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 المستخلص

 الادزجبؽ ؿبػاد اٗجؼبصبد ثزأص٤غ اُجذغ٤٣ٖ ٝأُٜ٘ضؿ٤ٖ اُؼجبؽ ٓؼغكخ رو٤٤ْ ئ٠ُ اُجذض٤خ اُضعاؿخ ٛظٙ رٜضف

 .أُ٘بس٢ اُ٘ظبّ رٞاػٕ ػ٠ِ اُجذغ١ اُ٘وَ ك٢ اُذغاع١

 ُؼ٤٘خ ٣ًٌِٝٞـٕٞ ٝاسزجبع ًب١، ٓغثغ اسزجبع ٢ٛٝ ئدظبئ٤بً، ث٤بٗبرٜب ُزذ٤َِ ؽغم صلاس اُضعاؿخ ٛظٙ رـزشضّ

. اُضعاؿخ ٛظٙ ك٢ اُج٤بٗبد ُجٔغ عئ٤ـ٤خ ًأصاح الاؿزج٤بٕ ٝاؿزشُضّ. اُضه٤ن ٛبُزٕٞ -كغ٣ٔبٕ -ك٤شغ ٝاسزجبع ٝادضح،

 .ثذغ٣بً ٜٝٓ٘ضؿًب ػبثطًب 616 اُؼ٤٘خ ٝشِٔذ

 اٗجؼبصبد ك٢ ًج٤غ ثشٌَ ٣ـبْٛ اُجذغ١ اُ٘وَ ثإٔ ٝٝػ٤ْٜ أُشبع٤ًٖ ٓؼغكخ ٓضٟ ئ٠ُ اُضعاؿخ ٗزبئج رش٤غ

 .أُ٘بر رـ٤غ ك٢ عئ٤ـ٤بً صٝعًا رِؼت ٝاُز٢ اُذغاع١، الادزجبؽ ؿبػاد

 اُجذغ٣خ، الأًبص٤ٔ٣بد ُٔشزِق اُجذغ٣خ اُضعاؿ٤خ أُ٘بٛج ك٢ أُ٘بر رـ٤غ هؼ٤خ صٓج أ٤ٔٛخ اُضعاؿخ ٛظٙ رٞػخ

 ك٢ اُوغاع ٝط٘بع اُض٤ُٝخ ٝأُ٘ظٔبد ثبُذٌٞٓبد ٓٔضِخ أُـإُٝخ، اُجٜبد ٓشزِق ث٤ٖ اُزؼبٕٝ ئ٠ُ ثبلإػبكخ

 ٝاُز٤ٌق الاٗجؼبصبد ٖٓ اُذض ػ٠ِ رـبػض اُز٢ اُزو٤٘بد ك٢ ٝأُجزٔؼ٤خ ا٤ُٜ٘ٔخ أُشبعًخ ُزؼؼ٣ؼ اُجذغ١، أُجبٍ

 .ص٤ُٝخ هؼ٤خ أطجخ اُظ١ أُ٘بر، رـ٤غ ٓغ

Abstract: 

This research study aims to evaluate marine officers' and engineers' knowledge of the influence of 

greenhouse gas (GHG) emission in maritime shipping on the balance of the climate system. 

This study uses three methods to statistically analyze the study data, which are the Chi-Square 

Test, the Wilcoxon One-Sample Test, and the Fisher-Freeman-Halton Exact Test. A questionnaire 

was used as the main method of data collection in this investigation. The sample was available 

with 101 marine officers and engineers. 

The study results indicate the extent of knowledge and awareness among participants that maritime 

transport contributes significantly to greenhouse gas emissions, which play a major role in climate 

change. 

This study clarifies the importance of integrating the issue of climate change into the maritime 

curricula of various maritime academies. in addition to cooperation between the various 
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responsible parties, represented by governments, international organizations, and decision-makers 

in the maritime field, to promote professional and societal participation in technologies that help 

mitigate emissions and adapt to climate change, which has become an international issue. 

