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ABSTRACT

Aims: Climate change/variability and soil degradation are environmental concerns that are
currently, and will certainly hamper the development of most developing countries. These menaces
will be exacerbated if there is limited knowledge about them, especially with young adults, who
constitute one of the most vulnerable categories of the human population. Motivated by the
aforesaid, a survey was carried out to assess knowledge and opinions about these threats.
Methodology: Paper questionnaires were administered randomly to 327 young adults in the West
Region of Cameroon over a period of three months. Data collected was subjected to descriptive
and inferential statistics using Microsoft Excel 2007 and SPSS (version 19).

Results: Our findings revealed that more than 93% of respondents affirm that climate change is
presently occurring, while a majority of respondents (about 75%) have correct ideas on climate

*Corresponding author: E-mail: komegeo@yahoo.fr;
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Conclusion:

environmental conservation.

change and soil fertility notions. With regards to climate change, most of the respondents had good
ideas on causes and impacts of climate change, and possible mitigation strategies to be used. As
on soil fertility management, most young people had good knowledge on practices that reduce soil
fertility, and practical methods of soil conservation. Additionally, about 87% of respondents
expressed willingness to become environmental activists.

Given that knowledge gaps were observed on some key environmental concepts, we
recommend to environmentalists, educationists, teachers and policy makers in developing
countries and sub-Saharan African countries in particular, that environmental science curricula be
implemented or reinforced at all levels of formal education, and should be competency-based, so
as to enhance skills and competences that will favour climate change preparedness and

Keywords: Climate variability; soil conservation; young adults; awareness; developing countries;

Cameroon.

1. INTRODUCTION

A critical question with most of the people of this
era, especially young adults, is how they
understand and engage with  climate
change/variability, soil degradation and food
security, especially those from sub-Saharan
Africa. Corner et al. [1] noted that, “Being the
generation that will face the reality of a changing
climate in their own lifetimes, young people are
the most vulnerable, yet potentially also the best
placed (and most motivated) to generate an
ambitious societal response that will avoid the
most dangerous risks of climate change”.
Surprisingly, though, there is very little existing
research on what young people think about
climate change and sustainable  soil
management  for  agricultural  production,
especially in less developed countries. It has
been reported that “young people are a
constituency that has traditionally been ignored
when it comes to high-level negotiations” [2].

Climate change is defined by conditions of high
atmospheric carbon dioxide concentrations (=
400 ppm), increasing air temperatures (2—4<C or
greater), significant and/or abrupt changes in
daily, seasonal, and inter-annual temperature,
changes in the wet/dry cycles (seasons),
intensive rainfall and/or heavy storms and
flooding, extended periods of drought, extreme
frost, extreme heat waves and increased fire
frequency [3]. In the last two centuries, there
have been significant changes in the gas
composition of the atmosphere due to natural
phenomena and human activities, such as
increasing energy consumption, industrialization,
intensive  agriculture, urban and rural
development [4]. According to the
Intergovernmental Panel on Climate Change [5],
average global temperature will probably rise

between 1.1 and 6.4C by 2090 — 2099 as
compared to 1980 — 1999 temperatures, with the
most likely rise being between 1.8 and 4.0<C.

Soil health/fertility on the other hand refers to the
component of overall soil productivity that deals
with its available nutrient status, and its ability to
provide nutrients out of its own reserves and
through external applications for crop production
[6]. Soil health is an issue both for environment
and agriculture since soil is a fundamental
resource required for meeting the diverse needs
of humans [7]. Human activities among other
factors remain the principal drivers of processes
of land degradation, desertification and climate
change. Though highly complex and difficult to
predict, interactions between climate change and
soil fertility decline are likely to affect a range of
different ecosystem functions and the services
they deliver, with consequent impacts on food
production, livelihoods and human well-being.
According to Winterbottom et al. [8], the
combined action of land degradation, land use
pressures, and climate change is the greatest
challenge for the world’'s food production
systems, and these challenges are particularly
acute in Sub-Saharan Africa’s drylands, where
land degradation, depleted soil fertility, water
stress, and high costs for fertilizers contribute to
low crop vyields and associated poverty and
hunger. With respect to crop production and food
security, there exists a definite relationship
between climate change and soil fertility decline,
as reported in many studies [4,9,10,11,12,13,14].
In these studies, there is enough evidence that
the climate change — soil health nexus is such
that, the overall consequence of climate change
on soil health is detrimental. The negative impact
of climate change on soil fertility has been
explained by various processes through which
climate change reduces soil fertility and



productivity, such as reduction of soil biodiversity
[15,16], interruption of normal water cycling [17],
destabilization of soil nutrient uptake Kkinetics
[18], disruption of macronutrient cycles [19],
reduction of soil water availability [4], decrease in
nutrients and water use efficiency [10], reduction
of growing period length [11], among others.
From the above processes, the most common
mechanisms through which climate change
variables (mainly rainfall and temperature)
reduce soil nutrient stocks are; reduced
mineralization rates, accelerated weathering and
leaching of minerals, reduced soil organic matter
decomposition, decrease in nutrient dissolution
and mobility, and soil erosion.

