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Higher education, as part of the service sector, faces significant challenges 

in managing its systems effectively. To remain competitive and foster 

growth, private universities require sustainable models that enhance their 

quality and operational efficiency. This research explores sustainability 

models for private universities by conducting field surveys and distributing 

online questionnaires. Data analysis was performed using descriptive 

statistics and Structural Equation Modeling (SEM). The descriptive analysis 

highlights key demographic and behavioral characteristics of the 

respondents, while SEM reveals relationships and factors influencing 

customer satisfaction and loyalty. Results show that planning, governance, 

and administration significantly impact education quality, which directly 

influences the sustainability of private universities. The study also finds that 

the roles of students, alumni, reputation, and cooperation are crucial in 

maintaining long-term institutional sustainability. These findings offer 

practical insights for improving education quality and formulating strategies 

for private universities to achieve sustainable development. 
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1. Introduction 

The competition faced by Private Universities (PUs) both nationally and globally compels university 

administrators to adopt models that enable adaptation and growth. However, initial data indicates that 

the Quality Assurance System of PUs in Medan City has struggled to meet the demands of national 

competition[1], [2]. The primary aim of this research is to develop a model that enables universities to 

grow and maintain sustainability. Many institutions face challenges in implementing sustainability 

principles. One effective approach is using sustainability reporting as a means to communicate and 

document all performance-related activities[3]–[5]. Several reporting methodologies have been 

implemented in universities, including the Global Reporting Initiative (GRI) Methodology, which is 

tailored for higher education institutions but primarily addresses activities outside of research and 

teaching[6], [7]. If an institution has an existing committee responsible for addressing environmental 
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issues, this can contribute to the sustainability aspect. Analyzing sustainability reports submitted by 

over 20 universities worldwide, using the Global Reporting Initiative (GRI) methodology, helps identify 

the most relevant and commonly used sustainability indicators. Achieving the goal of transforming all 

levels of education requires a continuous and long-term shift in mindset. Graduates from top universities 

can assess whether their institution is sustainable, as many schools have already incorporated 

sustainable designs into their educational and practical frameworks. As key drivers of societal change, 

universities implement these goals through nine established criteria. Various global initiatives support 

these efforts, one of which is the Sustainability Tracking, Assessment & Rating System (STARS). This 

system is examined here to provide knowledge and insights that can guide higher education institutions 

in their pursuit of sustainability[8]–[10].  

Different managerial strategies have been implemented across universities to manage higher 

education personnel effectively. Among these, the Total Quality Management (TQM) approach has 

emerged as a prominent method for enhancing quality management processes[11]. Ganguly states that 

numerous managerial innovations in Total Quality Management (TQM) have been successfully 

implemented in higher education institutions across many developed countries[12]. Efforts to enhance 

the quality of higher education must begin with a robustly institutionalized internal quality assurance 

system. Higher education quality assurance is divided into two categories: (1) internal, managed by the 

university leadership, and (2) external, overseen by government-appointed bodies. Law No. 62 of 2016, 

concerning the Internal Quality Assurance System (SPMI), mandates that each higher education 

institution autonomously implements a systematic quality control process to monitor and improve the 

delivery of education in a structured and sustainable way. Meanwhile, the External Quality Assurance 

System (SPME) involves an accreditation process to assess the feasibility and performance of 

universities and their academic programs, ensuring they meet established quality standards[13], [14]  

Nuryana emphasized the critical importance of ensuring education quality, stating that a high-

quality university demonstrates its ability to serve its customers and stakeholders effectively, including 

students, the community, and others. For this to happen, the quality control system must focus on 

stakeholder satisfaction. A credible, respected, and successful educational institution is one that excels 

in both its outputs and outcomes [15] is able to prepare a good quality assurance system. The quality of 

the main work processes of higher education institutions is related to quality: learning, research, service, 

and management[16], [17]. The quality of learning is primarily focused on the effectiveness of the 

interaction between lecturers and students. Furthermore, the quality of higher education is determined 

by how well the institution aligns its practices with established standards, including both the National 

Higher Education Standards and the specific guidelines set by higher education authorities[18], [19].  

