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ABSTRACT

The adverse impacts of climate change have been experienced across the world including the Dammam
City in Saudi Arabia. While there are many efforts targeted to fight climate change, their success is
dependent on the public having sufficient knowledge about the issue. Hence, the fight against climate
change urgently requires an increase in public awareness for effective mitigation measures. Thus, this
study seeks to identify level of knowledge and awareness of the people of Dammam about climate
changes, causes and impacts on humanity. The study involved 310 respondents who are residents of
Dammam and gave their responses by completing an online questionnaire. The findings revealed that
90% of the respondents were aware of the contemporary climate change problem and they had acquired
that knowledge from conventional sources like social media and 67% were very worried about the
impacts of climate change. The results also showed that 33% had no awareness knowledge at all about
the causes of climate change and its impacts. The study concluded that slightly above quarter of the
respondents have good knowledge, understanding, and awareness of climate changes. The study
recommends more efforts to be directed toward expanding public knowledge on climate change.
Keywords: awareness, cause and impacts, climate change, knowledge, Saudi Arabia.

1 INTRODUCTION
Climate changes experienced globally today are mainly caused by human activities [1]. The
effects of these changes, such as global warming, is on the rise in the past few years, and it
is generally accepted that environmentally unfriendly human behaviour is the cause of rapid
climate changes [2]. The main effect of human activities on environmental pollution is global
warming. Industrialization and the carbon emission of locomotives have led to the increase
of greenhouse gases in the atmosphere [3]. The use of fossil fuels, reduction of vegetation
covers, and cutting down of trees have increased the carbon prints in the air, leading to the
accumulation of greenhouse gases [4]. The greenhouse gases are responsible for the global
warming in the world, which has led to climate changes [5]. The effects of climate changes
vary and could result in drought, floods, and depletion of the ozone layer. The term global
warming is used to illustrate the increase in temperature due to climate changes. Increased
levels of temperature have been noted in the past few decades [6]. A report by United Nations
on global emissions revealed that the earth is headed for temperature spike by three degrees
by 2030 since pre-industrial levels [7]. These estimates were predicted by the
Intergovernmental Panel on Climate Change (IPCC) which is a United Nation’s body
responsible for highlighting the changes in temperature and forecasting climate changes that
might happen in the future [8]. Knowledge and awareness on climate change are essential as
it involves knowing the current situation of climate change, the causes, the impacts and the
role of human involvement in climate change. Up to date knowledge is obtained by
conducting regular assessments and analysis of data using scientific methods. On the other
hand, public awareness is created by publishing the findings of data analysis and
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interpretation of how the findings affect future risks. UN Alliance on Climate Change
Education, Training and Public Awareness focuses on educating the public on issues about
climate change [9]. Creating awareness allows people to understand the real problem of
climate change and the need to address the issue urgently by adapting their behavior and
implementing mitigation measures.

People’s knowledge of climate changes is essential in adapting to the new life provided
by temperature changes. Knowledge acts as a base for human decision-making [10]. Change
demands that human beings adapt accordingly to the new way of life created by the changes
in the ecological space. The ecological knowledge development demands practice and belief
of several important components. The attainment of ecological knowledge is dependent on
the transfer of knowledge from one generation to another. People’s attitudes on how to act
can be formed by increasing the ecological knowledge they have. The increase in knowledge
of the environment will ensure the human activities that contribute to climate changes are
minimized and that human life will be spared from the harm of climate changes eventually
[11]. Globally, Human beings are the main contributors to global warming [12]. The activities
run by human beings affect the natural resources, biodiversity and make the environment
unconducive and inhabitable for living things. The solution to adverse climate conditions lies
in the hands of people by reducing environmental polluting activities. The main challenge is
that most people do not know that their behaviours are causing environmental problems.