The Western Highlands of Cameroon (WHC)
constitutes one of the agro-ecological zones of
Cameroon where reliance for national food
security resides. Unfortunately, the potentials of
this agro-ecological zone are being threatened
by the rapid degradation of water and land
resources as influenced by demographic
pressure and climate change. In the WHC,
agriculture has been reported to be potentially
vulnerable to climate variability [20,21,22], given
that climate change variables have been
observed to significantly reduce crop yields in
this part of the country [21]. Furthermore, this
vulnerability has been demonstrated by the
devastating effects of recent flooding and various
prolonged droughts, and also due to limited
access to adequate information, technology,
institutions and financial resources. Thus, for
many poor countries that are potentially
vulnerable, understanding responses to climatic
variations and climate change is crucial for
designing appropriate coping strategies [22].
These strategies include climate smart soil
fertility management options [9,14], which mostly
prioritize soil organic matter and moisture
conservation.

Following the aforementioned, there is an urgent
need to raise more awareness of basic and
current notions about climate change, soll
conservation and their relationship with respect
to food security and strategies that can be used
to mitigate climate change impacts on the
environment. Unfortunately, such information is
very much lacking and almost non-existent within
the WHC. Very few studies have reported the
impact of climate change on crop production
within the WHC and other agroecological zones
of Cameroon [21,22,23,24,25]. However these
studies have focused on surveys with farmers
and households relying on agriculture for
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livelihood. To our knowledge, the literature on
this subject is scanty, for the case of young
adults — a very strategic group of the population.
Many studies envisage that climate change
impacts will be more severe on the vulnerable
groups such as the poor, women, children, old
people and those that depend entirely on
agriculture for their livelihoods, and worst still if
there is limited knowledge or unawareness about
climate change and its potential impacts [9,26].
Therefore, a potential challenge in the light of
climate change is its awareness, especially by
the young adults who face challenges of
engagement and proper decision-making. In
order to respond effectively and efficiently to this
challenge, education will serve as an important
tool, since it has a major role to play in
enhancing individual understanding about
climate change and its negative impacts on
mankind, whether directly or indirectly.
Unfortunately, climate change education is
uncommon in most of the societies of developing
countries, whether at formal or informal
institutions, and this lack of education is one of
the greatest factors hindering sustainable
development. Therefore, the objective of this
study was to assess the knowledge and opinions
of “non-environmental science” high school
students on two main environmental problems
faced by less developed countries in general and
the WHC in particular i.e., climate change and
soil degradation, given that they find themselves
in an environment where they are directly or
indirectly affected by these threats. This study
seeks to find out knowledge and opinion about
two distinct, but definitely linked topics - climate
change and soil fertility management, contrary to
previous studies that have focused solely on
climate change knowledge. The information to be
obtained from this research shall certainly
contribute to the achievement of sustainable
development goals set by many developing
countries.

2. MATERIALS AND METHODS
2.1 Biophysical Characteristics of the
Study Area

The study was carried out in the West Region of
Cameroon, precisely in Dschang, headquarters
of Menoua division (Fig. 1). The division
constitutes one of the main crop-producing areas
in the Western Highlands agro-ecological zone of
Cameroon, where intensive agriculture is carried
out, in spite of soil fertility constraints [27,28].
Agriculture in the WHC is dominated by small-



scale farmers and the agricultural population is
estimated at more than 72% with over 160,000
households [29]. The population density is qulte
high with an average of 90 — 300 inhabitants/km?
[30]. The topography is undulating and the
vegetation is predominantly savannah, with
patches of gallery forest containing a variety of
agro-forestry tree species [30,31]. Wetlands
within the area are dominated by raffia palms
(Raffia farinifera). The terrain of the Western
Highlands agro-ecological zone consists mainly
of plateaus and depressions ranging from 300 to
3000 m above sea level.