Keywords: Climate system, Greenhouse gas, Maritime shipping, Marine officers and engineers 

1. Introduction: 

The amount of (GHGs) in the atmosphere has been greatly increased by human activities since 

around 1750, which has led to an increase in temperature over the last few hundred years. The 

mean surface air temperature has increased by 1.1°C over pre-industrial levels, indicating that 

global warming has intensified in recent decades. (GHGs) and other pollutants, such as particulate 

matter (PM) and ozone precursors (O₃), are released during the extraction and burning of fossil 

fuels. (Wang et al., 2023) 

One of these is maritime shipping, which is the main means of transportation for manufactured 

goods, food, and raw materials. Transcontinental trade is also facilitated by it. Over 80% of goods 

traded globally and 70% of the value of international trade are transported by ships of various 

kinds. (Salihoglu & Bal Besikci, 2021). However, shipping is also a major source of (GHG) 

emissions, making up two to three percent of global CO₂ emissions. (Bullock et al., 2022; Roy and 

Chakraborty, 2025). 

The purpose of this section is to examine and assess how the emission of (GHGs) in maritime 

shipping affects the climate system's equilibrium and the International Maritime Organization's 

response. This is accomplished by means of earlier research. 

The primary long-lived greenhouse gases, carbon dioxide (CO₂), methane (CH₄), nitrous oxide 

(N₂O), chlorofluorocarbons (CFCs), and carbon tetrachloride (CCl₄), are all increasing in the 

atmosphere because of human activities. (Watson et al., n.d.) 

The extraction and burning of fossil fuels, as well as changes in land use and the use of 

halocarbons, are the main ways that humans have seriously disrupted the climate system's energy 

balance. Methane and nitrous oxide, two potent (GHGs), are also released into the environment by 

waste treatment and agriculture. (Bruhwiler et al., 2021) 

The expansion of economies and populations is a major contributing factor to the rising worldwide 

demand for energy. They have helped both the overall number of ships engaged in international 

shipping and the notable expansion of international maritime trade. (Islam Rony et al., 2023) Due 

to an 18% increase in global trade between 2016 and 2019, shipping fuel consumption rose by 

50% between 2012 and 2040. (Lin & Raza, 2020) 

Shipping now accounts for 2.89% of global anthropogenic emissions due to industry's reliance on 

fossil fuels. Ship emissions of greenhouse gases, including sulfur oxides, nitrogen oxides, and 

particulate matter, pose a major threat to human health and the environment within 400 kilometers 

of land. (Elashwah 2025 & Ampah et al., 2021) 
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The shipping industry has several detrimental effects on the marine environment. A few factors 

contribute to climate change, such as the atmospheric release of greenhouse gases like CO₂ and 

short-lived climate pollutants like methane and black carbon, NOₓ, and SOₓ in different marine 

locations. (Eyring et al., 2010) 

The ports sector is one of the maritime sites; port activities are essential to the growth of the 

economies and job markets of developing countries. (Azarkamand etal. 2020) Because of their 

complexity and diversity, this industry's operations have a negative impact on the environment. 

Waste creation, soil contamination, noise pollution, and gas emissions that lead to air pollution are 

some of the effects. (Diniz et al., 2023) 

Port operations are one facet of marine activity; green ports, also known as sustainable ports, are 

those that 

use less energy and produce fewer emissions. (KSIĄŻKIEWICZ, 2020) This can be accomplished 

with the aid of energy-efficient devices and renewable energy sources like solar or wind power. 

(Inal, 2023) 

Climate change is a danger because of the potential problems it may cause in the future. Climate 

change may have several detrimental repercussions. The earth's climate is currently changing in a 

few ways and at a very rapid pace. (Edward 2020) 

For instance, there are numerous indications of climate change. (Fahad, 2020): 

1- Consequences of the Arctic Ice Crisis: Temperature increases brought on by an increase in 

greenhouse gases may have detrimental consequences on the environment. The Arctic ice 

has been melting as a result. 

2- Oceanic Impacts: The effects of climate change on the ocean are also noticeable. Large 

volumes of CO₂ are trapped in oceans, which act as significant "carbon pools," preventing 

them from entering the upper atmosphere. Rising ocean temperatures and more acidic 

waters because of increased CO₂ concentrations are already influencing the oceans. At a 

temperature of 1°C, the consequences of climate change are already causing considerable 

changes in the oceans, with a critical threshold of 1.5°C and higher predicted. Coral reefs 

are expected to decrease by 70–90% at 1.5°C. A 2℃ increase in temperature will cause 

practically all coral reefs to disappear. It is devastating for more than just the fauna because 

coral reef fish are the main source of protein for half a billion people. 