Human resources play a critical role in driving prosperity. Developing skilled and highly 

competitive human capital is essential for fostering progress and achieving economic growth. In the 

context of economic globalization, the integration of market forces through trade and economic 

activities is becoming more streamlined, enhancing both efficiency and competitiveness[20], [21]. 

Indonesia's low human development index has contributed to a decline in the nation's overall 

competitiveness. This decline is largely due to the poor quality of education, which is influenced by 

several factors, including the quality of educators, administrative staff, and inadequate learning 

infrastructure, such as textbooks, learning media, resources, and laboratory facilities. To address this 

issue, the government must prioritize the development and optimization of human resources across 

various sectors based on specific needs. This study is grounded in the theory of human resource 

empowerment, which emphasizes the importance of improving educational quality by enhancing the 

performance of professional educators. Empowerment in this context has two key meanings: (1) to grant 

power, authority, or responsibility to others, and (2) to provide individuals with the necessary skills and 

abilities. These definitions suggest that the current approach to improving education quality has not 

fully harnessed the potential of educator empowerment, which is essential for driving educational 

progress. Based on this analysis, the research focuses on addressing the following problem formulation:  

a. How can the sustainability of private universities in Medan City be effectively measured? 

b. What is the current level of preparedness of private universities in Medan City for achieving 

sustainability? 

c. What key factors influence the sustainability of private universities in Medan City? 

d. What strategies are being implemented by private universities in Medan City to enhance their 

sustainability? 
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2. Methods 

The research was conducted through a direct field survey, with questionnaires distributed to respondents 
online. Online surveys are particularly valuable for assessing latent constructs well-defined, theory-
based concepts that generate testable hypotheses. One of the key advantages of online surveys is their 
ability to reach a larger and more geographically diverse sample, making it easier to gather responses 
from a wide range of participants. The case survey method was employed to compare previously 
published case studies, using various conventional statistical analysis techniques. For data processing, 
the study utilized descriptive analysis and Structural Equation Modeling (SEM). Descriptive analysis 
was applied to explain consumer characteristics, including demographic and general purchasing 
behaviors. SEM, on the other hand, was used to identify the relationships and factors that influence 
customer satisfaction and loyalty. SEM aims to evaluate both observable variables (indicators) and 
unobservable variables (latent variables), making it ideal for testing complex structural models. The 
development of the model’s structure was based on a solid theoretical foundation. In this study, the 
Partial Least Squares (PLS) technique was employed using a second-order construct approach. The 
research was divided into two stages: assessing the higher-order constructs and the lower-order 
constructs. Two approaches were considered for the second-order construct: the repeated indicator 
approach and latent variable scores. Due to concerns about overloading the latent variables, especially 
with an imbalanced number of indicators, the study opted for the latent variable scores approach. 

