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Abstract 

【ABSTRACT】 In recent years, the cruise industry has become the most 

rapidly developing industry in modern tourism. At the same time, the ecological 
environment issues behind the rapid development have become increasingly 
severe. Cruise tourism has gradually attracted the attention on Chinese tourism 

consumers, making the development of cruise tourism in China a strong 
momentum and becoming another important mode of China's economic growth. 
However, as cruise tourism is still in its infancy in China, the focus on people on 

cruises is mainly on the huge economic effects it brings, and often overlooks the 
environmental issues that accompany them. Based on the study of cruise 
tourism at domestic and abroad, this article introduces the impact on cruise 

tourism on the ecological environment. It mainly analyzes and discusses the 
consumer perception of the impact on cruise tourism on the ecological 
environment. Based on this, it proposes suggestions and measures for the 

sustainable development of cruise tourism. 

【KEYWORDS】Cruise Tourism; Survey; Cruise Consumers;  

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 



1. Introduction 
Initially, the name of the cruise liner was the ocean liner or the Royal Mail 

Stream ship (RMS). The ocean liner was a large ship for transporting 

passengers on a regular voyage.  RMS is a large-scale cargo ship. It aims to 
carry parcels and mails between different regions (Wang Zhankun, Zhao Peng, 
2012). In the 1940s, cruise tourism originated in Europe (Sun et al., 2011). In 

1958, airplanes were put into commercial service. Its time-saving features made 
people abandon passenger ships and chose to air travel. The business of 
cross-sea passenger liners was bleak. Thus, the original transport purpose was 

abandoned. Later, the European nobles discovered that it was a good way to 
enjoy the elegant and leisure vacation on the ocean with the whole family. The 
cruise travel has been welcomed by more and more people. 

In the past 40 years, the cruise industry has become the fastest developing 
industry in the tourism industry. It achieved a growth rate of around 7.6% 
annually ((CLIA, 2016)) [3]. And it is regarded as “the gold industry floating in 

the waterways”. (Shen Linlin, Luo Yongquan, 2015)[4]. Many countries and 
regions have largely depended on this industry. Its ability of driving economic 
growth makes it become an economic growth point for the port city. And it also 

has stimulated the rapid economic growth of the surrounding areas. The pulling 
effects on the cruise port city and its related industries are obvious. With the 
development of the economy, the world is facing a series of issues, including 

population, resources, environment and development. The importance of the 
ecological environment (Henceforth the term "environment" will refer to the 
"ecological environment") has been noted. Environment protection has become 

the cornerstone of social development. The Caribbean region is an important 
destination for cruise tourism. It has enjoyed a rapid economic development 
brought by cruise tourism. But it also bore negative impacts such as 

environmental pollution, ecological damage, and income leakage (Sun 
Xiaodong, Hou Yating, 2017). This is a typical case that cruise tourism has a 
huge impact on the environment. Therefore, how to make the cruise tourism 

industry into a state of sustainable development has become a serious topic 
now, especially in China where cruise tourism is starting. This article helps to 
understand the negative impact of cruise tourism through analyzing consumers' 

perception of the cruise impact on the environment. 
 

2. Literature review 
After having the topic of “the Cruise Industry Environmental Impact：a 

passengers’ perception survey” , I conducted searches on electronic data 

networks such as Google Scholar, as well as a large number of books on 
campus. The review leads to understand the research of the cruise tourism and 
its impact on the environment. 

Based on the retrieved information, it can be found that the research of 
cruise tourism impacts mainly started after 2010. Before that, it still mainly 
stayed in positive effects brought by cruise travel (Sun Xiaodong, Hou Yating, 

2017). After 2010, the concept of sustainable development was strongly 
promoted in the world. And more researches study and discuss the sustainable 
development strategy of cruise tourism. At present, studies on cruise tourism 

mainly reflect the cruise industry economy, cruise ship passengers' behavior, 
cruise port location and construction, cruise tourism management, cruise 



tourism personnel training, cruise operations and related laws, etc. (Sui 
Youshan, Feng Shali, Qin Xue, 2017) [7]. I have chosen the following three 

aspects for generalization. 
 

