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Abstract: Students are often portrayed as future leaders. Their participation in climate change mit-
igation would improve when they access climate information and gain a high level of climate change
awareness. This study was initiated to assess the Congolese students” awareness of climate change
by focusing on their sources of information on climate change, knowledge about the causes and
impacts of climate change and activities that can raise awareness on climate change. Using a con-
venience sampling technique, we collected data through individual interviews conducted among
1,278 students from 13 universities across the Democratic Republic of Congo (DRC). The interview
results showed that all students irrespective of their disciplines were concerned about climate
change, a phenomenon strongly driven by human activities, such as deforestation (78%), urbanisa-
tion (30%), agriculture activities (30%) and transport services (26%). The students’ perceptions of
climate change impacts included increase in temperature (82%), decrease in the number of rainy
days (66%), proliferation of pests (60%) and increase in the number of malaria patients (39%). The
primary sources of information that significantly affected students” awareness of climate change
included environment-related university courses and television broadcasts. The awareness-raising
and mitigation actions related to climate change recommended by the students included educating
people about good waste management (56%), planting trees (65%) and using the taxes paid by min-
ing companies for the restoration of degraded ecosystems. The students believed that in DRC, all
layers of the society (educational institutions, civil society organisations, community members and
businesses) are important in building resilience to climate change. This study can guide teachers to
focus their educational efforts on shaping pro-environmental behaviour in students.

Keywords: students” awareness; climate change; climate information; mitigation activities; Demo-
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1. Introduction

Climate change has become one of the most devastating environmental threats. Its
cost and repercussions are high and can be felt in various ways within the natural, human
and economic systems [1, 2]. Recent evidence indicates that monthly economic activity in
the African region could contract by 1% when the average temperature in the region in-
creases by 0.5°C [2]. A study conducted by [3] in the Congo Basin explains how climate
variability has already resulted in community conflicts over access to resources, including
water and pastures, and migratory movements over the past two decades.

Although in Central Africa, the Democratic Republic of Congo (DRC) has been his-
torically portrayed as a prosperous country in terms of natural resources, such as minerals
and extensive forests, which arouse conflicts [4], these potential resources have diverted
the attention of many local leaders, policymakers and economic actors from the severe
threats and losses that climate change and variability pose to communities. For example,
in South Kivu in eastern DRC, heavy rains and subsequent flooding had recently de-
stroyed homes and agricultural fields, adversely affecting at least 90,500 people [5]. This
situation has been exacerbated by poor urban planning and waste management. Regular
floods that occur in urban areas affect transport services, job accessibility and economic
activities, inducing substantial economic costs to the local commuters and in Kinshasa this
cost is estimated at $1.2 million per day [6].

In the Katanga Copperbelt, for example, the pressure on natural resources due to
intensified mining activities and rapid demographic growth and subsequent landscape
transformation have resulted in the modification/perturbation of the local environment,
including the climate [7,8]. The farmers have been reporting about long dry seasons, re-
duction in the number of rainy days, changes in the rain distribution patterns and new
pests that adversely affect agricultural production. Although long-term meteorological
data is not available [9], existing information suggest that the annual temperatures in DRC
would increase by 1.7°C—4.5°C by the end of the century [10]. The impacts of climate
change are expected to be severe owing to high levels of poverty and weak socioeconomic
systems [4]. Most of the surveys on the impacts of climate change conducted in DRC have
targeted smallholder farmers [9, 11, 12]; the perceptions of Congolese students toward
climate change have remained unexamined. Yet, university students, considered future
leaders and professionals, are expected to play an essential role in climate change mitiga-
tion and adaptation in DRC.

To help prepare students to be the type of climate leaders we need, understanding
their perceptions of climate change drivers, impacts and risks as well as identifying the
sources of information that shape their awareness of environmental challenges are im-
portant. This insight into students’ perception will allow the DRC to address knowledge
gaps via national and regional climate change policies, including educational curriculum
revisions.

