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Editorial 

ESG and sustainable development 

Alexey Yurievich Mikhaylov 

Institute of China and Contemporary Asia of the Russian Academy of Sciences, Leninsky Prospekt 14, 119991 Moscow, Russia 

People’s expectations for businesses’ social responsibility are rising as 
environmental and social issues are gaining more and more concerns worldwide. 
Furthermore, many big businesses need to take ESG (Environmental, Social, and 
Governance) factors into account when making decisions due to the growing trend of 
influence investing [1]. What is ESG? What’s the advantage of ESG? What’s the 
relationship between ESG and sustainable development? These questions will be 
answered in this article. 

ESG is a set of criteria used to evaluate the environmental, social, and governance 
of corporates [2]. In particular, “Environmental” encompasses factors like greenhouse 
gas emissions, energy efficiency, waste management, and water conservation; “Social” 
will address how businesses interact with communities and employees, including 
human rights, employee diversity, labor standards, and supply chain management; and 
“Governance” will address how businesses operate and make sure their actions serve 
stakeholders’ interests, including board diversity, compensation, risk management, 
and ethics [2]. In today’s dynamic global economy, the incorporation of ESG 
considerations into corporate decision-making and investment approaches, along with 
an increased focus on ESG disclosures, has become a prominent and widely 
acknowledged trend [3], which is helpful for achieving longer-term and more scientific 
development of enterprises, thereby bringing more value to society. 

ESG is one of the main drivers of corporate long-term value, leading to larger 
and more sustainable future profits [4]. Since today’s investors show an increasing 
concern about the sustainability of enterprises, it is necessary to integrate ESG factors 
and indicators into the investment decision-making process. In the latest issue of the 
journal, Sustainable Social Development, Yap et al. [5] published an article on ESG, 
and they identified three advantages of embracing ESG into corporate finance based 
on the literature reviewed. First, it positively influences financial investment decisions; 
second, it can leverage advancements in technology and innovations; and third, it can 
create proactive risk management. Additionally, ESG investments could improve 
sustainable growth [3]. It can be indicated that ESG serves as an effective tool for the 
long-term and sustainable development of enterprises. 

ESG and sustainable development are different concepts. However, there are 
some similarities between them. At some extent, ESG draws a direct connection with 
the SDGs’ concept of creating “shared value” that involves finding mutually beneficial 
ways to align market potential, societal demands, and policy action to promote 
sustainable and inclusive economic growth and well-being [6]. 

All things considered, adding ESG indicators to business evaluation criteria can 
not only increase revenues for businesses but also have positive effects on human 
society and the environment. It is thought that when ESG becomes a more popular 
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standard, the objective of sustainable development will be more successfully attained 
and business development will become more rational and scientific [7–11]. 
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Article 

Planned versus instinctive behaviour: The connection between personality 
and food waste 

Mann Stefan 

Socioeconomics, Agroscope, Ettenhausen 8356, Switzerland; stefan.mann@agroscope.admin.ch 

Abstract: Personality may influence food waste through planned as well as instinctive 

behaviour. Considerable attention has been devoted to planned behaviour because instincts are 

difficult to measure using attitudes, behaviours, and intentions. Our study intends to include 

the instinctive side of behaviour. We used a survey of 339 Swiss households regarding the 

amount of food waste generated to explore the pathways of how personality influences food 

waste behaviour. A regression analysis showed that agreeableness and conscientiousness are 

negative predictors of the amount of food waste. However, the different behaviour of 

conscientious consumers can be explained by an intermediate variable, whereas the different 

behaviour of agreeable people can’t. This lack of link can be due either to missing suitable 

intermediate variables or to the role of instinctive behaviour. 

Keywords: personality; food waste; Switzerland; instincts; behaviour; survey 

1. Introduction 

The mere waste of food products has been shown to be one of the main sources 
of inefficiency in the global food system [1]. This insight has provoked a large body 
of research, as recently summarised by Boulet et al. [2]. Scientists from all continents 
are engaging in considerable empirical efforts to understand why an increasing share 
of people’s food purchases are landing in the trash. 

Few social-psychological frameworks have gained as much attention as Ajzen’s 
[3] theory of planned behaviour. Food waste research is no exception in this respect. 
Riverso et al. [4], for example, show how food waste habits indirectly affect future 
intentions through the mediation of attitude and perceived behavioural control. 
Graham-Rowe et al. [5] claim that an extended model of planned behaviour that 
includes attitudes, subjective norms, perceived behavioural control, self-identity, and 
anticipated regret explains 64% of the variation in the intention to reduce food waste. 
However, the same authors had to concede that the same variables only explain 5% of 
the actual success in reducing food waste. 

This study uses the construct of personality to argue that instinctive behaviour 
may be as powerful a predictor of unwanted social behaviour like the generation of 
food waste, as planned behaviour is. Its objective is to demonstrate the different 
pathways by which our personalities may impact food waste behaviour, going beyond 
past studies that have shown connections between personality and food waste 
intentions. 

Accordingly, Section 2 presents a draft of the theoretical framework of this study 
and incorporates this framework into food waste. Section 3 describes the empirical 
method of a survey among Swiss food consumers. Sections 4 and 5 present the results 
and discussion, respectively. Finally, Section 6 presents the conclusions. 

CITATION 

Stefan M. Planned versus instinctive 
behaviour: The connection between 
personality and food waste. 
Sustainable Social Development. 
2024; 2(2): 2404. 
https://doi.org/10.54517/ssd.v2i2.240
4 

ARTICLE INFO 

Received: 22 January 2024 
Accepted: 29 February 2024 
Available online: 26 March 2024 

COPYRIGHT 

 

 
Copyright © 2024 by author(s). 
Sustainable Social Development is 
published by Asia Pacific Academy 
of Science Pte. Ltd. This work is 
licensed under the Creative 
Commons Attribution (CC BY) 
license. 
https://creativecommons.org/licenses/
by/4.0/ 

3



Sustainable Social Development 2024, 2(2), 2404. 

 

 

2. Literature review and theoretical framework 

The notion that personality influences behaviour is not new and has been shown, 
for example, in the case of different styles of supervision [6], for procrastination [7], 
and for mobility behaviour [8]. Closest to the issue of food waste came a study by 
Hakulinen and Johela [9], who showed how different personality profiles differed in 
alcohol consumption and diet preference. 

Figures 1 and 2 are simple causal models in which the rounded rectangles 
represent the factors that are causally connected by arrows [10]. Figure 1 describes 
the hypothesised framework that may be new in its entity but not its components. Its 
basic presumption is that personality influences behaviour, something that has been 
repeatedly confirmed by social psychologists [11–14]. 

 
Figure 1. Hypothesising the link between personality and behaviour. 

 
Figure 2. Model of the link between personality and food waste behaviour. 
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The best-known part of the interactions suggested in Figure 1 is the link between 
intentions and behaviour as developed by Ajzen [15] and explored by numerous social 
scientists (for a review, see Bosnjak et al. [16]). However, while Ajzen considers 
attitudes and other factors that influence intentions, the model in Figure 1 suggests a 
link between personality and intentions. 

Whereas Hardison [17] uses a narrative to explore how humans developed their 
personalities through a transformation from instinct-based animals, other authors show 
the more complex interplay between instincts and the conceptualisation of personality 
[18–20]. In the context of this research, considering personality as a factor that shapes 
instincts is certainly oversimplistic. However, Figure 1 should be understood in the 
way that personality has become a concept that could be operationalized and from 
which conclusions about a person’s likely instincts can be drawn. 

Burt [21] defines instincts as innate, inherited tendencies; Winston [22] defines 
them as ‘that part of our behaviour that is not learned,’ and Faye [23] as congenital 
reactions to sensory information. These definitions summarized the difficult 
connection in human behaviour between intentions and immediate learning. They also 
justify the establishment of this link in the model below. Although the influence of 
instincts on behaviour is often regarded with scepticism [24], few would deny its 
existence. 

Several authors have mentioned personality as a potential contributor to the 
amount of food waste in households [25–27]. This study builds on a contribution by 
Jamaludin et al. [28], who used the Big Five concept of personality [29] to show how 
different personalities impact the intention, to reduce food waste. In their study, 
extraversion and agreeableness had a significant influence on the intention to reduce 
food waste in the future. However, as illustrated in Figure 1, this relationship is one 
of the four arrows depicted in the theoretical framework, that is, from personality to 
intention. This part has been demonstrated by Jamaludin et al.’s contribution to food 
waste using a sample group of young Malayans after the strong link between 
personality and intentions has been verified in numerous other realms [30,31]. 

However, it is no coincidence that this past study has focused on the link between 
personality and intentions as both constructs are relatively easy to measure through 
questionnaires. The model in Figure 1 requires further investigation to establish the 
relationship between instincts and actual behaviour, a true research gap to date that 
this study intends to fill. 

This is an ambitious and perhaps even overambitious task, as the measurement 
of human instincts is between difficult and impossible. Based on the work by Winston 
as cited above, Galily [32] emphasizes the “automatic responses” of bodies driven by 
patterns that have developed over many generations, a definition that serves well for 
our purposes. Scholars often decide to use latent variables to estimate the prevalence 
of instincts [33,34], as instincts are strongly interwoven with the subconscious [35]. 
Particularly in quantitative settings, it is unrealistic to unveil respondents’ instincts in 
a direct, meaningful way within a survey. However, determining the latent forces that 
drive behaviours and defining them as instinctive may be helpful. If behaviours are 
not explained by attitudes and intentions, then instincts are likely the invisible variable 
that drives behavioural patterns. 

These results are depicted in the mental model in Figure 2. It suggests that certain 
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relationships between personality and food waste behaviour can be explained by 
intentions and attitudes and that there are others that cannot. Therefore, the intention 
to reduce food waste is a part of the intermediate variables. However, behavioural 
patterns that demonstrate this intention may also play a role, such as checking the 
fridge before shopping. The intending attitudes depicted in Figure 2, for example, 
towards food leftovers, may also be influenced by personality and have an impact on 
the amount of food waste. There will always be an interplay between personality and 
food waste behaviour that does not work via cognitive intermediates but is directly 
steered via instinctive behavioural patterns. 

3. Method 

A survey of the main shoppers in the household was designed to test the 
theoretical model developed above, which includes items on personality, food waste 
intentions, food waste behaviour and attitudes. After a detailed pre-testing phase, 1600 
German, French, or Italian-language questionnaires were distributed to all parts of 
Switzerland in letterboxes in April 2022. The questionnaire was structured in four 
parts: It started with a record of actual food waste behaviour, then proceeded to 
attitudinal and behavioural questions around food waste, applied questions about 
personality and ended with sociodemographic questions. 

A total of 339 responses were returned, resulting in a response rate of 21%. As 
the questionnaire was distributed on paper only, the age of the average respondent, 53 
years, was above the average age of Swiss inhabitants, 42 years. 219 respondents (64%) 
classified themselves as female, 113 (33%) as male, 2 as other and 5 did not answer 
the question. 

This study also used the Big Five personality concept [29], an influential 
framework that distinguishes between extroverted, neurotic, agreeable, open and 
conscientious people, to increase comparability with Jamaludin et al. [28]. This widely 
accepted framework allows a broad classification of personalities; in the German 
language, ten questions allow for a fair classification into the five personality 
categories [36], as every question depicts either one personality profile or the opposite 
of it. The ten questions were included in the questionnaire, and the respondents’ 
personality profiles were calculated by subtracting the scores of the two questions for 
each profile. 

Many studies prefer to ask for food waste intentions [37–39] because the actual 
amount of food thrown away is difficult to measure. This approach was not sufficient 
for our study. Therefore, consumers were asked about the percentage of their 
purchases from six groups of foods (vegetables, fruit, bread and pastry, dairy, 
meat/fish and others) that they would often throw away. For 0%, they received a score 
of 0; 1 for responses between 1% and 10%; and a maximum score of 5 for responses 
with more than 40% in a category. Therefore, a maximum score of 30 is given if the 
household throws away more than 40% of each of the six categories. 

The responses were analysed in two steps. First, we explored the direct 
relationship between personality and the food waste index using the control variables 
displayed in Table 1. As control variables, we did not use variables previously found 
to be of no significance (such as religion according to Qian et al. [40]), but restricted 
the range of variables to certain variables that had been repeatedly shown to be of 
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importance for the amount of food waste: 

Table 1. Descriptive statistics. 

Variable Explanation Measurement Mean Minimum Maximum 

Dependent variable 

Index Self-declared level of food waste 
Rating between 0 (zero food waste) and 5 
(>40% food waste) for six food categories 

2.73 0 29 

Intermediate variables 

Fridge ‘I check the fridge before shopping’. 
0 = never; 1= rarely; 2 = sometimes; 3 = often; 
4 = always 

3.30 0 4 

Leftovers 
‘If stored appropriately, leftovers can 
still be consumed later’. 

From 1 (totally disagree) to 5 (totally agree) 4.73 2 5 

Warmup ‘I heat leftovers, if available’. From 1 (totally disagree) to 5 (totally agree) 4.71 1 5 

Clearplate 
‘My parents found it important that I 
clear my plate’. 

From 1 (totally disagree) to 5 (totally agree) 4.12 1 5 

Best ‘I do my best to prevent food waste’. From 1 (totally disagree) to 5 (totally agree) 4.71 1 5 

Personality variables 

Extraversion 

Classifications according to Rammstedt 
et al. [36] 

From −4 to 4 

−0.91 −4 4 

Agreeableness 0.79 −4 4 

Conscientiousness 1.86 −3 4 

Neuroticism −0.69 −4 4 

Openness 1.38 −4 4 

Control variables 

Age Respondents’ age Years 52.69 16 92 

Income Respondents’ income group 
<3000 Fr. = 0; 3000–5000 Fr. = 1; 5000–8000 
Fr. = 2; 8000–11,000 Fr. = 3; >11,000 Fr. = 4 

2.20 0 4 

Education Respondents’ educational level 
1 = obligatory school; 2 = basic professional 
training; 3 = high school; 4 = higher 
professional training; 5 = university 

3.38 1 5 

All statistical analyses were carried out with Stata 17, using the reg, oprobit and sem functions. 

 Many studies show that young people tend to cause more food waste than older 
people [41,42]. 

 Other studies also suggest a positive link between household income and the 
amount of food waste [43–45]. 

 The connection between educational level and the amount of food wasted is less 
conclusive but often significant [46–48]. 
The correlations between the variables were checked and found not to be a 

problem. Between the Big 5, for example, the maximum correlation was −0.22 
(between conscientiousness and extraversion). We used two different functional forms 
for this regression as the dependent variable ranging between 0 and 30 allows ordered 
probit analysis and ordinary least squares. To check for robustness, both options were 
applied. It was also calculated with the same explaining variables of how personality 
impacted food waste for the main categories of food recorded (vegetables, fruits, meat, 
bread, and milk), using OLS. 

Second, we constructed a structural equation model to identify behavioural and 
attitudinal variables that link the personality profiles to food waste behaviour. This 
step is intended to show the degree to which the relationship between personality and 
food waste is “planned” through different behavioural patterns. The rich literature on 
the driving factors of food waste allows for the use of items that significantly influence 
the amount of food waste: 

7



Sustainable Social Development 2024, 2(2), 2404. 

 

 

 The lack of planning and excessive purchases have been identified as the main 
causes of consumption-based food waste [49]. People who check the fridge 
before shopping tend to cause less food waste [50,51]. 

 The handling of leftovers has proven to be crucial to avoiding food waste [52–
54]. Therefore, this factor is included by one behavioural and one attitudinal 
variable. 

 Education to clear the plate, i.e., parental influence, also has an impact on food 
waste behaviour [55,56]. 

 Finally, the intention to reduce food waste is part of the theoretical model and 
therefore has to be operationalised. 
This attempt to show the “planned” component of food waste behaviour can, of 

course, suffer from the omission of any aspects that would be important behavioural 
aspects for reducing food waste. Any inability to explain the relationship between 
personality and food waste through behavioural variables can therefore have two 
reasons: The relation can be of a purely instinctive nature, or the behavioural link has 
not been identified. And vice versa, if behavioural differences can be found, instincts 
may still play a role as well. 

Three categorical variables were assumed to be metrics in the analysis of the data. 
This concerned income classes, as respondents are more reluctant to provide their 
exact monthly household income [57] than to group themselves into classes, and it 
concerned education, where no better options exist. In addition, the behaviour 
regarding checking the fridge was also put into categories that could be understood as 
metrics. This choice appeared more precise than working with a traditional Likert scale. 

4. Results 

Table 2 displays the two equations that explain the index derived from the 
respondents’ statements about the share of food they throw away. Due to some missing 
values, the results excluded 14 of the 339 responses. Although the significance of 
“conscientiousness” is slightly lower if you interpret the food waste index as a 
continuous variable, the match between the two functional forms is considerable. The 
results reveal that two of the five personality profiles contribute to avoiding food waste. 
Agreeable and conscientious respondents tend to avoid food loss, with conscientious 
respondents perhaps having a slightly weaker tendency. The other three personality 
profiles do not have a significant impact on the amount of food waste. 

Table 2. Results of the analyses of the food waste index. 

Variable Ordered probit OLS 
Extraversion 0.04 (1.30) 0.09 (1.33) 
Agreeableness −0.08* (−2.21) −0.16* (−2.07) 
Conscientiousness −0.08* (−2.10) −0.14 ̊(−1.80) 
Neuroticism 0.01 (0.32) 0.01 (0.17) 
Openness −0.03 (−1.02) −0.02 (−0.29) 
Age −0.02*** (−5.29) −0.04*** (−4.71) 
Income 0.15*** (2.93) 0.27** (2.56) 
Education 0.09 ̊(1.77) 0.20 ̊(1.92) 
Constant - 3.79*** (5.44) 
R2 - 0.20 
n 325 325 

Note: *, **, *** and ̊ denote p < 0.05, p < 0.01, p < 0.001 and p < 0.1, respectively. The table displays 
regression coefficients; z-values and t-values are placed in parentheses. 
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The three control variables largely played the role they were supposed to play. 
The results confirm that both higher income and younger age strongly contribute to 
the generation of food waste. They also show that in Switzerland, consumers with a 
higher educational level are less reluctant to throw away food than those with a lower 
education. 

Table 3 indicates differences between different food products in a comprehensive 
way. The better performance of conscientious and agreeable consumers can largely be 
attributed to bread and milk. It can also be seen that extroverted consumers have an 
issue with waste when it comes to animal products. 

Table 3. Food types thrown away more or less by different personality profiles. 

Variable Vegetables Fruits Meat Bread Milk 

Extraversion   +  + 

Agreeableness    (-) - 

Conscientiousness    -  

Neuroticism      

Openness      

+: Significant positive coefficient (p < 0.05); -: Significant negative coefficient (p < 0.05); (-): Negative 
coefficient (p < 0.1). 

Figure 3 displays the second stage of our analysis, that is, the structural equation 
model that should explain the link between the personality profiles and the amount of 
food waste. The log-likelihood of this model was −6554, with a probability of error of 
0.000. As only significant arrows are shown, it can be seen that this task is partly 
accomplished. Only three of the five intermediate variables link to a personality profile, 
and another two to the amount of food waste. Only the habit of heating leftovers can 
be explained by one of the personality profiles and thus also influences the amount of 
food waste. 

 
Figure 3. Results of the structural equation modelling (the numbers describe 
correlation coefficients). 

More importantly, no significant relationship between any of the five 
intermediate variables and agreeableness could be established. Table 2 indicates that 
the link between agreeableness and the amount of food waste may even be stronger 

Conscientiousness

Leftovers
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than that between conscientiousness and the amount of food waste. However, 
agreeableness influences food waste, not via the intentions and attitudes used in the 
survey. 

5. Discussion 

It is worthwhile to take a second look at the results of the regression analysis. As 
educational levels tend to rise over time, incomes tend to rise as well, and as the older 
generation dies away, there is little reason to be optimistic about the amount of food 
thrown away in the future. Young consumers throw much more food away than old 
consumers and wealthy ones throw more than poor ones. And if education, as could 
be shown, has the effect that more, not less, food is thrown away, it is fair to argue that 
traditional educative organizations like schools and universities neglect the 
significance of food waste in their curricula. Apparently, it needs new approaches to 
tackle food waste, and these new approaches may include a differentiation between 
different personality types. 

The regression analysis also indicated that two personality types stood out with 
respect to food waste. When targeting problematic personality types, open, neurotic 
and, in particular, extroverted individuals have the largest potential to reduce the 
amount of food thrown away. 

In the scientific literature, it is usually not regarded as an achievement if 
something cannot be explained in a statistically significant way. However, this 
phenomenon occurred when trying to undermine the statistically significant link 
between agreeableness and the amount of food waste through intermediary variables. 
Thus, briefly exploring the literature on agreeableness is helpful in solving the puzzle. 

Graziano and Tobin [58] summarized that ‘agreeableness did not initially receive 
systematic empirical research because of deductive top-down theorizing about its link 
to biology’. This body of literature includes, for example, lectures by Dambeck [59], 
who describes agreeableness as an instinctive behaviour towards personal well-being, 
as well as a paper by McCormick [60], who also links feelings of agreeableness to 
human instincts. 

A large part of the contemporary literature on agreeableness centres on prosocial 
motivations [61] and interpersonal relationships [62]. However, Tackett et al. [63] 
emphasise that agreeableness also intersects with self-regulation and self-discipline. 

All this serves well to make the relationship between agreeableness and the 
avoidance of food waste more palatable. Agreeable individuals will (instinctively) 
strive to valorise their food, whether to please their partner who has cooked the meal 
or protect the environment, where wasted food presents a challenge to efficient 
resource use. 

The avoidance of food waste by conscientious individuals works in a different 
way, making it more accessible to social scientists. As Roberts et al. [64] describe 
orderliness and industriousness as the main traits of conscientiousness, these traits help 
to generate cognitive constructs that contribute to being modest when shopping and 
well-structured when preparing meals. 

The fact that instincts can hardly be investigated by objective, scientific methods 
should not seduce us to over-rationalize human behaviour. The two possible different 
routes to avoid food waste, which could be distinguished through the construct of 
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different personality traits are a case in point to acknowledge the importance of not 
only planned but also unplanned behaviour. 

6. Conclusions 

The survey on food waste generated in Switzerland has confirmed several 
connections that have been observed in other parts of the world thus far. The young 
lad, who does not care about leftovers or the contents of his fridge, will waste more 
than the poor pensioner who has been taught by his parents to clear his plate. It also 
confirms results from Malaysia, where agreeable individuals have been shown to 
waste less food than others. 

However, the study’s main contribution is the analysis of the influence of socio-
psychological mechanisms of personality on the amount of food waste generated. 
Planned behaviour is a good predictor of why conscientious individuals waste less 
food than others. They have the attitude of using leftovers for another meal, as 
indicated by the variable “leftovers” and act accordingly, as indicated by the variable 
“warmup”. For individuals who are considered agreeable, the connection is different. 
Their attitudes and intentions toward food waste do not stand out in comparison with 
their peers, though their behaviour does. Their interaction with the world demonstrates 
fewer cognitive ways to reduce food waste, a pattern that may be due to intermediate 
behavioural variables not identified by the authors or that can be best characterised by 
the term ‘instinctive’. This difference should be considered when working on 
campaigns to reduce food waste. It is likely that communication that dwells on certain 
behavioural patterns works better for conscientious individuals, whereas more 
effective campaigns fare better for individuals classified as “agreeable”. 

The most severe limitation of this study is, of course, that it treats these ‘instincts’ 
as a latent variable that is hypothesised if other relationships are not significant. 
Regarding the important questions of how instincts shape humans’ behaviour as well 
as the habit of throwing away food, improved operationalisations should be used for 
future research. This should solve the question of whether other intermediate variables 
can be identified that moderate the link between “agreeableness” and food waste 
behaviour. 

Another imperative for future research is certainly to identify strategies to utilize 
the results of this study for the reduction of food waste. Campaigns with that purpose 
may primarily refer to affective states or target specific behavioural patterns. It will be 
useful to find out which personality profile is targeted in which way to be most 
effective. 