2.1 Research on cruise tourism industry.  

Cruise travel has attracted the attention of scholars because of its rapid 
development in the world. The American anthropologist Foster in the magazine 
"Annals of Tourism Research" (1986, 13) proposed that cruise tourism would be 

future tourism. Wood's analyzed the globalization of cruise tourism industry from 
the perspective of sociology and the case of the added sea. Cruise tourism 
development process faces the global competition, capital flow and the 

reconfiguration of labor migration, as well as its recruitment of employees of 
different nationalities, all reflect globalization process of the development of the 
cruise industry in the region (Wood R.E.2000:27(2)). In an article by J.McCarthy 

(2003, 11(3)), taking the case of Valletta, Malta. It concluded that cruise tourism 
has an impact on the economy of the port city, and the impact of economic 
benefits is in the medium and long term. It suggested that more cautions need 

to be taken when evaluating the development of cruise tourism in port cities. 
And some other authors through the analysis of the data of cruise accident, 
proposing a cruise safety assessment method and using the case to examine 

the application of it (P, WANG. J, WALL. A et al., 2004). T.MacNeil and 
D.Wozniak (2017) measured the economic, social and environmental impact of 
cruise tourism on local areas. They used a comparative method to estimate the 

benefits of forecasting employment, income and related measures. The result is 
that in the low-regulation environment and low-tax environment, the benefits of 
large-scale cruise tourism projects to local residents are limited. 

Researching on the economic aspects of Chinese cruise industry started in 
the early 21st century. Liu Zhiqiang (2004) analyzed the development of 
Shanghai cruise economy in the article “On the Economic Development of 

Shanghai Cruises”. He defined the concept of cruise economy and cruise 
industry. And he also analyzed the advantages and disadvantages of 
Shanghai's development of cruise economy. Liu Jun (2011) provided a clear 

understanding of the development of China's home port of cruise ships. It based 
on the situation of cruise tourism development and opportunities in China. 
Explore the development strategy and recommendations of China's home port 
of cruise from the perspective of integration of knowledge of the law, economics, 

management, and culture. Sun Xiaodong, Wu Xiaorong, and Feng Xuegang 
(2015) studied the basic characteristics and core elements of cruise route 
planning from the perspective of industrial layout and proposed routes. They 

mentioned possible measures and suggestions in response to the major 
problems in China‟s cruise routes. Besides, Sun Xiaodong (2015, 2017) also 
studied product pricing of cruise liners, seasonal characteristics of cruise 

tourism, and space allocation to cruise revenue management. Besides, there 
are many aspects of domestic research on cruise tourism. 

 

2.2 Cruise travel consumers' behavior research.  
With the development of cruise tourism, scholars began to pay attention to 

study the behaviors of cruise consumers.  G. M. Foster (1986), based on a 

small cruise ship, taking passengers as the object of study, concluded that the 
expectations and behaviors of small cruise passengers are different from those 



of large cruise passengers. This is the first academic papers which researched 
consumers. But in 1999, a random sampling survey method was used to 

sample 330 tourists on the cruise ship. The main motives which affect cruise 
consumers include accommodation, dining and entertainment. Besides, i t also 
studied the customer's price sensitivity (QU H, PING E W Y. 1999). David, P. R. 

et al (2018) studied the mobility of cruise passengers in the case of Barcelona 
Port. And he assessed the impact of cruise passengers from the perspective of 
passenger movement analysis. Yiwei Li and Robert.K (2017) believe that 

choosing a strategy from the consumer's point of view is conducive to making a 
decision. So, they used consumers as a research object to analyze the decisive 
factors that influence customer's choice. T.H. Le, C. Arcodia (2018) were 

targeting young consumers. They have explored a comprehensive concept that 
supports risk perception, enabling cruise operators to follow the younger 
customers' behaviors. H. Han et al. (2016) explained the passenger's pro-

environment decision-making process in a cruise environment and determined 
the significant role of personal norms in determining intentions. 

In China, Ye Xinliang (2007) clarified the development approaches of 

Shanghai cruise products from the perspective of consumer travel demand. At 
the same time, she analyzed the positioning and related strategies of Shanghai 
cruise market development. She also proposed suggestions for future market 

development based on its current status and existing problems. Sun Lin ‟s (2015) 
analyzed and evaluated the cruise ship tourists' satisfaction. He summed up the 
behavior and motivation of cruise ship customers in China. Thus, he concluded 

that they can increase the willingness to buy cruise travel in China. 
 