It is expected that the impact of climate change will affect all parts of life within the KSA,
including water, health, food production and agriculture, fisheries, biodiversity, forestry and
farmed areas [13]. The Government and many components of the Saudi society, including
private sector institutions, science and technology and, to a lesser extent, civil society have
taken many measures to decrease adverse climate changes. In ensuring the sustainability of
water resources, the KSA government has implemented various initiatives. In terms of water
policies, the main objectives set in KSA’s Ninth Development Plan (2010-2015) are:
preservation of non-renewable water tanks in sensitive areas by limiting their usage of
drinking, Established 74 dams and increasing the overall storage capacity of the country to
1,349 miniature circuit breakers, promoting the recovery and reuse of wastewater and
strengthen agricultural water conservation measures [13]. The KSA attempts to ensure food
security through execution of the newly developed Agriculture Strategy (2010-2030) and
address the worldwide market’s food shortfall while minimizing price risk through forming
strategic reserves and developing programs for low-income social security network members
[13]. The Agriculture Strategy (AS) also supports Saudi farming investments in partnership
with countries with relatively high agricultural production. It primarily aims to produce food
but also to save an irrigation water of 8.5 billion cubic metres by 2030. Predicted adverse
impacts of climate change on forest land over the coming 50 to 100 years are: increased
frequency and patterns of environmental disturbances such as drought, sandstorms, fires,
fluxes, increased forest and woodlands die-back, disease transmission, change in species
composition and wealth, decreased biodiversity productivity. In 2009, the KSA finances the
Clean Development Mechanism National Committee (CDM), which is the designated
national authority in the KSA [13]. Besides these sectors, Saudi also experiencing climate
changes due to oil pollution and carbon emissions. KSA is attempting to minimize
greenhouse emissions and producing cleaner fuels by enhancing refineries. The Kingdom
also supports climate change mitigation by improving and distributing solar energy from the
year of 2020 [13]. The Madinah Landfill Gas Capture project, carried out with the technical
help of Swiss company Vitol with in the KSA and aims at fostering best practices in waste
management, contributes to the transfer of technology and reduces greenhouse gas emissions
[13]. It is important to raise people’s awareness and knowledge about climate change to
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preserve all of Saudi Arabia’s climate and inexhaustible resources. People, with proper
knowledge and perception towards climate change, therefore, can help the government to
save the environment. This research will explore public knowledge and perception of climate
change in the context of environmental challenges and policies in Saudi Arabia. Human
beings represent the main stakeholders in reducing adverse conditions of climate change
because their decisions will determine how the climate conditions are reduced [14].
According to Wolf and Moser [15], mitigation efforts can be made only if all populations are
aware of the impact of climate change. Providence of information about climate change and
creating awareness of it to all people will fasten the process of curbing climate change. There
must be a distinction between those who understand, perceive, and assume responsibility for
climate change.

2 MATERIALS AND METHODS

The study analyses the research output of the Dammam city. Dammam city is the largest city
and is the capital of Saudi Arabia’s Eastern Province region. It is bordering with the Arabian
Gulf, and is 380 km away from national capital, Riyadh [16]. Dammam possesses numerous
oil reserves, and their discovery in 1,938 led to the rapid development of the region from a
small postal settlement to a major seaport. It is also one of the hubs of natural gas and
petroleum centers in Saudi Arabia. As per 2021 statistics, a total of 1,279,000 people were
residing in the city of Dammam [17]. The area covered by the city is approximately 800 km?.
The total GDP per capita of this city was USD 23,352 in the year 2020 [17]. The research
used quantitative methods to collect and analyse data. A particular, a questionnaire was used
to collect data from the respondents. The questionnaires were deployed using the
QuestionPro between January and March 2021 (www.questionpro.com). online surveys were
chosen because are faster, less costly, and protect the confidentiality of the respondents [18].
The sample population was obtained using snowball sampling method. Also, snowball
sampling was applied to distribute the link to the survey via email and social media, with the
recipients of the survey link sharing it with their acquaintances living in the area. By the end
of March, the number of people that had expressed their willingness to participate in the study
was 310 individuals. That number was considered sufficient based on the Cochran’s formula
given that the city has a population of 1.17 million people and significance level adopted was
0.05 [19]. Notably, only those that willingly volunteered to participate in the study were
included in the final sample population. Caution was taken to protect the confidentiality of
the respondents. That was achieved through the application of the snowball sampling
technique which enables a researcher to study a huge population anonymously with a high
response rate [20]. The method was critical in reaching out to participants and distributing
the questionnaires, especially to female respondents [21]. According to Saudi Arabia’s
cultural norms, there are rules that guide social interactions especially those between opposite
sex and breaking these rules could offend the population being investigated [22], [23]. In
addition, the survey was conducted during the COVID-19 pandemic, a period where field
surveys have become problematic hence online survey was the best alternative [24].