Conflict of interest: The author declares no conflict of interest. 
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Abstract: This study assessed the ecological consequences of heavy metal contamination in 

soil induced by spent engine oil (SEO) and palm oil mill effluents (POME) in Ebonyi State, 

Nigeria. Concentrations of zinc, nickel, mercury, manganese, lead, iron, copper, chromium, 

and cadmium were analyzed across contaminated and uncontaminated sites. The research, 

conducted at Ebonyi State University’s Presco Campus, employed rigorous sampling and 

analytical methods. Results revealed that soil contaminated with spent engine oil effluent 

exhibited elevated mean concentrations of zinc, nickel, manganese, lead, iron, copper, 

chromium, and cadmium compared to the palm oil mill effluent and control sites. 

Conversely, mercury concentrations were higher in soil contaminated with palm oil mill 

effluent. Comparative analyses highlighted unique dynamics, such as lead concentrations 

being highest at the control site, challenging general trends observed for other metals. 

Importantly, none of the mean concentrations exceeded the WHO acceptable limits at the 

time of the study, indicating compliance with internationally recognized safety thresholds. 

The findings underscore the need for tailored environmental management strategies, 

considering specific contaminants associated with each effluent type. Continuous monitoring 

is crucial to ensure sustained adherence to safety standards and prevent potential future 

exceedances. This study contributes a valuable understanding of the nuanced ecological 

impact of industrial effluents on soil quality in Nigeria, emphasizing the importance of 

sustainable practices for environmental protection. 

Keywords: ecological consequences; heavy metal; contamination; soil; spent engine oil; 

palm oil mill; effluents; sustainable development 

1. Introduction

In the pursuit of industrialization and economic growth, developing nations
often grapple with the environmental consequences of industrial activities. One 
significant environmental challenge is the contamination of soil with heavy metals, a 
consequence of various industrial effluents. Heavy metal contamination poses a 
severe threat to ecosystems, public health, and overall sustainable development [1,2]. 
This study focuses on evaluating the ecological consequences of heavy metal 
contamination in soil induced by two prevalent industrial effluents—spent engine oil 
and palm oil mill effluents—in the context of achieving sustainable development 
goals. 

Rapid industrialization, population growth, and increased urbanization have led 
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to intensified industrial activities, contributing to the release of diverse pollutants 
into the environment [3,4]. Among these pollutants, heavy metals stand out due to 
their persistence and potential for bioaccumulation in ecosystems, causing long-term 
environmental and health concerns. Heavy metals, including zinc (Zn), nickel (Ni), 
mercury (Hg), manganese (Mn), lead (Pb), iron (Fe), copper (Cu), chromium (Cr), 
and cadmium (Cd), are often associated with industrial processes and can 
contaminate soil through various pathways, including direct discharge or accidental 
spills [5,6]. Of particular concern are spent engine oil and palm oil mill effluents, 
which are common byproducts of the automotive and agro-industrial sectors, 
respectively [4,7,8]. These effluents contain a complex mixture of organic and 
inorganic compounds, including heavy metals, and when not managed properly, can 
result in widespread environmental contamination. The ecological consequences of 
heavy metal contamination in soil extend beyond the immediate vicinity of industrial 
sites, affecting terrestrial and aquatic ecosystems, as well as human populations 
through the food chain. 

Understanding the ecological consequences of heavy metal contamination in 
soil induced by spent engine oil and palm oil mill effluents is imperative for several 
reasons. Firstly, heavy metals are non-biodegradable and can persist in the 
environment for extended periods, leading to cumulative effects on soil quality and 
ecosystem health. Secondly, the potential for bioaccumulation of heavy metals in 
plant and animal tissues raises concerns about their entry into the food chain, posing 
risks to human health. Thirdly, the impact of heavy metal contamination on 
biodiversity, soil fertility, and overall ecosystem functioning has broader 
implications for sustainable development [9–12]. 

Sustainable development, as articulated in the United Nations’ Sustainable 
Development Goals (SDGs), seeks to balance economic growth, social well-being, 
and environmental protection. Achieving sustainable development requires a 
comprehensive understanding of the interconnections between industrial activities, 
environmental health, and societal well-being [13,14]. Therefore, assessing the 
ecological consequences of heavy metal contamination in soil aligns with the 
broader goal of fostering sustainable practices in industrial processes [15]. The 
motivation for undertaking the study is rooted in the critical intersection of industrial 
activities, environmental sustainability, and human well-being. In the pursuit of 
economic development, many developing nations, including Nigeria, have witnessed 
a surge in industrialization, resulting in increased production and utilization of 
various substances, some of which have adverse environmental consequences. 

SEO and POME are two prominent industrial effluents that have raised 
environmental concerns due to their potential to introduce heavy metals into the soil. 
These heavy metals, including zinc, nickel, mercury, manganese, lead, iron, copper, 
chromium, and cadmium, are notorious for their persistence and potential toxicity. 
The lack of proper waste management practices in industrial processes often leads to 
the direct discharge of these effluents into the environment, resulting in soil 
contamination. The motivation for this study is also underscored by the need to 
comprehend the specific ecological consequences of heavy metal contamination 
associated with SEO and POME. While prior research has explored the impact of 
industrial effluents on soil quality [16], a comprehensive investigation focusing on 
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the intricate dynamics of these two prevalent effluents is notably lacking. This gap in 
the literature emphasizes the urgency to address the nuanced environmental 
implications of SEO and POME, especially in the context of achieving sustainable 
development goals. 

Existing literature underscores the gaps that motivate this study. For instance, a 
study by Ilyas et al. [17] highlighted the general environmental impact of industrial 
effluents but did not specifically delve into the unique consequences associated with 
SEO and POME. Similarly, the work of Golia [18] discussed heavy metal 
contamination in soils but did not provide a detailed analysis of the ecological 
repercussions specific to these two prevalent effluents. Furthermore, while studies 
such as those by Long et al. [19] and Pushpanjali et al. [20] have investigated the 
effects of industrial activities on soil quality, they did not distinctly address the 
potential variations in heavy metal concentrations induced by SEO and POME. This 
highlights a critical knowledge gap regarding the specific ecological consequences of 
these effluents, hindering the development of targeted mitigation strategies. 

This study’s significance lies in bridging critical knowledge gaps regarding the 
specific ecological consequences of heavy metal contamination in soil induced by 
spent engine oil (SEO) and palm oil mill effluents (POME). Existing literature lacks 
detailed analyses of the unique repercussions associated with these prevalent 
effluents, hindering the development of targeted mitigation strategies. By evaluating 
the ecological impact of SEO and POME, this study contributes vital understanding 
for informed environmental management and sustainable development, addressing a 
crucial need for understanding and addressing the distinctive challenges posed by 
these industrial byproducts. 

More specifically, the motivation for this study is intricately linked to the 
broader goal of achieving sustainable development. Sustainable development, as 
encapsulated in the United Nations’ Sustainable Development Goals (SDGs), 
requires a harmonious balance between economic growth, environmental 
conservation, and social well-being. Understanding the ecological consequences of 
heavy metal contamination induced by SEO and POME is crucial for advancing this 
balance. The potential impacts on soil quality and biodiversity have far-reaching 
consequences, affecting ecosystem services, agricultural productivity, and human 
health. By comprehensively evaluating the specific heavy metal concentrations 
associated with SEO and POME, this study seeks to provide an understanding that 
can inform sustainable practices in the industrial sector. The aim is to mitigate 
environmental degradation while fostering economic growth, aligning with SDGs 
such as responsible consumption and production (Goal 12) and environmental 
protection (Goal 15). 

2. Methods

The study was conducted at Ebonyi State University’s Presco Campus in
Abakaliki, Nigeria, situated within the Guinea Savannah zone. The region 
experiences bimodal rainfall, with a mean annual temperature ranging from 29 ℃ to 
30 ℃. The undulating terrain features irregular river valleys, ridges, and a dendritic 
drainage pattern. The study area includes open savannah woodland with a diverse 
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array of species, including woody trees, shrubs, herbs, palms, climbers, and tall 
grasses. Two habitats were stratified for insect assessment, employing handheld 
sweep nets and pitfall traps. A 0.23 km line transect was established at each site, and 
six transect walks were conducted, each lasting 30 min. Sweep net sampling 
occurred twice weekly during morning and evening hours along predetermined 
transects, while 12 pitfall traps were distributed in various habitats. Insects captured 
were preserved using a wide-mouthed jar containing ethyl acetate. Preservation 
methods included direct pinning for larger insects and pickling for specimens unable 
to be pinned. Laboratory identification utilized keys from reputable sources. 
Descriptive statistics was employed for data analysis. 

The inclusion of zinc (Zn), nickel (Ni), mercury (Hg), manganese (Mn), lead 
(Pb), iron (Fe), copper (Cu), cobalt (Co), chromium (Cr), and cadmium (Cd) in the 
study is crucial for a comprehensive assessment of ecological consequences. These 
heavy metals, commonly found in spent engine oil and palm oil mill effluents, pose 
distinct environmental risks. Zn, Ni, and Cd are known for soil toxicity, while Hg is 
a potent bio-accumulative neurotoxin. Mn, Pb, and Fe can impact plant growth and 
human health, and Cu, Co, and Cr exhibit varying degrees of environmental 
persistence. Studying these metals is essential for understanding the multifaceted 
ecological impact, facilitating targeted remediation strategies, and ensuring 
sustainable development in affected areas. 

3. Results

Table 1 revealed that soil contaminated with spent engine oil effluent recorded
the highest mean concentrations for zinc (0.33 ± 0.365 mg/kg) while the palm oil 
effluent site had the least (0.05 ± 0.061 mg/kg). There was no significant difference 
in the mean concentration of zinc among the three sites (P = 0.196). However, the 
concentrations of zinc were lower than the WHO-acceptable limit. The result in 
Table 1 revealed that soil contaminated with spent engine oil effluent recorded the 
highest mean concentrations for nickel (27.07 ± 25.955 mg/kg) while the control site 
had the least (3.48 ± 0.556 mg/kg). There was no significant difference in the mean 
concentration of nickel among the three sites (P = 0.22). However, the 
concentrations of nickel were lower than the WHO acceptable limit. 

Table 1. Mean concentration of heavy metals of the contaminated and uncontaminated sites. 

Heavy metals Sites Reference (WHO) mg/kg Remark 
POME SEO Control 

Zn 0.05a ± 0.061 0.33a ± 0.365 0.08 a ± 0.077 300 Satisfactory 
Ni 17.69a ± 16.504 27.07a ± 25.955 3.48a ± 0.556 50 Satisfactory 
Hg 0.24a ± 0.002 0.17a ± 0.173 0.16a ± 0.018 1.0 Satisfactory 
Mn 1.12a ± 1.298 3.86a ± 4.209 2.87a ± 2.674 2000 Satisfactory 
Pb 0.00a ± 0.000 0.01a ± 0.012 0.23b ± 0.046 85 Satisfactory 
Fe 0.63a ± 0.724 2.41a ± 2.781 0.65a ± 0.207 50,000 Satisfactory 
Cu 0.56a ± 0.618 3.07a ± 3.479 0.57a ± 0.632 100 Satisfactory 
Co 0.06a ± 0.069 0.51a ± 0.59 0.39a ± 0.464 19 Satisfactory 
Cr 0.10a ± 0.114 0.25a ± 0.046 0.24a ± 0.11 100 Satisfactory 
Cd 0.05a ± 0.058 1.84a ± 3.24 0.31a ± 0.338 3 Satisfactory 

Rows sharing similar superscripts are not significantly different at p > 0.05; key: POME = palm oil mill effluent; SEO = spent engine oil; control 
= uncontaminated site. 
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Table 1 revealed that soil contaminated with palm oil mill effluent recorded the 
highest mean concentrations for mercury (0.24 ± 0.002 mg/kg) while the control site 
had the least (0.16 ± 0.018 mg/kg). There was no significant difference in the mean 
concentration of mercury among the three sites (P = 0.49). However, the 
concentrations of mercury were lower than the WHO-acceptable limit. The result in 
Table 1 revealed that soil contaminated with spent engine oil effluent recorded the 
highest mean concentrations for manganese (3.86 ± 4.209 mg/kg) while the palm oil 
mill effluent site had the least (1.12 ± 1.298 mg/kg). There was no significant 
difference in the mean concentration of nickel among the three sites (P = 0.45). 
However, the concentrations of manganese were lower than the WHO-acceptable 
limit. 

The result showed that the soil from the control site recorded the highest mean 
concentrations for lead (0.23 ± 0.046 mg/kg) while the palm oil mill effluent site had 
the least (0.00 ± 0.000 mg/kg) (Table 1). There was a significant difference in the 
mean concentration of lead among the three sites (P = 0.00). However, the 
concentrations of lead were lower than the WHO acceptable limit. The result in 
Table 1 revealed that soil contaminated with spent engine oil effluent recorded the 
highest mean concentrations for iron (2.41 ± 2.78 mg/kg) while the palm oil mill 
effluent site had the least (0.63 ± 0.724 mg/kg). There was no significant difference 
in the mean concentration of iron among the three sites (P = 0.27). However, the 
concentrations of iron were lower than the WHO-acceptable limit. 

The result in Table 1 revealed that soil contaminated with spent engine oil 
effluent recorded the highest mean concentrations for copper (3.07 ± 3.479 mg/kg) 
while the palm oil mill effluent site had the least (0.56 ± 0.618 mg/kg). There was no 
significant difference in the mean concentration of iron among the three sites (P = 
0.19). However, the concentrations of copper were lower than the WHO acceptable 
limit. Table 1 also revealed that soil contaminated with spent engine oil effluent 
recorded the highest mean concentrations for copper (0.51 ± 0.59l mg/kg) while the 
palm oil mill effluent site had the least (0.06 ± 0.069 mg/kg). There was no 
significant difference in the mean concentration of cobalt among the three sites (P = 
0.36). However, the concentrations of cobalt were lower than the WHO-acceptable 
limit. 

The result in Table 1 also showed that soil contaminated with spent engine oil 
effluent recorded the highest mean concentrations for chromium (0.25 ± 0.046 
mg/kg) while the palm oil mill effluent site had the least (0.10 ± 0.114 mg/kg). There 
was no significant difference in the mean concentration of chromium among the 
three sites (P = 0.09). However, the concentrations of chromium were lower than the 
WHO-acceptable limit. The result in Table 1 also showed that soil contaminated 
with spent engine oil effluent recorded the highest mean concentrations for cadmium 
(1.84 ± 3.24 mg/kg) while the palm oil mill effluent site had the least (0.05 ± 0.058 
mg/kg). There was no significant difference in the mean concentration of cadmium 
among the three sites (P = 0.39). However, the concentrations of cadmium were 
lower than the WHO-acceptable limit. 
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4. Discussions

The comprehensive analysis of soil contaminants across multiple sites reveals
intriguing patterns, providing an understanding of the environmental impact of 
industrial effluents in Nigeria. The concentration of various heavy metals, including 
zinc, nickel, mercury, manganese, lead, iron, copper, chromium, and cadmium, was 
assessed across sites with different effluent types. In terms of zinc concentrations, 
soil contaminated with spent engine oil effluent exhibited the highest mean values, 
showcasing the potentially detrimental effects of such contamination. This finding 
aligns with the work of Peter [16], who similarly highlighted the impact of engine oil 
effluents on soil quality. In contrast, the palm oil effluent site recorded the least zinc 
concentrations, suggesting a comparatively lower environmental impact, as 
emphasized by the findings of Lai et al. [21]. Similar trends were observed for nickel 
concentrations, with soil contaminated by spent engine oil effluent displaying the 
highest mean values. Notably, the control site exhibited the least nickel 
concentrations, indicating the absence of contaminating factors. This aligns with the 
observations in a related study by Hu et al. [22] and Khademi et al. [23], reinforcing 
the persistence of nickel in soils impacted by industrial activities. 

Mercury concentrations followed a different pattern, with soil contaminated by 
palm oil mill effluent recording the highest mean values. In contrast, the control site 
exhibited the least mercury concentrations. This finding is consistent with the work 
of Isaiah and Blessing [4], who emphasized the role of palm oil mill effluents in 
elevating mercury levels in soil, posing potential environmental risks. Manganese 
concentrations displayed a distinct pattern, with soil contaminated by spent engine 
oil effluent exhibiting the highest mean values. In contrast, the palm oil mill effluent 
site recorded the least manganese concentrations. This aligns with a related study by 
Ikhajiagbe et al. [1] and Salam et al. [8], which emphasized the impact of engine oil 
effluents on soil manganese levels. Lead concentrations portrayed an interesting 
contrast, with soil from the control site recording the highest mean values and the 
palm oil mill effluent site having the least. This contradicts the general trend 
observed for other metals, highlighting the unique dynamics of lead contamination 
[3,24] further explored lead contamination in soils, emphasizing the importance of 
understanding site-specific factors influencing metal concentrations. 

Iron concentrations exhibited a pattern similar to zinc and nickel, with soil 
contaminated by spent engine oil effluent displaying the highest mean values. In 
contrast, the palm oil mill effluent site recorded the least iron concentrations. This 
consistency across multiple metals underscores the pervasive impact of engine oil 
effluents on soil quality [7]. Copper concentrations mirrored the trends observed for 
zinc, nickel, and iron, with soil contaminated by spent engine oil effluent exhibiting 
the highest mean values. In contrast, the palm oil mill effluent site recorded the least 
copper concentrations. This aligns with the findings of Oriomah et al. [6], who 
emphasized the role of engine oil effluents in elevating copper levels in soils. 

Chromium concentrations followed a similar pattern, with soil contaminated by 
spent engine oil effluent displaying the highest mean values. In contrast, the palm oil 
mill effluent site recorded the least chromium concentrations. This finding is 
consistent with the observations of Dhal et al. [25], reinforcing the specific impact of 
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engine oil effluents on soil chromium levels. Cadmium concentrations exhibited a 
pattern akin to that of other metals, with soil contaminated by spent engine oil 
effluent displaying the highest mean values. In contrast, the palm oil mill effluent 
site recorded the least cadmium concentrations. This is in line with the work of 
Wang et al. [10], who emphasized the potential risks associated with cadmium 
contamination in soils impacted by industrial activities. 

Despite the variations in metal concentrations across sites, it is noteworthy that 
none of the mean concentrations exceeded the WHO-acceptable limits. This is a 
positive outcome, suggesting that, at the time of the study, the levels of contaminants 
in the soil were within internationally recognized safety thresholds. Continuous 
monitoring, as advocated by Ogunbileje et al. [5], Obasi et al. [26], and Emmanuel et 
al. [27], remains crucial to ensure sustained compliance with these standards and 
prevent any future exceedance. The comparative analysis of heavy metal 
concentrations in soils impacted by spent engine oil and palm oil mill effluents 
highlights the diverse environmental implications of industrial activities in Nigeria. 
The patterns observed for each metal underscore the need for tailored environmental 
management strategies to mitigate specific contaminants and protect soil quality. 

5. Recommendations for sustainable practices in the industrial

sector: Mitigating heavy metal contamination in soil

To address the ecological consequences of heavy metal contamination induced 
by spent engine oil (SEO) and palm oil mill effluents (POME) for sustainable 
development, it is crucial to advocate for and implement comprehensive strategies 
within the industrial sector. 
1) Effective waste management practices: A cornerstone of sustainable industrial

practices lies in effective waste management. Industries should invest in
advanced treatment facilities to ensure that effluents, particularly those
containing heavy metals, undergo thorough processing before release. This not
only aligns with responsible production practices (SDG 12) but also safeguards
environmental health by preventing the direct discharge of pollutants into soil
and water.

2) Circular economy principles: Embracing circular economy principles is pivotal
for reducing the generation of harmful effluents. By adopting practices that
prioritize the reuse and recycling of waste materials, industries contribute to the
sustainable use of resources. This not only aligns with responsible consumption
(SDG 12) but also minimizes the environmental impact of industrial activities.

3) Cleaner production technologies: Investing in cleaner production technologies
is essential for minimizing the environmental footprint of industrial processes.
Technologies that inherently generate fewer pollutants, including heavy metals,
contribute to responsible production practices. This investment aligns with SDG
12 by promoting efficient resource use and reducing the environmental impact
of production.

4) Eco-friendly alternatives: Industries should actively explore and adopt eco-
friendly alternatives to replace or minimize the use of heavy metal-containing
substances. This not only addresses environmental protection (SDG 15) but also
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fosters innovation in sustainable practices, positioning industries as leaders in 
responsible production. 

5) Corporate social responsibility (CSR) programs: CSR programs that focus on
environmental conservation and community engagement contribute to
responsible consumption and production (SDG 12). By allocating resources for
community education on the hazards of heavy metal contamination, industries
actively participate in sustainable development initiatives.

6) Collaboration with regulatory bodies: Collaborating with regulatory bodies
ensures that industries stay informed about and adhere to evolving
environmental standards. This collaboration aligns with responsible production
practices (SDG 12) and demonstrates a commitment to compliance with global
environmental goals.

7) Employee training: Investing in employee training creates a workforce that is
conscious of its role in mitigating heavy metal contamination. By fostering a
culture of responsibility and awareness, industries contribute to responsible
consumption (SDG 12) and empower their employees to actively participate in
sustainable practices.

8) Industry-wide collaboration: Fostering collaboration within industrial sectors is
crucial for sharing best practices and collectively working towards minimizing
environmental impact. Industry-wide initiatives contribute to responsible
consumption and production (SDG 12) by creating a united front for sustainable
industrial practices.

9) Continuous monitoring and improvement: Continuous monitoring of heavy
metal concentrations is essential for informed decision-making. This practice,
aligned with responsible production (SDG 12), enables industries to adapt their
strategies in real time, ensuring continuous improvement in environmental
stewardship.

6. Conclusion

In conclusion, our study evaluating the ecological consequences of heavy metal
contamination in soil induced by spent engine oil (SEO) and palm oil mill effluents 
(POME) provides a comprehensive understanding of the environmental impact of 
these industrial activities in Nigeria. The analysis of various heavy metals, including 
zinc, nickel, mercury, manganese, lead, iron, copper, chromium, and cadmium, 
across contaminated and uncontaminated sites has revealed intricate patterns with 
implications for soil quality and ecological health. 

The elevated concentrations of zinc, nickel, mercury, manganese, lead, iron, 
copper, chromium, and cadmium in soils contaminated with spent engine oil effluent 
underscore the potential detrimental effects of this particular industrial activity. 
These findings align with existing research, reinforcing the persistent nature of 
certain heavy metals in soils affected by industrial effluents. Notably, the study has 
contributed to the body of knowledge by highlighting the unique dynamics of lead 
contamination, where the control site exhibited the highest mean values, 
emphasizing the importance of site-specific factors in heavy metal distribution. 

Despite the observed variations in metal concentrations across sites, the 
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reassuring result is that, at the time of the study, none of the mean concentrations 
exceeded the WHO acceptable limits. This suggests a level of compliance with 
internationally recognized safety thresholds, providing a positive outlook on the 
current state of soil quality in the study area. However, the study emphasizes the 
importance of continuous monitoring, as advocated by previous researchers, to 
ensure sustained adherence to these standards and prevent potential future 
exceedances. 

The diverse patterns observed for each metal across different sites underscore 
the need for tailored environmental management strategies. Mitigation measures 
should consider the specific contaminants associated with each industrial effluent 
and the unique ecological dynamics of the affected area. It is crucial for regulatory 
bodies and industries to work collaboratively to implement effective waste 
management practices that minimize the ecological consequences of heavy metal 
contamination in soils. 
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Abstract: In the past few decades, due to the global environmental crisis humanity is facing, 

a sudden growth in environmental policies and sustainability strategies has been registered. 

This article discusses two of such policies, namely that of Gross National Happiness (GNH) in 

the Himalayan country of Bhutan and the inclusion of the concept of Buen Vivir (BV) in the 

Bolivian Constitution, through a critical analysis—based on political ecology approaches—of 

their implementation within state policy and their wider implications within the global 

discourse on the so-called “sustainable development” paradox. This paper highlights the role 

that the aforementioned policies might play in the path to decolonization, seeing as how they 

draw inspiration from their own local contexts and values instead of those provided by the 

Global North, more specifically focusing on their ancestral and traditional knowledge to 

supposedly guide the countries’ policy-making process. Although several points of criticism 

are identified in both policies, innovativeness is detected in their potential to offer alternative 

views on human wellbeing, both for global southern and global northern contexts, as their 

original intent would be to remarkably operate outside of the Western framework of 

development based on Gross Domestic Product (GDP) and economic growth. GNH appears to 

be mostly oriented toward supporting political national budget discussion and allocation, while 

BV acts at a higher level (constitutional), thus also inspiring overall politics. 

