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Abstract

:

This study examined how the regional manifestations of climate change effects and students’ involvement in various climate-related clubs and activities influenced their knowledge and awareness of climate change. Key knowledge gaps and their implications for climate action were also examined. A cross-sectional survey was adopted for the study whilst a snowball sampling technique was used to select the respondents. A total of 300 students from 26 African countries participated in the survey. Descriptive statistics, relative importance index (RII) method and the chi-square test of independence were used to analyze the data. Results showed that regional manifestations of climate change effects and students’ involvement in climate change-related workshops and campaigns significantly influenced their knowledge levels whilst their membership of climate-related student clubs had no significant influence. Key knowledge gaps with regards to how factors such as meat consumption and waste generation could lead to climate change were also identified. Students were also less knowledgeable about how climate change affects key issues such as conflicts, gender inequalities and job insecurity. Intensification of climate change education beyond the most common causes and effects is highly recommended among the youth. Various environment-related student clubs are also encouraged to tailor their activities in this direction.
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1. Introduction


Africa as a continent is highly vulnerable to the threats of climate change because it depends heavily on climate-sensitive economic processes such as agriculture and has limited resources to respond to these threats socially, financially and technologically [1]. Despite the sharp changing weather patterns, most people in Africa, are particularly misinformed about global climate change [2]. Awareness levels are extremely low in Africa with the proportion of people who have never heard about climate change reaching two-thirds of the adult populations in South Africa and Nigeria [3]. This is attributed to limited awareness campaigns on one hand and many other problems such as poverty and political instability in the continent, hence making climate awareness a lesser priority [1]. However, addressing environmental issues such as climate change requires good knowledge and awareness of these issues [4,5]. Watkins [5], for instance, argued that public perception can significantly influence future development and environmental policies. In this regard, public perceptions, awareness and knowledge of climate change have received increased attention in the literature in recent times [6,7,8,9,10,11,12,13,14,15]. It is argued that individual behaviour is central to climate change because individuals influence large procedures of change and policy decisions [16]. Researching on climate awareness has, therefore, become necessary since climate change threatens social cohesion and development through the occurrence of natural hazards such as fire, flood and drought among others. In doing so, it is essential to involve the youth. Awareness of the youth in the context of climate change is viewed as a means of strengthening the resilience of communities, individuals and systems to climate change and climate variability. Such awareness is necessary to stimulate climate action among students [17,18,19]. In line with this, world-leading organizations such as the United Nations have stressed the need for youth environmental education. The United Nations Conference on Environment and Development’s (UNCED) agenda 21, for instance, states that:


For advancing the role of youth and actively involving them in the protection of the environment … governments, according to their strategies, should take a measure to ensure access to education for all youth … which incorporates the concepts of environmental awareness and sustainable development throughout the curricula.



[20] (p. 25)







Increasing peoples’ awareness through education is an essential measure to drive active participation at all levels of the community in tackling climate change [8]. Agboola and Emmanuel [21], justify the need for awareness and enlightenment on climate change and sustainable development noting that awareness on climate change among the general public is pertinent whilst education is an essential component and catalyst for responding to global climate change. They examined climate change awareness among undergraduate students. Pandve and Raut [22], examined climate change knowledge among medical students, Rahman et al. [23] studied climate change awareness among high school students, Parant et al. [24] inquired into how to raise students’ awareness on climate change, and Frejie [25] assessed global warming awareness among university of Bahrain science students. Ayanlade and Jegede [26] studied climate change education and knowledge among university graduates in Nigeria whilst Buggy and McGlynn [27] studied climate change awareness among Tanzania’s second-level education system. Whilst these studies present insights about students’ knowledge of climate change, key issues such as involving knowledge on indirect causes (such as meat consumption) and effects (such as conflicts and gender inequalities) of climate change were not explored. Also, students participation in climate change workshops and their membership of environment-related student clubs influence their knowledge of climate change needs further inquiry [7]. Improving students’ knowledge of climate change can help to raise awareness of the phenomenon in society as a whole [27]. Consequently, Buggy and McGlynn [27] argued that raising climate awareness in society should target the educational system noting that determining students’ conceptions and misunderstandings of climate change are paramount. This study thus advances further the course on climate change knowledge among university students in Africa by specifically examining how the regional manifestations of climate change effects, students’ involvement in climate-related clubs, and their participation in climate change workshops influence their knowledge and awareness of climate and their self-confidence to educate others about the phenomenon. The study also examines students’ knowledge of how factors such as meat consumption and waste generation and management could contribute to global warming and climate change.