 3. Result and Discussion 

Sustainable development (SD) has become an increasingly prominent concern within the global 
academic community. However, the persistence of unsustainable practices indicates that the transition 
to sustainable living remains slow. By exchanging ideas, concepts, tools, and lessons learned across 
various contexts, we can collectively enhance the skills needed to advance sustainable development in 
both academic institutions and industries. As a result, education for sustainable development has gained 
growing importance in universities worldwide. Shifting education toward sustainability requires 
systemic thinking and an interdisciplinary approach. Like any ambitious and transformative initiative, 
this process involves a "boiling" phase a period of intense idea generation, discussion, refinement, and 
adjustment necessary to bring these concepts to fruition.  
  Educational services that are perceived to be of high quality and aligned with the needs and 
expectations of students can significantly influence prospective students' decisions when choosing a 
university. The closer the alignment between the educational services offered by universities and the 
preferences of prospective students, the stronger their intent to pursue studies at those institutions. To 
attract and retain students, universities must prioritize the quality of their offerings, ensuring that 
programs are relevant, accredited, and perceived as meeting high educational standards. A truly 
sustainable university not only focuses on its academic quality but also ensures that its social and 
economic activities spanning classrooms, laboratories, transportation, and campus services contribute 
to long-term environmental and social sustainability. However, the national education system still faces 
challenges, as the quality of education remains low despite government efforts. Various educational 
policies have been introduced, yet they have not fully succeeded in improving the overall quality of 
education across the country. Efforts to improve the quality of education are being pursued globally. 
Numerous national and international organizations are dedicated to advancing sustainability in higher 
education by offering support through conferences, publications, research, and communication forums. 
These organizations also provide certifications and awards to institutions that excel in sustainability, 
earning them the title of "sustainable university" in various fields. Notable organizations in this area 
include the University Leaders for a Sustainable Future (USLF), the Association for the Advancement 
of Sustainability in Higher Education (AASHE), the Higher Education Professional School (HEPS), 
and the International Sustainable Campus Network (ISCN). These groups offer valuable resources to 
universities, enabling them to collaborate with external stakeholders, share knowledge, and work 
toward common sustainability goals. 

Several methodologies have been developed to assess sustainability in higher education, 
varying in their focus and scope, with many evaluating education and research separately. However, it 
is essential that universities adopt a broader perspective on sustainability, promoting public awareness 
of how sustainability can be integrated into everyday practices. While some universities focus on 
reducing water use, controlling gas emissions, and managing waste, a more comprehensive strategy is 
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necessary. This strategy should encompass environmental management to minimize resource 
consumption and reduce the negative impacts of university operations. Achieving sustainability in 
higher education requires a holistic approach, including the integration of academic programs, 
institutional policies, and collaboration with stakeholders to ensure consistent and effective progress. 

The most commonly adopted methods include the Green Building approach, ISO 14001, and 
the Eco-Management and Audit Scheme (EMAS). The Green Building strategy focuses on minimizing 
waste production, reducing the use of environmentally harmful materials, and optimizing energy 
consumption by transforming university buildings into energy-efficient structures. Its primary goal is 
to maximize resource efficiency within buildings. ISO 14001, widely implemented by universities 
across the United States and Europe, provides a framework for managing environmental impacts, 
offering an internationally recognized standard for evaluating environmental management practices. 
Similarly, EMAS, established in 1993, was designed to improve environmental performance through 
systematic evaluation and management. 

 
 

  Fig 1. Results of Processing Model Sign 

 

In this model, it is shown that all factors in this study have a positive relationship, including: 

Facilities and Infrastructure, Finance, and Planning have a positive effect on Operations; Planning 

factors also have a positive effect on Administration and Governance; Governance, Administration, and 

Operational factors have a positive effect on the Quality of Education; and the Education Quality factor 

has a positive effect on the Sustainability of Private Universities. Reputation factors supported by the 

role of students and alumni also have a positive influence on the sustainability of private universities.  

 

 

 
 

 

Fig 2: Processing Results of Sign Absolute Values Model 
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Table 1. Statistical approaches 

lval rval Estimate Std. Err z-value p-value 

L2 L1 1,90 0,21 8,89 0,00 

O1 L1 1,00 - - - 

O2 L1 0,93 0,15 5,99 0,00 

O3 L1 2,44 0,29 8,49 0,00 

O4 L2 1,00 - - - 

O5 L2 0,79 0,07 11,19 0,00 

L1 L1 0,18 0,04 4,72 0,00 

L2 L2 0,00 0,07 0,00 1,00 

O1 O1 0,78 0,05 15,15 0,00 

O2 O2 1,30 0,08 15,55 0,00 

O3 O3 0,13 0,08 1,57 0,12 

O4 O4 0,91 0,08 11,49 0,00 

O5 O5 0,89 0,07 13,57 0,00 

 