2.3 Study on the influence of cruise tourism on the environment and its 

countermeasures.  
Jua.G.B and Sandra.Z.A (2014) used data analysis methods to compare 

the economic, cultural, and environmental impacts of cruise liners on cruise 

destinations. Hrvoje.C (2011), based on the Dubrovnik region of Croatia, 
compared the environmental load of cruise ship tourists and local residents. The 
analysis of environmental footprint was the main analysis method. He pointed 

out the environmental bearing capacity of cruise tourism and key pollution 
management issues, and proposes possible solutions. Ross.A.K (2013) 
explained that the environmental impact of cruise tourism was measured from a 
responsible tourism perspective. The article focused on the views of residents 

of cruise developments to clarify the cruise industry. It also talked the 
challenges faced and the analysis of these issues, challenges present 
directions and recommendations for the sustainable development of cruise 

tourism. Hrvoje.C and Peter.M (2014), using the Adriatic Sea as a research 
area, examined the emissions and environmental pollution of cruise tourism. 
They proposed the current the existence of environmental management 

methods. And they discussed the tourism industry in the region to save the 
development of economic crisis. In 2015, M. Tichavska and B. Tovar used the 
Port-city exhaust emission model to assess the gas pollution of cruise liner and 

ferry operations on the island. They provided valuable information for the island 
environmental decision makers. R.A.O Nunes, FG Martins et al. (2017) 
reviewed and summarized all the papers published on technologies and 

methods for marine pollutant gas emissions since 2010. They concluded that 
the marine sector‟s atmospheric emission sources are cruise ship  activities and 



engines, fuel, etc. They also proposed a variety of environmental policy plans 
that could be adapted to global and universal acceptance. Because of the 

unique geographical location, maritime transportation is an important part of 
Turkey, so the air pollution caused by ships is a serious issue in Turkey. Ülkü 
Alver Şahinc (2018) calculated that from 2010 to 2015, the cruise ship 

emissions of pollutants generated in different operating modes. G. Del Chiappa 
et al. (2018) studied residents' views on the impact of cruises on their cities. 
Most people have expressed doubts about the degree of positive influence in 

society, economy, and the environment. 
In general, Chinese researches on this aspect are relatively scarce. Xie 

Fang, Li Dan, and Li Huiming (2010), from the production of cruise tourism 

products (including the use of raw materials), sales, transportation, discussed 
the environmental impacts of the four stages of the production life cycle.  And 
suggestions for environmental pollution control were put forward. Li Hua and Lu 

Sili (2016) summarized and described the major types of pollution and their 
impacts based on the above Shanghai port conditions, a quantitative 
assessment of the number of pollutants generated by cruise ship passengers. 

Besides, they conducted a control analysis of the Shanghai cruise ships 
environmental pollution and proposed suggestions and countermeasures for 
China's cruise ship environmental control. The study on "Coastal Cruise 

Tourism and Sustainable Development in South China" and the study on 
"Cruise Industry Ecosystem", etc. are all international studies on the impact of 
cruise tourism on the environment (Chen Xiaofang, 2010; Li Boqing,2009). 

There are more and more researches on cruise tourism in the world. 
However, one problem can also be found: although the impact of cruise tourism 
on the environment and sustainable development has drawn some scholars' 

attention. But, from the viewpoint of cruise tourists, it is still a blank to study their 
perceptions of cruise tourism and environment. Such studies will be some 
reference to the implementation of cruise tourism's sustainable development 

strategy. Thus, my topic based on the cruise consumer as the main research 
object. This article investigates target groups through questionnaire surveys. It 
analyzes the cruise consumers' perceptive of the impact of cruise tourism on 

the environment. The author hopes this article can provide some help for the 
sustainable development of cruise tourism. 

 
Study Methods 

To carry out this research, the method is a combination of quantitative and 
qualitative methods. The author will adopt the literature review as the qualitative 
analysis method. At present, there are many international documents on the 

impact of cruise tourism on the environment. After reviewing these documents, 
the author will understand and summarize the impact of cruise tourism on the 
environment. After having an understanding of the impact of cruise tourism on 

the environment, the author will adopt a quantitative analysis method - a 
questionnaire survey method. Through the use of questionnaire research, the 
author will be able to reveal consumer perception of the impact of cruise tourism 

on the eco-environment.  By using these two different research methods, the 
research is more diversified and comprehensive, so as to understand and 
improve this pollution situation. 

Sample selection: 



For the sample, the author will use a convenient sample. Because the 
research object is the consumers of cruise travel, the sample doesn't have limits 

on the age of the target group. The author will contact the questionnaires in the 
port cities of Ningbo, Shanghai, and Palma Island. To ensure the authenticity of 
the data, the author will use the effective answer of cruise travel consumers. 

Based on the above, the author hopes to have 200 valid survey responses. Of 
course, if the author can receive more responses, the data will be more 
authentic and reliable. 

Procedure: 
For the research, it is important to conduct a 10-15 question survey. The 

survey will be completely anonymous. It will ask questions about the gender, 

occupation, salary, age, etc., and it will ask interviewees have they ever been to 
a cruise tourism before, understanding their perception of the impact of cruise 
tourism on the environment. After all the issued questionnaires are collected, 

the author will screen out valid questionnaires, and then the author will combine 
the collected data, analyze them to answer the study's research questions. 