1.1. Climate Change Awareness in Africa


Africa has the lowest level of awareness of climate change [3]. African countries constituted 9 out of the bottom 10 in 119 countries studied (see Table 1). The proportion of people aware of climate change in these countries ranged between 20.6% for Liberia and 30.1% for Morocco.



Contrary to the findings in Table 1, several studies have indicated high levels of climate change awareness in Africa [10,28,29]. As a possible reason for this contrast, Lee et al. [3] focused on the general public in the countries studied, whilst the other studies indicating high levels of awareness were carried out with specific groups such as farmers, students or stakeholders whose activities are directly related to climate change. However, despite a high level of awareness of changing weather patterns, most people are not well-informed about climate change [2]. A study by Aphunu and Nwabeze [28] found out that, farmers’ knowledge about the impacts of climate change was low although they were aware of climate change. Similarly, albeit a high level of awareness, 60% of farmers in the Niger Delta knew little or nothing about the impacts of climate change [10]. In another study of farmers’ perception of climate change and responsive strategies, the majority (94.67%) of the farmers were aware of climate change however, there was a lack of awareness of climate change related insurance products which the farmers could utilize to strengthen their resilience strategies [29].




1.2. Climate Action Defined


Climate action purports to strengthen resilience and adaptive capacity to climate-induced hazards and natural disasters [30]. UNDP [31] adds that climate action means improving education, awareness creation, institutional capacities and making climate change measures an integral part of national policies in order to abate greenhouse gas emissions and strengthen resilience towards climate-stimulated impacts. According to the European Commission [32] (p. 2):


“Climate action is understood to include mitigating climate change (i.e., contribution to the reduction of greenhouse gas emissions), adapting to the impacts of climate change by building resilience (e.g., regarding floods, droughts, extreme weather events etc.), and understanding the underlying causes of climate change.”







Activities that constitute climate action are varied and range from technological innovation such as carbon capture and storage to lifestyle activities such as cycling, walking and using public transport [32]. This implies that whether individuals or organizations, everyone has an important role in climate action. As Werft [33] puts it; “… it basically means doing your part to keep the planet clean and healthy” (p. 1). Inferring from the above perspectives, we define climate action in the context of this study as any activities undertaken by individuals, organizations or governments which are geared towards reducing global warming, adapting to and mitigating climate change impacts in order to ensure a healthy and sustainable environment.




1.3. Theoretical Framework


Patchen [13] argued that the importance of individuals’ knowledge and attitude should be central to improving natural environments. This is because people’s perception of the environment and their concern for environmental problems can be seen in their attitudes [34]. It is, therefore, argued that people with positive attitudes can play a significant role in environmental preservation [35]. Ajzen [36] postulates that attitudes translate into intentions and intentions translate into behaviour. Consequently, in his theory of a planned behaviour model, Ajzen [36] places significant emphasis on assessing attitudes. Upon encountering new information or situations, individuals’ initial attitudes might be challenged or changed, hence a change in attitude is based on new information or situations [37]. An individual’s intention to portray a particular behaviour is the central tenet of the theory of planned behaviour. This intention indicates the extent of zeal and effort that a person will make to perform a behaviour and is determined by the attitude towards the behaviour, subjective norms and supposed behavioural control [36]. Relating this theoretical viewpoint to climate action, it is argued that interventions dealing with behaviour such as environmental awareness campaigns aim to create new attitudes and perceptions about a new behaviour by changing mediating factors such as knowledge and social norms [36,37]. Similarly, social cognitive theory [38,39] postulates that human behaviour interacts in ‘triadic reciprocality’ where human factors and environmental influences are all interactive determinants of each other. Central to this theory is the concept of self-efficacy which involves peoples’ self-confidence about their capacity to perform certain tasks or undertake a particular behaviour [40]. According to Bandura [41,42], individuals’ confidence about their self-efficacy influences their choice of activities and behaviours and also their perseverance in such activities especially in difficult situations. In their proposed model for understanding awareness, knowledge and perception of climate change in Malaysia, Mashud et al. [34] postulated that awareness, knowledge and perception of climate change influence attitudes towards climate change and, consequently, pro-environmental behaviour.



Inferring from these theoretical perspectives, it can be deduced that the impetus to take climate action can be seen in peoples’ attitude and behaviour towards environmental issues. These attitudes and behaviours are, however, dependent on their level of awareness and knowledge about climate change issues. Hence, peoples’ experience of the effects of climate change, their participation in climate change workshops and campaigns, membership of environmentalist groups, access to climate information among others will influence their momentum to take climate action. This is because such factors will significantly increase their awareness and knowledge of these issues. This will trigger the inner impulse to take action which will consequently reflect in their attitudes and behaviour. In this study, we examine how students’ participation in climate change workshops and campaigns, their membership of climate and environment-related student clubs, and regional manifestation of climate change effects influence their knowledge of climate change and their self-confidence about educating other people on climate change.