The most striking feature of this region is the high
cropping intensity, wherein about 40 —75% of
the total area is planted with annual and
perennial crops [30]. The climate is the tropical
humid mountain type with two seasons: the rainy
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season that lasts from mid-March to October,
and the dry season from November to about mid-
March [32]. The annual rainfall varies from
approximately 1,300 mm in plains to over 3,000
mm at higher altitudes. Mean monthly
temperatures range from about 15C on the
highlands to about 27<C in low-lying regions [33]
and can go up to 30T in some places [29].

2.2 Study Population

The study population consisted of high school
students in the Menoua division of the West
Region of Cameroon, who do not have any
environmental science subjects or course within
the school curriculum, but involve themselves in
different agricultural (farming) activities outside
normal school activities. This choice was made
based on the assumption that although not
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Fig. 1. Map of Cameroon showing the study area in t
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following any formal environmental science
courses, current environmental issues such as
climate change and soil degradation should be
major topics of concern for all, especially from
personal experiences. Thus, both arts and
science inclined students constituted the study
population. Arts-inclined students are those who
read a combination of three or more (maximum
of five) of the following subjects; History,
Geography, Economics, English/French
Language, Literature, and Philosophy while
science-inclined students read a combination of
three or more of the following subjects (maximum
of five): Chemistry, Physics, Biology, Geology,
Mathematics, and Computer science. The
characteristics of respondents are shown in
Table 1.

2.3 Estimation of Sample Size

The sample size was determined on the
assumption that less than half (30%) of non-
environmental science students are
knowledgeable on climate change and soil
fertility management, with 5% marginal error
at 95% confidence interval and a non
response rate of 1%. Based on these
assumptions, the actual sample size for this
study was determined using the proportions
probability formula:

ZZ
=% @

Where

n = Sample size

Z= Parameter related to error risk (z-score),
corresponding to 1.96 for an error risk of
5%

p = expected proportion of knowledge of non-
environmental science students on climate
change and soil fertility management =
30% =0.3

g = expected proportion of non-environmental
science students not knowledgeable,
expressed as a fraction of 1. i.e. q=(1 - p)
=(1-0.3)=07

d = absolute precision, expressed as a fraction
of 1. In this study, d = 5% = 0.05

_ (1.96)?x0.3x0.7

Therefore, n = —— =323
(0.05)

Non response rate = 1% = (0.01 x 323) =4
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Therefore, sample size, n = 327 subjects

2.4 Instrumentation, Data Collection and
Data Analysis

In this study, a paper questionnaire was
designed for data collection, consisting of three
main parts, excluding demographic
characteristics of respondents. The first part
consisted of nineteen closed-ended questions
that sought to gather information on knowledge
and opinion on climate change. To better
guantify the responses from the respondents,
guestions were almost entirely closed-ended and
were mostly restricted to those requiring “Yes”
and “No” responses. This section consisted of
guestions related to definitions and
misconceptions about climate change, sources of
information on climate change, causes and
effects of climate change. Part Il was made up of
ten questions, both open and closed questions,
destined to capture information about knowledge
and opinions on soil fertility management. The
questions sought to find out students’ opinion
and knowledge on methods wused for
identification of a fertile soil, practices that cause
soil degradation and those that improve soil
health. The third part had six questions that
sought students’ knowledge and opinions on the
relationship between climate change and soil
health, and also on the best practical measures
that could be used to combat climate change and
soil degradation. The two last questions of this
part sough to find out young peoples’ opinion
with respect to environmental activism. Thus, the
questionnaire had a total of thirty five questions
aimed at achieving the set objectives of the
study. Permission to administer the
guestionnaires was obtained from the respective
principals of the high schools and a “consent to
participate” notice was read to students and
those who consented were given a questionnaire
to complete - thus the sampling was random.
During the exercise, some guidance was given to
students in order to facilitate the exercise. It
should be noted that before administering the
guestionnaires, no prior lesson whatsoever was
delivered to the students. A total of 327
participants effectively filled and returned the
guestionnaires. Data obtained from the
guestionnaires was analyzed using descriptive
and inferential statistics to describe and
investigate the characteristics of respondents’
knowledge and opinions, using Microsoft Excel
2007 and SPSS (Version 19).