3- More than other places, polar regions are seeing the consequences of climate change. The 

northern and southern hemispheres, which are also especially vulnerable to the 

consequences of global warming, play a major role in regulating the temperature of our 

planet. 

4- Effects on the Pattern Changes in Precipitation: hurricanes, floods, droughts, and 

precipitation have all become more common during the last 20 years. While some areas 

receive a lot of precipitation, others endure year-round drought. 
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The current study employs a questionnaire as part of its approach to increased awareness and 

knowledge of the impact of (GHG) emissions from maritime shipping on the balance of the 

climate system. 

2. Methods of Analysis: 

The knowledge of marine officers and engineers working on commercial ships regarding the 

effects of (GHG) emissions in maritime shipping on the climate system's equilibrium was the 

focus of the research problem. The selected methodological approach might be considered a 

methodical and scientific approach to the research topic. This method makes it easier to 

incorporate research results into the topic's larger theoretical and methodological framework. 

(Kothari, 2004) 

The features of the research questions and the topic being studied are the main factors that 

influence the choice of research methodology. As suggested by Denzin and Lincoln (2005), This 

research paper attempts to provide participants with a comprehensive overview of their views and 

knowledge about greenhouse gases, including their sources, their impact on climate balance, and 

strategies for mitigating and adapting to this global phenomenon. It is based on data gathered from 

maritime professionals at both the managerial and operational levels, with varying degrees of 

experience. Descriptive statistics and suitable inferential tests are used for this. 

2.1 Questionnaires Design: 

The questionnaire was designed as a research tool to evaluate knowledge of the impact of 

greenhouse gases on the Earth's climate system through several participants working in the 

maritime sector on various commercial ships. 

The questionnaire was multidimensional; each item was examined separately rather than as a 

single composite scale. Consequently, internal consistency reliability measures such as Cronbach‘s 

alpha were not deemed appropriate. Instead, the analysis relied on descriptive statistics and 

suitable inferential tests to examine differences and associations among variables. 

The questionnaire was revised several times to make sure it followed pilot study rules, reviewed 

data, filled out options, and utilized appropriate language and vocabulary, to ensure the accuracy 

and security of the survey questions' wording and scientific design, as well as the extent to which 

the problem and objectives of the study have been handled. Along with the review by industry 

experts, additional phrases were added, and some were recast to improve the study tool and the use 

of the five-level Likert scale. 

The researcher distributed hard copies of the questionnaires to those who are on vacation to renew 

their certificates at the Arab Academy for Science, Technology, and Maritime Transport, and the 

Google Drive link was sent directly to officers and engineers via social media, totaling 101 people. 
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2.2 Sampling Procedure: 

The researchers were able to select marine officers and engineers from the Arab Academy for 

Science, Technology, and Maritime Transport who had experience sailing on a variety of ships by 

using stratified sampling. 

Every questionnaire that was returned was examined to make sure it was legitimate and free of 

stray signs and other damage. After receiving 101 accurate questionnaires, the information was 

input into an Excel spreadsheet. 

2.3 Data Collection: 

A standardized questionnaire was employed to gather the data. The previously described tool was 

specifically designed to collect information about the demographic characteristics of the 

respondents and their awareness of the impact of (GHG) emissions. 

All information collected is confidential and will not be shared except with the permission of the 

participants or as required by law. 

2.4 Research Limitations: 

Any scientific research has limitations that can prevent generalization of the results. This research 

faced a limitation regarding the place, as this research targeted the officers and engineers in Egypt. 

The researcher suggests conducting future studies of different nationalities too if the same results 

are achieved. 

2.5 Data Analysis: 

The data that was gathered underwent analysis through the utilization of the Statistical Package for 

the Social Sciences (SPSS), specifically version 27. The following analytical techniques were 

used: 

 The sample was described, and participants' opinions were summarized using descriptive 

statistics: frequencies, percentages, means, medians, and standard deviations. 

 For ordinal-scale items, the Wilcoxon One-Sample Test was used to determine whether 

respondents' perceptions deviated considerably from a postulated reference value. 