2. Materials and Methods


2.1. Study Design and Selection of Respondents


The study employed a cross-sectional survey [43] to gather responses from university students located in various countries across Africa. Smith’s [44] formula for determining sample size was employed. Using a confidence level of 95%, standard deviation of 0.5, a 5% margin of error and a corresponding Z-score of 1.96, we employed the formula: Necessary Sample Size = (Z-score)2*StdDev*(1 − StdDev)/(margin of error)2 [44]. The resultant sample size is 384. Snowball sampling technique was used in selecting respondents for the study. This method was used in order to ensure that we gathered data from university students only and from different countries in Africa. In doing so, an initial group of 40 students from 28 different African countries were selected at the Pan African University Institute of Water and Energy Sciences (PAUWES) which is located in the University of Tlemcen in Algeria. Each student was then tasked to identify and share through email (with the guidance of the researchers) the questionnaire with at least 10 other university students that they know back in their countries. In all, 300 responses were received giving a non-response of 84. However, according to Israel [45], a sample size ranging between 200 and 500 is often good enough for statistical analyses. Hence, the non-response of 84 is expected to have no significant effect on the findings of the study.




2.2. Data Collection and Analysis


A structured questionnaire was administered through the internet using Google forms. The questionnaire entailed close-ended questions which were drafted based on a review of questionnaires used by similar studies [6,7,9,46,47]. The link to the online questionnaire was administered through emails using a process similar to Salant and Dillman’s [48] four-stage process for administering questionnaires by mail or post. The use of emails was convenient for the study because the participants are widely dispersed and since they are university students, it is easy for the questionnaire to be self-administered. The questionnaire was well-structured with detailed instructions and the questions were concise, simple and easy to answer. After gathering the email addresses of as many students as possible from the initial 40 students from their respective countries, a first email was sent with a short notice letter informing them about the survey. A week after the advance notice letter, a second email containing the link to the online questionnaire was sent to the students. Finally, when the responses to the survey came to a standstill (after about three weeks), we sent another email to all students who participated in the survey thanking them for taking time to fill out the questionnaire. For ethical purposes, a consent statement was written on the first section of the questionnaire and respondents were assured of the confidentiality of their responses. Also, no personal information such as names was requested. The questionnaire was pre-tested to ensure validity and reliability before it was deployed. This was done with students at the PAUWES and the University of Tlemcen in Algeria.



Results were analyzed using Microsoft Excel and the statistical package for the social sciences (SPSS) version 23. Student’s knowledge of the causes and effects of climate change and global warming were analyzed using the relative importance index (RII) method [49,50]. Based on the review of questionnaires used by related studies, specific statements about global warming and climate change with regards to the causes, effects and mitigation of climate change were included in our questionnaire and respondents were asked to indicate the extent to which they agreed or disagreed with these statements on a Likert scale of 1 to 5. Individual frequencies of each statement were multiplied by its corresponding rating (that is, 1, 2...5) which was then summed up. This sum was divided by the product of the total number of respondents (N) and the highest point on the Likert scale (5). The formula for this calculation is given as: RII=∑WA∗N [51] where W is the rating given to each statement by the respondents and ranges from 1 to 5, A is the highest point on the Likert scale (5), and N is the total number of respondents. The chi-square test of independence within the SPSS package was also used to ascertain the relationships between students’ participation in climate change-related workshops and clubs, and their level of knowledge on climate change.





3. Results and Discussions


3.1. Background of Respondents


A total of 300 students participated in the survey. Of this number, males and undergraduate students constituted the majority with proportions of 63.0% and 56.0% respectively. Figure 1 shows the distribution of responses from various countries.



The largest proportion of students (20.7%) were studying in the field of policy/planning/development studies whilst a significant proportion (17.0%) were studying in the field of engineering/technological sciences. The least studied fields were visual and performing arts (0.3%) and communication/journalism studies (0.3%). Figure 2 presents responses by fields of study.




3.2. Students’ Knowledge of the Causes of Climate Change


Almost all students (99.0%) who participated in the survey agreed that global climate is changing. The level of students’ knowledge of climate change and global warming was assessed with respect to the causes, effects and mitigation of climate change impacts. Table 2 presents the results of students’ ratings for the causes of climate change.



