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Abstract
Despite the recognised value of frameworks to guide sustainable management education, few such models have been empirically derived. This research has assessed the validity of a recently published empirical five-pillar sustainability model that was generated using Australian student sustainability perceptions. This research tested the five-pillar model via a survey of 1,200 students across Australia, Vietnam and Pakistan.

This developmental research paper briefly outlines this study’s literature and methodology and presents exploratory analysis of 300 responses (approximately 100 from each country) from the pilot survey stage. These top-line findings have highlighted the benefit of a more traditional four-pillar sustainability model and provided insights to country-specific sustainability perceptions. The model and contextual differences will be more robustly explored when the main survey is completed. In the meantime, this initial paper seeks to stimulate discussion of analytical approaches for evaluating the contextual differences, as well as avenues for future research into sustainable management education.  
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Introduction
Evaluating stakeholder perceptions and understanding of sustainability has been identified as an important sustainable development research avenue (Alsaati, El-Nakla, & El-Nakla, 2020; Birdsall, 2014; Saqib et al., 2020; Savelyeva & Douglas, 2017). Yet a lack of research that reflects the student stakeholder voice has been highlighted in terms of innovative sustainable management education (Warwick, Wyness, & Conway, 2017; Wersun et al., 2020). Greater understanding of student perceptions of sustainability is required to inform sustainable education strategy and curricula development (e.g. Boarin, Martinez-Molina, & Juan-Ferruses, 2020). 

This developmental paper discusses research that has responded to the calls to inform sustainable development management education design with more systematic and student-centred research (Filho et al., 2021; Warwick, Wyness & Conway, 2017). More specifically, it addresses the demand for further sustainability-perception-based studies (e.g. Alsaati, El-Nakla, & El-Nakla, 2020; Boarin, Martinez-Molina, & Juan-Ferruses, 2020; Savelyeva & Douglas, 2017) and the need to assess the validity of a recently published, empirically derived Australian student perception-based five-pillar model of sustainability (Greenland et al., 2022). It has undertaken this assessment by testing the model among students in Australia, Pakistan, and Vietnam.

This paper presents an overview of the literature and research methodology, followed by top-line analysis of responses to the pilot survey phase (main data collection completion scheduled for May 2023). It seeks to stimulate discussion of appropriate analytical approaches for further evaluating differences within the multi-country dataset, and directions for future research in the context of sustainable management education.  

Background
Education on sustainable development is essential for addressing urgent global environmental and socioeconomic challenges (e.g. climate change, pollution, acute poverty, inequality, conflict and injustice) (Foley, 2021; UNESCO, 2019). Management higher education is especially important, as the proven driver of sustainable consumer attitudes and behaviours, as well as corporate socially responsible and sustainable business practices (Findler, 2021; Kolb, Frohlich, & Schmidpeter, 2017; Nguyen et al., 2019; Weybrecht, 2017). However, a major barrier to effective sustainable development education relates to the complexity of sustainable development (UNESCO, 2020) and the need for improved understanding (United Nations, 2022).

Social constructivist teaching principles require that educators fully understand different stakeholder perspectives and knowledge for effective education programs to be developed (Baviskar et al., 2009). Further research to improve understanding of sustainability perceptions, to inform higher education for sustainable development, has been identified as a priority (e.g. Alsaati, El-Nakla, & El-Nakla, 2020; Saqib et al., 2020; Savelyeva & Douglas, 2017). For example, improved understanding of student sustainability perceptions can then inform sustainable management education strategy (Wersun et al., 2020), including curricula development (Boarin, Martinez-Molina, & Juan-Ferruses, 2020; Kagawa, 2007).

Frameworks to reduce sustainability complexity
Sustainable development has been framed as the attainment of equilibrium or a balance between societal, economic and environmental interests (Hansmann, Mieg, & Frischknecht, 2012). This perspective has been widely adopted in classic three-pillar (social, economic, environment) frameworks guiding sustainability, including sustainable management education (e.g. Savelyeva & Douglas, 2017). Some researchers subsequently added a fourth political or governance pillar to the conceptual framework (e.g. Brundiers et al., 2021).