Keywords: sustainable development; decolonization; global south; paradigm shift 

1. Introduction

“Fiction isn’t bad. It is vital. Without commonly accepted stories about things
like money, states, or corporations, no complex human society can function. [...] 
But stories are just tools. They shouldn’t become our goals or our yardsticks. 
When we forget that they are mere fiction, we lose touch with reality. Then we 
begin entire wars ‘to make a lot of money for the cooperation’ or ‘to protect the 
national interest’. Corporations, money, and nations exist only in our 
imagination. We invented them to serve us; why do we find ourselves sacrificing 
our life in their service.”—Homo Deus: A Brief History of Tomorrow [1]. 
In the past few decades, there has been an increasingly prominent insurgence of 

concepts originally devised in what is today known as the “Global South”, mostly in 
reaction to the pervasive Western, capitalistic way of thinking about the West’s one-
size-fits-all agenda, a sort of logic that no-matter-what prioritizes economic growth 
and encourages an individualistic approach to work, the failures of which, due to its 
inability to be applied to any geopolitical area whatsoever and to the evident widening 
of inequalities currently taking place on a global scale, are now being analyzed by 
countless scholars coming from all around the world [2]. Recently, in the Global 
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South, some innovation models created and led by indigenous organisations have been 
making their way into state legislation; likewise, widespread religions have been 
showing their deep influence within political contexts. 

Throughout this brief paper, we will be illustrating and analysing two cases of 
environmental policies that supposedly adopt a decolonial approach [3,4] to 
innovation, challenging mainstream environmental narratives while pursuing greater 
social balance and justice, namely the Bhutanese government’s policy of Gross 
National Happiness (GNH) and the Bolivian Constitution’s policy of Buen Vivir. First, 
we will provide the historical, cultural, geographical, and economic context of the 
environmental policy and the country in question. Secondly, we will illustrate the 
policy’s highlights and state the tools we will be using for our critical assessment. 
Finally, we will be engaging in a discussion regarding such policies with a more 
attentive focus on their strengths and weaknesses within the context of Western 
economic and ideological domination, linking such discussion to our findings and 
personal knowledge. 

Our critical assessment of the aforementioned policies presents itself with the 
goal of analysing possible values and assumptions that underlie innovation in these 
alternative development-based conceptual and practical frameworks. More 
specifically, we will be placing the focus on the role of Buddhist beliefs [5] in the 
implementation and operalisation of GNH in the case of Bhutan and on the difficult 
translation of informal indigenous beliefs within state institutions in the process to 
cultural decolonisation and plurinationality in the case of Bolivia. 

A matter that is of great concern and that we will be trying to critically analyse is 
the following: Can the hereby presented policies serve as a practical tool for aiding 
communities, leaders, and governments in the implementation of measures centred on 
both human and environmental well-being? How do they operate on the grounds of a 
capitalist economy? Additionally, what if such state endorsement of indigenous and/or 
alternative approaches to development were actually an exploitation of the inclusion 
and diversity rhetoric and a disguise for maintaining the business-as-usual Western-
style approach to development? 

2. Materials and methods

The assessed policies are illustrated in sections 2.1 and 2.2 by using a selection
of political ecology approaches [6,7] for critical thinking and assessment; where 
available, further details on approaches are provided on the occasion of their first 
appearance throughout the following sections. 

2.1. Gross national happiness in Bhutan 

Starting from Gross National Happiness, this term originated and is currently 
employed in the tiny Asian country of Bhutan (38,117 km2), situated in the Greater 
Himalayas and enclosed by the two most populous nations on Earth (China and India), 
with a population of under 800,000 [8] (distributed 38% in urban areas and 62% in 
rural ones), mainly professing the Mahāyāna branch of Buddhism (which has been the 
dominant religion there since the seventeenth century), and a territory covered for the 
71% by forest [9]. The World Bank has ranked Bhutan as a lower middle-income 
developing country [9], and the United Nations has classified Bhutan as one of the 
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world’s “Least Developed Countries” (LDCs), even though there have been some 
critiques aimed at the indicators employed by the UN for determining which countries 
are to be considered LDCs [10]. 

Historically, Bhutan purposely limited exposure to the outside world, taking 
advantage of its geographically remote location [11]. One element of Bhutan that 
makes it stand out on a global level is that not only is it the only carbon-neutral country 
in the world (and has pledged to continue to remain so in the future), but it is even 
“carbon negative” [12], as it absorbs three times more carbon emissions than it emits; 
additionally, the Bhutanese Constitution requires that 60% of the country’s land be 
covered with forest [11]. 

When Western economists started visiting Bhutan at the beginning of the 1970s, 
they regarded it as “poor” when analysed under the lens of its Gross Domestic Product 
(GDP) [13]. In response to this, in 1972, Bhutan’s fourth king, Jigme Singye 
Wangchuck, coined the expression “Gross National Happiness” (GNH), but it was not 
until the late 1980s that it started being widely employed as the country’s guiding 
philosophy for managing economic development and embracing the inevitable 
oncoming modernisation process while preserving the country’s traditions, 
institutions, spiritual values and sovereignty [14]. This was deemed extremely vital, 
as Bhutan’s political and economic opening to outside ideas and institutions had 
already begun a few decades earlier through diplomatic ties with (mostly) India and 
admission to the United Nations in 1971 [11]. In 2004, Bhutan started operationalising 
the GNH policy, and in 2008 it developed a GNH index based on country-wide surveys 
[13]. 

The King wanted the country to embrace the idea that sustainable development 
should take a holistic approach towards notions of progress and give equal importance 
to non-economic aspects of well-being, placing the focus on prosperity and happiness 
as the main aims of development [15]. GNH represents a new approach to measuring 
a nation’s wealth, promoting education and human capital within a human-centred 
framework of development, rather than a profit-centred one; as remarked by Bhutan’s 
5th King, it is a sort of “development with values” [11]. According to a global study 
conducted in 2007 on subjective well-being, “Bhutan ranked eighth out of 178 
countries”, also being the only country in the top 20 “happiest” countries that has a 
very low GDP [13]. 

Because of its peculiarity, the philosophy of GNH received international 
recognition when the UN General Assembly made “the conscious pursuit of happiness 
a fundamental human goal in the resolution “Happiness: Towards a holistic approach 
to development” [13], and it is being widely discussed internationally as a plausible 
development alternative to the Western framework of GDP. 

2.2. Buen Vivir in the Bolivian constitution 

Bolivia is an ethnically heterogeneous South American country that has 
experienced economic inequalities and hierarchical power relations since its colonial 
conquest [16]. Some of the country’s history can be analysed in order to understand 
what led the government to recently adopt policies related to the concept of “Buen 
Vivir”, a general grasp of which is needed in order to understand the current political, 
cultural, and economic framework in Bolivia. 
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Buen Vivir (BV, sometimes also referred to as “Vivir Bien”) is a concept derived 
and inspired by Andean Indigenous cosmologies, specifically from the Quechua and 
Aymara Indigenous Peoples of Bolivia, Ecuador, and Peru [17]. It is derived from the 
Kichwa “sumak kawsay” (roughly translating into “a life in plenitude”), a concept that, 
along the Aymaran one of “suma qamaña” (a harmonious balance of material and 
spiritual elements), has gained popularity within popular discourse since the 
indigenous social movements of the 1990s [18] and the election of “governments of 
the Latin American new left”, that “allowed the expression of indigenous knowledge 
and traditions that were oppressed, minimised or subordinated over centuries” [19]. It 
is a living practice that, since its beginning, has put the focus on attaining collective 
well-being through a few main principles, such as reciprocity, complementarity, and 
relationality, which are to be applied to humans as well as non-human and 
cosmological beings. BV also endorses a multi-directional, non-linear progression of 
history and development [19]; it distances itself from the mainstream idea of progress, 
usually perceived as a notion “based on a productivist path and a mechanistic vision 
of economic growth” [20]. A central concept of BV is that of the “pachamama” 
(Mother Nature), a living entity to be safeguarded through respectful and reciprocal 
engagement between human society and nature [18]. 

Because of its plurinational descent, BV is not a homogenous philosophy, as it 
encompasses a diversity of knowledge and philosophies, therefore potentially 
engendering multiple interpretations of BV itself [18], which interact in dialogue with 
each other without hierarchies [19]. As described by Gudynas [19], BV “is not a static 
concept, but an idea that is continually being created”, and can thus work as a unifier 
between heterogeneous political demands [16]. BV’s wisdom can be explicated 
through the Andean cross “Chakana” (Figure 1), which illustrates its main 
constituents engaging with each other in accordance with natural elements. 

Figure 1. The Andean cross “Chakana” [21]. 

3. Results

3.1. Gross national happiness in Bhutan 

First and foremost, in order to contextualise the concept of GNH, it is important 
to deliver a general account of how exactly the term “happiness” is to be understood 
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in the context of Mahāyāna Buddhism and its teachings, to which is attributed the 
emphasis on happiness as the central goal of human life [14]. Happiness is a 
multidimensional concept, focusing on a collective pursuit of it rather than merely on 
subjective well-being [22], which sees material and spiritual development as 
complementary [9]. GNH is then meant to substantially orient the Bhutanese people 
towards happiness by improving their current conditions and, therefore, decreasing the 
insufficiencies measured in the system that we will shortly go on to explain. 

The GNH policy rests on four main pillars (showcased in Figure 2) that very 
much resemble the way in which leadership and power relations are rooted in the 
traditional Buddhist context [13]: Good governance, sustainable socio-economic 
development, cultural preservation, and environmental conservation. These are further 
broken down into nine domains: psychological well-being, health, education, time use, 
cultural diversity and resilience, good governance, community vitality, ecological 
diversity and resilience, and living standards [15]. Within the framework of these nine 
domains, 33 indicators and 124 variables can be identified, with each variable 
representing a building block of the overall well-being of the Bhutanese people [15]. 
For instance, some of the most relevant indicators related to their domain of belonging 
might be “literacy” for education, “political participation” for good governance, 
“cultural participation” for cultural diversity and resilience, and so on [23]. 

Figure 2. The four pillars of Gross National Happiness (GNH) in Bhutan. 
Source: https://en.wikipedia.org/wiki/Gross_National_Happiness. 

The GNH index is measured through data drawn from periodic surveys, the 
results of which are analysed through the lens of gender, age, occupation, and region 
[22], which clearly are crucial factors that contribute to such a measure’s 
multidimensionality and depth. Needless to say, people aren’t expected to be sufficient 
in each of the 124 variables in order to be registered as happy: diversity in how one 
attains a fulfilling life is also taken into account [22]. The domains of GNH can be 
weighted by the Bhutanese government by using two kinds of thresholds [15]: 
• Sufficiency threshold: The minimum an individual needs to meet sufficiency in

each of the 33 indicators;
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• Happiness threshold: Poses itself the question, “How many domains or in what
percentage of the indicators must a person achieve sufficiency in order to be
understood as happy?”.
It is also important to note that self-report indicators are weighed as less important

than others since they are subjective. The following table (Table 1) helps us 
understand the different weights ascribed. 

Table 1. Weights ascribed by the GNH index to different domains [23]. 

Domain Indicators Weight 

Psychological wellbeing 

Life satisfaction 33% 

Positive emotions 17% 

Negative emotions 17% 

Spirituality 33% 

Health 

Self-reported health 10% 

Healthy days 30% 

Disability 30% 

Mental health 30% 

Education 

Literacy 30% 

Schooling 30% 

Knowledge 20% 

Value 20% 

Cultural diversity and resilience 

Zorig chusum skills (Thirteen arts and crafts) 30% 

Cultural participation 30% 

Speak native language 20% 

Driglam Namzha (Etiquette) 20% 

Time use 
Work 50% 

Sleep 50% 

Good governance 

Political participation 40% 

Services 40% 

Government performance 10% 

Fundamental rights 10% 

Community vitality 

Donation (time and money) 30% 

Safety 30% 

Community relationship 20% 

Family 20% 

Ecological diversity and resilience 

Wildlife damage 40% 

Urban issues 40% 

Responsibility towards environment 10% 

Ecological issues 10% 

Living standard 

Per capita income 33% 

Assets 33% 

Housing 33% 
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After calculations have been made, the population is differentiated into four sub-
groups, namely: unhappy (under 50% of the highest scores set out), narrowly happy 
(50%–66%), extensively happy (66%–77%) and deeply happy (77%–100%) [15]. 

GNH has even been inscribed in Article 9 of the Constitution of Bhutan (2008), 
by which “The State shall strive to promote those conditions that will enable the 
pursuit of Gross National Happiness” [15]. Thus, policies and programmes advanced 
by Bhutan’s constitutional monarchy have to be coherent with the aforementioned 
article. Such a mindset dates back hundreds of years: citing a Bhutanese legal code 
instituted after the country’s unification in 1729, “if the government cannot create 
happiness for its people, there is no purpose for the government to exist” [15]. 

In order to analyse the hereby presented policy of Bhutan’s GNH, we will be 
employing several tools that are of common use within the field of environmental 
politics and policies, namely the Easterlin paradox [24], leverage points, the systemic 
reality of sustainability and the three pillars of sustainability, the human-nature 
dichotomy, integrated approaches, cultural paradigms and, finally, the GDP-GNH 
dilemma. 

3.2. Buen Vivir in the Bolivian constitution 

Originally born as an indigenous belief, BV has recently made its way into 
several fields—such as political theory, political economy, and legal studies—but, 
most importantly, into Ecuador and Bolivia’s state legislation. In Bolivia, BV has been 
employed since 2016 as the guiding value (and a sort of backbone of state policy-
making) of the National Development Plan (“Plan Nacional de Desarrollo”) [16], and 
it was finally inscribed in the Constitution of 2009 when the country’s plurinationality 
and interculturality (“Estado Plurinacional de Bolivia”) were finally recognised, which 
translated into a set of ethical and moral guidelines for the government to comply with 
in the process of decolonisation [25], intended as “the elimination of racial and cultural 
discrimination and the strengthening of indigenous knowledge and ideas” [16]. 
Bolivia’s Constitution promotes a “plurinational framework that recognises 
Indigenous Peoples as nations with territorial rights” [17], while Law 71—Ley de 
Derechos de la Madre Tierra “regulates the rights of nature and the environment in 
accordance with the principles of Buen Vivir” [26]; this last law has been proven to 
be modestly effective in supporting national forest cover, thus displaying how the 
institutional recognition of indigenous principles can aid in the protection of the 
environment [26]. 

Such remodelling of legislation came about during Evo Morales’ administration 
(2006–2019), Bolivia’s first president of indigenous (Aymara) descent who, by 
“combining an indigenous cause with increasing anti-globalisation sentiments,” set 
out to translate political alternatives of indigenous origin into state policy [16]. His 
electoral win in January 2006 represented a victory for several social movements, 
indigenous groups, and peasant unions, and so “high hopes were expressed for a 
radical, democratic, state-transformation project based on indigeneity” [16]. 

In order to analyse the challenging implementation of indigenous discourses 
within state policy, innovative conceptual tools are needed, and so we will be resorting 
to decolonialism, bottom-up approaches and inclusivity, sustainable development (and 
the extractive exploitation of indigenous territories), the Pluriverse (post-development 
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thinking frameworks [2]), philosophy of science, the Kuhn Cycle [27], Barry 
Commoner’s Laws of Ecology [28], cultural appropriation and political translation, 
the indigenous experience and the systemic thinking iceberg [29] for conducting our 
critical analysis of the Buen Vivir policy in Bolivia. 

4. Discussion

4.1. Gross national happiness in Bhutan 

For our discussion regarding the policy of GNH, we would like to start with the 
Easterlin paradox [24] which, as significantly studied in the past few decades, 
proposes that increases in income do not translate into increases in happiness over the 
long term [11]. According to the Easterlin paradox, despite higher incomes generally 
implying higher levels of life satisfaction in the short term, when considering long-
term growth happiness will not increase directly with income, mainly due to external 
causes such as social comparison [24]. Indeed, income and happiness go together only 
up to a certain point, because pursuing materialistic growth is actually associated with 
lower levels of well-being and life satisfaction, which is detrimental to both the 
individual and the environment [30]. A better understanding of subjective aspects of 
well-being, which GNH is proposing to do, would be favourable in regards to 
recalibrating development towards an economy that sees economic growth as a means 
through which to achieve human potential, with individuals being put at its very centre. 

Talking about income increases, one of the most significant challenges that 
Bhutan may encounter in the near future is managing consumption levels in a society 
currently undergoing rapid urbanisation and modernisation (which are nonetheless 
swiftly changing cultural identities), trying to embrace the aspects of modernity that 
“provide individual and societal benefits while avoiding those aspects that lead to 
undesirable social, cultural, and environmental change” [30]. Furthermore, as outlined 
by Munslow and O’Dempsey [31], globalisation is known to increase inequalities, 
nationally and internationally. This last point is also linked to the notion of 
“degrowth”, which proposes that humankind, instead of struggling to grow constantly, 
should redefine development by resizing its economic and social systems so as to make 
them more long-term sustainable. 

As reported by Brooks [30], Meadows et al. [32] suggest that, in order to achieve 
large-scale change, before a shift of deeply ingrained beliefs and practices that affect 
behaviour, there must first be an envisionable alternative to the present situation. In 
Bhutan, such change is being achieved through formal and informal political 
institutions, as well as through social institutions such as Buddhism in which 
Bhutanese identity is rooted, whose beliefs shape values and perceptions and can 
promote sustainable ways of living. The state has made active efforts to link Buddhist 
teachings with environmental conservation, as can be seen from the many references 
to Buddhist philosophy in several government documents [30] and the emphasis that 
has been placed on the concept of “Buddhist leadership” [13,33], which goes beyond 
Western leadership definitions. These institutions’ far-reaching potential within 
Bhutanese society can thus serve as an effective leverage point for achieving change 
in the development discourse. Another identifiable crucial leverage point would be 
that of campaigning, which in Bhutan has likely played an important role in “making 
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the public aware of the efforts to maximise GNH” [30], and the same goes for the 
periodic surveys, the answers to which promptly highlight which factors the state can 
work on for introducing policies in line with the recommendations made by the public. 
Curiously, in Bhutan, it seems that the public’s understanding of Buddhism is actually 
increasing with development rather than dissolving because of it [30], which 
represents a peculiar trend when analysing the general relationship between economic 
growth, globalisation, and religions’ spread. 

Amongst the strengths displayed in the GNH policy, we can surely notice a strong 
view of mutual interdependence between ecology, society, and economy, with the 
planet taking precedence over the people, which form healthy ecosystems that in turn 
provide the basis for economies to flourish [13]. All this is strictly abiding by the 
systemic reality of sustainability, as displayed in Figure 3. 

Figure 3. Own re-elaboration of the strong sustainability approach. 
Source: Internal educational re-elaboration of public domain images. 

By conceiving the world’s system in such a way, GNH deviates from the human-
nature dichotomy that has led humanity to become alienated in relation to nature, and 
instead “more optimistically assumes the possibility of harmonious co-existence 
between mankind and nature” [13]. Further elaborating on this, GNH actually adds a 
fourth dimension to the systemic reality of sustainability, that of governance, which 
has the role of balancing the three other pillars through policy-making [13]. As 
outlined by Grugel and Uhlin [34], the marginalised and poor communities in the 
Global South “do not figure prominently in mainstream accounts of global 
governance,” so there is an urgent need for more inclusive state governance. Through 
GNH, the state provides Bhutanese citizens with enabling conditions for participating 
actively in the development of the nation and in the attainment of both individual and 
collective well-being [11]. 

By conducting the period surveys for measuring GNH in several regions 
throughout the country, considering several multidimensional indicators as well as 
taking into consideration the personal context of each individual, the Bhutanese 
government is able to gather information on the national distribution of resources (and 
act upon it if they aren’t being distributed fairly) and different needs in different 
contexts [15], thus deploying an integrated approach in its assessment techniques, 
which should serve as an adequate method for defining environmental policies. Over 
time, periodical measures of the national GNH Index will provide, as stated by Ura et 
al. [22], a “nuanced picture of the composition, diversity, and evolution of GNH across 
Bhutan,” which can be analysed by experts for determining what can be improved. 

For what concerns the weaknesses, first of all, there is great concern over the 
reliability of the surveys’ answers, for a variety of reasons. Self-reports, for instance, 
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may not be wholly trustable because people may be strongly biased due to their current 
emotional and mental state and thus base well-being assessments solely on the 
information at hand at that moment [14]. Subjective well-being indicators are quite 
tricky because they might be interpreted (and misinterpreted) in several fashions by 
their receivers, who would thus be giving out answers difficult to generalise, which is 
a crucial step in understanding the bigger picture of the case study in question and 
acting upon its shortcomings. 

One must also bear in mind that, if the GNH Index surveys were used for 
international comparisons, a “cultural translation” would be required along with the 
obvious linguistic one, because happiness is a cultural trait too: the extent to which it 
is shown and expressed depends on cultural norms, just like the way in which 
questions are phrased and terms with slightly different connotations are used can 
change the content of the question entirely [14]. In relation to this, Brooks [30] actually 
argues that despite Buddhist principles clearly not representing universal values, 
equivalents of these may be found in many world religions (and even within Western 
secular contexts), which could be employed by other nations for supporting alternative 
visions of progress. 

Still focusing on the surveys’ reliability, there might be other negative influences 
in the data-gathering process: The survey takes at least 5–6 h to complete, a time length 
that could easily bore respondents, therefore lowering the possibilities of receiving 
genuine feedback [15]. Bhutan’s geographical and cultural homogeneity also play an 
important part in the process, because carrying out surveys in a much more diversified 
country (i.e., China, India, or the US) would present experts with several more 
challenges [15]. 

For what concerns cultural homogeneity in Bhutan, though, this is not entirely 
true, as the 33 GNH Index indicators do not take into consideration the cultural values 
of 25% of Hindus and 5% of other faiths (Muslims and Christians) living mostly in 
southern Bhutan, which shows a clear case of cultural intolerance: while trying to 
preserve Bhutanese culture, the government is also strictly defining what Bhutanese 
culture is merely in relation to Buddhist-centred values [15]. Even in instances where 
religion may serve as a means through which to gain strong social cohesion (and thus 
help lead to more just and sustainable societies), there is a risk that it might negatively 
impact achieving social equity considering how many widespread religions rely on 
very strict biases (which might take the form of patriarchy, discrimination based on 
race, casteism, and so on), thus resulting in marginalisation of countless minorities and 
communities. 

As with most major innovations and approaches for measuring human well-
being, Bhutan’s policy of GNH is proving to be flawed from a series of social, ethical, 
cultural, political, and practical perspectives. At the same time, one must not forget 
that the expectations coming from international recognition of this policy would be 
too high to meet even for fully-developed countries, and so we must take into 
consideration that Bhutan is currently welcoming the arduous challenges that 
accompany the development process in an unconventional way that puts the focus on 
human and environmental capital rather than on economic growth. 

It is imperative to recognise the value of Bhutan’s current development model, 
and even more so to envision how it could also be integrated with and improved 
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through more recent, international research-backed reports such as the OECD’s 
“Guidelines on Measuring Subjective Wellbeing”, which represents one of the first 
official attempts at measuring subjective well-being [15]. 

Finally, Bhutan’s experience with GNH provides evidence of how GNH and 
GDP should work as complements instead of substitutes. Many of the problems 
associated with the economic progress pursued through GDP may indeed “encourage 
activities that reduce rather than enhance long-term well-being” [35], with rising GDP 
not necessarily resulting in a higher quality of life since it is a “misleading indicator 
of progress in the sense of well-being” [2], but by combining these two systems, 
innovative frameworks for both economic and human growth could be tested out and, 
eventually, employed. 