This study was designed to assess students’ awareness and perceptions of climate
change by addressing four research questions. 1) What are the drivers and impacts of cli-
mate change perceived by the students? 2) Which sources of information significantly
shape the students’ perceptions of climate change? 3) Do students’ perceptions of climate
change depend on their schools/disciplines? 4) What are the actions suggested by the stu-
dents to tackle climate change challenges? We hypothesised that owing to the recent in-
troduction of environment courses to university curricula and students” exposure to me-
dia, students would have a high awareness of climate change and that they would be able
to provide strategic solutions to the adverse impacts of climate change.

2. Materials and Methods
2.1. Study area

This study was conducted in the DRC, Central Africa’s largest country with a surface
area of 2,344,860 km?. In 2006, DRC adopted a new constitution, which divided the coun-
try into 26 provinces (Fig. 1). Although the last population census of DRC was conducted
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more than three decades ago, the population of the country is projected to reach 120 mil-
lion by 2030 [13].

The majority of the DRC’s population is young. Between the academic years 2019 and
2020, DRC had 971 universities/higher education colleges. Approximately 54% of these
institutions were private institutions, while 46% were public institutions; the total student
enrolment was 564,421. Most universities are located in North Kivu (17%), Kinshasa (11%)
and Upper Katanga province (8%) [14]. In DRC, agriculture is the primary livelihood of
more than 70% of the people living in its rural and peri-urban areas. The country is facing
security challenges and political instability. Credible reports indicate that competition for
access to and control over resources (minerals and forests) has led to the creation of mili-
tias, which have fuelled the on-going conflicts, particularly in eastern DRC [4].
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Figure 1. Map of the Democratic Republic of Congo showing six provinces and the location of the
13 campuses within them.

2.2. Data collection

This study was primarily based on surveys and interviews conducted among a con-
venience sample of 1278 students from 13 universities across the DRC between 5 February
2021 and 18 October 2021. (Fig. 1 and Table 1).
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Table 1. Number of students selected from 13 different universities in DRC.

Universities Number of students Provinces. Cities
Institut supérieur pédagogique de 100 South Kivi. Bukavu
Bukavu
Institut Sl.lpefleur de§ techniques 29 Kinshasa. Kinshasa
appliquées de Kinshasa
Catholic University of Bukavu 102 South Kivu. Bukavu
Université Libre de pays de grands 119 North Kiva. Goma
Lacs
University of Goma 90 North Kivu. Goma
University of Kalemie 90 Tanganyika. Kalemie
University of Kinshasa 127 Kinshasa. Kinshasa
University of Kisangani 100 Tshopo. Kisangani
University of Lubumbashi 265 Upper Katanga. Lubumbashi
ISTM Manono 100 Tanganyika. Manono
Official University of Bukavu 72 South Kivu. Bukavu
Université Protestante du Congo 33 Kinshasa. Kinshasa
Université Pédagogique Nationale 51 Kinshasa. Kinshasa

To minimize the bias inherent in the convenience sampling method, we interviewed
only students who were regularly enrolled in the universities surveyed and enrolled as
undergraduate and postgraduate students). The convenience sampling method allowed
collecting data from very large samples at a relatively low cost because students were
found at the campuses where most of the investigators worked as well. To clear the ethical
dilemma, students interviewed provided oral consent confirming their willingness to par-
ticipate in the survey.

Data were collected using a questionnaire that requested information about the pro-
files of the respondents, their sources of climate information and knowledge of the causes
and impacts of climate change. The last part of the questionnaire explored the students’
recommendations on the actions that would mitigate climate change and increase climate
change awareness in the community. We also used the Likert scale to identify the percep-
tions of the students about climate change, their knowledge of the causes of climate
change and potential climate change mitigation actions. We adopted the Likert scale be-
cause it allowed the respondents to indicate their positive-to-negative strength of agree-
ment and helped us assess their attitudes, knowledge and beliefs about a particular topic,
which was climate change perceptions in this case [15]. The Likert scale had been used in
many other countries also to measure the students” and lecturers’ perceptions of climate
change [16].

We studied university students because higher education is vital in educating citi-
zens about climate change and promoting pro-environmental behaviour [17]. Many of the
selected universities are public universities and host a large number of students. For ex-
ample, the University of Kinshasa, University of Kisangani and University of Lubumbashi
host many students attending different faculties [14]. These universities being located in
different cities, their students can have contextual experience of the climate of the cities
concerned. The students who participated in the questionnaire survey were from the de-
partments of agronomy, Arts, economics, health sciences, law, polytechnics, applied sci-
ences and social sciences. The students were chosen randomly during their lunch break
(12-2 pm) or after their classes were over (4-5 pm).