 For categorical variables with tiny, predicted cell counts, the Fisher-Freeman-Halton Exact Test 

was utilized to investigate variations in answers based on years of maritime sector experience. 

 When test assumptions were satisfied, the Pearson Chi-Square Test was used to evaluate 

relationships between categorical variables and years of marine experience. 

 The data were displayed in tables and figures for interpretation, and all statistical tests were 

performed at a significant level of p < 0.05. 
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3. Results: 

3.1 Analysis of Questionnaire Results: 

3.1.1 General awareness: 

3.1.1.1 Awareness of the Concept of (GHGs): 

The study sample's answers on their knowledge with the phrase (GHGs) are displayed in  Table 1. 

using the Wilcoxon one-sample test results and descriptive statistics. 

Table (1) Awareness of the Concept of Greenhouse Gases 

Are you familiar with 

the term greenhouse 

gases (GHGs)? 

Frequency Percent Mean ± SD Median 

Wilcoxon One-Sample 

Test 

Standardized 

Test Statistic 
Sig. 

Very familiar 28 27.72% 

3.52± 1.23 4 3.805 0.000 

Familiar 23 22.77% 

Somewhat familiar 31 30.69% 

Not very familiar 11 10.89% 

Not familiar at all 8 7.92% 

Total 101 100.00% 

Table (1) shows the results of the Wilcoxon one-sample test, indicating that the observed degree of 

familiarity and the anticipated neutral or reference value differ significantly. that rather than being 

random or marginal, the respondents' understanding of greenhouse gases is significant and 

statistically significant. 

Overall, the research sample's comprehension of greenhouse gases is adequate, offering a solid 

foundation for examining their awareness of how they affect the climate system. 

3.1.1.2 Identification of Greenhouse Gases: 

Table (2) shows results of study sample responses about gases that are considered greenhouse 

gases, with the results of the Fisher–Freeman–Halton exact test. 

Table (2) Identification of Greenhouse Gases 

Which of the following 

gases do you think are 

greenhouse gases? 

(n=28) 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 5 

years 

5-10 years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Count 

Carbon 

dioxide (CO2) 

% 

16 24 22 62    

    1 0.44 0.81 

57.14% 64.86% 61.11% 61.39%    
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Which of the following 

gases do you think are 

greenhouse gases? 

(n=28) 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 5 

years 

5-10 years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Count 

Methane 

(CH4) 

% 

10 10 14 34    

    2 1.25 0.58 

35.71% 27.03% 38.89% 33.66%    

Oxygen (O2) 
Count 3 3 6 12 

5 1.29 0.55 
% 10.71% 8.11% 16.67% 11.88% 

Ozone (O3) 
Count 1 3 10 14 

4 8.33 0.01 
% 3.57% 8.11% 27.78% 13.86% 

Count 

Water vapor 

(H2O) 

% 

7 5 5 17    

    3 1.78 0.40 

25.00% 13.51% 13.89% 16.83%    

The results in table (2) indicate that awareness of carbon dioxide as a greenhouse gas is relatively 

high and consistent across years of experience in the marine field, while knowledge of other gases 

remains limited. 

3.1.1.3 The perceived gravity of increasing greenhouse gas concentrations and their effects 

on the planet's climate system: 

Table (3) shows results of study sample responses regarding the dangers of rising greenhouse gas 

concentrations and their impact on the climate, according to years of experience, using the Pearson 

chi-square test to examine group differences. 

Table (3) The perceived gravity of increasing greenhouse gas concentrations 

How serious do you think the 

problem of rising greenhouse 

gas concentrations is for 

Earth's climate system? 

Years in the Maritime Industry 

Total 

Pearson Chi-

Square Test 

Less than 

5 years 

(n=28) 

5-10 

years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Extremely serious 
Count 14 7 13 34 

8.17 0.09 
% 50.00% 18.92% 36.11% 33.66% 

Moderately serious 
Count 13 25 18 56 

% 46.43% 67.57% 50.00% 55.45% 
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How serious do you think the 

problem of rising greenhouse 

gas concentrations is for 

Earth's climate system? 