The study examined the awareness the Dammam city residents have of climate changes.
The investigation had a broad scope from knowing whether they knew the differences
between weather and climate, causes of climate conditions, effects of climate changes,
possible remedies to global warming, and ways of reducing the carbon emitted into the
atmosphere. The study opted to use a close-ended questionnaire that was grouped into four
distinct sections. The questionnaire contained several important sections that constituted the
different aspects of information required for the survey. The age, education, and social
information of the respondents dominated the first part of the questionnaire. The research
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also wished to find out how many people in the city had heard of global warming or climate
change. This information was included in the self-reported knowledge section of the
questionnaire. It was also important to inquire if they had any beliefs about climate change
and whether they were worried. Three elements 0, 1, and 2 were used to analyze the beliefs
of the respondents on climate changes (“0” referred to people who believed supernatural
forces cause climate changes, “1” depicted the ones who believed nothing supernatural
controlled climate changes, while ‘“2” represented those who were not sure whether
supernatural beings affected climate conditions or not). The study assessed the residents’
knowledge of the “greenhouse effect” and how conversant they were about its effects. The
questionnaire provided four options on the level of knowledge on the greenhouse effect. It
was also essential to know what percentage of people in Dammam could differentiate
between weather and climate. The information on how they could distinguish the two was
important in knowing how aware and knowledgeable they are. The Dammam city residents’
knowledge of fossil fuels and their effects were investigated in the study. The sample of 310
respondents was expected to explain whether they knew what fossil fuels are and their effect
on the environment. The final part of the questionnaire contained questions that tested
whether the respondents understood the causes and impact of climate changes and the
recommendations to the problems arising from these changes. The questionnaire gave
numbers between 1 to 5 indicating how knowledgeable one is on the causes and impact of
climate changes (1 = not knowledgeable at all; 2 = a little knowledgeable; 3 = moderately
knowledgeable; 4 = knowledgeable on the causes but not very knowledgeable on effects of
climate conditions; and 5 = knowledgeable in both causes and effects of climate conditions).

Reliability analysis was conducted for the questionnaire of the study on the pilot sample
of (30) respondents, we used Cronbach’s alpha and Pearson’s Correlation for internal
consistency and validity. Results of Cronbach’s Alpha shown in Table 1 below.

Table 1: Cronbach’s alpha reliability result.

No. items | Cronbach’s Alpha
6 0.761

Questionnaire items

For the pilot data collection the sample size was (30) respondents, the calculated
Cronbach’s Alpha was (0.761) for Likert items in the questionnaire (6 items); this results
indicate a good reliability for the questionnaire, Cronbach’s alpha ranges fromr =0 to 1, with
r = 0.7 or greater considered as sufficiently reliable [25]. For reliability analysis, “the
tendency towards consistency found in repeated measurements of the same phenomenon is
referred to as reliability” [26]. Thus, the researcher may be sure of the validity and reliability
of the questionnaire and thus became suitable for the application of the all sample. Pearson’s
correlation was conducted to assure the validity between each item and the total degree of
the questionnaire. Results shown in Table 2.

Table 2 shows the acceptable internal consistency for all statements of the questionnaire,
from which we found that all correlation coefficient (r) > 0, ranged between 0.351 as
minimum value and 0.670 as maximum value. According to Cohen [27]; (r = 0.10; small, r
=0.30 medium, r = 0.50 large). All Pearson’s correlation coefficient significant with p-value
<0.05.
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Table 2: Acceptable internal consistency for the items of the questionnaire.

Scale mean Scale Corrected
if item variance if item-total
deleted item deleted correlation

1. Knowledge of the difference
between climate and weather among 13.67 13.333 0.351
the respondents

2. Level of worry regarding climate
change among the respondents

3. Beliefs regarding the causes of
climate change among the 14.20 13.959 0.472
respondents

4. Level of understanding regarding
greenhouse effect among the 13.67 11.540 0.556
respondents

5. Awareness of respondents on the
nature and effect of fossil fuels on the 13.67 11.195 0.670
environment

13.67 11.885 0.582

6. Awareness of knowledge of causes
and impact of climate change among 13.47 11.775 0.443
the respondents

3 RESULTS
The data collected were analyzed using the SPSS software package (IBM, Armonk, NY,
USA). This statistical package is mainly used to analyze descriptive statistical data [28]. The
software produced analyzed data after calculating the mean, frequencies, and standard
deviation. Fig. 1 displays the education level of the respondents of the online questionnaire.
The respondents varied from people who had a primary level of education to those who had

mSecondary mPrimary mCollege/university wmIntermediate m Postgraduate

Figure 1: Level of education the respondents.
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college/university level education. 47% of the respondents had college and university-level
education, while 7% of respondents had only primary levels of education. The conclusion
from this was nearly half of the respondents have university or college level degree which
shows that they may acquire knowledge from their school level or college level education
regarding climate changes at one point of time. The self-reported knowledge of climate
changes, their impact, and their effects on human life are represented in Fig. 2. A very high
percentage (90%) of the respondents were aware, through hearing from various forums such
as social media, about climate conditions and global warming. In conclusion to this figure,
most of the respondents have self-reported knowledge on the climate changes.