Table 1. Characteristics of study participants (n =
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327)

Gender Age range (years) Household size  Length of f arming  Destination of farm
(years) produce
Male Female 15-17 18-20 21-23 15 68 >8 <3 35 >5 H M H+M
135 192 151 159 17 162 103 62 82 36 209 137 9 181

Notes: H = Home consumption only, M = Market only (for sale), H+M = farm produce destined for home and market

3. RESULTS

3.1 Climate
Knowledge

Change Opinion and

Results on climate change knowledge and
opinion are shown in Table 2. About 98% of
respondents have heard about the terms climate
change, global warming and greenhouse gases
while 84.40% agree that the three terms are
related to each other. However, only 55.96% of
the students understand that climate change,
global warming and greenhouse gases do not
mean the same thing. Most students obtain
climate change information primarily from school,
television and the internet. Very few students
(about 9%) obtain information on climate change
from libraries and parents at home. A large
majority (95.41%) understands that climate
change is a serious threat to humans and the
environment while a very small proportion
(4.59%) of respondents says climate change is
not a threat. Also, a very high proportion
(93.58%) of respondents understands and
affrms that climate change is currently
happening while 6.42% say it is not. Of all
respondents, a majority (79.51%) are aware of
the causes of climate change while 20.49% are
not. However, a larger majority (89.30%)
understands that climate change is contributed
by human activities. In the same light, a larger
majority of respondents (89.91%) understands
that climate change can be caused by pollution
from heavy industries. A very high proportion
(94.19%) understands and accepts that
deforestation contributes to climate change
whereas only a majority (71.86%) is of the
opinion that the burning of fuel wood causes
climate change. With respect to the natural
causes of climate change, less than half
(46.50%) understand that climate change can be
caused naturally.

More than half (68.48%) of the study population
have heard about greenhouse gases while
32.42% have not. Of the three groups of gases
proposed, only a plurality (47.40%) of
respondents understands that carbon dioxide
(CO,) and Methane (CH,) are greenhouse
gases.

As concerns the knowledge and opinion of
respondents on the impacts of climate change,
97.85% of respondents understands and are of
the opinion that climate change has negative
consequences. However when it comes to
specific effects, there are more diverse opinions.
80.43% of respondents understands that climate
change can cause significant increases in air
temperatures while 16.82% have no idea about
climate change and rising temperatures. 85.93%
of respondents understands that climate change
can cause changes in wet and dry cycles while
only about half (58.72%) of the respondents
understands that intensive rainfall, heavy storms
and floods can be caused by climate change,
and 1590% do not know about these
phenomena. 85.01% also understands that
climate change can lead to extended periods of
drought while 11.01% have no idea about the
impacts of climate change on water scarcity.

3.2 Knowledge and Opinions on Soil
Fertility Management

Responses concerning knowledge and opinions
on soil fertility management are shown in Table
3. In contrast to climate change and related
terms such as global warming and greenhouse
effect, that are common to a very high majority
(97.86%) of the students, soil fertility
management is not a very common term to the
respondents since only 77.06% have heard
about this term. In order of preference, the best
characteristics that are used to identify a fertile
soil, according to respondent opinions are: crop
yield, soil texture, soil colour and topography.
The least prioritized as indicators of soil fertility
are soil depth and stoniness. Regarding soil
fertility management, 94.49% of respondents
understand that mulching increases soil fertility
while only about half (53.52%) are of the opinion
that the burning of farm residues can increase
the soil’s fertility. A majority (63.61%) recognize
crop rotation as a method of maintaining soil
health while 32.42% have a contrary opinion. A
few (3.98%) have no idea about the effects of
crop rotation on soil fertility maintenance. As
concerns the use of inputs, a large majority
(87.46%) is of the opinion that chemical fertilizers



can increase soil fertility while 12.54% have a
contrary view.

Compared to chemical fertilizers, 96.94% are of
the opinion that manure (organic inputs) can
increase the soil's productivity. 75%  of
respondents understand that pesticides and
insecticides are chemical inputs that deteriorate
soil health. However, a very small proportion
(8.25%) is of the opinion that these chemical
inputs are not harmful and can increase soil
fertility while about 17% have no idea as to
whether pesticides and insecticides can maintain
or destroy soil health. With respect to the
integrated use of farm inputs, a majority
(68.19%) are of the opinion that the combined
use of chemical fertilizers and manure can
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3.3 Relationship between Climate Change
and Soil Fertility Management

Results relating climate change and soil health
are shown in Table 4. From the various
responses, 85.32% of young adults understand
that climate change can affect soil fertility while
10.39% of the respondents have no idea about
the relationship between climate change and soil
fertility decline. Similarly, a large majority
(88.07%) are of the opinion that climate change
is capable of reducing crop yields while 9.78%
have no knowledge as to whether climate
change can reduce crop yields or not. Also, a
considerable number of young people
understand that climate change can affect soil
fertility through water scarcity, high temperatures,

increase soil fertility. In the same way that crop  requction of soil nutrients, floods and soil

yield is used as a measure of soil fertility, it is  oyogion.

also used in appreciating declining soil fertility.