Years in the Maritime Industry 

Total 

Pearson Chi-

Square Test 

Less than 

5 years 

(n=28) 

5-10 

years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Not serious 
Count 1 5 5 11 

% 3.57% 13.51% 13.89% 10.89% 

The results indicate that most respondents across all experience groups perceive the problem as 

either moderately serious or extremely serious. Despite these descriptive variations, the Pearson 

chi-square test indicates that the association between years of maritime experience and perceived 

seriousness is not statistically significant (χ² = 8.17, p = 0.09). Accordingly, differences in 

perceptions across experience groups do not reach the conventional level of statistical significance. 

Overall, the findings suggest a broadly shared recognition among maritime professionals of the 

seriousness of rising greenhouse gas concentrations and their potential impact on the Earth‘s 

climate system, irrespective of years of experience in the industry. 

3.1.2 Causes and Sources: 

3.1.2.1 Perceptions of Major Sectoral Contributors to Greenhouse Gas Emissions by Years of 

Maritime Experience: 

Table (4) presents respondents‘ perceptions of the sectors that contribute most to greenhouse gas 

emissions, disaggregated by years of experience in the maritime industry, along with the results of 

the Fisher–Freeman–Halton exact test. 

Table (4) Sectoral Contributors to Greenhouse Gas Emissions 

Which sectors contribute 

most to greenhouse gas 

emissions? 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 

5 years 

(n=28) 

5-10 years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Maritime industry 
Count 12 11 18 41 

1 3.19 0.20 
% 42.86% 29.73% 50.00% 40.59% 

Energy 

production 

Count 10 4 11 25 
3 6.63 0.04 

% 35.71% 10.81% 30.56% 24.75% 

Industry and 

manufacturing in 

general 

Count 10 16 15 41 

1 0.42 0.85 
% 35.71% 43.24% 41.67% 40.59% 



 

 
91 

Which sectors contribute 

most to greenhouse gas 

emissions? 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 

5 years 

(n=28) 

5-10 years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Deforestation/land 

use change 

Count 5 17 9 31 
2 6.46 0.04 

% 17.86% 45.95% 25.00% 30.69% 

The findings show that the maritime industry and manufacturing in general are jointly ranked as 

the most frequently identified contributors. 

Overall, these results reveal both commonalities and experience-related differences in perceptions 

of sectoral greenhouse gas contributors. While industry, manufacturing, and maritime activities are 

widely recognized as significant sources of emissions, awareness of the roles played by energy 

production and deforestation varies significantly with years of maritime experience. 

3.1.2.2 Perceptions of Human Activities as the Primary Driver of Increased Greenhouse Gas 

Concentrations: 

Table (5) presents respondents‘ views on whether human activities are the main cause of increased 

greenhouse gas concentrations, along with descriptive statistics and the results of the Wilcoxon 

one-sample test. 

Table (5) Perceived role of human activities in Greenhouse Gas 

Do you think human 

activities are the main 

cause of increased GHG 

concentrations? 

    Wilcoxon One-Sample 

Test 

Frequency Percent Mean ± SD Median  

    Standardized 

Test Statistic 
Sig. 

Extremely relevant 15 14.85%     

Very relevant 18 17.82%     

Somewhat relevant 45 44.55%     

   3.18± 1.09 3 1.687 0.092 

Slightly relevant 16 15.84%    

Not relevant at all 7 6.93%    

Total 101 100.00%    

The results indicate a moderate level of agreement with the anthropogenic explanation of rising 

greenhouse gas concentrations. The overall mean score of 3.18 ± 1.09, with a median value of 3, 

suggests a central tendency toward a moderate level of agreement rather than strong conviction.  
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Overall, the results here indicate that although most participants agreed that human activity plays 

an influential role in increasing greenhouse gas concentrations, some still believe that this is not 

the strongest reason. 

3.1.3 Effects on the climate system: 

3.1.3.1 Perceived Effects of Climate Change Linked to Increased Greenhouse Gas Levels: 

Table (6) The results of the study sample's responses regarding the most prominent negative 

effects of increased greenhouse gas levels are categorized according to the participants' years of 

experience. with the results of the Fisher–Freeman–Halton exact test. 