 

3. Analysis of the Impact of Cruise Tourism on 
Environment 

The increasing volume of cruise liners, the constant establishment of new 
ports, and the rapid development of cruise tourism have all caused more and 
more serious environmental impacts. The large amount of rubbish generated 

during the long voyage will also aggravate the environmental pressure of the 
marine and port cities. Many scholars in the tourism industry have studied the 
impact of cruises on the environment. This paper based on the environmental 

impact matrix of cruise ships (Table 1), taking Shanghai Port, Las Palmas Port 
and Dubrovnik Port as the objects of analysis, from atmospheric pollution 
(carbon oxides, nitrogen oxides, sulfur oxidation etc.), water pollution (black 

water, grey water, bilge oil sewage, ballast water, etc.), waste (solid waste, toxic 
waste), noise pollution, ecological light pollution, destruction of biodiversity, etc. 
to analysis the impact of cruise tourism on the environment. 

 
Table 1 Environmental Impact Matrix for Cruise Ships (Source: Hrvoje Cari, 

2015) 

Items Emissions of pollutants 

A B C D E F G H I J 

 

 
Inpacts 

 

 

Climate 

change 

√ √    √     

Acidification  √         

Atmospheric 
pollution 

 √         

Bacterial, 
virus 

contamination 

√  √ √       

Metal 

pollution 

√ √   √ √     

Eutrophication √  √   √     



Reduced 

biodiversity 

√ √ √ √ √ √ √ √ √ √ 

Biological 
habitat 

destruction 

√ √ √ √ √ √ √ √ √ √ 

The Environmental Impact Matrix (EIM) describes the potential 
environmental impact of cruise ships (Table 1) (Hrvoje Cari,2015), A: Waste 

(conventional, toxic, floating POPs); B: gases (COX, SOX, NOX, colloidal 
particulates, volatile organic compounds); C: nutrients; D: bacteria, viruses, and 
other pathogens; E: antifouling fungicides; F: petroleum and its derivatives; : 

invasive alien species; H: collisions, physical disturbances; I: noise; J: light 
pollution. 

Shanghai Port is located in the Yangtze River Delta. The major port areas 

are located in the Huangpu River. Its international passenger transport center is 
called the “International Cruise Port”. Its functions include cruise services, 
business, tourism and so on. Shanghai Port consists of five large-scale berths, 

including three 70,000-ton cruise berths, a 50,000-ton standby cruise berth and 
a dug-in port berth. These berths can park for cruise, cargo and yachts for the 
main purpose of tourism and recreation. Shanghai Port is one of the home ports 

of China's cruise ships and it is also one of the major ports that international 
tourists currently arrive (2014 China Cruise Ship Development Report, 2014). 

Las Palmas Port is located on the Gran Canaria Island of the Canary 

Islands in the Atlantic Ocean. It is the port for fisheries, commerce, passenger 
transport and sport boats. The port of Las Palmas is not only one of the first 
ports in the Canary Islands, but also one of the first ports in the Mid-Atlantic. It 

also handles some vessel traffic across Europe, Africa, and the Americas. 
Dubrovnik Port is located in Dubrovnik, with a beautiful and pleasant 

climate. The port city is the largest tourist center and health resort in the country, 

which makes the cruise tourism industry in the area always receive the public's 
welcome. 

According to “administrative measures for the prevention and control of 

environmental pollution by ships in Shanghai port (Revised Draft)”(China 
Environmental Newspaper,2015), the emission of pollutants from a container 
ship is equal to 100-300 trucks per day, and the air pollutants emitted by a 

cruise ship are equal to approximately 2200 cars per day. As of 2015, Shanghai 
Port has 42,000 international sailing vessels per year, while large and medium-
sized ships have 20 tons of carbon dioxide emissions for one hour of 

continuous operation. Besides, ships produced waste, oil sewage, noise and so 
on, all of which have an unexpected impact on the environment around the port. 
With the rapid development of Shanghai Port, the port pollution risk index faced 

by the port has increased exponentially. 
 

3.1 Air pollution 

Marine diesel engines use a lot of sulfur-heavy fuel oil (Agrawal et al., 2010, 
p: 115). The emissions of polluting gases are related to the number of ships. 

The global cruise industry is one of the most developing industries，and the 

rapid growth of the number of cruise ships is the direct impact of which is the 

increase in the emissions of contaminated gases. Besides, the degree of air 
pollution caused by fuel combustion also depends on the activities of ships. 



