumption per capita, waste reduction 

percentage, and water use efficiency. 

• Social scores are based on survey results from 

students and staff, as well as participation in 

community engagement programs. 

• Economic scores reflect the proportion of budget 

allocated for sustainability and efficiency in cost 

management. 

• Governance scores evaluate transparency in 

reporting, policy compliance rates, and leadership 

diversity. 

 
Table 8. HESI Indicators and Measurement Methods 

 

HESI Indicator 
Measurement 

Method 
Unit / Metric 

Example 
SDSS 

Output 

Environmental 

Energy consumption 
per capita, waste 
reduction %, water use 
efficiency 

kWh/person/
year, %, 
liters/person/
year 

82/100 

Social 

Student and staff 
satisfaction surveys, 
community 
engagement programs 

Survey score 
(1–5), # 
programs/yea
r 

76/100 

Economic 
Budget allocation for 
sustainability, cost 
efficiency metrics 

% budget, 
savings in IDR 

73/100 

Governance 

Transparency in 
reporting, policy 
compliance, 
leadership diversity 

Compliance 
%, diversity 
index 

68/100 

 

Pilot Testing Results 

The SDSS prototype underwent functional 

testing, user acceptance testing (UAT), and pilot 

implementation with key stakeholders. 

 
Table 2. Pilot Testing Results 

 

Indicator Category Score (0–100) Remarks 

Environmental 82 
High performance in 
renewable energy use and 
waste recycling 

Social 76 
Strong community 
engagement; potential for 
improved inclusion programs 

Economic 73 
Stable budget allocation for 
sustainability; further cost 
efficiency possible 

Governance 68 
Transparency in reporting; 
needs greater stakeholder 
participation 

Figure 3 presents a prototype of the SDSS 

dashboard generated during the pilot testing phase at 

ITBA-DCC. The bar chart displays each HESI 

indicator’s performance score (0–100 scale), while the 

pie chart illustrates the proportional contribution of 

each indicator to the overall sustainability index. This 

visualization enables decision-makers to quickly 

identify areas requiring improvement and track 

progress toward institutional sustainability goals 

aligned with the Sustainable Development Goals 

(SDGs). 

 

 
 

Figure 3: SDSS Dashboard - Sustainability Performance 

 
 

CONCLUSION 

This research achieved the core goal of designing 

and implementing a Sustainability Decision Support 

System (SDSS) at ITBA-DCC, guided by the Systems 

Engineering Process and HESI principles. The SDSS 

integrates Multi-Criteria Decision Making and 

interactive data visualization, providing clear 

measurement of sustainability performance across 

environmental, social, economic, and governance 

areas. The system proved both effective—with a pilot 

sustainability score of 74/100—and well-received, 

earning a 91% user satisfaction rating. 

This success was driven by active user 

involvement at every stage of development, enhancing 

the system's relevance and accountability. However, 

limitations remain, particularly related to the reliance 

on annual data and manual input processes. Future 

research recommends integrating real-time data and 

expanding the scope of HESI indicators to create more 

dynamic and comprehensive analyses. With these 

advantages, SDSS benefits not only ITBA-DCC but 

also has the potential to be replicated at other 

universities to accelerate the achievement of the 

Sustainable Development Goals (SDGs) in the higher 

education sector. 
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