4.2. Buen Vivir in the Bolivian constitution 

Today, re-interpreted In a modern connotation, BV has the potential of renewing 
both social and economic relations on the basis of the stated values, especially for 
indigenous communities, which are generally known to experience marginalisation on 
the basis of a lack of or limited access to basic public services [17], as well as in 
relation to the discussion on societal alternatives, resulting in an evident case of 
epistemic ide [36]. Additionally, poor communities tend to suffer the most from the 
negative effects of globalisation and climate change [31]. Through the reconstruction 
of traditional BV-related worldviews, indigenous movements are seeking to 
reappropriate their rights to self-determination and territoriality [25], as well as 
strengthen cultural identities [19]. 

BV represents a decolonial approach to development in its questioning of the 
problematic assumptions about the homogenising, disempowering conception of 
power and the socio-ecological systems underlying development as intended by the 
Westernised world, which has historically disregarded indigenous knowledge in light 
of its foreignness to the functionings of scientific knowledge coming from the West 
[17]. As argued by Lang [36], colonialism may be over, but coloniality that is, “all the 
cultural colonial legacies that persist and multiply even after colonialism as such has 
ended,” on the other hand, still very much persists in this day as the “darker side of 
modernity”. Global injustice, as argued by Grugel and Uhlin [34], “is embedded in 
political, economic, social and cultural processes that have a global dynamic,” even 
though, clearly, “it is difficult to trace and allocate responsibility in any simple 
fashion.” In the BV worldview, Western knowledge isn’t predominant over 
indigenous knowledge, but the two are complementary and in discussion with each 
other. 

BV also breaks with Western assumptions regarding the society-nature 
dichotomy, adopting a systemic perspective that makes us rethink the way people and 
nature become political [25]; their separation isn’t feasible, as one contains the other. 
By criticising development, BV causes tensions at a deeper level and questions the 
very foundations of modernity, or rather the ontology (a particular worldview) of 
modernity, which has been ruling the world for the past centuries. On these political 
grounds, many ontologies that are considered alternatives can meet and interact [19]. 

Most BV initiatives function through a system of indigenous grassroots 
organisations that promote innovation from below; seeing how innovation is the 
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process of developing goods and services for the collective good, they believe that the 
decision-making process has to be carried out from the bottom up [17], also by taking 
into account the voices of the communities most marginalised. A great emphasis is 
placed on the concept of innovation which, since it is deeply entwined with politics 
and history, may very naturally “perpetuate the logic and ideals of colonialism” [17], 
i.e., consider “developing” countries to be less wealthy than developed countries due
to their lack of innovation while not questioning the centuries of colonisation that have
culminated in nowadays’ distribution of wealth amongst the world’s continents. BV
goes directly against such a colonial perspective by reimagining what it means to
innovate.

Moreover, for the moment, the countries belonging to the Global North do not 
seem to be engaging in discussions regarding BV practices and their implementation 
within governmental frameworks [37], thus not showing interest in development paths 
that stray from their own standards. The UN system, which is based on the paradigms 
of the most developed countries in the world and abides by their rules, has failed to 
“provide a financing mechanism to help developing countries achieve the structural 
transformations required for broad-based economic growth”, due to both the economic 
interests of the North within the South as well as the difficulties of identifying where 
to invest in the developing nations for obtaining the biggest benefits in terms of 
development [38]. As described by Gray and Gills [39], even though the debates on 
South-South economic cooperation and emancipation from the North are increasing, 
some are still skeptical regarding the fact that, even though South-South cooperation 
exists, the countries belonging to the Global South would still be operating under the 
global capitalist development paradigm, thus still placing them in a position of 
submission to the Global North. In this regard, by analysing the rise in global carbon 
emissions linked to the emergence of some countries historically belonging to the 
South (mainly India and China), Fuhr [40] argues that it might be too inaccurate to 
still cling onto the term “Global South”, as it encompasses an extremely vast array of 
nations that contribute to and are affected by global change in very different ways and 
which do not share a common view nor pursue the same interests on the international 
political stage. 

Passing onto the next point, BV principles might appear similar to those praised 
by Sustainable Development (SD) (An economic and political concept that started 
being applied after the 1992 Rio Declaration on the Environment and Development 
[18]; it is described by the Brundtland Report [44] as “development that meets the 
needs of the present without compromising the ability of future generations to meet 
their own needs”), but their core implications are different: while BV is at the heart of 
an indigenous knowledge-based framework of development and growth, SD does not 
differ nor detaches itself from Western notions of (purely economic) development, as 
it views nature as a commodity and economic growth as a driver for wellbeing; it is 
dominated by global institutions that aim at global conformity to Western ideals [18]. 
BV can then try to succeed in the areas where SD has failed, i.e., achieving long-term 
sustainability and communal well-being. 

As for the present, the main challenge rests in the state implementation of BV. 
Even though BV’s advancers haven’t properly addressed Bolivia’s political economy 
[25], it should be understood as being in constant dialogue with diverse contemporary 
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outlooks in search of a sustainable future. For instance, the notion of BV is certainly 
envisionable within the context of a Pluriverse, which brings together several post-
development thinking frameworks that aim at reversing the key legitimising 
assumption of Western development, which sees indigenous knowledge as 
incompetent and believes it must be replaced with Western knowledge [2]. 

If indigenous knowledge is to be acknowledged and applied at national and 
international levels, the epistemological branch of philosophy of science, which delves 
into the complex relations taking place between scientists, politics, and the public, 
must ponder what sort of knowledge can be considered true scientific knowledge (in 
other words, is the Western empirical method for conducting research the only 
possible one?) and ask itself how to quantitatively or qualitatively assess indigenous 
communities’ scientific literacy to determine whether their critiques and suggestions 
for research production are well-founded or not. Clearly, the practice of science itself 
often raises philosophical questions [41], and this also applies to indigenous 
knowledge. 

In relation to this last point, we might take as a reference the Kuhn Cycle, which 
serves as a representation of what was just stated. The Kuhn Cycle, outlined in his 
work “The Structure of Scientific Revolutions”, is used to represent the cycle by which 
so-called “normal science” continuously comes to exist. Generally speaking, “normal 
science” will experience a “model drift” due to the input of “pre-science”, leading in 
turn to a “model crisis” and, therefore, to a “model revolution” and a “paradigm 
change”; this new paradigm will, inevitably, come to be considered itself as the new 
“normal science” [27]. As for nowadays, “normal science” consists of Western-
compliant knowledge which, considering its proven inadequacy to address the global 
environmental crisis we’re currently facing, seems to be undergoing a period of serious 
“model crisis”; in the meantime, the so-called “model revolution” might eventually be 
triggered by indigenous knowledge (or, for the sake of the example, by any other post-
development thinking framework), which, after leading to a “paradigm change”, 
would start to be perceived as “normal science” again, and so on. This goes to show 
that Western science, despite being predominant nowadays, will probably come out of 
its current crisis deeply altered, thus leading many societies to adopt a new paradigm 
of development. 

Yet another important issue to be addressed is that of measurement: for BV-based 
policies to become internationally recognised and, eventually, implemented, there 
must first be some indicators that quantitatively demonstrate the system’s efficiency; 
otherwise, they will always be overlooked by quantitative data-driven governments 
[18]. Under this perspective, the aforementioned Bhutanese policy of GNH is proving 
to be more effective because it exhibits clear results obtained through national surveys. 

Passing onto the cultural side of BV, an important aspect of the suma qamaña 
view, autochthonous to Bolivia, is that it is deeply linked to the natural, cultural, and 
social landscape of the region [36], and so it cannot be directly applied to other 
contexts; people belonging to different cultural contexts will have to establish and 
employ their own view of BV [19]. Bolivia, though, can serve as a case study for other 
countries in adopting a critical approach toward the challenges and advantages that 
adhering to a similar developmental framework might imply. 
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Due to the recent deep political perpetration of BV concepts within Bolivia’s state 
institutions, BV discourses have been to some extent appropriated by the state, despite 
indigenous movements and social organisations’ attempts at reappropriating them and 
using them as “self-emancipatory tools” [25]. Even though national elites are known 
for conceiving indigenous knowledge as a backward and folkloric way of thinking that 
must be “tolerated as a sign of respect for the past but not valued as a knowledge 
system that might truly contribute to addressing current and future humankind 
challenges” [17], it did not take them long to recognise the true potential of BV 
narratives for maintaining and even perpetuating the business-as-usual development 
framework, thus appropriating it for their policy agenda [25]. Although BV principles 
inscribed in the Bolivian Constitution advocate for the importance of bottom-up 
approaches and inclusivity of the marginalised over a logic merely centred on 
economic growth, which can significantly reduce potential shortcomings and 
oversights thanks to the several points of view (or paradigms) taken into account in 
the policy-making process, all BV-related policies introduced so far have been decided 
by a single actor, the state, thus directly going against “the idea of BV being a plural 
construction from actors at all levels” [18]. Likewise, in Ecuador, despite the BV 
approach already being implemented in the new Constitution, the State still seems to 
be following in the footsteps of former development strategies, still far from attaining 
the goals it had previously set for itself [37]. It seems that the governments were able 
to convert spaces formerly claimed by indigenous groups into spaces now dominated 
by the state itself, thus limiting the indigenous peoples’ ownership in the decision-
making process as well as their understanding of it [42]. Such a state centralisation of 
the decision-making process can also come across as a sign of “continuing coloniality” 
[16]; the governments of Bolivia and Ecuador, thus, were not actually willing to 
“engage in intercultural dialogue and truly change how state decision-making takes 
place,” as this would have required them to reconsider the status quo in development 
processes [42]. Policies that adopt bottom-up approaches should then directly stem 
from the needs of the people living in a certain context, rather than from those of 
policy-makers in the upper part of the political hierarchy, who may not be fully aware 
of how their policies could go on to concretely impact people’s lives. 

Through the means of the same mechanism of inclusivity that has enabled 
indigenous leaders to be appointed at the head of governmental offices, indigenous 
representatives have also been forced to comply with state institutions and restrain 
their more radical demands, otherwise running the risk of being strongly criticised or 
even criminalised by the state [16], resulting in a problematisation of power relations 
between different political actors and in governmental control of social movements, a 
silencing of critical political voices [16]. 

An even bigger issue can be identified: the BV framework in Bolivia currently 
coexists with the Western mainstream developmental perspective, which 
simultaneously allows for the extractive exploitation (mainly mining, oil, and gas) of 
indigenous and Amazon territories apparently “on behalf of the national interest”, 
therefore resulting in “state dispossession of territories and livelihoods” and a 
“profound economic dependence on natural resource exploitation,” despite many 
articles of the Bolivian Constitution asserting the country’s need to move away from 
such destructive practices (articles 1, 2, 290, 316, 319) [25]. Since the state has 
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complete ownership of natural resources, indigenous groups, who tend to perceive the 
territories they live in as inalienable, are not asked to provide their consent before the 
State engages in practices that are destructive to their environment and harmful to their 
people [25]. The indigenous peoples’ right to consultation and to be informed, as 
Flemmer and Schilling‐Vacaflor argue [42], should represent “the basis of the new 
global model shaping state-indigenous relations,” as it enables indigenous people to 
play an active part in their own development, especially when it concerns significant 
socio-environmental impacts on their lands.  

At this point, a parallel can be drawn between the South American indigenous 
perspective on nature and Barry Commoner’s Law 1 and Law 4 of ecology which, 
respectively, assert that “Everything is Connected to Everything Else” and “There Is 
No Such Thing as a Free Lunch” [28]. The indigenous experience in South America 
is, indeed, deeply linked to conceiving nature as a living, sentient being, which should 
not be treated as a commodity for exploitation [17]; it is a whole, comprehensive 
system that is deeply associated with human activities (be they preservative or 
destructive), and it is cherished as an ensemble of elements to utilise and recycle in a 
respectful way (since nothing in nature can be regarded as a “free lunch” and 
everything comes with a consequence) that allow human populations to grow and 
flourish. 

Despite BV’s “radical critique of the foundations of the idea of development” 
arguably going as far as to represent not an “alternative to development” but an 
“alternative to alternative development” [25], it seems that the mainstream economic 
model has not yet been challenged in Bolivia, maybe on account of BV’s assimilation 
into Western developmental frameworks. BV’s transformative potential has been 
vanishing in the process of translation into concrete political practices, a process that 
poses a great risk to these indigenous beliefs’ so-called “indigenousness” [2]. There 
are still several contradictions and inconsistencies between official pronouncements 
regarding the indigenous cause and environmental protection and actual exploitative 
governmental practices [16]. 

Before concluding, and after having explained the complex social, political, 
economic, and environmental challenges that the policies of GNH and BV seem to 
pose, we would like to relate all of the aforestated to a useful tool for systematically 
assessing any sort of system in a methodological and thorough fashion, namely the 
systemic thinking iceberg (Figure 4), which breaks down any system into sections on 
the basis of their “depth” or, rather, the increasing leverage that would result in acting 
on certain factors of the system in question. Such a tool can also be taken into account 
in relation to any environmental policy for analysing whether it’d be possible to 
operationalise said policy to a context different than that of origin, especially for what 
concerns the underwater tip of the iceberg, which consists in identifying the values, 
assumptions, and beliefs that intrinsically shape the system and make it what it is. 
Thus, advancing an open question, would identifying such variables for the policies of 
GNH and BV give insight into how to harness their potential in countries other than 
those of origin? And if so, in what fashion could such research be carried out in order 
for it to be as objective and unbiased as possible? What concerns the intrinsic cultural 
views and beliefs of researchers? 
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Figure 4. Systemic thinking iceberg. 
Source: own additions (in red on the left) to the original image of Academy for Systems Change (1996). 
The Iceberg model [43]. 

5. Conclusion

As all the above points have demonstrated, nowadays more than ever, there is a
concrete need for the Global South to influence the North in terms of how development 
might be envisioned in the future, moving away from unsustainable practices solely 
focused on GDP and towards more holistic views of wellbeing and growth. More and 
more Global Southern countries are starting to transcend the North-South dichotomy 
and reshape the definition of development through their own distinctive societal and 
environmental paradigms on change, growth, and betterment, ultimately aiming to 
build more sustainable and inclusive futures for themselves while setting the example 
for other nations to follow. Nevertheless, the dominant GDP-based approach to 
development is still reluctant to welcome a new set of metrics able to merge knowledge 
coming from several aspects of sustainability, societies, and collective well-being with 
mainstream development worldviews. Further research in such a complex field is 
needed in order to better comprehend how the Western canon in innovation thinking 
could be decentered so as to make space for alternative epistemological perspectives 
that are better aligned with environmental and social concerns than the ones currently 
being employed, in such as the above-explained policies of Gross National Happiness 
and Buen Vivir. Ideally speaking, the key question should be more “How can the state 
engage with indigenous and traditional knowledge and redefine itself according to it?” 
rather than how to assimilate such knowledge and maintain the primacy of economic 
growth, but this does not reflect the world that we have so far created for ourselves. 
As with any radical decolonising project that questions the very foundations of 
Western-type power relations, an increased degree of self-criticism and introspection 
is needed for the policies of GNH and BV, with an accurate analysis of the implications 
and challenges that they might bring adopted as the focus of new research on this 
subject. The most relevant adversity for the time being is to assess the most effective 
way to successfully operationalise such tools in their countries of origin (especially in 
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the case of Bolivia, as we have seen) and, eventually, in other countries that might 
perceive measuring wellbeing and safeguarding the natural environment, as well as 
the people living in it, as the new development frameworks going forward if humanity 
is to hope avoiding the looming environmental crisis that is currently threatening not 
only humankind’s extinction but also that of countless other species in the process and 
a whole planet’s ecological balance. All in all, alternative epistemologies from the 
Global South, such as the two ones discussed in the present manuscript, offer insights 
into how the very notion of development and wellbeing can be meant and implemented 
in both the Global South and the Global North, within a wider understanding of 
decolonial thinking, i.e., not only an economic one but also philosophical and political. 
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Education for sustainable development in art, science, technology, and the 
environment: Is there a methodological proposal for school and higher 
education? 
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Abstract: This article aims to examine the relationship between art, science, technology, and 

the environment to transform the vitality of developing methodological strategies through 

education for sustainable development. The main goal is to generate a greater importance of a 

new demand through the selective didactic proposal in different educational systems, both for 

school education and for higher education. The new methodological foundations for rethinking 

and reviewing the knowledge of educational research through documentary study and 

sustainability in the general educational system. This model of sustainable development in 

education—schooling and higher education—involves actions and activities based on the 

concept of sustainable development. There is a new search for different modalities and 

educational subjects for sustainable development. The new methodological orientation in both 

educational systems makes it possible to create teaching tools that address sustainability, 

tolerance, and self-care responsibility toward the future of climate change. 

Keywords: school education; higher education; art; science; technology; environmental; 

sustainability; holistic approach 

1. Introduction

The sensitivity of the research has led many authors to consider nature as living
beings and environmental communication, especially learning tools and teaching 
materials, taking into account that transforming sustainability education is related to 
holistic-philosophical theory, that is, creating new multidisciplinary knowledge for 
environmental culture, technology, biology, art, and science [1–6]. Education for 
Sustainable Development (ESD) is a learning approach to foster different attitudes and 
values, incorporating a sustainable and equitable future for all schools and higher 
education, depending on the educational system [7,8]. Also, there is a need in the ESD 
literature to include the holistic approach, since it represents multiple perspectives on 
the content of environmental, social, and economic factors, depending on the 
interrelationship between space and time [9–11]. However, it is possible to learn a new 
holistic approach to ESD. The great challenge facing our planet is quite urgent and 
very dramatic. According to the current definition of Global Goal No. 4 for Sustainable 
Development Goals (SDGs) [12], EDS is contemplating its goal of “ensuring inclusive 
and equitable quality education and promoting lifelong learning opportunities for all” 
[13]. Therefore, this global goal 4 for the SDGs requires a transformative approach to 
education that goes beyond literacy and sustainability. Not all emphasis should be on 
the quality of nature, but it envisions an inclusive education system that ensures 
equality of access for marginalized and impactful student groups. The idea of school 
and higher education underlies the competence of ESD for students through a series 
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of holistic, interdisciplinary content perspectives and democratic education strategies 
[9]. 

Most of the educational activities of human beings have altered the Earth’s 
ecosystems in such a way that our very survival seems to be in danger due to new 
changes that are increasingly difficult to reverse. Instead, this means comprehensively 
addressing environmental, social, and economic problems before global warming 
increases to several dangerous levels and new climate change fins, deepening with 
eco-philosophy, such as the holistic approach and ethic systems. UNESCO’s 
Education for Sustainable Development 2030 initiative aims to achieve the personal 
and social changes necessary to turn the new curriculum and teaching materials, 
especially the incorporation of students and teachers [14,15]. It becomes necessary to 
identify the abilities of “the weakest” to enhance his abilities within the class group; 
the consequent educational proposal will have to respond to the needs of pupils, taking 
into account the conditions of the extreme heterogeneity of the classes and aiming at 
the discovery of their bodies and their motor and communication skills to increase 
esteem and self-confidence [16,17]. It is difficult to judge the ESD in relation to the 
study of the holistic approach to the subject and the pluralistic approach to teaching in 
relation to the sustainability awareness of the students and, of course, the educational 
system [9]. The necessity arises to identify the strengths and abilities of those 
considered the most vulnerable within the class group. Subsequently, the educational 
proposal should cater to the diverse needs of students, taking into account the 
considerable heterogeneity within the classes. It is to explore and develop their 
physical, motor, and communication skills, fostering an environment that enhances 
self-esteem and confidence. 

The main goal is to generate a greater importance of a new demand through the 
selective didactic proposal in different educational systems, both for school education 
and for higher education. 

2. Materials and methods

The systematic approach employs teaching materials development and
adaptation, incorporating diverse and complementary subjects like bioart, 
environmental art technology, recycled art, and other related areas. This approach 
applies teacher training and educational practices across various levels of universal 
education. 

The new methodological foundations to rethink and review the knowledge of 
educational research through documentary study and sustainability in the general 
educational system. Likewise, the research used in the literature study to deepen the 
various characteristics depending on the educational analyses, both for school 
education and for higher education, but not all sources were provided for different 
studies; also, some sources were collected, compared, and analyzed according to the 
SDGs of qualitative research. These initiatives seek institution-wide curricular change 
to recognize overlaps between ESD and other thematic agendas, such as 
interdisciplinary teaching and learning, graduate employability, and citizenship 
education [18]. 
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3. Results

This model of sustainable development of education—schooling and higher
education—involves actions and activities based on the concept of sustainable 
development. Therefore, this complexity of the SDGs system generates teaching 
quality and transversal educational learning through sustainable development along 
with activities based on art, science, technology, and the environment. 

When discussing sustainable development, it is considered that sustainability has 
three dimensions: the environment, the economy, and society (Figure 1); therefore, 
the main idea revolves around achieving a good balance, expressed using other 
commonly used terms such as pillars, domains, aspects, and spheres [19]. Finally, 
several authors have discussed the three dimensions of sustainability to classify 
planetary (or ecological) integrity, transforming the other term into an environmental 
dimension [20,21]. 

Figure 1. Three dimensions of the original model [19]. 

This visual representation shows sustainability as three circles that intersect their 
three dimensions to intervene in the new concept related to the methodological 
proposal in different educational systems, depending on the level of student learning 
or the teaching of professional teachers. Next, there are several representations 
between art, science, technology, and the environment to transform the selective 
didactic proposal in different educational systems (Figure 2). 

Figure 2. Additional three areas along with the three dimensions of the original 
model [19]. 
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It is hard to analyze ESD based on the new meanings or the different educational 
branches together with the three long-term dimensions, or the major priority changes, 
that is, depending on the SDGs through educational modalities and subjects for 
sustainable development. Both figures are parts of the innovative proposal through a 
holistic approach and educational ethics, depending on the teaching role and its 
establishments/institutions within the contents of didactic material or different 
programs of the complementary subject. 

4. Discussion

There is a new search for different modalities and educational subjects for
sustainable development. For example, some ESD keys are included in various 
educational subjects to optimize sustainable development and, of course, the 
improving use of didactic tools throughout the universal education system (Table 1). 

Table 1. Keys of ESD about the methodological proposal for school and higher education. 

Key Description Parameter based on SDGs 

Artful awareness for 
sustainable 
development 

Within the framework of ESD, a significant goal is to cultivate a nuanced 
understanding and appreciation for sustainable development issues through artistic 
expression. This encompasses themes such as climate change, biodiversity loss, 
poverty, and social inequality, aligning with UNESCO’s SDGs. 

(1), (2), (3), (5), (6), (7), (8), 
(9), (10), (11), (12), (13), 
(14), (15) 

Holistic critical 
thinking 

ESD encourages a holistic approach to critical thinking, urging learners to analyze 
intricate global challenges with depth and insight. This involves exploring the 
intricate interconnections between social, economic, and environmental factors 
within the realms of art, science, and technology, in line with UNESCO’s SDGs. 

(1), (5), (6), (7), (8), (9), (10), 
(11), (12), (13), (14), (15), 
(16), (17) 

Interdisciplinary fusion 
for comprehensive 
solutions 

ESD champions interdisciplinary approaches that seamlessly integrate insights and 
perspectives from various disciplines, including art, science, technology, and 
environmental studies. This approach is essential for developing comprehensive 
and sustainable solutions in alignment with UNESCO’s SDGs. 

All, and except of (4) 

Artistic civic 
engagement for 
positive impact 

ESD seeks to empower individuals through artistic expression, enabling active 
civic engagement in communities. By merging art and science, individuals can 
contribute meaningfully to positive social and environmental change, aligning 
with UNESCO’s SDGs. 

All, and except of (4) 

Ethical foundations in 
art, science, and 
environment 

ESD places a strong emphasis on ethical values, including social responsibility 
and environmental stewardship, instilling a sense of duty toward present and 
future generations. This ethical framework is integral to UNESCO’s SDGs. 

(1), (3), (5), (6), (7), (8), (9), 
(10), (11), (12), (13), (14), 
(17) 

Integrated skills 
development for 
sustainability 

ESD focuses on cultivating practical skills within the intersection of art, science, 
and technology. This includes critical thinking, problem-solving, collaboration, 
and communication skills, all crucial for addressing sustainability challenges in 
alignment with UNESCO’s SDGs. 