When a ship sails at sea and when berthing at a port, the emitted gas will be 
different. In addition to the burning of sulfur rich fuel by cruise engines, air 

pollution is also caused by the burning of large quantities of waste from cruise 
ships incinerator. The pollutants generated by cruise activities include sulfur 
dioxide, nitrogen oxides and inhalable particles besides carbon monoxide, 

carbon dioxide and hydrocarbons. 
According to Axel Friedrich (Atmospheric Environment, 2016), head of the 

former Ministry of Transport of the German Ministry of Transport, “The 

particulate emissions from an average ship can exceed 1 million vehicles, which 
means that the emissions of 19 cruise ships can be equal to Australia‟s 
automobile exhaust emissions.” In 2016, the “Marine Harmony” in Barcelona, 

which still used fuel oil, caused a lot of controversy in Southampton, England. 
The mobile marine city, which carries nearly 9000 people, is equal to 73 
thousand high energy consuming families. 

At present, ships have become the one of the tens major sources of air 
pollution in Shanghai. Chinese scholars Li Hua and Lv Sili (2016,p:36)studied 
the cruise information related to the number of cruises and the time of entering 

and leaving the port of Shanghai in recent years. They used the bottom-up 
dynamic method as the calculation method for the ship's gas pollution emission 
list. And they had the estimated emissions of cruise gas (sulfur oxides and 

particulates) from cruise ships in Shanghai Port (Table 2). 
 

Table 2 Sulfur Oxide and Particulate Emissions of per cruise in Shanghai Port in 

2015(Source: Li Hua, Lv Sili, 2016) 

Pollutants Emissions(kg) 

Mooring In/Out of port Total 

SOx 354.69 242.52 597.21 
PM10 47.17 32.25 79.42 
PM2.5 45.91 31.39 77.30 

As we all know, cruise ships take more time to enter and leave port than in 
the berths. However, according to the table2, we can see that the difference in 

the discharge of pollutants is not very large. The main reason is that the cruise 
ships are not the same as the way they operate when they stop.  

Miluše Tichavska, Beatriz Tovar (2015, p348) used the Automatic 

Identification System (AIS) method to assess the exhaust emissions of cruises 
in Las Palmas Port in 2011 (Table 4). And in 2011, there were 57 cruise ships in 
Las Palmas Port, so based on the formula: The emissions of per cruise= The 

total emissions of cruise ships in 2011/ The number of cruise ships in 2011, we 
can get the exhaust emissions of per cruise ship in Las Palmas Port in 
2011(Table 4). 

 
Table 3 Exhaust emissions of all cruise vessels in Las Palmas Port in 

2011(Source: Miluše Tichavska, Beatriz Tovar,2015). 

Pollutants NOx SOx PM2.5 CO CO2 

Emissions(kg) 158,379 75,266 16,079 17,634 7687,936 

 
Table 4 Exhaust emissions of per cruise vessel in Las Palmas Port in 

2011(Source: Miluše Tichavska, Beatriz Tovar,2015). 

Pollutants NOx SOx PM2.5 CO CO2 

Emissions(kg) 2,778.58 1,320 282 309 134,876 



Analyzing the data in Table 3, we can find that the emissions of cruises in 
Las Palmas Port were high and it means that cruise tourism has a great impact 

on air pollution. The data of Table 3 and Table 4 can‟t be compared together, 
but we can find that the emissions of cruises increased quickly, and it is closely 
related to the rapid development of the cruise industry.  

Comparing the Table 2 and the table 4, we can find the emissions of per 
cruise is quite different, the data in Table 4 is three times higher than the data in 
Table 2, the reason is that in five years, the technology developed rapidly and 

improved the emissions of per cruise. 
In 2010, scholar Hrvoje Carić (2010, p116-180) estimated that the amount 

of CO2 emitted per passenger per day was 0.4 kg/km. The total amount of CO2 

received by cruise passengers in Shanghai port was 3,448,800 kg/km when it 
was estimated according to the number of positions of the cruise liner in 2014, 
which was an increase of 43.32% compared to 2013. This growth rate, even if 

the quality of the fuel has been improved, scientific technology has been 
developed, and the future carbon dioxide emissions from the sea is still showing 
a linear upward trend (Maffii, 2007). 

 
3.2 Water Pollution 

The water pollution generated during cruise operations is mainly divided 

into three parts: black water, grey water, and bilge oil sewage. Internationally, 
when the content of hydrocarbons in water exceeds the allowable limit (10-15 
ppm), it is determined as water pollution (ADEC, 2000). In large-scale cruise 

ships, as tourists gather in a fixed area, the pollution water generated by each 
person is up to 8 liters per day (Klein, 2003).  