Table (6) Climate Change associated with higher Greenhouse Gas levels 

Which climate change do 

you associate with higher 

GHG levels? 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 

5 years 

(n=28) 

5-10 years 

(n=37) 

More than 10 

years 

(n=36) 

Test 

Statistic 
Sig. 

Global 

temperature rise 

Count 19 21 13 53 
1 6.71 0.03 

% 67.86% 56.76% 36.11% 52.48% 

Melting glaciers 

and polar ice 

caps 

Count 10 10 13 33 

3 1.00 0.64 
% 35.71% 27.03% 37.14% 33.00% 

Sea level rise 
Count 14 13 20 47 

2 3.23 0.20 
% 50.00% 35.14% 55.56% 46.53% 

Ocean 

acidification 

Count 3 2 11 16 
4 8.66 0.01 

% 10.71% 5.41% 30.56% 15.84% 

Changes in 

rainfall patterns 

Count 5 2 3 10 

5 2.68 0.26 
% 17.86% 5.41% 8.33% 9.90% 

The findings indicate that global temperature rise is the most frequently associated climate change. 

Overall, the results suggest that respondents most readily associate higher greenhouse gas levels 

with more visible and widely publicized climate impacts, such as global temperature rise and sea 

level rise. In contrast, more complex or indirect consequences, particularly ocean acidification and 

altered rainfall patterns, are less frequently recognized, with significant differences emerging only 

among more experienced maritime professionals. 

3.1.3.2 The direct effect of greenhouse gas emissions on the climate system's stability:  

Table (7) Results of the study sample's responses regarding participants' opinions that greenhouse 

gases affect climate balance, according to years of experience using the Pearson chi-square test. 
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Table (7) The direct effect of greenhouse gas emissions on the climate system's 

How much do you agree with 

the statement: 

Greenhouse gas emissions have 

a direct impact on the stability 

of Earth‘s climate system. 

Years in the Maritime Industry 

Total 

Pearson Chi-

Square Test 

Less than 

5 years 

(n=28) 

5-10 years 

(n=37) 

More than 

10 years 

(n=36) 

 

Test 

Statistic 

Sig. 

 

Strongly agree 

Count 7 11 8 26 

8.46 0.39 

% 25.00% 29.73% 22.22% 25.74% 

 

Agree 

Count 9 15 6 30 

% 32.14% 40.54% 16.67% 29.70% 

 

Neutral 

Count 7 7 13 27 

% 25.00% 18.92% 36.11% 26.73% 

 

Disagree 

Count 4 3 6 13 

% 14.29% 8.11% 16.67% 12.87% 

Strongly disagree 
Count 1 1 3 5 

% 3.57% 2.70% 8.33% 4.95% 

The results indicate a general trend among marine officers and engineers to agree on this 

noticeable effect of these gases. Despite these descriptive differences, the Pearson chi-

square test indicates that the association between years of maritime experience and 

agreement with the statement is not statistically significant (χ² = 8.46, p = 0.39).  

Overall, the results show that there is an understanding, knowledge, and awareness of the 

relationship between greenhouse gases, of which the marine industry is one source, and 

climate change. 

3.1.4 Adaptation and mitigation:  

3.1.4.1 Perceived Efficiency of Greenhouse Gas Emission Reduction Measures:  

Table (8) The results show the most effective measures to reduce greenhouse gas emissions. 

with the results of the Fisher–Freeman–Halton exact test. 

Table (8) Actions to reduce Greenhouse Gas emission 

Which actions do 

believe are most 
Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

effective in reducing 

greenhouse gas 

emissions? 

Less than 

5 year 

(n=28) 

5 : 10 

years 

(n= 37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Switching to 

renewable 

energy 

Count 14 21 24 59 
1 1.87 0.39 

% 50.00% 56.76% 66.67% 58.42% 
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Which actions do 

believe are most 
Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

effective in reducing 

greenhouse gas 

emissions? 