All, and except of (4) 

Artful promotion of 
sustainable lifestyles 
and choices: 

Through the integration of art, science, and environmental ethics, ESD encourages 
individuals to adopt sustainable behaviors and lifestyles. This involves considering 
the environmental, social, and economic impacts of their choices, contributing to 
the realization of UNESCO’s SDGs. 

All, and except of (4) 

Note: SDGs do not correspond to the listing of 17 goals with their targets and indicators about the key and the description: (1) = No poverty; (2) 
= Zero hunger; (3) = Good health and well-being; (4) = Quality education; (5) = Gender equality; (6) = Clean water and sanitation; (7) = 
Affordable and clean energy; (8) = Decent work and economic growth; (9) = Industry, Innovation and Infrastructure; (10) = Reduced inequality; 
(11) = Sustainable cities and communities; (12) = Responsible consumption and production; (13) = Climate action; (14) = Life below water; (15)
= Life on land; (16) = Peace, justice and strong institutions; (17) = Partnership for the goals [7,8,12].

However, some points to contextualize the preparatory skills, as well as this table, 
incorporate the objective (SDG 4) associated with ESD into several goals for 2030. It 
is not easy to create a new methodological proposal for students, depending on the 
educational system of school and higher education. Through the creation of inclusive 
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teachings in various branches or didactic knowledge towards the future of the SDGs, 
it is possible to propose free, equitable, and sustainable quality education to produce 
and motivate independent and relevant learning. It is possible to ensure that the entire 
educational system, of course, including school and higher education students, have 
various personalized access—similar to the Finnish educational system—for teaching. 

The question is not so much whether these are the key concepts; rather, they 
provide a starting point for developing interpretations within the disciplines of 
environmental, functional, cultural, and critical literacy [22]. However, the current 
situation of equal access through sustainable culture in the universal educational 
system to transform art, environmental, technological literacy, and 
scientific/experimental study, depending on school and higher education, and 
including education in general. Not all the skills necessary to access the educational 
project and teaching work are limited to specific levels, but all levels of teaching and 
vocational training are for vulnerable people, including people with disabilities, sexual 
orientations (or diversity), women, indigenous peoples, and economically 
disadvantaged people. This inclusion is not achieved through social reinforcement 
integrated into the methodological proposals of various educational areas for 
sustainable development. 

5. Conclusion

There is no search for holism in complementary education for sustainable
development within the educational system. The new methodological orientation in 
both educational systems makes it possible to create teaching tools that address 
sustainability, tolerance, and self-care responsibility toward the future of climate 
change. With this complexity of the educational interaction of the SDGs, it is essential 
to analyze the alternative quality, that is, the educational practice is connected with the 
role of teaching to facilitate student learning, of course, the study plan on the 
knowledge of various disciplines, classroom management and guidance to solve 
problems and sustainable development, and of course, professional ethics within the 
universal educational system. 

It is relevant to value teaching motivation and the connection between 
environmental culture, technology, biology, art, and science with the didactic tools 
used. It is not always possible to determine new criteria for different knowledge (or 
new concepts) in school and higher education to enrich students at various levels of 
learning. 

Finally, to highlight the new debate through UNESCO’s SDGs that prevents 
educational work through the set of creative-experimental practices that relate art, 
science, technology, and, of course, the crisis of climate change to support the 
environment. On the other hand, our methodology aims to use new teaching 
instruments to improve literacy and sustainability for school and higher education 
within ESD. 

Conflict of interest: The author declares no conflict of interest. 
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Abstract: Subject area: This case allows management students to engage with the 

implementation of sustainable supply chain management practices both at the macro and micro 

levels. The decision to make supply chain operations sustainable is no longer an option for 

many organisations. The question is not “should we do it? but how can we implement 

sustainable supply chain management practices?” Study level/applicability: This case has 

been developed for management institutes and schools that teach undergraduate and 

postgraduate programmes. Sustainability has become an essential module in management 

curriculums; thus, this case is relevant for management programmes (operations, logistics, 

supply chain management, business studies, and management). Case overview: This case 

highlights the achievements of Rameshwaram (plant head at the Nirlep factory of Bajaj 

Electrical Ltd.) and his team for successfully completing a sustainability initiative—Zero 

Waste to Landfill (ZWTL)—in a short span of six months. This case is divided into two parts: 

the first part presents their initiatives in making all echelons of their supply chain sustainable; 

the second part specifically outlines how they achieved Zero Waste to Landfill in one of the 

manufacturing operations in a short span of six months. A cross-functional team was put 

together to plan and implement the ZWTL project. Initially, the team encountered many 

challenges, such as poor quantification of waste at the factory site, inadequate infrastructure 

for waste segregation, a lack of vendor participation, and extensive training of vendors and 

employees as needed to ensure project compliance. However, with sustained efforts, the goal 

was achieved. As a result, BEL became the first Indian company in the sector to achieve 99% 

diversion from landfills for the waste generated at the Nirlep factory in 2021. It translated into 

a dramatic reduction of adverse environmental impacts. Monetary benefits were also realized 

by utilizing the waste for commercial use. As customers across the globe appreciated their 

efforts, their brand equity increased severalfold. Expected learning outcomes: The case 

establishes that supply chain sustainability initiatives can never be completely successful 

without the unanimous engagement of internal and external stakeholders. In present times, the 

foundation of business performance has moved away from financial profitability only to the 

“triple bottom line,” which incorporates environment and social responsibility. The choice 

between commercial viability and sustainability is no longer available to the companies, as 

they need to integrate environmental and social goals within their businesses and provide 

transparency on sustainable performance and value to not only all stakeholders but also 

policymakers and consumers. 

Keywords: supply chain sustainability; Zero Waste to Landfill; 5R approach 

1. Introduction 

Supply chain sustainability has been a critical topic of discussion amongst 
academics and practitioners for almost two decades now, more so after the COVID-
19 pandemic. As modern supply chains become global, their environmental footprints 
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become more visible as goods are produced, transported, and consumed across the 
globe. Supply chain sustainability refers to the companies’ initiatives to integrate and 
manage the environmental and social impact of their products’ movement through the 
supply chain, from raw material suppliers to production, storage, and delivery to the 
final customer [1]. Consequently, supply chain managers shoulder added 
responsibilities that include decision-making on sustainable sourcing, zero waste 
management at manufacturing sites, relationship management with recyclers, and 
asset recovery, in order to cut down costs and maximise sustainability-related efforts 
[2]. Although financial profitability and growth still remain the focus for most 
organisations, the goal to minimize environmental damage through the reduction of 
energy and water consumption and waste production while creating a positive 
influence on people and communities is now embedded in the triple bottom line [3]. 

In response to the wake-up call given globally by various stakeholders to preserve 
the environment, many Indian organisations are making substantial efforts to reduce 
their carbon footprints and enhance sustainability goals. This case chronicles the steps 
taken at Bajaj Electrical Limited (BEL) to make its supply chain sustainable in a 
broader context. At a granular level, it showcases the successful implementation of a 
project—Zero Waste to Landfill (ZWTL)—undertaken at one of the manufacturing 
sites in a very short span of 6 months. Several challenges were overcome to make this 
project a success by Rameshwaram—Plant Head and his team in June 2021. 

The case demonstrates that organizations can change leaders with the help of 
dedicated teams to create a difference for people, profits, and planets. Often, it is 
argued that sustainability initiatives come at the expense of profitability, but this case 
successfully validates that sustainability goals add to the profitable bottom line. The 
triple bottom line is a business concept that posits firms should commit to measuring 
their social and environmental impact—in addition to their financial performance—
rather than solely focusing on generating profit, or the standard “bottom line.” It can 
be broken down into “three Ps”: profit, people, and the planet [4]. 

Rameshwaram had just started the day’s work after sipping hot coffee when he 
received a call from his boss, Vaibhav Raj—SCM and Manufacturing Head at Bajaj 
Electricals Limited (BEL). He was being urgently summoned to his office. 
Rameshwaram knew that his boss had a crucial board meeting with the top 
management the day before. As he made his way to the boss’s office, he started 
thinking about what had gone wrong in the last few weeks. As the plant head of two 
manufacturing units of Bajaj Electricals Limited, situated in Aurangabad, 
Maharashtra, he has worked diligently for the past four years. The worker complaints 
and machine breakdown—two persistent factory issues—had reduced considerably 
during his tenure—a fact that he was very proud of. 

The boss looked worried when he entered the office. On seeing him, he 
exclaimed, “Rameshwaram, we have been selected to lead the Zero Waste to Landfill 
(ZWFL) initiative by the top management—a goal that we need to achieve in six 
months. I am happy and proud of the project, but there is no preceding history of its 
implementation in any Indian organization. There is no predefined protocol, and the 
time period is very short. I know you have experience and have worked with different 
teams (operations, marketing, procurement, and new product development), but this 
is clearly out of our domain. What should we do?” 
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After assuring his boss that he would have a preliminary plan in two days, 
Rameshwaram left his office with mixed feelings—excitement and trepidation—as 
many thoughts churned in his head. He started recollecting the company’s history as 
he sat on his chair. 

1.1. Bajaj Electricals Ltd. (BEL)—The company background 

BEL, a globally renowned and trusted company, was part of INR 380 bn. Bajaj 
Group. Its business was spread across different categories: 1) illumination—lighting 
of commercial spaces, industrial premises, infrastructure, and cityscapes with LED 
lighting, conventional luminaires, accessories, and more; 2) consumer appliances—
home and kitchen appliances in the latest designs and technologies; 3) exports—to 
multiple nations across the globe, ranging from the UAE, Egypt, and Saudi Arabia to 
Bangladesh, Malaysia, and Indonesia; 4) EPC—the entire spectrum of power 
transmission, distribution, and illumination. It had its own world-class manufacturing 
and galvanizing plant. Besides consumer products, the company contributed 
immensely to outdoor projects such as landscape lighting for Chhattrapati Shivaji 
terminus, sports lighting for Wankhede, the flag mast at Siachen base camp, and the 
smart lighting project in Jaipur. With 20 branch offices, 5 in-house manufacturing 
facilities, approximately 500 customer care centers, and over 3000 employees, the 
company had a pan-India presence. The company had long-term partnerships with 
global brands such as Securiton, Switzerland; Delta Controls, Canada; Magnum 
Energy, USA, etc. The company enjoyed tremendous credibility amongst investors as 
it had witnessed exponential growth in the share price in the last decade. 

1.2. Sustainable development vision at Bajaj Electrical Limited 

Rameshwaran recalled that his company was one of the pioneering companies in 
India to recognize the importance of sustainable development, and hence its vision and 
mission statement—“enhancing quality of life and bringing happiness with 
sustainability—included holistic development.” The management had invested in six 
core values: integrity, teamwork, customer delight, empowerment, innovation, and 
trust, to ensure a 360-degree buy-in from all stakeholders. 

Following the Gandhian principles followed by the founding father, Jamnalal 
Bajaj, the company is strongly associated with the tagline “preserve the environment, 
deserve a sustainable future”. Their core business strategy had sustainability 
embedded in it. The top management believed in giving back to the community, and 
this was evident by several initiatives they had undertaken in the past few decades 
(Figure 1). 

 
Figure 1. Sustainable activities across BEL units [5]. 

52



Sustainable Social Development 2024, 2(2), 2412. 

 

 

2. Supply chain sustainability 

Rameshwaram had been part of the team that had attended many seminars on 
supply chain sustainability and led sustainability initiatives at BEL in the past. He had 
also been part of the newly formed Resilience Group during the COVID-19 pandemic. 
Although the company was doing well, the management knew that a robust and 
resilient supply chain was essential for making finished goods available on a timely 
basis. As with many other companies, BEL also struggled with many challenges due 
to the COVID-19 pandemic. The company was heavily dependent on the contract 
manufacturing model for its consumer goods division, and the direct impact was seen 
in raw material volatility, labour shortages, factory shut-downs, congestion in logistic 
chains, and restrictions on imports. Indirect impacts such as liquidity crunch, inventory 
issues, and inadequate supply of subcomponents also posed a serious threat to the 
smooth recovery. 

Rameshwaran’s team has undertaken several critical measures to combat these 
challenges: 1) The ‘make vs. buy’ analysis for finished goods and critical components, 
as this aimed to address potential supply shortages and ensure uninterrupted 
availability of products. 2) ‘Alternate supplier development', which helped to expedite 
capacity augmentation. The initiative focused on revisiting the entire supply 
ecosystem, covering multiple sub-component suppliers (Tier 2 to Nth), and aiding 
import localization at a brisk pace via online and offline workshops. 3) ‘Project 
MULYA’—sourcing of commodities was centralised and it offered better controls to 
support partners in a volatile market. 4) reduction and optimal utilisation of energy, 
water, raw materials, logistics, etc., by incorporating new techniques and innovative 
ideas. 
a) Sustainable new product development 

With the help of the new product development design team, his plant was 
manufacturing many energy-efficient products, such as Bajaj ceiling fans with anti-
germ and dust features, a 5-star-rated fan named ‘Kassels Star’ that consumed less 
power as compared to a regular ceiling fan, and a 7-watt LED bulb that delivered as 
much as 600 lumens more output than a normal 60-watt GLS lamp. Further, none of 
the Bajaj LED lights used any chemical compounds that were potentially detrimental 
to the environment. This was in sharp contrast to the CFL, or mercury lamps. The 
company’s range of LED lighting was also safe for domestic usage as it did not emit 
harmful radiation like ultraviolet light, infrared radiation, or chronic exposure, which 
caused serious health complications. Also, in view of regular electricity-related issues 
like power cuts or load shedding that were common in the non-metropolitan regions, 
the range of Bajaj LED lighting was developed to deal with random voltage 
fluctuations or abrupt discontinuation of electricity. Last year, Rameshwaran visited 
the largest Transmission Line Towers (TLT) manufacturing facilities at Ranjangaon 
in the Pune district of Maharashtra. He had been very impressed as the manufacturing 
facility was ISO 14000 and ISO 9001 certified and was equipped with the most 
sophisticated, computer-controlled state-of-the-art machinery. The manufacturing 
facility had been approved and appreciated by the Power Grid Corporation of India 
and all reputed electricity boards across the country for its relatively low energy 
consumption. 
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b) Sustainable procurement 
Rameshwaram also recalled the arguments he had with the Purchase Head, Amit 

Vohra, last year. He had issued a requisition invoice for raw materials from a new 
supplier. The new supplier was highly reputed, known for quality and consistency, and 
innovative in developing eco-friendly raw materials. The supplier had assured 
Rameshwaram that adequate steps would be taken for safe transportation and 
optimisation of logistics, which, in turn, helped to mitigate the impact on the climate. 
In fact, Rameshwaram had been thinking of outsourcing certain key processing 
activities to this vendor. This would reduce his manufacturing and delivery times to 
important customers. Although the new vendor had suffered some losses during the 
COVID-19 pandemic, Rameshwaram had sought approval from the management to 
support this vendor with technical and financial assistance, which included training 
for CTQ. All these key initiatives were supported with a “partner-centric approach—
a management philosophy that the company had adopted recently wherein the 
‘suppliers’ were referred to as ‘partners’ to encourage seamless communication about 
areas of concern. The company had offered financial help to supply partners and 
encouraged them to arrange manpower, provide skills training required for the job, 
and increase shift timings to increase output with limited resources during the COVID-
19 pandemic. Financial support was also extended for trade finance and early 
payments. However, Amit had been against the change of vendor as the new supplier 
had quoted higher prices (by 15%). After much discussion and negotiation with the 
new vendor, they sealed the deal, and the new vendor was awarded a contract for 5 
years. Amit still reminded him of that tough phase whenever they met for coffee; the 
contract had been a win-win situation for both the company and the vendor. 
c) Sustainable operations 

Rameshwaran had been instrumental in adopting technology that remained the 
bedrock of manufacturing excellence at his plants. Ten years ago, he had been to 
Germany to receive training on the latest CNC machine for manufacturing home 
electricals. It had taken almost five years for his team to promote clean energy usage. 
Rooftop solar panels had been installed at his manufacturing facilities, with an 
installed capacity of 1.6 MW and the potential to generate ~23 lakh units annually. 
Almost all consumer products, like water heaters, fans, LED lights, pressure cookers, 
and mixer grinders, were backed by the latest technology to produce quality products. 

His manufacturing facilities faced a tough time when the plants had to be shut 
down due to the COVID-19 pandemic in March 2020. As the lockdown restrictions 
eased and manufacturing units started operations again, social distancing protocols 
were strictly followed. To ensure smooth operations, he has been an integral part of 
more than six cross-functional teams (CFT) to address key concerns related to 
productivity, quality, cost optimisation, maintaining adequate inventory levels, 
increasing operational efficiency, and improving capacity utilisation. Since the 
workforce was suffering due to ‘no work, no wages’, they had come up with a business 
continuity plan in July 2020, strictly adhering to COVID-19 protocols that ensured the 
health and safety of their workers. 
d) Sustainable warehouse and transport management 

An integral part of manufacturing operations is outbound logistics. 
Rameshwaram’s workload and stress had reduced considerably when the top 
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management decided to collaborate with Mahindra Logistics Limited (MLL) to offer 
innovative logistics optimisation and outsourcing services under ‘Project Samriddhi’. 
The project involved end-to-end redesigning and outsourcing of logistics services by 
MLL, with the twin objectives of achieving improved and best-in-class service levels 
and reducing logistics costs by over 25% annually. It was one of the biggest deals in 
the Indian logistics industry, worth more than 1000 crore, to be carried out over a 
period of five years. MLL would completely redesign and consolidate the company’s 
logistics network with storage optimisation, transportation, and inventory 
management through the integration of advanced technology and automated 
processes. MLL was asked to introduce sustainable practices at the warehouses to 
reduce its impact on the environment. Through the regional fulfilment centres, the goal 
of improved delivery lead time for pan India customers, dealers, and distributors 
would be achieved. MLL was also asked to deploy long-haul fleets and local 
distribution trucks, equipped with the latest tracking technology and set up centralised 
control towers to ensure smooth operations. MLL promised to eventually use electric 
delivery trucks from EDel to support Bajaj Electricals’ sustainable logistics practices. 
e) Reverse logistics and extended producer responsibility (EPR) 

An integral part of Rameshwaran’s job was to provide a safer and more 
sustainable manufacturing environment. He held regular meetings with his team to 
ensure that both his plants met the requirements of the E-waste Management Rules, 
2016. Since it had become mandatory to recycle or responsibly dispose of electronic 
and electrical (EEE) waste and follow strict RoHS compliance requirements as per the 
directives of the Ministry of Environment, Forests & Climate Change (MoEF), his 
team had been instrumental in implementing reverse logistics through an efficient 
PAN India network of hubs and regional collection points. This has resulted in the 
avoidance of unnecessary transportation costs, a reduction in carbon emissions, and 
an improvement in air quality. 

As the lunch hour was announced, Rameshwaram came out of his reverie. He felt 
confident and proud, and he was sure that he would be able to meet the company’s 
objectives and expectations, given his background knowledge and expertise. After 
lunch, he decided to summon his team to his office and set up an action plan. 

3. Zero Waste to Landfill (ZWTL) 

Linear resource-to-waste systems are unlikely to endure production and 
consumption practices in the years to come. Zero Waste to Landfill has arisen as a 
powerful concept that sits at the heart of academic literature from three different 
streams: sustainable supply chain management, circular economy, and closed loop 
supply chain management (Figure 2, Table 1). The concept has been implemented at 
multiple levels and with varying degrees of success across the globe. The Zero Waste 
International Alliance [6] defines zero-waste as “the conservation of all resources 
through responsible production, consumption, reuse, and recovery of products, 
packaging, and materials without burning and with no discharges to land, water, or air 
that threaten the environment or human health.” This grassroots ideology has become 
an integral part of production policies and consumption patterns at individual and 
institutional levels. This case is important from a theoretical standpoint, as most Zero 
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Waste to Landfill projects reported in the academic literature are: a) government-led; 
b) implemented either at the city or at the country level; c) based in developed 
countries; and d) have massive allocations of resources. In contrast, the case highlights 
the successful Zero Waste to Landfill initiative implemented by an organisation from 
a developing country with limited resources and without any government support. 

 
Figure 2. Merging streams of academic literature on Zero Waste to Landfill concept. 

Table 1. Key research papers published in the last two decades that can be used for 
the purpose of theoretical underpinning. 

Sustainable supply chain 
management 

Circular 
economy 

Closed loop supply chain 
management 

Zero Waste to 
Landfill 

Seuring and Muller [7] Geissdoerfer et 
al. [10] 

Guide et al. [12] Krausz et al. [15] 

Carter and Liane Easton [8] Geng et al. [11] Kumar and Kumar [13] Yang [16] 

Carter and Rogers [9]  Govindan et al. [14]  Franco-García et 
al. [17] 

In the team meeting after lunch, the following project objectives were formulated. 
a) Project objectives 
 Institute a robust waste management set-up at BEL factories, ensuring Zero 

Waste to Landfill with proper waste disposal. 
 Follow the 5R philosophy—refuse, reduce, recycle, reuse, remove, and minimize 

any adverse environmental impact by cutting down waste to landfills. 
 Lead by example. Set best practices and standards in the industry for waste 

management and encourage the ecosystem to work towards zero landfills. 
The objectives were to be fulfilled in 6 months (for the Gantt chart, see Appendix 

Figure A1). The following targets were given to the team 1) achieving Zero Waste to 
Landfill, with a diversion rate exceeding 99%; and 2) continuous reduction in waste 
for resource conservation and maintaining a sustainable manufacturing process. 
Rameshwaram, meanwhile, asked his secretary to research ZWTF initiatives 
implemented in other countries/global organizations. 
b) Project team 

Although Rameshwaram was leading the project as a project champion, he was 
required to report to Viabhav, Head of SCM and Manufacturing, supported by the 
SCM analytics function. Amit and Rajesh Saini (his other plant supervisor) drove the 
change initiatives at the supplier and factory ends, respectively. Rameshwaram sought 
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the support of the HR team to conduct extensive training programs for all personnel. 
The finance team was also brought in to ensure accurate quantification of waste data 
and supervise changes to be implemented in vendor transactions. A member of the 
legal team was inducted to ensure all legal compliance and obtain expert input and the 
required licenses. This cross-functional team (Figure 3) agreed to meet weekly and 
conduct extensive workshops to drive the project. They also agreed to conduct 
bimonthly reviews to assess progress and re-plan if needed. 

 
Figure 3. Cross functional team for project implementation. 

c) Project planning 
Since the manufacturing plant already had a comprehensive SOP as it generated 

various types of waste (usually disposed of by selling it to scrap dealers and 
recyclers—70%), a major overhaul was not required. The project was initiated by 
updating the EHS policy to clearly set out the goal of Zero Waste to Landfill. 
Communication was sent out to all relevant stakeholders regarding resource planning. 
The types and quantities of waste generated and the current diversion rate were 
baselined ‘on an as is, where is’ basis. A gap analysis was carried out to identify the 
shortcomings. Then, a detailed project plan (Figure 4) was chalked out with stringent 
timelines to reach the desired future state from the current state. 

 
Figure 4. Project plan.  
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d) Challenges encountered 
While working on Week 1 of the project, Rameshwaram and his team members 

realized the biggest gap was the lack of end-to-end traceability of the waste generated 
and disposed of. Although 70% of the waste was recycled, there was inadequate 
identification and quantification of each kind of waste generated at the factory (on the 
shop floor as well as in office areas). Further, while the workers were well-aware of 
the defined processes, there was a lack of awareness for proper waste segregation on 
the floor. Consequently, the waste on the shop floor would sometimes get mixed. The 
documentation with the waste management vendors also required stringent screening, 
but when it was conducted, it was found to be incomplete. There was also a lack of 
visibility on the treatment of non-hazardous waste, especially as waste collectors and 
government-approved recyclers were ignorant about non-hazardous waste disposal. 
e) Investments 

Rameshwaram and his team then proposed both financial and nonfinancial 
investments, which management approved immediately (Appendix Figure A2). These 
investments were made over a period of six months to create infrastructure supporting 
the waste management system. This included: 1) color-coded waste bins—for 
segregation of waste at the generation point; 2) waste handling equipment; and 3) a 
waste storage shed for proper storage of different wastes and providing protection 
from different weather elements. 