Black water, also known as sewage, refers to the liquids discharged from 

toilets and various medical facilities of cruise ships. It contains various bacteria, 
viruses, intestinal parasites and other microorganisms and eutrophication 
substances. If black water does not dealt with by specialized decontamination 

facilities and directly discharged into the sea, it will cause great harm to various 
species of fish and shellfish in the sea, and those eutrophic substances will 
strongly promote the growth of algae and absorb the oxygen in the oceans. And 

the lack of oxygen in the ocean will also pose a life threat to other organisms in 
the ocean. 

Gray water refers to waste water generated when cleaning activities are 
carried out in clean places such as sinks, showers, kitchens, and laundry rooms. 

In international regulations, this type of liquid can be directly discharged into the 
sea without treatment. But this is the protagonist of cruise water pollution. 
Because chemicals such as detergents and pesticides used in cleaning 

activities contain a large amount of chlorine, which generates excessive 
chlorine in the oceans and destroys the ocean's PH. Deodorants also contain 
formaldehyde and quaternary ammonium compounds, which can cause excess 

liquid ammonia emissions, and even metal and medical waste can result from 
some cleaning activities, all of which can have indirect adverse effects on 
marine life. 

Bilge oil effluent may contain a high proportion of hydrocarbons and other 
toxic substances, such as paint, metal debris, etc., because it comes from 
waste liquids such as fuel and oil from cruise engines and other machinery. 

Chronic pollution of bilge water and release of fuel in standard ship operations 
may be three times higher than pollution caused by acute collisions and leaks in 



ships (Baker, 2001). There are very complex ecosystems in the ocean. Some 
organisms such as coral reefs, mangroves, etc. are particularly sensitive to the 

emissions of oils into the ocean (Clark, 2006) because the discharge of these 
waste liquids will affect the oceans. The survival of living creatures poses a 
great threat. 

In addition to these three main types of polluted wastewater, there is 
another type of wastewater that is discharged from coastal waters when the 
cruise liner is berthed. This is called ballast water. The ballast water is used by 

the cruise ship, so when the cruise ship stops and discharge the sewage, it will 
discharge the organisms from other sea areas to the sea area, causing 
biological invasion and affecting the ecological balance of the local sea area, 

which may seriously affect the physical health of the local residents. 
In 2010, scholar Hrvoje Carić (2010,p161-180) estimated the environmental 

pollution of a large cruise ship carrying 3,000 passengers and calculated the 

amount of water pollution produced by each passenger per day (Table 5). 
Chinese scholar Li Hua and Lu Sili (2016,p36) based on his estimate of the 
average value of several water pollutants (Table 5), estimated the following 

emission levels for the Shanghai Harbor's wastewater discharges based on the 
cruise ship and passenger information of Shanghai Port (Table 6). And there 
were 608 cruise ships in 2014 in Shanghai Port, so we can get the amount of 

water pollutions produced by per cruise in Shanghai Port (Table 7) .And Hrvoje 
Carić(2011) also based on Table 3, calculated the direct water pollution loads 
for Croatian Adriatic and Dubrovnik port in 2009(Table 8). And there were 232 

cruise ships in Dubrovnik port in 2009, so we can get the amount of water 
pollutions produced by per cruise in Dubrovnik port in 2009(Table 9). 

 

Table 5 Amount of water pollution produced by each passenger per day 
(Source: Hrvoje Carić ,2010 ) 

Pollutants Emissions(L) 

Black water 40 

Gray water 340 
Bilge oil wastewater 10 

 
Table 6 Amount of water pollution produced by all cruise passengers in 

Shanghai Port in 2011- 2014(Source: Li Hua, Lv Sili, 2016) 

Items(Billion L) 2011 2012 2013 2014 

Black water 0.96 1.31 2.40 3.45 
Gray water 8.15 11.12 20.44 29.30 

Bilge oil wastewater 0.24 0.33 0.60 0.86 

Note: The number of bed-days is calculated based on the number of cruise 
passengers and the average number of days on the route; according to the 

Chinese market, the average number of days on the route is calculated as 5 
nights. 

 
Table 7 Amount of water pollutions produced by per cruise in Shanghai Port in 

2014 

Items Black water Gray water Bilge oil wastewater 

Emissions(L) 5674.34 48190.79 1414.47 

 



Table 8 Direct water pollution loads for Croatian Adriatic and Dubrovnik port in 
2009(Source: Hrvoje Carić ,2011). 