Less than 

5 year 

(n=28) 

5 : 10 

years 

(n= 37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Improving Count 13 5 6 24 

3 10.03 0.01 energy 

efficiency 
% 46.43% 13.51% 16.67% 23.76% 

Promoting Count 4 6 12 22 

4 4.07 0.14 public 

transportation 
% 14.29% 16.22% 33.33% 21.78% 

Reforestation 

and forest 

conservation 

Count 7 1 4 12 
5 7.20 0.02 

% 25.00% 2.70% 11.11% 11.88% 

Reducing 

waste and 
Count 8 7 11 26 

2 1.51 0.49 
promoting 

recycling 
% 28.57% 18.92% 30.56% 25.74% 

The survey results indicate that many participants with varying years of experience believe that 

relying on renewable energy is the most effective measure for mitigating or adapting to climate 

change. However, another group holds a different view, promoting public transportation, 

reforestation, and forest conservation and promoting recycling, reflecting differences in priorities. 

3.1.4.2 The parties responsible for taking the lead in addressing the phenomenon of 

greenhouse gas emissions: 

Table (9) shows the participants' views on the entities responsible for adopting a set of strict 

measures to reduce these emissions, with the results of the Fisher–Freeman–Halton exact test. 

Table (9) Responsibility for leading GHG mitigation efforts 

In your opinion, who should take 

the lead in addressing greenhouse 

gas emission? 

Years in the Maritime Industry 

Total Rank 

Fisher-Freeman-

Halton Exact Test 

Less than 

5 years 

(n=28) 

5-10 

years 

(n=37) 

More than 

10 years 

(n=36) 

Test 

Statistic 
Sig. 

Governments 
Count 16 19 11 46 

2 5.27 0.07 
% 57.14% 51.35% 30.56% 45.54% 

International 

organizations (eg, UN) 

Count 15 13 24 52 
1 7.28 0.03 

% 53.57% 35.14% 66.67% 51.49% 

Businesses / 

industries 

Count 8 9 10 27 
3 0.24 0.92 

% 28.57% 24.32% 27.78% 26.73% 

Educational 

institutions 

Count 6 0 7 13 
4 10.51 0.00 

% 21.43% 0.00% 19.44% 12.87% 
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In general, the participants were Marine officers and engineers, and therefore the prevailing view 

was that the responsibility lay with international organizations (e.g., the UN). 

4- Discussion: 

The main question of research is whether there is knowledge of the impact of greenhouse gases on 

climate systems. After analyzing the results, it can be concluded that, as in other similar studies 

(Eyring et al., 2010), (Azarkamand etal. 2020) and (Diniz et al., 2023) rising greenhouse gas 

concentrations and their potential impact on the Earth‘s climate remain a major concern. 

The maritime shipping sector is viewed as a contributor to greenhouse gas emissions, and one of 

the points that must be emphasized, and which the results showed, is that knowledge of these gases 

and also their direct impact on the climate system is high, but there is a disparity in the level of 

awareness of the sources of these gases and understanding of their repercussions. 

Although many of the observed differences were not statistically significant, the results confirm 

the close relationship between the years of experience of the sailors participating in the survey and 

their awareness of the effects of these gases, as knowledge increases with experience. 

In view of the overall results, shipping decision-makers should consider the importance of 

increasing attention to educating maritime officers in the shipping sector about these gases and the 

plans of the International Maritime Organization and other bodies, such as national governments, 

to mitigate and adapt to reduce the resulting effects. 

The above suggestions aim to close known gaps in knowledge and create a climate that supports 

proactive behavior and policymaking that recognizes the urgent need to reduce these emissions. 

One of the main limitations of the study is the research faced a limitation regarding the place, as 

this research targeted the officers and engineers in Egypt. As a result, it would be ideal to increase 

the sample size to include individuals of other nationalities. 

5. Conclusion and Recommendations: 

The results obtained in this study can be relied upon to assess the extent of knowledge about the 

impact of greenhouse gases resulting from the marine industry on the balance of the climate 

system. 

This study recommends cooperation between governments, shipping companies, and international 

organizations, as well as increased funding for scientific research related to technologies for 

reducing these emissions. 

Also, reviewing the environmental policies issued by the International Maritime Organization and 

encouraging the use of renewable energy on board ships and in ports to become green ports. 

the necessity of focused environmental education and training for the maritime sector, with a 

stronger focus on the entire range of greenhouse gases and how each contributes to climate change. 
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The researcher recommends doing further research on other nations from various maritime 

colleges and institutes to determine whether the same outcomes would be obtained, as this study 

was limited to Egypt. 
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