These pillar-based models of sustainable development assist educators by serving as planning tools or frameworks that can deepen understanding of the multifaceted nature of sustainability (e.g. Biggs, 2014; McDonald et al., 2015; Treleaven & Voola, 2008). They also help to overcome the often-myopic view of sustainability and the corresponding sustainable management education focus on environment (e.g. Kankovskaya, 2016; Parry & Metzger, 2023).

Furthermore, while deemed as helpful, these pillar-based models have also been criticised for lacking theoretical underpinning and being conceptual (Burford et al., 2013; Muff, Kapalka, & Dyllick, 2017). That is, they are based upon expert opinions and experiences that vary from researcher to researcher, rather than empirical analysis (Spaiser et al., 2017).

Compared with the conceptual approach, Greenland et al. (2022) undertook a survey of Australian Business School students’ perceptions of sustainability. The application of factor analysis and Smart PLS identified five core sustainability dimensions. These analyses confirmed the validity of the traditional three- and four-pillar model dimensions (environmental, social, economic, governance/political), as well as a new fifth pillar of corporate sustainability. The importance of the five pillars varied between student types, and further investigation was therefore called for to assess the validity of the five-pillar model in wider contexts, including other countries (Greenland et al., 2022).

This study makes practical and theoretical contributions by attempting to validate or otherwise  Greenland et al.’s (2022) five-pillar model of sustainability via a multi-country survey of the sustainability perceptions of students in Australia, Vietnam and Pakistan. It has been undertaken to facilitate further detailed investigation of the extent that sustainability perceptions vary by country.


Methodology
The research adopted the same survey approach, using a questionnaire comprising the same 34 sustainability items used previously by Greenland et al. (2022), with students studying at universities in Australia, Pakistan and Vietnam. 

Following questionnaire translation into Vietnamese and Urdu and pretesting to ensure translation accuracy and comprehension, the online surveys were sent out with the objective of obtaining 400 responses in each country. 

Pilot survey top-line results 
This developmental paper presents top-line analysis of around 100 responses for each country as a basis for informing more robust future exploration of differences between student sustainability perceptions. 

Table 1 below presents the principal components analysis (PCA) using Varimax rotation, which produced a four-factor, 33-item solution explaining a total of 70% variance. The factors were interpreted and labelled as ‘social sustainability’ (22.6%), ‘governance/political sustainability’ (18.8%), ‘environmental sustainability’ (17.5%) and ‘economic sustainability’ (12%). The factor structure reported in Table 1 shows that the factor loadings were substantial and way above the benchmark cut-off value of 0.40 (Hair, 2010). 

Table 2 next presents subsequent analysis that explored the differences between Australian, Pakistani and Vietnamese student sustainability perceptions, which calculated latent variable (LV) scores of the resulting factors and compared them across the three countries by means of multivariate analysis of variance (MANOVA). The results reported in Table 2 highlight statistically significant differences among factor scores of social, governance/political and environmental sustainability across the three countries. The score difference for economic sustainability was not found to be statistically significant (i.e. this factor was considered of equal importance in the three countries). The differences between the environmental sustainability LV scores of Australia, Pakistan and Vietnam (R2 = 0.41) were particularly large, with Australia scoring highest on perceived importance of environmental sustainability, followed by Pakistan and then Vietnam.    