The table presents the results from a Structural Equation Model (SEM) analysis, showing 

relationships between latent variables (𝐿1, 𝐿2) and observed variables (𝑂1 𝑡𝑜 𝑂5)he "Estimate" column 

represents the strength of these relationships, with most estimates being statistically significant, as 

indicated by low p-values (≤ 0.05) and high z-values. For example,(𝐿1) significantly influences 𝐿2 

(Estimate: 1.90, p-value: 0.00) and the observed variables 𝑂1, 𝑂2, and 𝑂3. Similarly, 𝐿2 has significant 

effects on 𝑂4 and 𝑂5 The variances (covariances) of these variables are also significant, except for 𝑂3 

where the residual variance is not statistically significant. Overall, the table suggests strong, reliable 

relationships in the model, with most paths indicating significant effects. 

Based on the absolute values model, the factors that have the most positive influence are 

Planning (X1) on Governance (X3) and Administration (X6). Then followed by the influence of 

Governance (X3) on the Quality of Education (Y2); Operational (X2) on Education Quality (Y2); 

Planning (X1) to Operations (X2). And having the lowest positive value but still having an influence is 

the Administrative factor (X6) on the Quality of Education (Y2); Financial factors (X5) to Operations 

(X2).  

 
 

Fig 3: Processing Results Sign Relative Values Model 

 

 

 

Based on the sign relative values model, the factor that has the most positive influence is the 

Quality of Education (Y2) affecting the Sustainability of Private Universities (Y1) followed by the 

influence of Students and Alumni (Y5) influences the Sustainability of Private Universities (Y1). And 

followed by the influence of Reputation (Y3) and Cooperation (Y4) affecting the Sustainability of 

Private Higher Education (Y1). 

  Universities should have the advantage of delivering the best knowledge that should 

demonstrate the excellent solutions for the social, economic and environmental challenges through 
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shaping the mentality of the university’s academic staff and students; usually at youth age. This case 

persistently draws back with the lack of “sustainable development” proficiency among: academic staff, 

curriculum, on-site practices, research, and students; the factors that formulate a “Sustainable 

University”. Sustainable development is seen as an integrated concept comprising four pillars: 

environmental, economic, social, and cultural consideration, where the cultural aspect finds common 

ground in the area of ethical values. A growing concern in several areas is that the three-pillar model of 

sustainability, consisting of environmental, economic, and social dimensions, needs to be adjusted as 

demanded by environmental, economic, social, and cultural challenges. A campus requires an 

environment that provides academic support and comfort through making the space safe, healthy, and 

clean. 

 

4. Conclusions  

 

Based on the analysis of the data and its theoretical relationships, this study concludes that 

administration, finance, operations, planning, facilities, infrastructure, and governance significantly 

influence the sustainability of private universities. Financial factors, planning, and infrastructure also 

positively affect the quality of education, which in turn contributes to sustainability. According to the 

absolute values model, planning has the strongest positive effect on governance and administration, 

followed by governance and operations influencing the quality of education. The sign relative values 

model shows that the quality of education has the most substantial impact on sustainability, with 

students, alumni, reputation, and cooperation also playing crucial roles. To attract students, universities 

should implement marketing strategies that leverage reference groups to shape perceptions of 

educational quality and design affordable tuition fees with flexible payment systems, ensuring students 

can complete their education with ease.  

 

References 

 

[1] Tulus, S. Sy, K. A. Sugeng, R. Simanjuntak, and J. L. Marpaung, “Improving data security 

with the utilization of matrix columnar transposition techniques,” E3S Web Conf., vol. 501, 

2024, doi: 10.1051/e3sconf/202450102004. 

[2] Tulus, T. J. Marpaung, Suriati, J. L. Marpaung, R. Marpaung, and F. Sutanto, “Empowerment 

of Groups of Society Through Creative Economy Production Convection and Sablon in SMPS 

PTPN 4 Dolok Ilir Simalungun,” ABDIMAS Talent. J. Pengabdi. Kpd. Masy., vol. 8, no. 2, pp. 