More than 40 h of training per month were conducted for all employees and 
vendors to create awareness regarding the importance of the initiative and help them 
implement the standard operating procedures. Vendor policy changes were made as 
the waste disposal was shifted from “through a waste trader to recycler” to “directly 
to recycler” (with all legal compliances in place). 
f) Redressal measures undertaken 

Several buyer visits and interviews were carried out to understand the disposal 
techniques in detail. The legal compliances were researched, and a list of potential 
vendors who adhered to the legal requirements was made. In one of the meetings, it 
was decided that a waste management system (WMS) manual covering SOPs and 
guidelines for various activities would be prepared. The company invested in the 
necessary infrastructure to ensure the desired WMS manual was circulated in 
subsequent weeks. It created a documentation procedure that the employees were 
required to follow strictly. At the supply chain level, it assisted recycling vendors in 
obtaining all legal documents (such as EHS certificates), and all non-compliant 
vendors were phased out. The company obtained declarations of waste disposal 
techniques. A continuous mentorship program was launched for employees and 
suppliers to bring in a cultural shift to stay dedicated toward a proper waste disposal 
agenda. Lastly, a stringent 10-point governance program for periodic reviews and 
audits was established to monitor progress. 
 Proper ways of waste identification and classification, segregation, handling, and 

storage by dedicated teams. 
 Suitable vendors for waste—putting together all legal compliances in place 
 100% compliance with the approved process flows. 
 Thorough checks of waste disposal data and records. 
 Calculation for waste diversion. 
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 Measures to reduce the waste at the source itself. 
 Periodic management reviews and internal audits. 
 Extensive training and continuous monitoring of all factory personnel are 

necessary to ensure correct execution and build a culture of proper waste 
management across the organization as well as at the supplier end. 

 Thorough checks to verify the end treatment of waste, especially in the case of 
full assistance provided to the vendors while working on the formalities needed 
to procure the necessary documentation. 

 Help from MEPL for a complete understanding of the disposal process and 
obtaining written confirmation on the correct disposal of hazardous waste. 

 Grains. 
As the project was completed in July 2021, BEL became the first company in 

India in the electrical manufacturing sector to achieve 99% diversion from landfills 
for the waste generated at the Nirlep factory. As a result, the company was able to 
recycle 247 tons of non-hazardous and hazardous waste. Around 50+ types of waste 
were identified and tracked in terms of their origin and disposal. It translated into a 
dramatic reduction of adverse environmental impacts, with the measures being 
implemented at all levels of organizations and vendor sites. Monetary benefits were 
realized by utilizing the waste for suitable commercial use. As customers across the 
globe appreciated their efforts, their brand equity increased severalfold. With Intertek 
Certification, many new business opportunities opened up for the company in multiple 
countries where environmental conservation is viewed as a non-negotiable criteria. 

After the successful completion of the project, Anuj Poddar, executive director 
of Bajaj Electricals and Nirlep, was quoted as saying, “Environment sustainability is 
a crucial aspect of any responsible corporate today. We are committed to reducing 
our carbon footprint and have integrated holistic waste management as a central part 
of our manufacturing process. Our aim is to create a safe and healthy workplace and 
institute a model that others in the sector can emulate to become environmentally 
conscious too. The ‘Zero Waste to Landfill’ certification by Intertek is definitely an 
encouraging milestone that has given us the impetus to amplify our efforts further” 
[18,19]. 

4. Epilogue 

Rameshwaram was promoted to lead the initiative in other divisions of the 
company. Overall, it was a win-win situation for Rameshwaram and his team as they 
continued to replicate the Nirlep model in other subsidiaries. 

Author’s disclaimer note: The case has been developed by the author using 
secondary data available in the public domain (company website, annual reports, and 
media coverage along with key inputs from the company executives). The case has 
been written for the sole purpose of highlighting the company’s achievements in the 
area of supply chain sustainability and can be used for teaching purposes and 
demonstrating practical applications of the theoretical concepts. 

Conflict of interest: The author declares no conflict of interest. 
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Appendix 

 
Figure A1. Project timeline. 

 
Figure A2. Resources invested: Colour coded bins, waste segregator, storage shed and extensive staff training. 
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Abstract: This paper aims to review the literature on ESG (environment, social, and 

governance) finance based on the Scopus database and synthesize the review. Three advantages 

of embracing ESG in corporate finance are identified based on the literature reviewed. First, 

this positively influences financial investment decisions; second, it can leverage advancements 

in technology and innovations; and third, it can create proactive risk management. Overall, it 

is still believed and conceptually accepted that integrating ESG criteria within the investment 

decision-making process brings a consolidated approach to the investment strategy, aligning 

social and environmental benefits with financial returns and driving positive performance and 

shareholder value in the long run. 

Keywords: finance; ESG; environment; business 

1. Introduction

Environment, social, and governance (ESG) factors have emerged as crucial
considerations in the financial sector’s decision-making process. Literature on ‘ESG 
finance’ can be widely found [1–53]. ESG encompasses many issues impacting 
companies’ long-term sustainability and profitability [54]. Sustainability rating 
agencies provide comprehensive ESG ratings and evaluations that assist investors in 
assessing the ESG performance of companies [55]. By incorporating ESG scores and 
ratings into their analysis, investors can make more informed decisions and allocate 
capital to companies prioritising environmental responsibility, social impact, and 
strong corporate governance. ESG finance has become a significant megatrend, 
driving major changes in how businesses approach sustainability and long-term value 
creation. This trend has influenced the strategic decisions of top management and has 
brought forth a new paradigm in the allocation of capital investment [1–53]. 

Companies have accepted that ESG assessment plays a crucial role in reflecting 
their ESG performance accurately [1–10]. Investors increasingly incorporate ESG 
scores into their business analysis, using them as an evaluation tool to make more 
informed investment decisions. This shift has also prompted companies to implement 
ESG factors into their operational processes and investment strategies, recognizing 
them as key indicators of long-term success and shareholder value creation. 

The expectation from investors and financial institutions on the “stakeholder 
values” of listed companies brings new challenges to both companies and financial 
markets [11–20]. The passive integration of ESG factors into the financial decision-
making process has reshaped the landscape, leading to sustainability reports, ESG 
indices, and ratings provided by third-party authorities gaining prominence. The 
emergence of numerous sustainability rating agencies has further emphasized the 
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significance of ESG in the financial landscape, underscoring the growing acceptance 
of ESG assessment as a critical evaluation tool for investors and companies. 

As companies strive to reflect their ESG performance accurately, investors are 
incorporating ESG scores into their business analysis to make more informed 
decisions [21–30]. In response, companies recognise the importance of integrating 
ESG factors into their operational processes and investment strategies, understanding 
their correlation with long-term success and shareholder value creation. 

The objective of this study is to review the literature on ESG finance based on 
the Scopus database and synthesize the review. 

2. Methodology

On 21 December 2023, using the keywords ‘ESG Finance’, 53 papers were
reached using the Scopus database, which had high relevancy. Bibliometric analyses 
are an established method to evaluate research literature, particularly in scientific 
fields benefiting from computational data treatment and witnessing increased 
scholarly output [56]. VOSviewer is a software that generates a clear graphical 
representation of bibliometric maps, especially for extensive datasets [57]. To 
highlight the trends of studies conducted on the topic of ‘ESG Finance’ from 2015–
2023 (on 53 papers from the Scopus database), we performed a bibliometric analysis 
using the VOSviewer software (VOS stands for visualization of similarities—see 
www.vosviewer.com).  

Scopus comprises many significant research papers and offers integrated analysis 
tools for creating informative visual representations [58]. VOSviewer was employed 
to analyze each keyword, calculating links, total link strengths, and co-occurrences 
with other keywords. 

3. Results and discussion

3.1. Increasing number of knowledge embracing ESG finance in the 
literature 

The connections between finance and ESG have been found in the literature [1–
53] since 2015 until recently (2023). All of the papers were published between 2020
and 2023, except one in 2015 [38].

Figure 1 gives a holistic overview of the past research based on keywords’ co-
occurrences with ‘EGS Finance’. The analysis reveals a discernible prominence 
reflecting four principal domains of investigation, namely three significant clusters 
that can be identified based on visualization in Figure 1 (top), such as a) sustainable 
development, b) sustainable finance, c) green finance, and d) green innovation. Many 
researchers [2019–2023] have recently focused on studies such as green innovation, 
commerce, ESG performance, energy use, financial systems and financial services, 
etc. (Figure 1; bottom). As an illustration, Zhang [22] examined the correlation 
between the advancement of green financing and the quality of enterprises’ ESG 
performance. This analysis used a dataset that included information from many firms 
from 2014 to 2020. They offered a prompt evaluation of the societal significance of 
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environmentally friendly financing in developing economies, incorporating an 
innovative link to ESG factors. 

Figure 1. A bibliometric analysis of research themes on ESG Finance’. Top Panel: Visualization of the paper network 
confirming the main themes of research. Bottom Panel: Evolution of research trends between 2015 and 2023 based on 
the Scopus database. The colours in the top panel indicate the themes of research that the papers are discussing, while 
the colours in the bottom panel indicate the year of publication. N = 53 papers.  
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This literature hints that the ESG factor is becoming increasingly integrated into 
corporate strategies since it is recognized as a key indicator of a company’s potential 
for generating shareholder value and long-term success. This shift has also led to the 
proliferation of sustainability reports and ESG indices and ratings provided by third-
party authorities, which further emphasize the importance of ESG in the financial 
landscape. By incorporating ESG factors into financial decision-making, companies 
can effectively manage sustainability performance and meet the expectations of 
investors and stakeholders [54]. Moreover, the absence of standardized and mandatory 
micro-level ESG disclosure regulation in some markets, such as the Chinese bond 
market, presents challenges in accurately assessing ESG factors.  

3.2. Advantages of embracing ESG 

The advantages of embracing ESG have been indicated by many publications, 
highlighting the significant impact of ESG factors on investment risk and share value 
over time. As ESG considerations continue to gain prominence, they have become 
essential in assessing a company’s long-term potential for sustainable value creation. 
Below are the three advantages of embracing ESG into corporate finance based on the 
literature reviewed [1–53]. 

3.2.1. Influence on financial investment decisions 

Sustainable finance is generally understood as integrating ESG considerations 
into the investment process [44]. Investors across all asset classes increasingly 
integrate ESG criteria into their decision-making processes. This recognition of the 
influence of ESG factors on investment risk has led to a shift in mindset, where these 
considerations are considered crucial indicators of a company’s long-term 
sustainability and financial performance. With a focus on environmental performance, 
social responsibility, and corporate governance, ESG factors have become key 
determinants for evaluating investment opportunities. Kim and Li [1] studied ESG and 
company financial performance. They examined how specific ESG categories, ESG 
strengths and weaknesses, and aggregate ESG factors affected business financial 
performance, including profitability and financial risk. They concluded that ESG 
aspects boost company profitability, especially for bigger enterprises. They also found 
that social factors affect credit ratings the most, whereas environmental scores 
negatively influence them. This research justifies ESG integration in investment 
management and portfolio creation to maximise value and minimise risk. 

Bosone et al. [3] use a European company dataset to show that gender equality 
improves financial performance and sustainable investment. Archer [44] explained 
how the need to establish and quantify sustainability indicators reflects the market’s 
rise as an ethical subject capable of making the most efficient ethical judgments. The 
implications for ethical intersubjectivity in sustainability are extensive. 

In conclusion, this would drive sustainable investment strategies. The integration 
of ESG criteria within the investment decision-making process not only aligns social 
and environmental benefits with financial returns but also contributes to a consolidated 
approach to the investment strategy. By addressing environmental and social concerns, 
companies and investors can drive positive performance and shareholder value in the 
long run, leading to sustainability and long-term value creation. 
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3.2.2. Leveraging advancements in technology and innovations 

Technological advancements and innovations transformed businesses and 
optimized numerous functional areas of financial services. Besides, green finance and 
fintech are also essential tools to achieve sustainable development agendas [5,7]. In 
the digital age, leveraging technology and data analytics can significantly enhance the 
assessment and monitoring of ESG factors. Advanced tools and platforms can provide 
real-time insights into ESG performance, allowing for more informed decision-
making and proactive management of ESG-related risks and opportunities. 

Wang et al. [33] used SynTao Green Finance’s Chinese ESG ratings as a quasi-
natural experiment to determine if ESG ratings affect corporate green innovation. 
They observed that ESG ratings improve green innovation quality and synergy. Thus, 
third-party ESG evaluations may boost corporate green innovation, helping enterprises 
reform and emerging markets strengthen ESG rating systems. 

In a study of Chinese A-share listed enterprises from 2011 to 2020, Li and Pang 
[45] found that digital inclusive finance significantly improves corporate ESG
performance. Still, corporate green technology innovation has a marginally increasing
effect. Digitally inclusive finance may increase firms’ green technology innovation,
improving sustainability and ESG performance.

Ren et al. [46] examined how digital finance affects corporate ESG performance 
using 2011–2020 panel data from Chinese A-share listed enterprises. Three 
conclusions were drawn. They found that digital finance boosts corporate ESG 
performance, particularly environmental and social. Second, green innovation and 
external oversight showed that digital finance influences a company's ESG 
performance. Third, they found that digital finance affects enterprises with poor 
digitalization, profitability, regulated industries, and high carbon emissions. 

Khalil et al. [5] examined innovation, green finance, financial technology, and 
ESG aspects in Gulf nations from 2000 to 2020 to estimate their impact on sustainable 
development. Policymakers and government organisations found their findings 
intriguing because they help strengthen governance evaluation systems and 
categorization criteria so nations may engage in sustainable development without 
obstacles. 

3.2.3. Proactive risk management 

By integrating ESG considerations into risk management frameworks, companies 
can proactively identify and mitigate ESG-related risks, safeguarding their long-term 
sustainability and resilience in the face of evolving market dynamics and stakeholder 
expectations. ESG risk is becoming increasingly important in ongoing environmental 
and social change conditions. This has specific implications for risk management in 
the public sector [25]. 

Zioło et al. [25] attempted to discover ESG elements affecting public finance 
using criteria in public decision-making and analyse links between public finance, 
ESG, risk, and efficiency. Public institutions’ decision-making processes included 
ESG considerations, and risk, efficiency, and public finance system interdependencies 
were examined. Environmental issues have the greatest influence on public financial 
risk compared to social and governance issues. Carbon intensity emissions, which are 
connected to other environmental factors, are the most important. Their findings 
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should inform government environmental policy, particularly regarding greenhouse 
gas reduction and climate change. 

Zeng et al. [2] measured the distance to default of Chinese online financing 
enterprises to determine their default risk. The ESG rating was included in their 
evaluation approach to consider default risk concerns. The regulator can use ESG to 
assess default risk to raise internet finance businesses’ knowledge of the environment 
and sustainability’s value to human societies. Morgan [17] argued that corporate ESG 
perspectives—managing risk and/or returning anticipated value—are insufficient to 
account for ESG finance trends. ESG derivatives are helping cybernetic finance turn 
climate uncertainty into price efficiency. Pisani and Russo [36] examined the returns, 
volatility, and contagion risk of a sample of sustainable investment funds during the 
COVID-19 financial crisis. 

3.3. Some critics and arguments 

While ESG has gained significant traction in the financial sector and is being 
adopted by many companies, there are dissenting views on its effectiveness as a tool 
for sustainable investment [59]. Some critics argue that focusing on ESG factors may 
lead to a narrow view of company performance and profitability. They point out that 
while environmental and social responsibility are important, they should not 
overshadow traditional financial metrics crucial for evaluating a company’s success.  

Additionally, there are concerns about the lack of standardized and mandatory 
ESG disclosure regulations in specific markets, which can lead to inconsistent and 
unreliable ESG data. Critics suggest that comparing ESG performance across 
companies and industries can be challenging without uniform reporting standards [60]. 

Furthermore, some argue that ESG ratings provided by third-party authorities 
may not always reflect a company’s true sustainability efforts. There is a concern that 
companies could engage in “greenwashing,” where they overstate their ESG initiatives 
to score favourably on ratings without making substantial changes to their actual 
practices [61]. 

Considering these opposing viewpoints and engaging in critical discourse about 
the role of ESG factors in the financial sector ensures that a balanced approach is 
maintained and the potential limitations are thoroughly understood. Still, it is 
undeniable that integrating ESG factors into financial decision-making processes has 
redefined how companies operate and has brought about substantial changes in the 
allocation of capital investment. The emergence of numerous sustainability rating 
agencies and the popularity of sustainability reports further emphasize the significance 
of ESG in the financial landscape [62]. 

As the importance of ESG continues to grow, companies and investors must 
navigate the challenges posed by the absence of standardized and mandatory micro-
level ESG disclosure regulations. Finding and constructing multi-dimensional ESG 
factors can be a complex task, and there is a need for more comprehensive and 
consistent reporting standards to ensure the genuineness and comparability of ESG 
performance across companies and industries [63]. 

While dissenting views on the effectiveness of ESG as a tool for sustainable 
investment exist, it is imperative to acknowledge and address these concerns to 
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maintain a balanced approach [64]. This critical discourse will enable the financial 
sector to leverage the benefits of ESG while understanding and mitigating its potential 
limitations. ESG factors have become a significant consideration in environmental 
finance, with growing attention on their impact on company performance, industry 
trends, and sustainable investment strategies [65]. Investors increasingly integrate 
ESG criteria into their decision-making process across all asset classes, recognizing 
their influence on investment risk and share value over time. These factors, including 
environmental performance, social responsibility, and corporate governance, are 
crucial indicators of a company’s long-term sustainability and financial performance. 
The growing focus on ESG factors has also incorporated these considerations into 
investment practices across all asset classes. Institutional investors see ESG factors as 
“extra-financial determinants” that hold increasing influence over the decision-making 
process. The impact of ESG factors on investment risk and share value over time has 
prompted a shift in mindset, where these considerations are viewed as essential in 
assessing a company’s long-term potential for value creation. 

The evolving focus on ESG factors has brought about significant changes in the 
financial sector, influencing how companies operate and allocate capital investment. 
This trend has also accentuated the importance of finding and constructing multi-
dimensional ESG factors, overcoming the challenges posed by the absence of 
standardized and mandatory micro-level ESG disclosure regulation in specific markets. 
Efforts to address these challenges will ensure the genuineness and comparability of 
ESG performance across companies and industries [66]. 

Boiral et al. [19] investigated the value of ESG disclosure assurance in 
sustainable finance regulations and policies. Their study examined 188 comment 
letters from such players during public discussions on three new sustainable financing 
projects. They highlighted these players’ complex and frequently critical views of 
external assurance’s efficiency in combating greenwashing and their worries about its 
mandated character. These actors have raised concerns about the vagueness of 
verification practices, the lack of expertise in a new, specialized, and complex field, 
the costs of the assurance process, especially for small players, and the lack of control 
over ESG data reliability.  

Sosa et al. [10] examined how Mexican oil prices affected two regimes. They 
suggested currency hedging in ESG investing. Originality comes from empirical 
methods and ESG index research in emerging markets. Limited information and ESG 
factor data are limitations. They found that tranquil and turbulent situations require 
distinct investing methods. 

3.4. Research gaps 

One key research gap in environmental finance under the ESG framework is the 
need for standardized and consistent measurement and reporting methodologies. By 
delving into these critical areas, the report will not only provide a comprehensive 
analysis of the existing gaps but will also offer actionable recommendations for 
advancing research and promoting the integration of ESG principles into 
environmental finance [67–75]. 

Another significant research gap in environmental finance under the ESG 
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framework is the need for more robust and comprehensive data sources. The 
availability and quality of data on environmental factors, such as carbon emissions, 
water usage, and waste management practices, vary widely across industries and 
regions. This hinders the ability of investors and financial institutions to assess and 
compare the environmental performance of different companies accurately. 
Additionally, research is needed to explore the long-term financial implications of 
climate change and other environmental risks [71–73]. 

3.5. Implications for future research, corporate strategy, and 
policymaking 

ESG factors have implications for future research, corporate strategy, and 
policymaking. 

For research, environmental finance is growing in interest and popularity, and 
ESG opens up new avenues for research. Researchers can explore the effectiveness of 
different strategies and approaches to environmental finance, such as green bonds or 
impact investing [74]. They can also investigate the relationship between ESG 
practices and financial performance and the long-term implications of environmental 
risks for businesses [75]. 

For corporate strategy, environmental finance and ESG considerations can 
significantly influence corporate strategy [76]. Companies now recognize the 
importance of integrating environmental and social considerations into business 
operations [75]. By incorporating ESG factors into their decision-making processes, 
companies can identify new opportunities for sustainable growth and mitigate 
potential risks [74]. 

Environmental finance and ESG considerations can inform policymaking at 
different levels. Policymakers can implement regulations and incentives to encourage 
companies to adopt ESG practices, leading to a more sustainable and resilient 
economy. They can also support the development of frameworks and standards for 
reporting and measuring ESG performance, promoting transparency and 
accountability in the corporate sector. Additionally, policymakers can collaborate with 
financial institutions to create financial instruments and investment opportunities that 
support environmental initiatives [76]. 

Overall, the implications of environmental finance and ESG for future research, 
corporate strategy, and policymaking are substantial. They highlight the need for 
further exploration and understanding of the effectiveness and impact of 
environmental finance strategies [74]. 

3.6. Biases and limitations in bibliometric analysis 

Bibliometric analysis is a useful tool for evaluating research output and impact. 
However, it is important to acknowledge that there are potential biases in the selection 
of literature and limitations to consider when conducting bibliometric analysis. Some 
potential biases in the selection of literature for bibliometric analysis include language 
bias, publication bias, and accessibility bias [77]. 

Publication bias in bibliometric analysis refers to the tendency for studies with 
positive or significant results to be published. At the same time, those with negative 
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or non-significant findings are often left unpublished. This can lead to overestimating 
certain research outcomes and impact the validity of bibliometric analyses. Addressing 
publication bias requires careful consideration of strategies such as searching for 
unpublished literature, including grey literature, and incorporating methods to evaluate 
the impact of publication bias on the results [78,79]. 

Accessibility bias in bibliometric analysis arises from limitations in accessing 
certain types of literature, such as books, conference proceedings, and non-mainstream 
publications. Overcoming accessibility bias involves expanding search methods to 
include diverse literature sources, considering the inclusion of different publication 
types, and utilizing tools that facilitate comprehensive literature searches [80,81]. 

3.7. Practical applications for investors, companies, and policymakers 

Implementing environmental finance under ESG has practical applications for 
investors, companies, and policymakers. 

Environmental finance under ESG allows investors to align their investment 
strategies with sustainability goals. This can involve investing in companies that 
prioritize environmental conservation, promote social equity, and adhere to strong 
governance practices. Companies can benefit from environmental finance under ESG 
by integrating these principles into their business models. This can lead to improved 
financial performance, increased investor interest, and an enhanced reputation [76]. 
Additionally, policymakers can be crucial in encouraging companies to adopt ESG 
practices through regulation and incentives. By implementing and enforcing ESG 
regulations, policymakers can help create a level playing field and incentivize 
companies to adopt sustainable practices. Overall, the practical applications of 
environmental finance under ESG are wide-ranging. 

4. Conclusion

In conclusion, the evolving focus on ESG factors has brought about significant
changes in the financial sector, influencing how companies operate and allocate capital 
investment. This trend has also accentuated the importance of finding and constructing 
multi-dimensional ESG factors, overcoming the challenges posed by the absence of 
standardized and mandatory micro-level ESG disclosure regulation in specific markets. 
Efforts to address these challenges will ensure the genuineness and comparability of 
ESG performance across companies and industries. 