Table 2. Knowledge and opinions on climate change ( n =327)

Statement Response
Yes No No idea
frequency frequency (%) frequency (%)
(%)

Have you heard about any of the terms “Climate change”, 320 (97.86) 7(2.14)

“Global warming”, “Greenhouse effect” ?

Do these three terms mean the same thing? 144 (43.04) 183 (55.96)

In your opinion, are the three terms related to one other? 276 (84.40) 14 (4.28) 37 (11.32%)

In your opinion, do you think climate change is a serious threat 312 (95.41) 15 (4.59)

to mankind and the environment?

In your opinion, is climate change presently happening? 306 (93.58) 21 (6.42)

Do you know the causes of climate change? 260 (79.51) 67 (20.49)

In your opinion, are human activities responsible for climate 292 (89.30) 35 (10.70)

change?

In your opinion, can pollution from heavy industries cause 294 (89.91) 33 (10.09)

climate change?

In your opinion, can excessive cutting down of forest 308 (94.19) 19 (5.81)

(deforestation) cause climate change?

In your opinion, do you think the burning of fuel wood causes 235 (71.86) 92 (28.13)

climate change?

In your opinion, can climate change be caused naturally? 152 (46.48) 175 (53.51)

Have you heard about the term “greenhouse gases”? 224 (68.50) 106 (32.42)

In your opinion, has climate change got any negative 320 (97.85) 7(2.14)

consequences?

Can climate change cause significant increase in air 263 (80.43) 9 (2.75) 55 (16.82)

temperatures?

Can climate change cause changes in the wet/dry cycles? 281 (85.93) 14 (4.28) 32 (9.76)

Can climate change cause intensive rainfall and/or heavy 192 (58.72) 29 (8.87) 52 (15.90)

storms and flooding?

Can climate change lead to extended periods of drought? 278 (85.01) 13 (3.98) 36 (11.01)

Where do you often Source School Newspaper Television Radio Internet Library Parents

obtain information

about climate change? Frequency 252 86 258 132 15 72

(%) (26.06) (8.90) (26.68) (12.0) (13.65) (1.55) (7.44)

From the list given, Options Methane (CH 4) Carbon dioxide Nitrous oxides

select a group of gases Chlorofluorocarbons (COy) (NOx)

that you think are (CFCs) Methane (CHg) Hydrogen (H 2)

greenhouse gases Frequency (%) 88 (26.91) 155 (47.40) 84 (25.68)
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Table 3. Knowledge and opinions on soil fertility

management (n = 327)

Statement Response
Yes No No idea
frequency (%) frequency (%) frequency (%)
Have you heard about the term “soil fertility management™? 252 (77.06) 75 (22.94)
In your opinion, can mulching increase soil fertility? 309 (94.49) 18 (5.50)
In your opinion, can the burning of farms increase the soil's 175 (53.52) 152 (46.48)
fertility?
In your opinion, can crop rotation increase the soil's fertility? 208 (63.61) 106 (32.41) 13 (3.98)
In your opinion, can chemical fertilizers increase the soil's 286 (87.46) 41 (12.54)
fertility?
In your opinion, can manure increase the soil’s fertility? 317 (96.94) 10 (3.05)
Can the use of other chemicals such as pesticides and 27 (8.25) 244 (74.61) 56 (17.12)
insecticides increase the soil’s fertility?
Can the combined use of chemical fertilizers and manure on 223 (68.19) 104 (31.80)
your farms increase soil fertility?
In your opinion, how do you Options When the yield When Whenit  When it No idea
know that your soil’s fertility is is reducing soil hasbad becomes
declining or reducing? colour weeds very difficult
changes to till

Frequency (%) 267 (52.25) 64 (12.52) 69 (13.50) 87 (17.02) 24 (4.69)
In your opinion, which of the Options Fromits From Fromthe From From Topography
following characteristics is the texture soil soil amount crop (Hill or valley)
best you will use to identify a colour depth of stones yield
fertile soil? present

Frequency 77 75 9 112 a7

(%) (23.54)  (22.94) (2.75) (2.14) (34.25) (14.37)

Table 4. Knowledge and opinions on the relationship

between climate change and soil fertility

management
Response

Yes No No idea

Frequency Frequency Frequency

(%) (%) (%)
In your opinion, can climate change affect soil fertility? 279 (85.32) 14 (4.28) 34 (10.39)
In your opinion, is climate change capable of reducing crop yields? 288 (88.07) 7(2.14) 32 (9.78)
In your opinion, how  Options Through Through Through Through  Throug No
would climate change water high reduction of  floods h soil idea
affect solil fertility? scarcity temperature  soll erosion