With regard to causes, students ranked cutting of trees (deforestation) as the most important cause of climate change and global warming. The use of fossil fuels and rapid industrialization were ranked second and third respectively as the most important causes of climate change. The rankings of these three factors point to the fact that climate change and global warming are mostly caused by human activities as found by similar studies [7,52]. The rankings of factors such as ‘improper waste disposal’ (4th), ‘eating too much meat’ (8th) and ‘increase in the number of automobiles’ (5th) however, have implications for individual level and attitudinal measures that can help to reduce climate change and global warming. These factors significantly contribute to global warming and students are most likely to engage in them (especially eating of meat and waste generation) on a daily basis than the first three factors (deforestation, use of fossil fuels and industrialization) that they ranked as the most important.



According to Gerber et al. [53], total greenhouse gas emissions are approximately 7.1 gigatonnes CO2-eq (representing 14.5% of anthropogenic emissions) from the supply chain of livestock every year. Cattle contribute the largest emissions (65%) with pigs, buffalo, chicken and small ruminants contributing significant amounts of emissions as well. Also, 2.1 million hectares of deforestation have been linked to cattle production [54]. Cutting down the consumption of beef could thus, significantly help to stop harming the planet through greenhouse gas emissions [55]. Plastics are used on a daily basis ranging from water bottles to shopping bags resulting in some 300 million metric tonnes of plastics being produced globally each year [56]. The ranking of these factors by the students suggests that they do not have much knowledge about these facts and hence they might be contributing more to the problem of global warming than they thought. This perhaps explains why out of seven statements, they ranked ‘nothing I do on a daily basis contributes to the problem of climate change’ as fifth (see Table 3). Knowing the causes of climate change is a major determinant of both the intent to take voluntary actions and to influence government policies with regards to climate change [57].




3.3. Students’ Knowledge of the Effects of Climate Change


Analysis of results on the effects of climate change shows that, apart from the most commonly known effects of climate change such as droughts and heat waves, low crop yields and water shortages, respondents did not have much knowledge about how climate change affects other sectors especially the social sector because they ranked climate change effects in this sector as less important. Out of 11 statements about the effects of climate change, respondents ranked ‘climate change causes gender and income inequalities’, ‘climate change causes conflicts and wars’ and ‘climate change leads to job insecurity’ as the least important with ranks of 11th, 10th and 9th respectively (see Table 3). Recent studies have increasingly shown that climate change is a major driver of social inequalities [58,59], conflicts and wars [60,61,62] and job insecurity [63]. The rankings, however, show that many students do not know much about these linkages. When asked whether they believe climate change will affect their career or not, 37% of respondents were uncertain (their response was ‘maybe’) while 8% of them believed that climate change will not affect their career in any way.



The survey results indicate that respondents’ knowledge of climate change and global warming was influenced by the regional manifestation of climate change effects. For instance, the recent transboundary water conflict in Central and Eastern Africa involving the Congo basin and Nile river, respectively, have been linked to climate change. This conflict is one of the prominent and widely discussed issues with regard to water conflict in Africa and, hence, it is not surprising that many students in the affected regions agreed to the statement ‘climate change cause conflicts and wars’ than students outside of these regions (see Figure 3). From Figure 3, overall agreement (both ‘strongly agree’ and ‘agree’) to this statement is highest among students in East Africa (57.7%) and North Africa (45.8%) whilst it is lowest in West Africa (26.4%).



Droughts and water shortages are major manifestations of climate change effects in Africa especially in the Eastern [64], Southern (for example the recent water crisis in Cape town) and Northern Africa [65]. Consequently, students in these regions attested to water shortages as the result of climate change. From Figure 4, the majority of students in East Africa (71.2%), South Africa (67.9%) and North Africa (52.1%) ‘agree’ to the statement; ‘climate change affects water supply and water quality’ whilst 53.6% of students in Central Africa ‘strongly agreed’. This finding is in support of the position that an individual’s knowledge and awareness of climate change is influenced by the manifestations of the climate change impacts in their localities. Authors such as Lorenzoni and Pidgeon [12], and Lowe et al. [14] noted that peoples’ perception of climate change is tied to their direct experiences. Similarly, Ojomo et al. [7] argued that drought and desertification were less selected as the effects of climate change by their survey respondents who were located in the southern part of Nigeria because these effects were more likely to be evident in the northern part of the country than the south.




3.4. Students’ Perspective on Climate Action


With regard to climate action, students agreed to the fact that we can all contribute to reduce the effects of climate change. Overall, 94.0% of the respondents agreed (65.0% ‘strongly agreed’ and 29.0% ‘agree’) that we can all take action either as individuals or organizations to address climate change. The students also believed that switching from fossil fuels to renewable energy sources can help to address global warming and climate change. Most of them ‘strongly agree’ (44.0%) while 37.3% ‘agree’ that this option is crucial to tackling climate change. This came out as the second important factor with regard to climate action whilst the statement ‘we can all do our bit to reduce climate change’ was the most important factor. Students were, however, of the view that, governments are not doing enough to tackle climate change. This came out as the third important factor after the RII analysis (see Table 4).