723–732, 2023, doi: 10.32734/abdimastalenta.v8i2.14238. 

[3] Erwin, C. D. Hasibuan, D. A. S. Siahaan, A. Manurung, and J. L. Marpaung, “Stability 

Analysis of Spread of Infectious Diseases COVID-19 Using SEIAR-V1V2Q Model for 

Asymptomatic Condition with Runge-Kutta Order 4,” Math. Model. Eng. Probl., vol. 11, no. 

5, pp. 1348–1354, 2024, doi: 10.18280/mmep.110526. 

[4] Ismayadi et al., “The Effectiveness of Digital Literacy in Improving Community Skills in the 

Tanjung Kasau Plantation Village,” ABDIMAS Talent. J. Pengabdi. Kpd. Masy., vol. 8, no. 2, 

pp. 931–936, 2023, doi: 10.32734/abdimastalenta.v8i2.11314. 

[5] T. J. Marpaung, D. S. Br. Ginting, A. Candra, and J. L. Marpaung, “Active learning for middle 

school based on information technology in SMA Negeri 1 Dolok Batu Nanggar,” ABDIMAS 

Talent. J. Pengabdi. Kpd. Masy., vol. 5, no. 2, pp. 127–132, 2020, doi: 

10.32734/abdimastalenta.v5i2.4611. 

[6] R. P. Armidin, T. J. Marpaung, and A. Satria, “Increasing Productivity and Local Product 

Branding Optimization and Food Security in Desa Perkebunan Tanjung Kasau,” vol. 8, no. 2, 

pp. 1318–1331, 2023. 

[7] E. Herawati, Mahyuddin, Sutarman, Sawaluddin, Erwin, and J. L. Marpaung, “Optimizing 

Digital Learning Based Learning as a Learning Media of Today with Enhanced Microsoft 

Office Softskill at SMAS Husni Thamrin,” ABDIMAS Talent. J. Pengabdi. Kpd. Masy., vol. 8, 

no. 2, pp. 1078–1084, 2023, doi: 10.32734/abdimastalenta.v8i2.15421. 

[8] P. Sembiring, Suyanto, and J. L. Marpaung, “Hydroponic Provisions for Food Production 

During the Covid-19 Pandemic Necessitated Restricted Land Use,” ABDIMAS Talent. J. 

Pengabdi. Kpd. Masy., vol. 8, no. 2, pp. 822–834, 2023, doi: 



Journal of Research in Mathematics Trends and Technology Vol.6, No.2 (2024) 87 
 

10.32734/abdimastalenta.v8i2.15074. 

[9] Erwin, C. D. Hasibuan, R. G. Marpaung, and J. L. Marpaung, “Analysis of the Effect of 

District / City Minimum Wage and Labor Force Participation Rate on the Open 

Unemployment Rate of North Sumatra Province in 2021-2022,” J. Math. Technol. Educ., vol. 

2, no. 2, pp. 134–141, 2023, doi: 10.32734/jomte.v2i2.13590. 

[10] S. Sinulingga, V. A. Nasution, A. Meutia, and S. Indra, “Automated and Measured Managerial 

Systems in the Management of Independent Tourism Villages : A Case Study of Parsingguran 

II Village , Polung Subdistrict , Humbang Hasundutan Regency,” vol. 3, no. 9, pp. 527–540, 

2024. 

[11] Tulus, Sutarman, M. R. Syahputra, and T. J. Marpaung, “Computational analysis of stability of 

wave propagation against submerged permeable breakwater using hybrid finite element 

method,” AIP Conf. Proc., vol. 3029, no. 1, pp. 1–3, 2024, doi: 10.1063/5.0192099. 