(droughts) nutrients
Frequency 206 165 122 110 147 13
(%)
The following options are used to fight Response
against climate change and soil fertility Strongly agree  Agree Disagree Strongly
loss. What is your opinion? disagree
Frequency (%)

Planting of trees 240 (73.39) 75 (22.93) 12 (3.66) 00 (0.00)
Closing down industries that pollute the 61 (18.65) 137 (41.89) 107 (32.72) 22(6.72)
environment
Using little or no chemical fertilizers for the 40 (12.23) 107 (32.72) 120 (36.69) 60 (18.34)
cultivation of crops
Avoid burning farms and forests for the 175 (53.51) 92 (28.13) 39 (11.92) 21 (6.42)
cultivation of crops
Storing enough water during the rainy season 52 (15.90) 192 (58.71) 53 (16.20) 30 (9.17)

and using it during the dry season

As concerns practical methods of mitigating
climate change effects and preventing soil fertility
decline, 73.39% of respondents strongly agrees

on the planting of trees while a smaller proportion
strongly agrees on the closing down of industries
that pollute the environment (18.65%), on the



use of little or no chemical fertilizers for crop
production (12.23%), on the restriction to burn
farms and forests for the cultivation of crops and
on storing water reserves during the rainy
season which can be used for irrigation in the dry
season (Fig. 2). With respect to responses
provided for closed questions, approximately
81% of respondents had a good understanding
on basic concepts about climate change, its
causes, and possible effects. Compared to
climate change questions, only about 67% of
respondents had a good idea about soil fertility
management. However, over 86% of
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respondents understand that there is a link
between climate change and soil fertility.

The opinions about which different groups of
people (from students to leaders, scientists and
development agents) are in the best position to
solve climate change problems are given by
students, as shown in Fig. 3.

Regarding the willingness of young people to get
involved in climate change mitigation and soil
conservation actions, a very large majority
(86.5%) expressed their willingness to do so

(Fig. 4).
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Fig. 4. Willingness of young people to
become environmental activists

4. DISCUSSION

4.1 Knowledge and Opinions on Climate
Change

The results reveal that a large majority of
respondents (> 75%) actually have a good
knowledge about climate change, soil fertility
management, and ways of combating climate
change and soil degradation. The terms “climate
change”, “global warming” and “greenhouse
gases” are very common to these young adults,
probably because they often hear about them in
school or various electronic communication
media. Our results show that the school milieu
and television are the main sources of
information on climate change. These results are
similar to those reported by Dawson and Carson
[34], in a survey carried out in Australia, where it
was observed that television was the main
source of information about climate change, with
school science as second (although school
science was seen as the most trustworthy).
According to Sunstein [35], knowledge of a
certain topic will usually enhance an individual’s
concern over that topic. Additionally, it has been
reported that callousness of climate change
science is the primary determining factor for an
individual’s motivation to feel concerned about
climate change [36]. A survey conducted in
Nigeria to determine the level of awareness of
secondary school students about climate change
and their perception about the causes of climate
change, revealed that the level of awareness
was moderate, with majority of students
obtaining information about climate change from
school and television (> 50%) followed by the
radio and library [37]. Similarly, a study
conducted in Tanzania revealed that about 50%
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of students mentioned school and television as
the main sources of climate change information

[38]. With respect to these sources of
information, a potential question that arises is
that of the reliability of the information

propagated in school curriculum. With respect to
climate change in school, Harker-Schuch and
Bugge-Henriksen [39] reported that climate
change lectures delivered to students in
Denmark and Austria significantly improved
knowledge development but did not affect
opinions about climate change. Similar
observations have been reported in other
studies, with respect to students’ knowledge,
perceptions and opinions about climate change
[40,41,42]. Following the results of many authors
about students’ knowledge on climate change
awareness and opinions, various
recommendations have been made including the
implementation of environmental science in
secondary and high schools and the
development of practical actions to deal with
problems associated with climate change. That is
why “adequate knowledge on climate change is
necessary to help prepare peoples’ minds for
climate change impacts” [43]. Studies reveal that
students in schools without environmental
science courses could obtain basic notions of
climate change from related pure and social
science subjects such as Geography, Chemistry,
Biology etc. [37]. However, the knowledge
acquired through this path is uncertain and will
greatly depend on the students’ interest in
environmental issues. Most of the respondents in
our study and those in other studies could not
actually tell if climate change is related to global
warming or greenhouse gases, certainly because
they do not undertake any formal environmental
science subjects where they can actually study
in-depth of climate change. Moreover, some
misconceptions were observed with respect to
examples of greenhouse gases as respondents
selected chlorofluorocarbons and hydrogen as
being greenhouse gases. To our opinion, we
think that respondents who identified carbon
dioxide as a greenhouse gas did so due to the
fact that carbon dioxide is the gas that is most
commonly mentioned over the media in climate
change discussions. In the survey conducted by
Dawson and Carson [34], it was observed that up
to 15% of students thought that carbon dioxide
was the only greenhouse gas, due to the focus
that carbon receives in debates on climate
change, where the media talks mostly about
“carbon taxes” and ‘“carbon footprints”.
Additionally, a significant proportion (25%) of
young people from Tanzania indicated that they