100
90
80
70
60
50

Percentages

40
30
20

. ]
0
Yes No

Figure 2: Self-reported knowledge on climate change among the respondents.

m Complete Knowledge  m Partial Knowledge  m Little Knowlegde  m No knowledge

Figure 3: Knowledge of the difference between climate and weather among the respondents.
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After this, we have shown the distribution of how the respondents responded to their
knowledge of the differences between weather and climate (Fig. 3). The Dammam residents
who participated in the research could not clearly distinguish between weather and climate.
Only 26% of the total respondents were clearly able to answer this question, while 48% had
partial knowledge of the difference between these two words. From this, most of the
respondents do not have accurate knowledge on the difference between climate change and
weather.

After checking the respondent’s knowledge, we have gone further to check the
respondent’s level of worriedness regarding climate change. Fig. 4 describes the level of
worry among Dammam residents on the climate changes witnessed in the past few years;
67% of the residents are apprehensive about the changes in climate conditions, 7% are less
worried, while 3% do not care about the issue. Thus, the level of worry is quite high among
the majority of residents of Dammam, as seen from the responses given by the 310
respondents. In conclusion, most of the respondents were very worried about the climate
changes.

mVery worried mLessworried m Not worried Do not care

Figure 4: Level of worry regarding climate change among the respondents.

Further, we have observed the respondent’s beliefs about the causes of climate change
and their knowledge regarding greenhouse gases effect in the environment (Figs 5 and 6).
The study displayed several abilities and knowledge levels of the Dammam city residents
regarding climate change. While 10% of the respondents believed that climate changes are
associated with supernatural forces, a much higher percentage (75%) did not believe that
supernatural forces were behind the existence of climate changes (Fig. 5). A total of 120
respondents out of 310 were very knowledgeable about the effect of greenhouse gases on the
environment and their contribution to climate change; however, 6.4% of respondents did not
have any knowledge of the greenhouse effect (Fig. 6). From these two figures, the conclusion
was most of the respondents do not believe that supernatural forces were behind the existence
of climate changes, instead they were aware about the greenhouse gases effects on climate
change.

Along with the greenhouse gases effects, we have also checked the respondent’s
awareness about the fossil fuels effects on the climate. As shown in Fig. 7, less than 10% of
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Figure 5: Beliefs regarding the causes of climate change among the respondents.

m Very Knowledgeable
m Somehow Knowledgeable
u A little Knowledgeable

u Not Knowledgeable at all

Figure 6: Level of understanding regarding greenhouse effect among the respondents.

the respondents did not have any knowledge of the nature and effects of fossil fuels. Almost
two-thirds of the respondents were either very knowledgeable or somewhat knowledgeable
about the nature and impact of fossil fuels on the environment. Respondents are aware of the
fossil fuels effects on climate change, however, less number of respondents were aware of
this compared to the number of respondents who were aware of greenhouse gases effects on
climate change.

At last, we have checked the statistics about respondent’s awareness on knowledge of
causes and impacts of climate change. Fig. 8 shows the level of knowledge of the respondents
regarding climate changes and their impact on human lives. 14% of the respondents were
knowledgeable in both causes and effects of climate conditions, 21% were identified to have
good knowledge of the causes of climate changes but were not aware of its impact on the
environment and human lives. Thus, 33% of the respondents were clueless about the causes
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and impact of climate changes. Most individuals showed little knowledge of climate changes,
and they were less informed about its causes and effects. The lack of knowledge and
awareness regarding climate change resulted in unsatisfactory recommendations from the
respondents on mitigating the impacts of climate change.

m Very Knowledgeable
m somewhat Knowledgeable
m A little Knowledgeable

u Not Knowledgeable at all

Figure 7:  Awareness of respondents on the nature and effect of fossil fuels on the
environment.

ml w2 u3 u4 m5

Figure 8:  Awareness of knowledge of causes and impact of climate change among the
respondents.