[bookmark: _Hlk128562822]Table 1: Factor structure of sustainability perceptions
	Dimensions 
	Social sustainability
	Governance/
political sustainability
	Environmental sustainability
	Economic sustainability

	1. Safety and security concerns
	0.704
	
	
	

	2. Poor diet and lifestyle
	0.702
	
	
	

	3. Discrimination/inequality
	0.683
	
	
	

	4. Education inaccessibility and quality
	0.668
	
	
	

	5. Hunger and not enough to eat
	0.662
	
	
	

	6. Healthcare inaccessibility and poor quality
	0.659
	
	
	

	7. Lack of access to basic amenities and infrastructure (e.g. power, water, sanitation, roads)
	0.658
	
	
	

	8. Disease
	0.630
	
	
	

	9. Human rights violation
	0.617
	
	
	

	10. Poverty
	0.609
	
	
	

	11. Environmental and social irresponsibility
	0.583
	
	
	

	12. Corporate environmental irresponsibility
	0.544
	
	
	

	13. Over-consumption (people consuming too much)
	0.509
	
	
	

	14. Abuse of power (lack of government accountability and responsibility)
	
	0.789
	
	

	15. Poor governance
	
	0.775
	
	

	16. Political corruption
	
	0.685
	
	

	17. Lack of government and political transparency
	
	0.678
	
	

	18. Unethical financial practices (including corporate fraud and not paying taxes)
	
	0.675
	
	

	19. Corruption
	
	0.610
	
	

	20. Employee exploitation (including child labour, and health and safety issues)
	
	0.600
	
	

	21. Businesses influencing governments and regulations for their own gain
	
	0.586
	
	

	22. Fair laws and justice for all
	
	0.563
	
	

	23. Climate change/global warming
	
	
	0.835
	

	24. Deforestation and desertification
	
	
	0.792
	

	25. Water scarcity
	
	
	0.745
	

	26. Industrial waste
	
	
	0.729
	

	27. Air pollution
	
	
	0.701
	

	28. Household waste (including plastic)
	
	
	0.686
	

	29. Rising sea levels
	
	
	0.659
	

	30. Lack of investment and development funds
	
	
	
	0.738

	31. Unemployment
	
	
	
	0.724

	32. Poor economic growth
	
	
	
	0.700

	33. Inflation
	
	
	
	0.678

	
	
	
	
	

	Eigen values
	7.69
	6.39
	5.94
	4.06

	Variance explained 
	22.6%
	18.8%
	17.5%
	12%

	Total variance explained
	70.8%




Table 2: MANOVA based on country-specific LV scores

	Factors
	Countries
	R2
	p

	
	Pakistan (n=98)
	Vietnam (n=100)
	Australia (n=102)
	
	

	1. Social sustainability
	-0.38
	0.33
	0.04
	0.09
	<0.001

	2. Governance/political sustainability
	-0.19
	0.32
	-0.13
	0.05
	<0.001

	3. Environmental sustainability
	0.08
	-0.82
	0.73
	0.41
	<0.001

	4. Economic sustainability
	-0.09
	0.13
	-0.04
	0.01
	0.150


Note: Significant - smallest p-value (after applying false discovery rate correction): < 0.000000000001, n=300 cases used in estimation; null hypotheses: two-sided; multiple comparisons correction: false discovery rate correction applied simultaneously to the entire table; heteroscedasticity-robust standard errors (hc3)



Discussion and conclusion
While based on top-line analysis of a pilot survey, this study provides empirical support of the traditional four-pillar models of sustainability, with their environmental, social, political/governance and economic dimensions. The fifth pillar of corporate sustainability, as identified by Greenland et al. (2022), did not appear in this top-line analysis, and these related questionnaire items loaded onto the social sustainability dimension or component. 

Furthermore, while based on a small sample of around 100 respondents per country, the multi-country comparative analysis revealed significant differences in terms of the relative importance of the four core sustainability dimensions. For example, in Australia, the environmental dimension (pillar) received significantly higher perceived importance ratings compared with Pakistan and Vietnam (especially the latter). In Vietnam, the social and governance dimensions were comparatively more important. Such differences may reflect Australia’s more developed market and Vietnam’s social republic governance system and collectivist culture.

Moving forward, once data collection is completed for the main survey, the larger sample size and appropriate analysis should yield more robust insights to the sustainable development pillars and multi-country differences in sustainability perceptions. Such improved understanding should assist educators, consumers and practitioners in their sustainable development endeavours. In the meantime, this paper aims to stimulate discussion about the most appropriate analysis, as well as future research avenues. 
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