did not know anything about greenhouse gases
[38]. The fact that students in our study identified
CFCs as greenhouse gases indirectly tells us
that they also have misconceptions about the

greenhouse effect and global warming.
Generally, CFCs are associated with the
degradation of the ozone layer, whereas

greenhouse gases, such as carbon dioxide and
methane, are involved in the greenhouse effect.
In our study, the misconceptions about
greenhouse gases are also reflected from the
high percentage (32.42%) of respondents who
say that they have never heard about the term
“greenhouse gases”. However, this
misconception is common to many people of
different social and educational backgrounds.
Following a series of surveys conducted in 1989,
1993 and 2005 in Norway, to assess 15 year
olds’ understanding of the greenhouse effect and
climate change, it was observed that although
there was some improvement in students’
understandings of the causes and effects of the
greenhouse effect, there was equally an increase
in confusion between the greenhouse effect and
the ozone layer [44].

As concerns direct impacts of climate change, a
large majority of respondents in our study gave
correct answers certainly because they are
already witnessing these effects, such as shifts in
rainy and dry seasons, abrupt increases in air
temperatures and frequent storms and floods.
Besides the effects, students are also aware that
human activities such as the burning of fuel wood
and various industrial processes, contribute to
climate variability/change. In most developing
countries, fuel wood remains the principal source
of heat energy for households due to the low
incomes. Due to this traditional practice, most
people are not conscious of the significant
contributions it can make to increased
greenhouse gases. In our study, only about 72%
of respondents were conscious of the fact that
burning fuel wood contributes to global warming.
As concerns deforestation, many more
respondents (94.91%) were conscious of the fact
that excessive cutting down of trees contributes
to climate change. This differential in opinion
about burning of fuel wood and deforestation
gives evidence that many people still believe in
fuel wood as a sustainable source of energy.

4.2 Knowledge Sall
Management

on Fertility

About 77% of respondents have heard about the
term “soil fertility management”. This statistics
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was surprising to us because we had anticipated
that the term will be strange to the respondents,
given that it is mostly used by those in the fields
of agronomy, agricultural sciences and soll
science etc. Thus, we ask ourselves if
respondents misunderstood the question that
was asked — “Have you heard about the term soil
fertility management?” Could it be that they
interpreted the question as: - Do you understand

the meaning of the term “soil fertility
management”? which would normally be
understood, according to them, as the

management of soil fertility?. Regarding the
identification of a fertile soil, only a very fine
proportion (1.42%) could not identify a fertile soil.
The various soil fertility indicators identified by
the students, such as soil colour, texture, crop
yield/quality, soil depth and topography, give an
indication of possible farming experiences and
soil fertility skills they possess. This is probably
the reason why a very large majority of the
respondents affirm that mulching, chemical
fertilizers and manure can readily improve the
soil's fertility. However, only about half (53%) of
the respondents think that the burning of farms
(shifting cultivation or slash-and-burn) improves
the soil’s fertility. 46.86% of the respondents say
that slash-and-burn does not improve the soil's
fertility from their past experiences. Shifting
cultivation is a common technique used to
restore soil fertility within the WHC but the
method is not sustainable, given that soil
nutrients build up within the first two years of
burning and later decline substantially [45]. Also,
techniques such as burying of plant material
below crop-bearing ridges (mulching), localized
surface burning of plant material and the burying
and burning of plant material (are used to
improve on soil fertility, but the effects do not last
long [33]. It was observed that over 30% of the
respondents are of the opinion that the combined
use of chemical fertilizers and manure does not
improve the soil's fertility. This could either be
due to the fact that this proportion of young
people do not practice integrated soil fertility
management, or they carry out this practice but
the proportions of inputs used are inadequate or
disproportionate that the combined effect is not
observable. Within the WHC, it has been
reported that most farmers practice integrated
soil fertility management with the aim of
improving on soil fertility, usually through the
combination of chemical fertilizers and animal
manure in varying proportions [46]. With regards
to soil health, 74.61% are of the opinion that
pesticides and insecticides promote soil
deterioration. Surveys conducted in the WHC



reveal that most pesticides used by gardeners
contain very harmful chemical substances such

as Thiocarbonates, Organophosphates,
Pyrethroids synthetic components and
Organochlorines [47], and persistent organic
pollutants in pesticides such as Lindane,