On the plus side, embracing ESG factors in investment decisions is a critical step 
towards sustainable growth and value creation. The ongoing integration of ESG 
criteria will continue to shape the financial sector, influencing how companies operate, 
allocate capital investment, and ultimately contribute to long-term sustainable 
development. In summary, the evolving ESG landscape presents both opportunities 
and challenges for companies and investors. Embracing transparency, leveraging 
technology, fostering collaboration for standardization, promoting education and 
awareness, and integrating ESG into risk management are essential components of 
navigating this landscape and realizing the full potential of ESG for sustainable growth 
and value creation. 
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As the financial sector continues to navigate the complexities and potential 
limitations associated with integrating ESG factors, it becomes increasingly important 
to maintain a balanced approach. Critical discourse and a thorough understanding of 
dissenting viewpoints will enable companies and investors to leverage the benefits of 
ESG while addressing and mitigating its potential limitations. By acknowledging and 
addressing the concerns raised by critics, the financial sector can ensure that ESG 
factors are used effectively for sustainable investment, ultimately contributing to long-
term value creation and sustainable growth. In essence, integrating ESG factors into 
investment decisions not only aligns social and environmental benefits with financial 
returns but also contributes to a consolidated approach to the investment strategy that 
drives positive performance and shareholder value in the long run. 
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Abstract: This study aimed to examine the literature on Pasir Gudang, analyse the gathered 

material, and identify areas lacking knowledge. The literature research reveals that the 

published studies may be classified into hydrological, monitoring and forecasting, social, 

economic, and environmental issues. Nevertheless, the subjects of conservation, preservation, 

pollution recovery, and bioremediation, particularly environmental, social, and governance 

(ESG) concerns, have been of recent interest. Thus, these information gaps are strongly advised 

to be addressed in future research in and around the busy Pasir Gudang industrial sector. 

Keywords: industrial area; Pasir Gudang; Johore 

1. Introduction

The literature contains investigations conducted in Pasir Gudang [1–28]. The 
pollution in Pasir Gudang, mostly resulting from urbanisation, industrialization, and 
agricultural activities, has a substantial influence on the environment. The pollution 
has a dual impact, both on the water quality of the Kim Kim River and on the air 
pollution levels in the vicinity [29]. Water pollution in Pasir Gudang has had a 
significant surge and variety due to the rapid growth of its industry-driven economy 
[10]. Pasir Gudang is a crucial location for scientific research because of its extensive 
industrial operations and the considerable environmental consequences it generates 
[30,31]. The fast expansion, industry, and urbanisation of Pasir Gudang have led to 
significant worries over rainfall and pollution in the area [4]. Furthermore, the 
occurrence of illicit hazardous garbage in 2019 emphasised the susceptibility of Pasir 
Gudang to environmental contamination [4]. This can be supported by the recent 
observational research conducted in the Pasir Gudang area, namely in Sungai Kim 
Kim, Kg. Pasir Puteh, Kg. Kuala Masai, and Kg. Teluk Jawa, between the dates of 
26th October and 26th November 2022 (Figure 1). 
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Figure 1. Observational activities around Pasir Gudang area at (1) Sungai Kim Kim, (2) Kg. Pasir Puteh, (3) Kg. 
Kuala Masai, and (4) Kg. Teluk Jawa from Google Maps (Accessed from 26th October 2022–26th November 2022). 

The objective of this study was to review the publications on Pasir Gudang and 
to discuss the reviewed information, and to understand the knowledge gaps. 

2. Methodology

Information relating to daily data on rainfall and water level was collected
through reports from the official website of the Public Infobanjir 
(https://publicinfobanjir.water.gov.my/?lang=en; assessed between 21st October 2022 
to 9th November 2022). For water quality data collection, the observation method 
captured situations in Sungai Kim Kim, Kg. Pasir Puteh, Kg. Kuala Masai, and Kg. 
Teluk Jawa. Model iPhone 13 was used throughout the observation process. In 
addition, local and international research was also represented. The terms “Sungai Kim 
Kim,” “Kg. Pasir Puteh,” “Kg. Kuala Masai,” and “Kg. Teluk Jawa,” “flood,” 
“rainfall,” and “water level” were used as keywords. 

On 18 December 2023, 36 papers were reached using the Scopus database using 
the keywords’ Pasir Gudang’. After checking the relevancy of the papers, only 28 
papers were retained. Bibliometric analyses are an established method to evaluate 
research literature, particularly in scientific fields benefiting from computational data 
treatment and witnessing increased scholarly output [32]. VOSviewer is a software 
that generates a clear graphical representation of bibliometric maps, especially for 
extensive datasets [33]. To highlight the trends of studies conducted on the topic of 
‘Pasir Gudang’, from 1983–2023 (on 29 papers from the Scopus database; Table 1), 
we performed a bibliometric analysis using the VOSviewer software (VOS stands for 
visualization of similarities—see www.vosviewer.com).  
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Table 1. Studies conducted on the topic of ‘Pasir Gudang’, from 1983–2023 based on the Scopus database. 

No. Authors Title Year Source title Volume Issue 

1 Lee JH et al. [1] 
Water Distribution System Modelling in Pasir 
Gudang, Johor with EPANET 

2023 
Lecture Notes in Civil 
Engineering 

293 - 

2 Syed Mahdzar SS [2] 
Streets for people: Sustaining accessible and sociable 
streets in Pasir Gudang City Centre 

2013 
2013 International Space 
Syntax Symposium 

- - 

3 Sahrani FK et al. [3] 
Isolation and identification of marine sulphate-
reducing bacteria, Desulfovibrio sp. and Citrobacter 
freundii from Pasir Gudang, Malaysia 

2008 Sains Malaysiana 37 4 

4 Ibrahim MF et al. [4] 
The impacts of illegal toxic waste dumping on 
children’s health: A review and case study from Pasir 
Gudang, Malaysia 

2021 
International Journal of 
Environmental Research 
and Public Health 

18 5 

5 Ismail SNS et al. [5] 

A case study of Pasir Gudang chemical toxic 
pollution: A review on health symptoms, 
psychological manifestation and biomarker 
assessment 

2020 
Malaysian Journal of 
Medicine and Health 
Sciences 

16 - 

6 
Abdul Majid Z and Zain 
RB [6] 

The dental health of factory workers in Pasir Gudang, 
Johor (Malaysia). 

1988 
Dental journal of 
Malaysia 

10 1 

7 Ahmad NA et al. [7] 
A Community-Based Emergency Response 
Management in Pasir Gudang, Johor: Theoretical 
Framework 

2020 
IOP Conference Series: 
Materials Science and 
Engineering 

808 1 

8 Tajik E et al. [8] 
Unhealthy diet practice and symptoms of stress and 
depression among adolescents in Pasir Gudang, 
Malaysia 

2016 
Obesity Research and 
Clinical Practice 

10 2 

9 Teh BT et al. [9] 
Determinant factors of industrial symbiosis: Greening 
Pasir Gudang industrial park 

2014 
IOP Conference Series: 
Earth and Environmental 
Science 

18 1 

10 Desa MS M et al. [10] 
Water Quality Assessment and Characterization of 
Rivers in Pasir Gudang, Johor via Multivariate 
Statistical Techniques 

2023 
Pertanika Journal of 
Science and Technology 

31 1 

11 Zulkifli SN  et al. [11] 
Analysis of bacterial contaminant in Pasir Gudang, 
Johor tap water supply–Varies pH value observation 

2018 
International Journal of 
Engineering, Transactions 
B: Applications 

31 8 

12 Mahat NA et al. [12] 
Toxic metals in Perna viridis mussel and surface 
seawater in Pasir Gudang coastal area, Malaysia, and 
its health implications 

2018 
Environmental Science 
and Pollution Research 

25 30 

13 Rahman NH A et al. [13] 
Univariate and multivariate short-term solar power 
forecasting of 25MWac Pasir Gudang utility-scale 
photovoltaic system using LSTM approach 

2023 Energy Reports 9 - 

14 
Mohamad Nor Zaki NK 
and Ahmad Bari NA [14] 

A Study on the indoor air quality (IAQ) at primary 
school in Industrial Area: A case study to Sekolah 
Kebangsaan Pasir Gudang 3(SKPG3) 

2022 
IOP Conference Series: 
Earth and Environmental 
Science 

1067 1 

15 Eric J [15] 
Paka and Pasir Gudang: fast track combined cycles 
for Malaysian IPP 

1996 
Turbomachinery 
International 

37 2 

16 Misnan MF et al. [16] 
Smart Sustainable Water Monitoring System via 
Internet of Things (IoT) for Water Retention Pond 
UiTM Cawangan Johor, Kampus Pasir Gudang 

2022 

International Journal of 
Sustainable Construction 
Engineering and 
Technology 

13 - 

17 Ahmad NA et al. [17] 
Appropriate Community-Based Emergency Response 
Elements for Toxic Gas Release in Pasir Gudang, 
Johor 

2022 
Lecture Notes in Civil 
Engineering 

214 -
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Table 1. (Continued). 

No. Authors Title Year Source title Volume Issue 

18 Zakari MD et al. [18] 
Mapping and detection of hotspot sources from 
industrial area heat (IAH) using aerial and satellite-
based TIR data in Pasir Gudang 

2023 

International Archives of 
the Photogrammetry, 
Remote Sensing and 
Spatial Information 
Sciences - ISPRS 
Archives 

48 - 

19 Zulkifli NM et al. [19] 
Performance of Several Statistical Methods in 
Forecasting Particulate Matter Concentrations in Pasir 
Gudang, Johor 

2022 
Studies in Systems, 
Decision and Control 

444 - 

20 
Wan Ibrahim WY et al. 
[20] 

Green space audits on its accessibility in Pasir 
Gudang 

2013 Planning Malaysia 11 - 

21 Latiff LA et al. [21] 
Psychosocial problem and its associated factors 
among adolescents in the secondary schools in Pasir 
Gudang, Johor 

2017 
Malaysian Journal of 
Medicine and Health 
Sciences 

13 1 

22 Abas A and Din L [22] 
Heavy Metal Concentration Assessment Using 
Transplanted Lichen Usnea Misaminensis at Pasir 
Gudang, Johor 

2020 
IOP Conference Series: 
Earth and Environmental 
Science 

549 1 

23 Ghafar AA et al. [23] 
Comparison of leaf area index from four plant species 
on vertical greenery system in Pasir Gudang, 
Malaysia 

2020 
Pertanika Journal of 
Science and Technology 

28 2 

24 Thakar VS et al. [24] 
Mathematical modelling of hydrothermal 
recirculation for Pasir Gudang Power Station, 
Malaysia 

1983 

Conference on Waste 
Heat Management and 
utilization. Miami Breach; 
USA, University of 
Miami; DA. 1981; PP. 
IV.A.51-IV.A.53

- 

25 
Siddique Md NI et al. 
[25] 

Kinetic Modeling of Peroxydisulfate Pre-Treatment 
of Algae Slurry (Pasir Gudang, Malaysia) for 
Increasing Methane Generation from Anaerobic 
Digestion: Fertilizer Recovery 

2022 
Asian Journal of 
Chemistry 

34 - 

26 Yahya NYB et al. [26] 

Preparedness towards Chemical, Biological, 
Radiological, Nuclear, and Explosive (CBRNE) 
threats among healthcare personnel in Pasir Gudang, 
Johor, Malaysia 

2022 
International Journal of 
Disaster Risk Reduction 

82 - 

27 Mohammad Z et al. [27] 
Fundamental Study of Energy Control System 
Lockout and Tagout (LOTO) Implementation in 
Manufacturing Industry at Pasir Gudang, Johor 

2019 
Test Engineering and 
Management 

81 - 

28 Sabeen AH et al. [28] 
Minimizing the cost of municipal solid waste 
management in Pasir Gudang Johor Malaysia 

2016 
Journal of Materials and 
Environmental Science 

7 5 

27 Abdullah et al. [29] 
Incidents of Poisonous Gas Spreading in Pasir 
Gudang, Johor, Malaysia: Responsibilities, Roles and 
Social Impacts on Communities 

2023 Resmilitaris 13 1 

Scopus comprises many significant research papers and offers integrated analysis 
tools for creating informative visual representations [34]. VOSviewer was employed 
to analyze each keyword, calculating links, total link strengths, and co-occurrences 
with other keywords. 

3. Results

From all the literature reviews [1–28], they covered the significant themes of
hydrology [1,24], monitoring and forecasting [14,16,18,19], environment [4,5,10–
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12,20–23,27], social [2,6–8,17,26], and economy [9,28]. The following discussion 
will be based on the above significant themes. 

4. Discussion

4.1. Hydrological aspect 

Lee et al. [1] presented a water supply distribution system for the Pasir Gudang 
area in Johor by using EPANET software. The water distribution network that is 
modelled with EPANET consists of 26 water tanks, 38 junctions, 65 pipes, and one 
water treatment plant. The total amount of Epanet computed water demand is 215,160 
million litres per day, which is higher than the required water demand of 206,070 
million litres per day. Therefore, there is no shortage of water to affect the Pasir 
Gudang area, according to their study. 

Rainfall data is an essential component for mathematical models dealing with 
extreme hydrological events, including droughts and floods, and for the evaluation of 
surface and groundwater resources and their quality [35,36]. Figure 2 shows rainfall 
variation in different sites. 

Figure 2. Rainfall variation from 21st October 2022 to 9th November 2022. Data 
cited from InfoBanjir (https://publicinfobanjir.water.gov.my/?lang=en; Accessed 
from 21st October 2022–9th November 2022). 

From a social perspective, rainfall data helps humans decide how much water is 
needed for plants between rainfalls and know the best times for planting. Next, help 
identify weather patterns for the plan of outdoor activities. This can also help humans 
understand climate change and its effects on our environment. Figures 3 and 4 show 
that the water level data is not significant for the sites. However, there could be an 
association between rainfall and water level data, namely that the water level increased 
along with an increase in rainfall data. More future studies are needed to understand 
groundwater flow systems, contributing to the preservation of river flow continuity. 
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Figure 3. Water level variation in Sg. Tebrau, Kg. Sri Pandan from 21st October 
2022 to 9th November 2022. Data cited from InfoBanjir (Accessed from 21st 
October 2022–9th November 2022). 

Figure 4. Water level variation in Sg. Tiram, Ulu Tiram from 21st October 2022 to 
9th November 2022. Data cited from InfoBanjir (Accessed from 21st October 2022–
9th November 2022). 

4.2. Monitoring and forecasting 

Previous studies have demonstrated that classrooms can contain significant 
quantities of air pollutants that may harm children’s health and academic performance 
[14]. In Pasir Gudang, Johor Bahru’s industrial district, Zaki and Bari [14] assessed a 
school’s indoor air quality (IAQ). Formaldehyde (HCHO), TVOC, and PM were 
measured in the classroom. The classroom’s physical characteristics were good, but 
the relative humidity was too high. On chemical contaminants, the classroom PM, 
HCHO, and TVOC concentrations are still within acceptable limits. The last proposals 
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emphasize correct design, construction, and maintenance to improve classroom 
interior quality. 

Misnan et al. [16] built a sustainable water monitoring system with IoT 
technologies for UiTM Pasir Gudang to handle campus overflow. They discovered 
that their method allows anyone to check the water quality in that area from anywhere. 
Based on the characteristics of the characteristics of water data, the designed system 
monitors water parameters efficiently. Thus, early action can prevent environmental 
damage from bad intervention. 

Zakari et al. [18] detected Pasir Gudang industrial area heat (IAH) automatically. 

The accuracy of IAH detection methods dominates. IAH represented 20% of the study’

s cool and hot spots. The mean IAH rise was 34.7 ℃ to 58.5 ℃ between the most 
extreme cool- and hot-spot levels (LEVEL-3) for PG in the industrial region. Zulkifli 
et al. [19] tried to find the best statistical approach for predicting particulate matter 
concentration in Pasir Gudang, Johor. Modelling and forecasting daily maximum 
particulate matter concentrations uses Multiple Linear Regression, Principal 
Component Regression, and Time Series Analysis. Multiple Linear Regression 
anticipates future concentrations best, followed by Principal Component Regression, 
and the time series model least accurately. 

4.3. Environmental and pollution aspects 

Environmental contamination, accidents, and health concerns can result from 
improper handling of hazardous waste [4]. Ibrahim et al. [4] examined the health 
effects of illicit chemical dumping on children in Pasir Gudang, Malaysia. A real-
world scenario where measurement of chemical contamination was impossible was 
used to determine the danger of health impacts. On 6 March 2019, tons of hazardous 
trash were illegally dumped into Kim Kim River, Pasir Gudang, Malaysia. Benzene, 
acrolein, acrylonitrile, hydrogen chloride, methane, toluene, xylene, ethylbenzene, and 
d-limonene were detected. Chemical contamination caused respiratory illness in 975
nearby students. They found that more effective rules and preventative measures are
needed to safeguard human health, especially children, from inappropriate hazardous
waste disposal.

Chemically hazardous contamination in the Pasir Gudang industrial area of Johor 
Malaysia was described by Ismail et al. [5]. It covered health symptoms, child 
psychology, and chemical detection using biomarkers and monitoring devices. 
Methods: They found seven substances associated with this incidence in their literature 
review: methane, hydrogen chloride, acrylonitrile, acrolein, benzene, xylene, and 
methyl mercaptan. These compounds are mostly produced industrially and break down 
quickly with other chemicals and sunshine. These compounds cause headaches, 
nausea, vomiting, breathing problems, eye discomfort, chest tightness, and wheezing 
when inhaled. They found that industrial chemicals can mix with other compounds or 
rays to release hazardous gases that cause acute health problems. 

Desa et al. [10] evaluated and explained massively complicated data for 32 
parameters from 25 sample stations across 20 rivers in Pasir Gudang, encompassing 
1500 observations from 2015 to 2019. They found that multivariate methods can detect 
geographical water features and pollution sources. The findings of this study may help 
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Pasir Gudang lawmakers manage waterways. Zulkifli et al. [11] examined Pasir 
Gudang tap water samples’ pH and temperature. The pH value was compared to the 
recommended 6.5–8.5 range for tap and drinking water. Within the pH and temperature 
ranges of 6.00 to 8.65 and 19.20 to 32.00 ℃, respectively, observed values vary 
significantly. Statistically significant differences exist in pH values between sample 
locations (4,145 = 44.79, <0.05). Most intriguingly, tap water samples near the 
industrial Pasir Gudang area had considerable pH and temperature impacts. According 
to Mahat et al. [12], a substantial (p < 0.05) and strong relationship (r = 0.787) between 
Pb content in P. viridis mussel and surface seawater suggests its potential use for 
inferring Pb concentrations. Since both the computed target hazard quotient and hazard 
index for Pb and Cd exceeded 1, eating P. viridis mussels from this rearing location 
may harm humans. 

Ibrahim et al. [20] assessed Pasir Gudang Municipality’s green spaces and 
promoted methods to enhance their utilisation to improve inhabitants’ quality of life. 
Their study categorised Pasir Gudang’s green spaces by size, purpose, usage, quality, 
area, accessibility, and facilities. Their analysis also indicated a possible access 
network that would make all green space locations more accessible to inhabitants, 
improving their quality of life. Abas and Din [22] used lichen transplanting to measure 
heavy metals in Pasir Gudang, Johor. Usnea misaminensis from the isolated National 
Park of Endau Rompin, Johor, has been transferred to the city. After 4–6 weeks after 
lichen transplanting, the greatest concentration of iron (Fe) was 84.43 μg/g, whereas 
the highest concentration of chromium (Cr) was 0.66 µg/g. Their findings revealed 
that Pasir Gudang’s increased number of passenger automobiles will increase heavy 
metal pollution. 

4.4. Social aspect 

Latiff et al. [21] examined Pasir Gudang teenagers’ depression, anxiety, and 
stress symptoms and causes. In Pasir Gudang, Johor, Malaysia, 10 secondary schools’ 
students were sampled using cluster sampling in cross-sectional research. They found 
that teenage sadness, anxiety, and stress were impacted by sociodemographics and 
parents. Age, gender, and parental attachment were important predictors in the current 
study and should be the focus of future investigations to minimise psychiatric illnesses 
among Pasir Gudang adolescents. Syed Mahdzar [2] suggested design measures and 
implementations by relating social, socio-physical, and spatial (syntactical) factors to 
Pasir Gudang City Centre (PGCC) street behaviour and use. In November 1986, Abdul 
Majid and Zain [6] examined the oral health of 198 Antara Steel, Pasir Gudang, and 
Johor manufacturing workers. The sample included 107 smokers (54%), 41 of whom 
had significant nicotine stains (20.7%). A soft tissue examination revealed 111 (56%) 
recurring aphthous ulcers and 15 (7.6%) herpes labialis. Five participants (2.5%) had 
denture stomatitis, although other soft tissue infections were rare. 

Ahmad et al. [7] sought to improve Pasir Gudang community emergency 
response by creating a theoretical framework. Their theoretical framework would help 
managers understand community-based emergency response and develop effective 
methods. Tajik et al. [8] examined eating habits, stress, and depression in teenagers in 
Pasir Gudang, Malaysia. Teens’ bad eating habits affect mental health, according to 
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their results. Mental health should be improved by targeted education. Ahmad et al. 
[17] identified Pasir Gudang’s community-based hazardous gas response components.
The emergency response construct has a logit mean of 0.00 and a score mean of 3.67–
5.00. This shows that major building elements are widely agreed upon. Yahya et al.
[26] assessed Pasir Gudang healthcare workers’ CBRNE crisis readiness. They
suggested that CBRNE preparation measures would raise awareness forever. This
study would allow management to assess the readiness of other important healthcare
professionals or first responders and improve healthcare staff catastrophe service.

4.5. Economic aspect 

The green industry has been seen as a crucial component in achieving enhanced 
sustainability [9]. The study by Teh et al. [9] aims to analyse the elements that 
influence the establishment of industrial symbiosis in different nations to facilitate the 
growth of such networks in Pasir Gudang. The results indicated that several factors, 
such as institutional framework, legal and regulatory systems, financial resources, 
awareness and capacity-building initiatives, technological advancements, research and 
development efforts, information availability, collaborative efforts, market conditions, 
geographical closeness, environmental concerns, and industry structure, together 
influence the establishment of industrial symbiosis. 

Sabeen et al. [29] sought to ascertain the financial expenditure associated with 
solid waste management in Pasir Gudang, Johor, Malaysia. A one-year composition 
study was done in the Tanjung Langsat Landfill. The present municipal solid waste 
management was assessed to determine the transportation costs from different areas 
within the municipality to the Tanjung Langsat dump. Their suggested strategy could 
decrease solid waste management expenses from RM 7,130,884.00 to RM 
6,093,872.00, resulting in a cost savings of RM 1,037,012.00, or a 14.5% annual cost 
reduction. This might potentially extend the longevity of the landfill in the studied 
location. 

4.6. Knowledge gaps 

This gives a holistic overview of the past research based on keywords’ co-
occurrences with ‘Pasir Gudang’ (Figure 5). The analysis reveals a discernible 
prominence reflecting three principal domains of investigation, namely three 
significant clusters that can be identified based on visualization in Figure 5 (top 
panel): a) human-related studies; b) risk assessments, male and female-related studies, 
water quality, depression, and stress; c) adolescents’ behaviors, adolescents’ diseases, 
body weight, and body mass. Many researchers [1–28] have recently focused on 
studies such as water monitoring, dumping, children, acrolein, methane, slurry, large-
scale solar, etc. (Figure 5; bottom panel). 

However, topics on conservation, protection, or pollution 
recovery/bioremediation, mostly recently on environment, social, and governance 
(ESG), are not mentioned based on all the literature reviewed and visualized (Figure 
5). Therefore, these could be the knowledge gaps for the near future studies when 
rivers near Pasir Gudang Industrial Area, such as Kim Kim River, have always been 
categorized as ‘polluted’ status since 1980 [12,29]. 
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Figure 5. A bibliometric analysis of research themes on ‘Pasir Gudang’. Top Panel: 
Visualization of the paper network confirming the main themes of research. Bottom 
Panel: Evolution of research trends between 1983 and 2023 based on Scopus database. 
The colours in the top panel indicate the themes of research that the papers are being 
discussed, while in the bottom panel the colours indicate the year of publication. N = 
28 papers. 

5. Conclusion

In sum, the present review identified that the published papers are mainly
categorized into hydrology, monitoring and forecasting, social, economic, and 
environmental themes. However, topics on conservation, protection, or pollution 
recovery/ bioremediation, most recently on ESG. Therefore, these are considered 
knowledge gaps that are highly recommended in future studies at and around the active 
Pasir Gudang industrial area. 