Items(Billion L) Direct pollution for 
Croatian Adriatic 

Total pollution for 
Dubrovnik port 

Black water 6.648 2.3676 
Gray water 56.508 20.1253 

Bilge oil wastewater 1.662 0.5919 

Note: Total pollution loads for Dubrovnik port are multiplications of daily 

pollution quantities with number of cruise guests and days they have spent in: 
a) Croatian Adriatic (989.272 cruise guests x 1,68 average days spent) = 
1.662.000 guest/days 

b) Dubrovnik port (845.603 x 0,7 average days spent) = 591.922 guest/days 

 

Table 9 Amount of water pollutions produced by per cruise in Dubrovnik port in 
2009 

Items Black water Gray water Bilge oil wastewater 

Emissions(L) 10205.17 86737.07 2551.29 

From the above table 6, we can conclude that in 2014, the amount of black 

water generated by visitors from Shanghai Port increased by 43.75% compared 
with 2013, which was an increase of 259.38% compared to 2011; the grey 
water discharge increased by 43.35% compared to 2013. Compared with 2011, 

there was an increase of 259.51%. Bilge oil wastewater discharges increased 
by 43.33% compared to 2013, an increase of 258.33% compared to 2011. From 
these data, we can see that the growth rate of the wastewater discharge from 

the Shanghai cruise ship is very fast, which is inseparable from the rapid 
development of the cruise industry. If we develop in accordance with the growth 
rate in 2014 to 2020, we can predict that in 2020, black water discharge will be 

2.95 billion liters, grey water discharge will be 25.054 billion liters, and bilge oil 
sewage discharge will be 735 million liters.  

Observing Table8, although the cruise tourism was not so popular in 2009 

as in 2014, but the amount of waste water discharged into the sea was quite 
high. 
 

3.3 Waste pollution 
Cruise waste estimates range from 2.6 to 3.5 kg/person/day (USEPA, 2008) 

and it is very similar to public waste, usually consisting of organic and inorganic 

compounds (Copeland, 2008) , and a part of the harmful substances. 
Solid Waste 

Cruise ships generate a large number of harmless solid wastes, including 

plastics, paper, wood, cardboard, food waste, cans, glass, and various other 
wastes handled by tourists. A medium-sized cruise ship can produce more than 
8 tons waste per week. Plastic white waste accounts for 60%-80% of global 

marine debris, which is a growing problem (Derraik, 2002, p842-852). Although 
land-based tourism can also generate solid waste, it is a special problem that 
the cruise ship runs on the sea when the amount of waste it produces is too 

much. Glass and aluminum can be collected on cruise ships and transported to 
shore for recycling. Wastes such as foods that are not easily incinerated can be 
legally discharged into the sea by grinding and dipping. However, these food 

wastes will increase the content of biological oxygen demand and total organic 
carbon, which will have an adverse effect on marine life and increase the 



turbidity of the oceans (US EPA, 2008).  And they may not be conducive to the 
absorption and digestion of fish, resulting in nutrient pollution (Polglaze, 2003, 

p33–38). 
Incineration of solid wastes, such as plastics, will be burned on the cruise 

ship and then ash will be poured into the ocean. Incineration of the ashes and 

the gas generated during the incineration may contain furans and dioxins, both 
of which have been found to be carcinogenic (Klein, 2008), which will cause 
great harm to the human body. 

Toxic waste 
Toxic waste generally includes heavy metals, chemicals used in cleaning 

equipment, solvents, paints, waste batteries, and the use of fluorescent and 

mercury vapor lamps. The amount of these toxic wastes generated on cruise 
ships is relatively small, but it is easy to mix with other waste solids or liquids, 
causing them to be discharged into the sea, causing life threats to marine life, 

and possibly even affecting the lives of port cities. Therefore, these wastes must 
be handled carefully to prevent them from mixing with others. 

Shanghai Port is currently the homeport of international cruise ships with 

certain reception capabilities. With the development of the cruise industry, more 
and more international cruise ships are stopping in Shanghai Port, and each 
stop will bring a lot of waste. In 2010, scholar Hrvoje Carić (2010, p161-180) 

calculated the amount of waste generated by each passenger per day (Table 
10). According to this, Chinese scholars Li Hua and Lu Sili (2016, p36) 
estimated the amount of waste discharged from Shanghai Port (Table 11). And 

there were 608 cruise ships in 2014 in Shanghai Port, so we can get the data of 
amount of waste produced by per cruise in Shanghai Port (Table 12). And 
Hrvoje Carić also used Table 5 to calculate the amount of waste discharged 

from Dubrovnik port in 2009(Table 13). And there were 232 cruise ships in 
Dubrovnik port in 2009, so we can get the amount of water pollutions produced 
by per cruise in Dubrovnik port in 2009(Table 14). 