2.3. Data analysis

Data analysis was performed using descriptive statistics (frequencies and percent-
ages). A chi-square test (x?) was used to investigate whether significant differences existed
between the students’ disciplines and climate change awareness. A multiple
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correspondence analysis (MCA) was performed to analyse the relationship between each
university and its level of concern about climate change. Additionally, binary logistic re-
gression was used to identify the sources of information that significantly affected stu-
dents’ awareness and sensibility to climate change. The study considered a <0.05 (p-value)
as a criterion to determine statistical significance.

3. Results
3.1. Students’ social characteristics and perceived impacts of climate change

The majority of the students who were selected to participate in the questionnaire
survey were male students (61%) between 18 and 25 years. A large proportion of the stu-
dents (60%) was enrolled as undergraduates and attended different schools (Table 2).

Table 2. Profiles of the students (n=1278) surveyed and their level of awareness about climate

change.
Variables Category Frequency Percentage

Female 495 39
Gender Male 783 61
18-25 1021 80
26-33 195 15
Age (years) 34-41 38 3
>42 24 2
Agronomy 169 14
Arts 30 2
Economics and management 418 32
. Medicine and nursing 104 8
School (faculties) Law 104 g
Polytechnics 84 7
Applied sciences 203 17
Social sciences 162 13
. Undergraduate 767 60

Level of
evel of education Graduate (licence) 511 40

When presented with five yes/no questions on the perceived climate change impacts,
82% of the students agreed that there had been an increase in the temperature—the
highest affirmative answer (Fig. 2). Many students mentioned a decrease in the number
of rainy days (66%), an increase in agricultural pests (60%), and an abundance of rains
(39%). Moreover, the students also mentioned about the increase in malaria and other
diseases, unknown within the communities (39%).
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Figure 2. University students’ perceptions of climate change trends in DRC.

3.2. Sources of information that affect students’ awareness about climate change

Five sources of information about climate change were identified. Among those
sources, binary logit results (Table 3) showed that university courses (environment-re-
lated), television, environmental radio broadcasts and friends’ clubs positively and con-
siderably influenced the students’ perceptions and awareness of climate change.

Table 3. Sources of information affecting students” awareness of climate change.

Sources Estimate Std. Error z value Pr (>1zl)
(Intercept) 0.875143 0.256004 3.418 0.000 ***
Univsity courses 1.212441 0.250297 4.844 0.000 ***
Radio 0.616330 0.245125 2.514 0.011*
Television 0.953941 0.242605 3.932 0.000 ***
Social media -0.005804 0.253490 -0.023 0.981
Friends’ clubs 0.706353 0.338839 2.085 0.037 *

Number of observations: 1278, -2log- likelihood =640.6, Nagelkerke R? =0.76, ***= significant at 1%;

*= significant at 10%.

3.3. Students’ awareness of climate change across universities and faculties

The results of the multiple correspondence analysis that grouped universities accord-
ing to students’ awareness of climate change are presented in Fig. 3 of the supplementary
materials.
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Figure 3. Results of the multiple correspondence analysis showing the trend of the concerns of the
students of universities located in six provinces, on climate change.

Legend: UNILU: University of Lubumbashi, ISPBKv : Institut supérieur pédagogique de Bukavu,
UNIKIS : University of Kisangani, UNIKIN : University of Kinshasa ,ULPGL Gom: Université Libre
de pays de grands Lacs Goma , ISTA : Institut Supérieur des techniques appliquées de Kinshasa,
UPC :Université Protestante du Congo, UPN :Université Pédagogique Nationale, UCB : Catholic
University of Bukuvu, UOB : Official University of Bukavu, IMANO : ISTM Manono, UNIKAL :
University of Kalemie, UNIGOM : University of Goma, Kis :Kisangani , Kin: Kinshasa , Kal:
Kalemie, Bkv: Bukavu, Lubum: Lubumbashi.