Altogether, our results suggested that the respondents were worried about the climate
changes and know about the impacts of greenhouse gases and fossil fuels on the environment,
however, less than quarter of the respondents were only aware of the knowledge of causes
and impacts of climate change. Although the respondents completed college or university
level education, most of them are not fully aware of causes and impacts of climate change
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and this may be due to lack of promoting awareness on causes of climate change by the
government or lack of communication among the Saudi people to get the knowledge on it.

4 DISCUSSION

The responses from the questionnaire displayed the level of knowledge and awareness of the
people about climate change in Dammam Saudi Arabia. The people of the city of Dammam
showed a moderate level of understanding of climate change and the causes and effects of
global warming, and their proposed solutions on how to tackle the problems were inadequate,
appropriately the inadequacy of their knowledge is due to their reliance on traditional sources
of knowledge about climate change. A huge flaw of such sources is that they have little
impact on people’s attitudes or behaviors because they do not account for the recipient’s level
of education or background [29]. Almost equal or slightly higher than to quarter of the
respondents were either very knowledgeable or somewhat knowledgeable about the nature
and impact of fossil fuels on the environment. The study shows that most people do not know
that human activities and behavior directly impact the environment and climate. According
to Boillat and Berkes [30], climate conditions and environmental behavior are linked to
human behaviors. In current study, the major reason behind most individuals not being able
to access knowledge on climate change is their use of traditional resources to get climate
information. The traditional resources of data are linked to the level of education and ability
to read and write [31]. However, modern forms of communication such as social media and
YouTube can help even the less educated people acquire the knowledge they want. Better
ways of gaining knowledge such as experience and significant elements by the Saudi people
will work better than the traditional knowledge sources. The Saudi people’s level of
knowledge and awareness on climate change can be increased by adopting the channels of
communication. The government of Saudi Arabia and other stakeholders need to work
together to ensure more people are exposed to knowledge about climate change and global
warming. When the number of knowledgeable people increases, it will be easier to handle
the climate complications and environmental degradation [32].

Most of the respondents showed moderate knowledge of traditional climate change, such
as social media not government or official, and were less aware of the causes and effects of
climate change. Saudi governments have to raise awareness and implement policies
regarding causes and effects of climate changes [33]. Saudi Arabia could view other countries
as models of how local governments can encourage their participation in the reduction of
effects of climate changes. The urban environment and climate change need to be looked at
mutually. This would mean more inclusive and comprehensive urban planning practices with
possible environmental impacts such as land use, transport strategies, waste and water
management, green development, public health, and service placement [33]. Local
government has also a clear chance to become more aware of climate change, of local
mitigation and adaptation efforts, and to help societies to adopt energy efficient lifestyles and
reduce household greenhouse gas emissions. Indeed, Saudi Arabia can potentially move
toward creating a less oil-centered, more environmentally friendly economy, with the recent
launch of its 2030 national vision, which significantly reduces conventional dependency on
petroleum [33]. By 2030 the Kingdom is also committed by investing in clean energy projects
including solar energy masses to cut the annual energy emissions to 130 million tons [33].
Saudi Arabia also partnered with international stakeholders in the fight against climate
change and was part of the international effort. The Paris Agreement, which called on the
nations to join forces for a common cause, against climate change and mitigation, was
officially endorsed in November 2016 by Saudi Arabia [33]. The Saudi Environmental
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Society is also building a broad base of volunteers and are helping to strengthen the private
sector role in environmental issues such as the conservation of nature and wildlife.

5 CONCLUSION

The residents of Dammam City, Saudi Arabia, displayed fair knowledge and awareness of
the causes and effects of climate changes. The insufficient knowledge and awareness on
climate change shown in the study reflected that the city residents had little background
information on pollution, global warming, and environmental conservation. The research
findings will help in the decision-making processes needed to reduce the adverse effects of
climate change and global warming. Further research needs to be done in other regions to
identify the percentage of people who are knowledgeable and aware of climate change issues.
Research in the future will also need to measure the perception, awareness, and knowledge
of different people in the community, for example, farmers. This will give a public portray
of the level of knowledge, perception, and awareness of Saudi citizens on climate change.
The scope of the study should be widened to obtain a clearer picture of the level of knowledge
and awareness regarding climate change of the entire population of Saudi Arabia.
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