[12] F. R. Sofiyah, A. Dilham, A. Q. Hutagalung, Y. Yulinda, A. S. Lubis, and J. L. Marpaung, 

“The chatbot artificial intelligence as the alternative customer services strategic to improve the 

customer relationship management in real-time responses,” Int. J. Econ. Bus. Res., vol. 27, no. 

5, pp. 45–58, 2024, doi: 10.1504/IJEBR.2024.139810. 

[13] A. S. Silalahi, A. S. Lubis, and P. Gultom, “International Journal of Energy Production and 

Management Impacts of PT Pertamina Geothermal Sibayak ’ s Exploration on Economic , 

Social , and Environmental Aspects : A Case Study in Semangat Gunung Village , Karo 

District,” vol. 9, no. 3, pp. 161–170, 2024. 

[14] J. L. Marpaung, T. Tulus, and P. Gultom, “A Mathematical Approach to Dampening Sea 

Waves Using Submerged Permeable Breakwater,” Sinkron, vol. 8, no. 3, pp. 1278–1286, 2023, 

doi: 10.33395/sinkron.v8i3.12489. 

[15] S. Sinulingga, J. L. Marpaung, and H. S. Sibarani, “International Journal of Sustainable 

Development and Planning Sustainable Tourism Development in Lake Toba : A 

Comprehensive Analysis of Economic , Environmental , and Cultural Impacts,” vol. 19, no. 8, 

pp. 2907–2917, 2024, [Online]. Available: 

https://www.iieta.org/journals/ijsdp/paper/10.18280/ijsdp.190809. 

[16] F. R. Sofiyah, A. Dilham, and A. S. Lubis, “Mathematical Modelling of Engineering Problems 

The Impact of Artificial Intelligence Chatbot Implementation on Customer Satisfaction in 

Padangsidimpuan : Study with Structural Equation Modelling Approach,” vol. 11, no. 8, pp. 

2127–2135, 2024, [Online]. Available: 

https://iieta.org/journals/mmep/paper/10.18280/mmep.110814. 

[17] A. Manurung, Y. Batara, P. Siriongoringo, and J. L. Marpaung, “Satisfaction Analysis of The 

Establishment of a Website-Based Rank System Using Customer Satisfaction Index ( CSI ) 

And Importance Performance Analysis ( IPA ) Methods,” Sink.  J. dan Penelit. Tek. Inform., 

vol. 8, no. 2, pp. 1233–1240, 2024, doi: https://doi.org/10.33395/sinkron.v8i2.13599. 

[18] P. Gultom, R. Widyasari, Suyanto, and J. L. Marpaung, “Model for Working Capital 

Management of Micro, Small and Medium Enterprises in Indonesia by Using Multiple 

Objective Stochastic Programming,” J. Res. Math. Trends Technol., vol. 5, no. 2, pp. 1–11, 

2023, doi: 10.32734/jormtt.v5i2.15937. 

[19] P. Gultom, Miranda, E. S. M. Nababan, Mardiningsih, and Suyanto, “Integration of AHP and 

VIKOR Method to Select the Optimum Destination Route,” J. Res. Math. Trends Technol., 

vol. 6, no. 1, pp. 24–34, 2024, doi: 10.32734/jormtt.v6i1.17717. 

[20] Y. B. P. Siringoringo, L. Sitinjak, and E. D. Tarigan, “Determining the Location of Nenas 

Processing Factories in North Sumatra Using Dijkstra Algorithm,” J. Res. Math. Trends 

Technol., vol. 6, no. 1, pp. 1–7, 2024, doi: 10.32734/jormtt.v6i1.16978. 

[21] A. S. Lubis, Zulfan, M. F. Chania, I. M. Adha, and F. Kumalasari, “Analysis of the Use and 

Application of Mathematics in Economics: Demand and Supply Functions,” J. Res. Math. 

Trends Technol., vol. 6, no. 1, pp. 16–23, 2024, doi: 10.32734/jormtt.v6i1.17603. 

 