We observed that most of the students who were only little concerned about climate
change were mainly from the University of Kalemie in Kalemie, University of Lubumba-
shi in Lubumbashi and the Catholic University of Bukavu in Bukavu. Notably, we found
a high degree of awareness toward climate change among the students of the University
of Kinshasa in the city of Kinshasa and University of Kisangani in Kisangani.

Fig. 4 displays the students” awareness of climate change by faculty/school measured
using the Likert scale data obtained from the questionnaire survey. While 54% of the sur-
vey respondents indicated their concern about the climate, 38% indicated that they were
strongly concerned about the climate. The results of the chi-square test conducted re-
vealed significant differences between students” disciplines and their degree of concern
about climate change (x2=26.682, p<0.05). Most of the students who were strongly con-
cerned about climate change were from the faculties of economics (61%) and social sci-
ences (52%). However, 21% and 10% of the students from Law and Art Schools, respec-
tively, indicated that they were not at all concerned about climate change.
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Figure 4. Relationship between the schools of the students and their climate change awareness.

3.4. Assessment of students’ knowledge of the causes of climate change

The causes of climate change reported by the students are presented in Table 4. A
majority of the students (78%) strongly agreed that deforestation was the leading cause of
climate change, while 30% and 26% of the students believed that rapid urbanisation and
farming activities and transport and trade, respectively, were the significant causes of cli-
mate change. While 19% of the students agreed that all human activities can lead to cli-
mate change, a considerable percentage (23%) of the students firmly believed that climate
change is a natural phenomenon that humans cannot control. However, 45% of the stu-
dents strongly disagreed that all human activities can cause climate change.

Table 4. Students’ knowledge of the causes of climate change in DRC percentages.

Drivers of climate change  Strongly agree Agree Neutral Disagree
Urbanisation 373 (30) 346 (27) 132 (10) 414 (33)
Deforestation 985 (78) 109 (9) 45 (3) 122 (10)

Agriculture activities 373 (30) 263 (21) 153 (12) 464 (37)
All human activities 218 (17) 239 (19) 239 (19) 569 (45)
Trade and transport 331 (26) 172 (14) 220 (17) 535 (43)
Natural phenomenon 289 (23) 255 (20) 199 (16) 517 (41)

3.5. Awareness-raising and mitigation actions recommended for tackling climate change

The actions recommended by the students for mitigating climate change and increas-
ing climate change awareness are presented in Fig. 5. These actions include educating
people about good waste management practices (56%), prohibiting and criminalising
bushfires (57%), planting of trees (65%) and getting civil society organisations and busi-
ness companies to participate in pro-environmental activities, such as tree planting. The
respondents strongly recommended that mining companies should pay taxes at high rates
(77%) to help government and local communities to restore landscapes degraded by pol-
lution and mining activities. In our discussions with them, many students consistently
mentioned, ‘Climate change is a global issue and the actions of everybody matters’. Additionally,
59% of the students suggested getting rural communities to participate in the manage-
ment of natural resources, such as forests.
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Figure 5. Actions recommended for mitigating climate change and raising awareness about climate
change within the community.

4. Discussion
4.1. Students’ awareness of climate change

The assessment of students’ perceptions of climate change is important to under-
stand how young people experience, feel and care about climate change issues and their
preparedness to respond to sudden, on-going and forthcoming changes in their commu-
nities [17-18]. The students involved in this study were largely aware about climate
change and the perceived changes in rainfall patterns, temperature trends and pest pro-
liferation.

The findings of our study are in line with the findings of [17, 19, 20] who stated that
most university students across the world express concern about climate change issues.
Young people’s awareness about climate change has resulted in the Greta Thunberg's Fri-
days for Future Students movement, which urges governments to take radical action on
climate change [21]. Results of a survey by [22] reveal that students are even more con-
cerned about climate change than about COVID-19. Students’ awareness of climate
change is reportedly increasing across the world owing to their exposure to various
sources of information and experiences of climate events (heat waves, storms, floods and
desertification).