3.5. Influence of Climate-Related Workshops and Clubs on Students’ Knowledge and Awareness of Climate Change


Based on their findings, Ojomo et al. [7] suggested that for future research, the effects of climate change awareness campaigns and workshops on university students should be examined. In line with this, we examined the relationship between students’ participation in such campaigns, their membership in climate change and environment-related student clubs and their awareness of climate change and global warming. This analysis was done using the chi-square test of independence. It emerged that students’ participation in climate change workshops or programs significantly influenced (χ2 = 9.507, p = 0.002) their level of knowledge on climate change and their confidence about educating others about the phenomenon. All (100%) students who have participated in such workshops indicated that they can educate others about the causes and effects as well as the mitigation measures of climate change. Students who participated in such workshops are also more conscious of climate change effects on other aspects of society other than the natural and physical environment. Contrary to the general ratings of climate change effects on conflicts and on gender and income inequalities as less important, the chi-square test revealed a strong association between students’ participation in workshops and their ratings of climate change effects on conflicts (χ2 = 21.241, p = 0.000), gender and income inequalities (χ2 = 24.503, p = 0.000). Overall, 54.7% and 47.2% of students who participated in workshops agreed (strongly agree/agree) that climate change brings about conflicts and, gender and income inequalities respectively whilst only 28.6% and 22.4% of students who have not participated in any of such workshops or programs agreed to this. Students who participated in climate change related workshops also see the possibility of climate change affecting their career (72.2%) than students who did not participate in such workshops or programs (45.3%) with a strong association between the two variables (χ2 = 21.421, p = 0.000). The relationship between climate and environment-related student clubs and their knowledge and awareness of climate change was also assessed. No significant relationship was found as all p values from the chi-square test for the above variables were greater than the significance level of 0.005. Also, the visibility of climate change-related organizations appears to be low as nearly half (48%) of students were not aware of any such organizations in their localities. This provides an opening for climate-related organizations to expand their engagement and activities across the continent.





4. Conclusions and Recommendations


Young people around the world are actively involved in climate action ranging from awareness raising to the implementation of climate change adaptation and mitigation initiatives. Enriching them with the requisite knowledge on climate change is thus vital especially in a place like Africa where they constitute the majority of the population. A key and common place where such knowledge is usually imparted is university. As such, this study focused on assessing awareness levels and knowledge gaps among university students in Africa. Findings of the study showed that generally, students were aware of the most common and direct causes (deforestation and use of fossil fuels) and effects (droughts and heat waves, low crop yields and water shortages) of climate change. However, students were not very aware of how factors such as meat consumption, improper waste disposal and use of automobiles which they more likely engage in on daily basis can lead to climate change and how climate change impacts affect issues such as conflicts, gender inequalities and job security. This implies that students might be contributing more to the problem of global warming and climate change than they thought. Also, they will not be able to educate others about how such factors contribute to climate change or how climate change affects essential issues such as conflicts, job security and gender inequalities which are pertinent issues in Africa. Thus, it is paramount that workshops organized for the purpose of climate change education and awareness focus on enlightening students and youth in general on the causal linkages between the little things that they do on a daily basis and climate change. Various climate and environment-related student clubs should also tailor their activities in this direction. Where such clubs are non-existent, their establishment for this purpose and other climate-related activities is encouraged. Climate change-related organizations are also encouraged to increase their public engagement, especially in schools.




5. Limitations and Recommendations for Future Research


It must be acknowledged that the number of students who participated in this study is small in proportion to the total number of university students in Africa. Hence, the intent of this study was not to generalize the findings for all students in Africa but rather to offer insights about the dynamics of climate change knowledge and awareness among university students in Africa. The sample size, however, does not affect the substantive responses of the study considering the fact that all students who participated in the survey were university students in different parts of Africa and they were the main targets of the study. Hence, there is no non-response bias. Holbrook, Krosnick and Pfent [66] explain that non-response bias occurs when participants and non-participants or respondents in the survey differ on the variables or dimensions that are of interest to the study. In our case, these dimensions include university students located in the different regions of Africa (West, East, Central, North and South Africa) and we obtained responses from students in all these regions. The approach used in selecting the respondents was to ensure that we obtained reliable responses from the target group. A future study could, however, include a larger sample size and where possible, equal representation from each region or country.
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