Dieldrine, Endosulfan and DDT [48], which may
lead to soil pollution and the eventual
contamination of various food chains. In the
present study, crop yield received more attention
as an indication of soil fertility decline, compared
to soil colour change, presence of weeds and
others. The use of crop yield to assess soil
fertility level is common with most farmers
and even scientists and researchers, given
that most soil fertility studies usually integrate
crop vyields or plant component vyields
[49].

4.3 Relationship between Climate Change
and Soil Fertility

In the literature, there is enough evidence that
climate change has potential impacts on soil
fertility and consequently on food production [9],
[12,13]. In this study, over 85% of young people
are of the opinion that climate change can affect
soil fertility while about 88% say that climate
change can reduce crop yields. Droughts, high
temperatures, reduction of soil nutrients, floods
and soil erosion, were all given high
consideration as processes through which
climate change affects soil fertility. About 10% do
not know if climate change is capable of affecting
soil fertility or crop yields. This lack of knowledge
can be attributed to a shortage of interest or
deficiency of adequate information about climate
change impacts. In general, a majority of the
students agreed on the methods proposed
for combating climate change and soil
degradation.

It is worth noting that a very important piece of
information we lack from this study is how much
the young people can implement their opinions
and knowledge in a practical manner. For
example, we do not actually know the
percentage of young people who might be willing
to plant a tree in their local community, or reduce
the quantities of chemical fertilizers and rather go
in for organic farming or take up the challenge of
economizing water and storing it for eventual use
during periods of droughts, or advise local
farmers on how to manage their farm residues
(e.g. not to burn crop residues and biomass), etc.
As concerns the question about which different
groups of people (from students to leaders,
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scientists and development agents) are in the
best position to solve climate change problems,
55% of young people express their inability to
manage some critical environmental issues,
because according to them, climate change
problems should be a matter of a particular group
of people. This inability could be related to their
lack of knowledge on adapted technology and
other resources to cope with climate change and
land degradation. The last question of our survey
gives an idea about the willingness and zeal of
young ones to involve themselves in concrete
actions that could mitigate climate change
impacts and soil degradation. We also think from
this last part, that, the students are certainly in
thirst of knowledge about environmental
issues, given that more than 85% of them
expressed willingness to become environmental
activists.

5. CONCLUSION AND RECOMMENDA-
TIONS

5.1 Conclusion

In this study, we sought to find out some basic
knowledge about climate change and soil fertility
management among young adults in Cameroon.
Our results revealed that most of the young
people had some basic knowledge about climate
change and soil fertility ~management.
Additionally, our results showed that most of the
respondents, though not undertaking any formal
environmental courses, had positive opinions
and ideas over issues such as climate change
and soil conservation. Furthermore, our results
showed that most young people are eager to
involve themselves into environmental
challenges. It was observed that some students
had lapses on current environmental topics such
as greenhouse gases and the greenhouse effect.
These lapses show that capacity building and
reinforcement of knowledge is imperative.
Conscious of these weaknesses, it will be
necessary for young adults to obtain adequate
and effective training on environmental sciences,
not only through an implemented environmental
science curriculum, but through a competence-
base approach such that young people will be
better armed and prepared for environmental
challenges.

5.1 Recommendations

We recommend environmentalists, educationists,
teachers and policy makers in developing



countries, to promote environmental education at
all levels, so as to develop skills and
competences. Also, it is recommended that a
comparative study be carried out in other agro
ecological zones such as forest zones and
arid/semi-arid  environments in order to
appreciate the opinions and knowledge of young
people in these environments. This will permit an
understanding of the influence of geographical
environments on young adults’ knowledge and
opinions vis-a-vis climate change and soil
degradation and the possible measures and
policies to be implemented in order to achieve
global food security and  sustainable
development. To nongovernmental organisations
(NGOs) concerned with climate change and land
degradation, we recommend that young people
should be targeted and actively involved in
learning activities that can improve capacity
building for sustainable environmental
management.
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