4.2. Sources of information affecting students” awareness of climate change

Our study findings revealed that university and media (TV and radio) significantly
affected the students’ awareness of climate change. To fall in line with the long-term vi-
sion of the DRC government, environment-related courses were recently introduced to
university curricula with the objective of developing pro-environmental behaviour in uni-
versity students. The introduction of environmental courses is crucial because Coleman
and co-workers [23] strongly recommend that universities, regardless of students’
disciplines, should integrate courses related to climate change into education cur-
ricula with ecological challenges becoming increasingly salient to the global population.
Environmental courses will equip and reinforce students’ understanding of the
threats to global sustainability and awaken a sense of personal responsibility in them
toward the environment. As climate change education is at crossroad of many disci-
plines, professors/climate change or environment educators need to use multiple
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teaching tools to make students understand and achieve their teaching goals. Coleman
and co-workers [23] and [24] argue that movies (watched in class), documentaries,
artworks, community service projects and class dialogues can increase the students’
understanding and awareness of climate change issues. In short, education systems are
expected to play a determinant role in climate change mitigation despite the dismal re-
ports on climate education and its criticism within universities and colleges [17, 25, 26].

This study also revealed that three-quarters of the students acquired climate infor-
mation from media, mainly from social media and television. The study findings are in
agreement with those of [17,25] showing that social media, television and radio were con-
sidered the primary source of information about climate change by the students of the
University of the South Pacific in Fiji and South African university, respectively. This same
observation was made at Oyo State University in Nigeria, where 88.9% of its students
agreed that they received information on climate change and sustainable development
from broadcasts and awareness programmes on radio and television [27]. The determi-
nant role played by media in creating awareness about climate change among public is
acknowledged [27, 28, 29]. Mavrodieva and collaborators [28] noticed visible links be-
tween social media and changing public perceptions and the possibility of public opinion
influencing political decision-making. In DRC, for decades, social media networks have
been most often used by Congolese students/youth to exchange photos and short videos
on hot news, particularly about sociopolitical mouvements and climate and natural
hazard occurance (e.g. recent vacano erruption in Goma).

4.3. Deforestation as a main driver of climate change

People’s understanding of the causes and consequences of climate change can have
important implications for their behaviour and support for policies that promote climate
change mitigation and adaptation [19]. Although [18] stated that students hold miscon-
ceptions about the primary causes and consequences of climate change, students inter-
viewed in this study appeared to be different. In fact, a large majority of the students
strongly agreed that climate change was mainly caused by deforestation. Their views cor-
roborated the findings of many studies that have highlighted the impact of anthropogenic
activities on forest land and degradation of landscapes [30, 31]. Students’” concerns about
deforestation are shared by many specialists, such as [30], who explain how deforestation
can lead to changes in temperature, evapotranspiration, runoff and local climate modifi-
cation. When deforestation occurs in large continuous areas, the rainfall may decrease
[30]. The students stated that they have already observed the changes in the rainfall pat-
terns in their respective communities, a situation also reported by the existing studies on
climate change across the country [8, 9, 10]. The causes of deforestation in DRC are many.
First, 70% of the people in the country depend on agriculture for their livelihood and
slash-and-burn is a common practice used by smallholder farmers to open crop fields in
forests and savannahs [33]. This practice is at the root of tropical forest degradation [31,
33]. In fact, deprived of state support, the population in rural areas with the slight possi-
bility of economic diversification considers forest resources the primary means to sustain
their livelihood [31]. Moreover, forest soils in developing countries have been pervasively
overrun by agricultural households because their limited financial resources do not allow
them to purchase agricultural inputs, such as chemical fertilisers [31]. Recently, specialists
have argued that in some parts of DRC, the pressure exerted on forests by armed groups,
logging and mining companies—controlled and uncontrolled —is higher than that exerted
by smallholder farmers [3,34]. Additionally, the pressure exerted on the forests to obtain
energy sources, such as charcoal and firewood, is increasing at a worrying scale. In DRC,
charcoal is mainly used to meet domestic energy demands because only 19% of the pop-
ulation has access to electricity [35].
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4.4. Increasing climate change awareness and taking sustainable actions for climate change
mitigation

An increased awareness of climate change and engagement in sustainable actions
will help communities to face climate change challenges [23]. A large proportion of the
students strongly recommended the prohibition and criminalisation of slash-and-burn ag-
riculture, which can cause bushfires. While this recommendation of the students seems to
favour the protection and preservation of biodiversity and maximisation of forest ecosys-
tem services, a case study conducted in Madagascar explains how the criminalising of
bush burning can lead to protests by the rural populations as that practice help farmers to
extend their crop fields [36].