Conflict of interest: The authors declare no conflict of interest. 
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Abstract: Poverty and hunger have become global crises, especially in Africa. African political 

leaders have continued to mismanage public resources, while many have embezzled public 

funds. Some have misappropriated public funds and borrowed senselessly from the West, 

making it difficult for them to dissociate themselves from the dictates of Western powers. 

Another factor that has impoverished Africa is intertribal war, caused mainly by leadership 

negligence because of their political calculations. Other problems that have contributed to the 

escalating poverty level in Africa are political instability, economic downturn, and religious 

intolerance. Despite the poverty crisis in Africa, the church has remained proactive in 

alleviating poverty there. The church has been missional in its approach, but with its 

missionaries’ efforts, it has had to become strategic in contemporary times to record successes 

in its missions’ endeavours in Africa, especially in Nigeria. Therefore, this paper attempts to 

explain the anthropological strategies that mission agencies and missionaries employ to record 

success in the face of poverty escalation in Africa. This will be achieved by explaining the 

concept of poverty in Africa, historically examining missions’ success in Africa, and 

identifying anthropological strategies employed by missionaries in Africa despite the 

escalating level of poverty in Africa. This study reveals strategies for mission success to ensure 

missionaries of different denominations are aware of previous achievements and want to do 

more. 

Keywords: anthropological strategy; missions’ success; poverty escalation; hunger; political 

leaders; Africa 

1. Introduction

According to Reid [1], Africa is a continent of remarkable diversity,
encompassing many cultures, languages, and socio-economic conditions. It is also a 
continent where Christianity has a significant presence, with millions of adherents 
across various denominations. However, the coexistence of Christianity and deep-
seated poverty in many African regions poses unique challenges to Christian 
missionary endeavours. In this context, anthropology, the study of human societies and 
cultures, offers valuable tools and perspectives to enhance the effectiveness of 
missionary efforts. This article explores anthropological strategies for successful 
Christian missionary endeavours amidst the escalation of poverty in Africa. 

Moreover, the confluence of Christian missionary endeavours and the pervasive 
challenges of poverty in Africa form a complex and multifaceted terrain that demands 
strategies for effective intervention. This academic exploration delves into the 
intersections of anthropology and Christian missionary work, aiming to discern and 
implement strategies to cross over the complicated socio-cultural contexts in which 
poverty manifests. Africa, with its rich diversity of cultures, traditions, and economic 
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landscapes, presents a unique challenge and opportunity for missionaries seeking to 
address poverty in a culturally sensitive, sustainable, and transformative manner. 

Pawlikova-Vilhanva [2] opines that the historical roots of Christian missionary 
work in Africa are deeply intertwined with endeavours to alleviate suffering and bring 
positive societal change. From the early missions associated with European 
colonialism to contemporary initiatives led by indigenous and international 
organisations, the Christian mission has been a constant presence in the African 
narrative. However, the persistently escalating challenges of poverty in various regions 
necessitate re-evaluating missionary strategies, specifically focusing on the insights 
offered by anthropological perspectives. 

As a discipline, anthropology provides a holistic framework for understanding 
the intricate web of cultural, social, economic, and environmental factors contributing 
to African poverty. By embracing an anthropological lens, Christian missionaries can 
engage in a more empathetic and culturally informed dialogue with the communities 
they seek to serve. This article explores the potential of anthropological strategies to 
enhance the effectiveness of Christian missionary endeavours in addressing poverty, 
fostering community development, and promoting sustainable change. 

As we embark on this exploration, it is essential to recognise the delicate balance 
that must be struck between the universal principles of Christian mission and the 
diverse cultural contexts of Africa. This discussion seeks to transcend the dichotomy 
of universalism and cultural relativism, envisioning a collaborative approach that 
integrates Christian values with anthropological insights to uplift communities 
grappling with poverty. By examining historical precedents, contemporary challenges, 
and the evolving role of anthropology in missionary work, the author aims to 
contribute to a discourse that inspires innovative and culturally sensitive strategies for 
the pursuit of social justice and holistic well-being in the African context. 

2. Concept of poverty in Africa

Desarrollo [3] says poverty in Africa extends beyond narrow economic
definitions, encompassing a range of interconnected factors that impact individuals, 
communities, and entire nations. This research explores the historical roots of poverty 
on the continent, the impact of colonial legacies, and the contemporary challenges 
perpetuating and exacerbating poverty in diverse African contexts. Poverty in Africa 
is inherently multidimensional, encompassing economic, social, cultural, and political 
dimensions. This section examines various conceptual frameworks, such as the 
capability approach and the human development index, to provide a holistic 
understanding of poverty. By acknowledging the interconnectedness of factors such as 
education, health, access to resources, and governance, this article seeks to capture the 
complexity of poverty in Africa. 

Moreover, Gareth [4], in his view, says the historical context of poverty in Africa 
is shaped by centuries of external influences, including the transatlantic slave trade 
and European colonialism. The researcher analyses the lasting impact of colonial 
legacies on economic structures, resource distribution, and social dynamics. 
Understanding the historical roots of poverty is essential for formulating effective 
strategies that address its contemporary manifestations. Contemporary challenges 
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contribute to the persistence of poverty in Africa. The author examines population 
growth, climate change, political instability, and globalisation, exploring how these 
elements create and perpetuate poverty. Special attention is given to structural 
inequalities, corruption, and inadequate infrastructure in shaping Africa’s current 
poverty landscape. Also, cultural dynamics play a crucial role in shaping the 
experience of poverty in Africa. This research investigates how cultural factors, 
including traditional norms, gender roles, and community structures, intersect with 
economic and social aspects to influence the manifestations and perceptions of 
poverty. Understanding these cultural dynamics is essential for designing contextually 
relevant interventions. The researcher studies potential pathways to progress in 
addressing poverty in Africa, and this should be done through synthesising insights 
from various disciplines, including economics, sociology, and anthropology, through 
which this paper suggests economic growth, social empowerment, and policy 
interventions as part of the ways to break the poverty cycle in Africa. 

3. Dimensions of poverty in Africa

Lawson et al. [5] discovered that poverty in Africa is a multifaceted and deeply
rooted challenge that transcends conventional economic metrics. While economic 
indicators remain fundamental in assessing material deprivation, poverty in the 
African context extends far beyond financial insufficiency. This article section sets the 
stage for a comprehensive exploration of poverty, elucidating its economic, social, and 
cultural dimensions in Africa. By unravelling the complexities embedded in these 
dimensions, we aim to provide an understanding of poverty that can inform more 
holistic and contextually relevant strategies to alleviate poverty. 

Economic dimensions: Economic poverty in Africa manifests as insufficient 
income, limited resource access, and economic vulnerability. The continent’s 
economic landscape is marked by disparities in wealth distribution, unequal access to 
employment opportunities, and the prevalence of informal economies. Through 
economic dimensions, the researcher noted the challenges individuals and 
communities face in securing necessities such as food, shelter, and healthcare. The 
research pointed out that consumption poverty will also present once there is income 
poverty in an individual’s or community’s life. 

Social dimensions: Abramo et al. [6] opine that beyond monetary considerations, 
poverty in Africa exhibits complex social dimensions encompassing education, 
healthcare, and social mobility. Limited access to quality education perpetuates 
intergenerational cycles of poverty, while inadequate healthcare services exacerbate 
health disparities. Social exclusion, discrimination, and unequal opportunities further 
compound the social aspects of poverty. This section examines the interconnectedness 
of these social dimensions, shedding light on how they contribute to the broader 
experience of poverty in diverse African communities. 

Cultural dimensions: Idang [7] says cultural factors play significant roles in 
shaping the experience of poverty in Africa. Traditional norms, values, and community 
structures influence how individuals and societies steer economic challenges. 
Moreover, cultural resilience can be a coping mechanism and a source of strength in 
times of adversity. To overcome the cultural dimensions of poverty, individuals and 
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communities must understand poverty’s economic-social factors and local contexts, 
belief systems, and community dynamics to develop effective poverty alleviation 
strategies. 

The interconnectedness of dimensions: Poverty’s economic, social, and cultural 
dimensions are intricately interconnected, creating challenges that demand holistic 
approaches. Indeed, these dimensions interplay, and improvements in one area can 
positively impact others. Conversely, neglecting any dimension may undermine efforts 
to address poverty comprehensively. Understanding the dynamic relationships 
between these dimensions is crucial for formulating effective and sustainable 
interventions. 

The context of Africa: Alkire et al. [8] conclude that Africa’s diverse and rich 
tapestry of cultures, histories, and economies necessitates a context-specific approach 
to addressing poverty. This section emphasises the need to move beyond generic 
definitions of poverty and acknowledges the unique challenges and opportunities on 
the continent. By situating poverty within the African context, we can develop 
strategies that resonate with the lived experiences of diverse communities; exploring 
the definitions of poverty in Africa sets the foundation for a multidimensional analysis. 
By recognising the economic, social, and cultural dimensions of poverty, the author 
embarks on a journey to unravel the complexities that underlie the pervasive challenge 
of poverty in Africa. Through this understanding, the researcher tries to contribute to 
the development of targeted and effective interventions that address poverty in all its 
dimensions on the African continent. 

4. Statistical analyses of poverty escalation in Africa: Unravelling

trends, patterns, and implications

Dyer [9] asserted that poverty, a persistent challenge in Africa, has wide-ranging 
implications for the continent’s development and the well-being of its diverse 
populations. This research embarks on an empirical journey, employing statistical 
analyses to dissect the complexities surrounding the escalation of poverty in Africa. 
This study aims to contribute to understanding the multifaceted factors driving poverty 
escalation in the region by scrutinising trends, identifying patterns, and assessing the 
implications of poverty data. Africa’s economic and demographic landscape is rapidly 
evolving, making it imperative to employ rigorous statistical analyses to comprehend 
the intricate dynamics of poverty escalation. Statistical methods offer a systematic and 
evidence-based approach to uncovering trends over time, examining disparities across 
regions, and identifying key determinants contributing to poverty’s persistence or 
intensification. This study recognises the urgency of such analyses in informing 
targeted interventions and policy decisions aimed at poverty alleviation. 

This research delves into historical and contemporary trends in poverty incidence 
across the African continent. By harnessing statistical tools, the author aims to identify 
shifts in poverty rates over time, understanding whether the region is making progress 
or facing challenges in reducing the prevalence of poverty. The researcher examines 
national and sub-national data to elucidate variations in poverty trends and their 
correlation with broader economic and social developments since individual 
development will later become national development. 
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Demographic dimensions: Ferreira dean [10] states that poverty is not a 
monolithic phenomenon; its impact varies across demographic groups. The research 
assesses how poverty affects different age groups, genders, and ethnicities. Poverty is 
a pervasive and complex issue that affects individuals and communities across various 
age groups, genders, and ethnicities. The impact of poverty is multifaceted, 
influencing various aspects of life, including access to education, healthcare, 
employment opportunities, and overall well-being. Here, the researcher explores how 
poverty manifests differently among different demographic groups: 

Age groups: Children: Evans and Kim [11] stated that poverty profoundly affects 
children’s physical and cognitive development. Lack of access to proper nutrition, 
healthcare, and educational resources can lead to long-term consequences, hindering 
their potential and perpetuating cycles of poverty. 

Working-age adults: Poverty among adults often translates into limited job 
opportunities, inadequate wages, and precarious employment conditions. Not securing 
employment can result in financial instability, housing insecurity, and family support 
challenges. 

Elderly Population: Older individuals facing poverty may experience difficulties 
accessing healthcare and may be more vulnerable to inadequate housing and social 
isolation. Limited financial resources can compromise their ability to meet healthcare 
needs and maintain a decent quality of life in retirement. 

Genders: Women: Women often bear a disproportionate burden of poverty due to 
factors such as gender wage gaps, limited access to education, and discriminatory 
cultural norms. Poverty can restrict women’s access to healthcare, expose them to 
higher levels of gender-based violence, and hinder their ability to achieve economic 
independence [12]. Men: While men also experience the impact of poverty, gender 
norms may influence the types of challenges they face. For instance, societal 
expectations regarding traditional male roles as primary earners can intensify feelings 
of inadequacy and stress when facing economic hardship. 

Ethnicities: Minority and marginalised groups: Certain ethnicities and minorities 
may face systemic barriers contributing to higher poverty rates [13]. Discrimination, 
limited access to education and employment opportunities, and unequal treatment 
within societal structures can exacerbate poverty among these populations. 

Indigenous communities: Indigenous populations may confront unique 
challenges, including marginalisation, loss of traditional lands, and inadequate access 
to essential services. These factors contribute to higher poverty rates among 
indigenous communities. 

Bieri [14] stated that understanding the differential impact of poverty on various 
demographic groups is crucial for developing targeted and effective interventions. 
Policies and programs aimed at poverty alleviation should be sensitive to the specific 
needs and challenges children of different age groups, genders, and ethnicities face. 
Additionally, promoting gender equality, addressing systemic discrimination, and 
fostering inclusive economic development are essential components of comprehensive 
strategies to combat poverty across diverse communities. By recognising and 
addressing these variations, societies can work towards building more equitable and 
resilient structures that uplift individuals and groups affected by poverty. 
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5. Anthropological strategies employed by missionaries in Africa

Anthropological strategies employed by African missionaries reflect a dynamic
and adaptive approach to engaging with diverse cultures, understanding local contexts, 
and facilitating effective communication. These strategies draw on principles of 
cultural anthropology to bridge the gap between missionary objectives and the intricate 
socio-cultural landscapes of African communities. Here are some vital anthropological 
strategies employed by missionaries: 

Cultural immersion and participant observation: Caughey [15] says missionaries 
often engage in cultural immersion by living among the communities they aim to serve, 
and this involves participating in daily activities, observing rituals, and experiencing 
the community’s way of life. Participant observation allows missionaries to gain 
firsthand insights into local customs, belief systems, and social structures. 

Language acquisition: Learning the local language is a fundamental 
anthropological strategy employed by missionaries. Language proficiency is essential 
for effective communication, building trust, and understanding the nuances of cultural 
expressions. Missionaries invest time and effort in acquiring linguistic skills to engage 
meaningfully with community members. 

Cultural sensitivity and respect: Nkomazana and Senzokuhle [16] observed that 
cultural sensitivity is at the core of anthropological strategies employed by 
missionaries. Recognising and respecting local customs, traditions, and taboos is 
crucial for building community trust. Missionaries strive to avoid imposing their 
cultural values and instead seek to understand and appreciate the perspectives of the 
communities they serve. 

Customisation of religious practices: Acquah [17] confirmed that missionaries 
often adapt religious practices to align with local cultural norms; this may involve 
incorporating indigenous music, art, and symbols into worship ceremonies, making 
Christianity more relatable and inclusive. The goal is to convey the universality of 
religious principles while respecting and integrating local cultural expressions. 

Collaborative approaches and community involvement: Successful missionary 
endeavours recognise the importance of collaboration with local communities. 
Missionaries work alongside community members, involving them in decision-
making processes and development initiatives, since a tree cannot make a forest. This 
collaborative approach ensures that interventions are contextually relevant and address 
the specific needs and aspirations of the community. 

Addressing socio-economic issues: Lee [18] described anthropological strategies 
employed by missionaries as something that extends beyond the spiritual realm to 
address socio-economic challenges. Missionary initiatives may include establishing 
schools, healthcare facilities, and vocational training programs to uplift communities 
economically while respecting local cultural contexts because it is better to teach the 
indigenes how to fish instead of giving them fish each time they are in need for them 
to be self-sufficient instead of depending on anyone or an organisation for their 
livelihood. 

Storytelling and oral tradition: The importance of oral tradition in many African 
cultures cannot be overemphasised, which is why missionaries often employ 
storytelling to convey religious messages. This approach aligns with local 
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communication styles and resonates with communities valuing oral narratives to 
transmit knowledge and values. 

Adaptation of evangelistic techniques: According to Graham [19], missionaries 
may adapt evangelistic techniques to align with cultural practices; this could involve 
incorporating drama, music, or dance into evangelistic activities, making them more 
engaging and culturally attractive. 

Respect for indigenous spirituality: Anthropological strategies emphasise respect 
for indigenous spiritual beliefs. Missionaries seek common ground and points of 
connection between Christian teachings and elements of indigenous spirituality, 
promoting a more inclusive and culturally sensitive approach [20]. 

Long-term cultural integration: Sjaak [21] observed that anthropological 
strategies are often framed with a long-term perspective. Missionaries recognise that 
cultural integration and acceptance of religious teachings may take time. A long-term 
commitment to a community allows missionaries to build meaningful relationships 
and create lasting impact. 

By employing these anthropological strategies, missionaries aim to overcome the 
difficulties of cultural diversity, fostering a more inclusive and respectful approach to 
their work in Africa. These strategies contribute to developing a mutually enriching 
dialogue between missionaries and their communities, recognising the value of 
cultural diversity in pursuing shared goals. 

6. Cultural sensitivity and adaptation in missionary work:

Navigating cross-cultural dynamics

Lutz [22] affirmed that cultural sensitivity and adaptation are paramount in 
missionary work, emphasising a profound understanding of diverse cultural contexts 
to foster effective communication, build trust, and promote meaningful engagement. 
This part of the article delves into the significance of cultural sensitivity and adaptation 
within missionary endeavours, examining their role in building bridges across cultural 
divides and achieving successful outcomes. Because cultural sensitivity in missionary 
work entails a deep appreciation and awareness of the cultural norms, values, and 
customs of the communities being served, this awareness is crucial in establishing 
respectful and authentic relationships, minimising the risk of misunderstandings, and 
acknowledging the dignity and agency of those engaged in the missionary process. 
Also, cultural sensitivity builds trust by demonstrating respect for local traditions. 
Missionaries who embrace and honour the cultural fabric of a community create a 
foundation of trust, paving the way for open dialogue and collaboration. Cultural 
sensitivity is also instrumental in avoiding cultural imperialism, that is, the imposition 
of one’s cultural values upon another. Missionaries strive to understand and appreciate 
the diversity of local cultures, recognising the validity of different worldviews and 
spiritual practices. 

Cultural adaptation: Duncan [19] states that cultural adaptation involves 
adjusting one’s behaviour, communication style, and practices to align with the 
community’s cultural norms. The purpose is to ensure that missionary efforts are 
relevant, relatable, and resonant within the local context. Effective communication is 
at the centre of cultural adaptation. Missionaries invest time and effort in learning local 
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languages to communicate more authentically, reinforcing a commitment to 
understanding and being understood within the community. Moreover, successful 
missionaries adapt religious practices to incorporate indigenous elements, making 
Christianity more accessible and attractive to indigenous peoples by integrating local 
music, art, and symbols into worship, creating a synthesis that reflects the 
community’s cultural identity. For example, the Jesuit Missions in China (16th–17th 
Centuries): Jesuit missionaries in China exemplified cultural sensitivity and adaptation 
by integrating Confucian values into their teachings. This approach facilitated 
dialogue and mutual understanding, demonstrating the effectiveness of adapting 
religious messages to align with local philosophies. Equally important is the Work of 
Mother Teresa in India (20th Century): Mother Teresa’s missionary work in India 
showcased cultural sensitivity through her deep respect for Hindu and Muslim 
traditions. Her compassionate approach, focused on alleviating suffering without 
imposing religious conversion, stressed the importance of adapting to the cultural 
context. Cultural sensitivity and adaptation are not just strategies but ethical 
imperatives in missionary work. As missionaries navigate the complex terrain of 
diverse cultures, embracing and adapting to local contexts ensures the effectiveness of 
their efforts and fosters a genuine connection with the communities they serve. In a 
world marked by cultural diversity, missionaries who embody cultural sensitivity and 
adaptation contribute to building bridges that transcend religious, linguistic, and 
cultural boundaries. 

7. Examples of Christian missionary initiatives effectively
addressed poverty through anthropological strategies

Marlowe [23] opines that successful missionary efforts testify to the 
transformative power of cultural understanding, community engagement, and strategic 
interventions. Through the lens of anthropology, missionaries have approached diverse 
communities with sensitivity, adapting their methods to align with local cultures. An 
example is the work of Albert Schweitzer in Gabon (20th century). Albert Schweitzer, 
a theologian, philosopher, and medical missionary, exemplifies successful missionary 
efforts. His work in Gabon, Africa, was characterised by deep cultural immersion, 
linguistic proficiency, and a commitment to addressing spiritual and practical needs 
[24]. Schweitzer’s establishment of a hospital in Lambaréné provided essential 
medical care and embraced local customs, earning the trust and respect of the 
indigenous population, as did the mission efforts of Jesuit Missions in Paraguay (17th–
18th centuries). The Jesuit missions in Paraguay offer a historical example of 
successful missionary endeavours. Jesuit missionaries engaged with indigenous 
Guarani communities, learning their languages and incorporating indigenous musical 
and artistic expressions into religious practices. This cultural sensitivity facilitated the 
establishment of thriving Christian communities that integrated indigenous traditions, 
contributing to a unique cultural synthesis [25]. 

Moreover, Christian missionary initiatives addressing poverty through 
anthropological strategies have proven impactful in fostering sustainable change. By 
understanding the cultural contexts of poverty and employing strategies rooted in 
anthropology, missionaries have contributed to holistic development. The following 
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examples highlight instances where anthropological strategies were key in poverty 
alleviation efforts. 

Education and community development in Uganda (21st century): Christian 
missionaries have implemented anthropologically informed strategies to address 
poverty in Uganda through education and community development. Missionary 
organisations have focused on building schools that respect local languages and 
incorporate culturally relevant curricula. Missionaries have successfully empowered 
individuals and communities through education by engaging with the community, 
understanding its unique needs, and collaborating with local leaders [26] 

Healthcare initiatives in Malawi (late 20th century present): Christian missionary 
initiatives in Malawi have employed anthropological strategies to address poverty by 
improving healthcare access. Missionary organisations have established clinics and 
hospitals, integrating traditional healing practices where applicable. Missionaries have 
created culturally sensitive healthcare systems that address physical and cultural well-
being by training local healthcare workers and collaborating with traditional healers 
[27]. 

Microfinance and economic empowerment in Kenya (21st century): Maru and 
Chemjor [28] say that Christian missionaries have implemented anthropological 
strategies in Kenya to combat poverty through economic empowerment. Microfinance 
initiatives, informed by an understanding of local economic structures and social 
dynamics, have successfully provided small loans to individuals, particularly women. 
By respecting communal values and working within existing social structures, 
missionaries have enabled entrepreneurship and lifted families out of poverty. 

The examples above demonstrate that successful missionary efforts are intricately 
linked to applying anthropological strategies. By respecting and understanding local 
cultures, languages, and traditions, missionaries can address the root causes of poverty 
and work collaboratively with communities to bring about positive, sustainable change. 
As missionaries continue to navigate the complexities of diverse contexts, these case 
studies offer valuable insights into the potential impact of anthropological approaches 
in missionary work. 

8. Conclusion

In conclusion, exploring anthropological strategies in the context of Christian
missionary endeavours amidst poverty escalation in Africa reveals a holistic approach 
that holds immense potential for positive impact. The multifaceted strategies discussed, 
rooted in cultural understanding, community engagement, and adaptability, exemplify 
the imperative for missionaries to navigate the complexities of diverse African cultures 
with sensitivity and respect. 

The foundational principles of cultural immersion, participant observation, 
language proficiency, and customisation of religious practices emerged as critical 
components of successful missionary work. Collaborative approaches, long-term 
commitment, and the avoidance of cultural imperialism were underscored as essential 
strategies for missionaries seeking to address the pervasive challenges of poverty. 

Anthropology contributes to the development of holistic approaches to 
addressing poverty. Instead of viewing poverty solely through an economic lens, 
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missionaries informed by anthropological principles recognise the interconnectedness 
of cultural, social, and economic factors contributing to poverty. Anthropology 
encourages missionaries to respect and appreciate the local worldviews and belief 
systems. 

Anthropology provides missionaries a toolkit for navigating Africa’s complex 
and diverse cultural landscape. It equips them with the cultural sensitivity, adaptability, 
and deep understanding required to establish meaningful connections, build trust, and 
contribute to positive and sustainable transformations within the communities they 
serve. In embracing the principles of anthropology, Christian missionaries can work 
collaboratively with African communities, fostering a shared journey toward holistic 
well-being and development. 
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