To restore and maintain degraded ecosystems in mining areas, such as the Katanga
copperbelt, mining companies are expected to plant trees and pay high taxes to the
government. These actions expected from mining companies are fair, because mining ac-
tivities lead to complex environmental issues, affecting the health and the livelihoods of
the people of the area [37]. The students further mentioned that climate change being a
global problem, the involvement of all layers of the society in climate change mitigation
is important. Involvement in and commitment to climate change mitigation should spe-
cifically start with actions such as the intensification of climate and environmental educa-
tion in schools and universities, that will raise awareness about climate change [20, 26].

The awareness-raining activities can be extended to civil society organisations, in-
cluding religious bodies, as many respondents thought that churches can be used to reach
out to a broad group of the population and convey to them a message on climate change
because they have the ability to organise large gatherings. The students’ thinking was in
line with the findings of many studies that have acknowledged the roles of religions and
civil society organisations for addressing climate issues [38]. The pivotal roles of religion
in matters of climate change and environmental justice are based on their teachings, influ-
ence and ability to inspire adherents and disseminate worldviews that empower environ-
mental attitudes and actions [38].

4.5. Research originality, limitations and practical implications of the study

This study is one of the few studies conducted in DRC to address the students’ per-
ceptions of climate change, using a large sample size from universities across the country.

This study is considerably different from previous studies, which targeted only
smallholder farmers [9, 11, 12]. Using statistical tools, we identified the universities and
faculties where teachings on climate change or courses related to the environment require
intensification. This intensification is important because the Congolese higher education
system is undergoing reforms at the moment (adoption of the licence, master and doctor-
ate system). While these reforms are expected to make students competitive, innovative
and skilled to tackle community challenges, such as climate change, the results of our
study can guide teachers and researchers to improve and target their educational efforts
at those students most in need.

However, the survey was conducted at universities located within large urban enti-
ties and thus, it would not help determine the knowledge and attitude of students living
in rural and small cities with regard to climate change. Yet the perceptions of the students
living in rural and small cities will depend on the predominant socioeconomic activities
of their respective areas (e.g. agriculture in rural areas) and will be different from those of
students living in large cities where services and infrastructure facilities are developed.
This difference between the perceptions of students coming from large cities and those of
students coming from other areas agrees with the findings of [39] who observed differ-
ences in attitudes toward climate change between rural and urban communities in the
United States. Given that teachings on climate change are at the crossroads of several dis-
ciplines, in a future survey, the students could be requested to indicate how and what
they would like to learn or how to deepen their knowledge about climate change. The
information obtained can help higher education institutions to expand their educational
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efforts to ensure that students of all faculties understand the scientific consensus on cli-
mate change and that the students are actively engaged in climate change mitigation in
their public and private roles [18].

5. Conclusion

This study assessed the university students’ perceptions of climate change by focus-
ing on their sources of information, drivers, impacts and mitigation actions. Television
broadcasts and university environment-related courses play significant roles in shaping
students” awareness of climate change. Study results indicate that Congolese university
students are aware about global climate change despite the considerable differences ob-
served among their universities and faculties. Students argued that climate change is a
phenomenon strongly induced by human activities, such as deforestation, urbanisation
and transport services. The perceived impacts of climate change included an increase in
temperature, an abundance of rains that leads to floods and the proliferation of pests and
diseases.

Moreover, students requested all society layers (civil society organisations, schools,
business companies and community members) to participate and take actions in favour
of the climate. These actions range from awareness-raising on climate change —intensifi-
cation of climate and environmental education within schools and civil society organisa-
tions—to the implementation of resilience and mitigation initiatives, such as tree planting
and proper waste management. In close collaboration with Congolese authorities, mining
companies should develop a post-mining plan, preferably geared toward reforestation of
sites degraded by mining activities. The students also insisted on using the increased taxes
paid by mining operators to restore destroyed ecosystems and build resilient communi-
ties. Students finally recommended the participation of rural communities in natural re-
source management because these communities can play a leading role in climate change
mitigation and in the sustainable use of limited resources already overexploited by vari-
ous actors.
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