 
Table 10 Amount of waste generated by each passenger per day (Source: 

Hrvoje Carić , 2010) 

Pollutants Emissions(kg) 

Solid waste 4 
Toxic waste 0.16 

 
Table 11 Amount of waste generated by all passengers per year in Shanghai in 

2011-2014(Source: Li Hua , Lu Sili, 2016) 

Pollutants(tones) 2011 2012 2013 2014 

Solid waste  9.5858 13.0846 24.0496 34.4680 
Toxic waste  0.3834 0.5234 0.9620 1.3788 

Note: The number of bed-days is calculated based on the number of cruise 
passengers and the average number of days on the route; according to the 
Chinese market, the average number of days on the route is calculated as 5 

nights. 

 
Table 12 Amount of waste produced by per cruise in Shanghai Port in 2014 

Pollutants Solid waste  Toxic waste  

Emissions(kg) 38.60 2.27 

 



Table 13 Direct waste loads for Croatian Adriatic and Dubrovnik port in 
2009(Source: Hrvoje Carić ,2011). 

Pollutants(tones) Direct pollution for 
Croatian Adriatic 

Total pollution for 
Dubrovnik port 

Solid waste  6.648 1.777 
Toxic waste  0.26592 0.094708 

Note: Total pollution loads for Dubrovnik port are multiplications of daily 
pollution quantities with number of cruise guests and days they have spent in: 

a) Croatian Adriatic (989.272 cruise guests x 1,68 average days spent) = 
1.662.000 guest/days 
b) Dubrovnik port (845.603 x 0,7 average days spent) = 591.922 guest/days 

 
Table 14 Amount of water pollutions produced by per cruise in Dubrovnik port in 

2009 

Pollutants Solid waste  Toxic waste  

Emissions(kg) 7.66 0.408 

From the data in Table 6, we can conclude that the solid waste emissions 
in 2014 were increased by 43.32% compared to 2013, and the 2013 emissions 

increased by 83.8% compared to 2012, and the solid waste emissions in 2012 
increased by 43.32% compared to 2011. In 2014, the amount of toxic waste 
emissions increased by 43.33% compared with 2013. In 2013, the emissions 

increased by 83.8% compared to 2012. In 2012, the amount of toxic waste 
emissions increased by 36.52% compared to 2011. This growth trend is very 
similar to solid waste. 

Observing the Table 7, the amount of pollutants for the Adriatic Sea is 
larger than the direct pollution for the port, because some cruise tourists go 
through the sea but not arrive at the port, so the number of passengers is quite 

different and the amount of pollutants is also different. 
 
3.4 Noise pollution 

Noise pollution in the marine environment is an important pollution issue 
that is often overlooked in the assessment of marine pollution. Noise pollution is 
mainly due to the large amount of noise generated by cruise ships when they 

are cruising at sea, long-term exposure to strong sound environment, and some 
fish organisms will change their behavior and habitats (Bass and McKibben, 
2003, p1-26), especially those with the hearing as the main foraging and 

exchange activity (Perry et al. 1998). 
At present, there are no literatures to indicate that some scholars have 

studied the harm caused by the noise pollution of Shanghai Port cruises. I 

checked the literature on the pollution of cruise tourism and environment. In the 
Croatian region, the Cres-Lo-sinj islands have carried out a study of the noise 
effects of the marine environment. In this study, it was found that the resident 

base of the bottlenose dolphin avoided the route of the seagoing vessel, which 
was the result of increased traffic during the peak season (Rako et al., 2013, 
p77-84). This species is an attractive animal fascination for tourists, which will 

have a negative effect on the future development of cruise tourism. 
 
3.5 Light pollution 

Ecological light pollution has become a problem for humans and the 
broader ecosystem. It is very destructive to the functions of nocturnal animals, 



not only destroying their directional function, but also affecting their attraction or 
rejection of light sources. Lights lit during nighttime cruises can displace lost 

migratory birds at night, and when they fly low, they can cause collisions that 
can lead to injury and even death (Longcore and Rich, 2004, p191-198). The 
permanent light created by cruise ships may cause the localized migration of 

plankton, fish and other marine species (Longcore and Rich, 2004, p191-198). 
According to some reports, sea turtle life has been disrupted by coastal lights 
(Salmon et al., 1995, p560-567; Bourgeois et al., 2009, p85-93). In addition, it 

will also promote algal reproduction, thus creating red tides and impeding the 
identification of creatures such as turtles and seabirds, thereby affecting their 
survival.  

 
3.6 Marine biodiversity 

In addition to the cruises mentioned in the previous section, the introduction 

of other sea-borne organisms into another sea area will cause marine biological 
diversity to be threatened. In addition, the collision of ships with marine 
organisms resulting in their injuries and even death will greatly damage marine 

biodiversity. Research conducted in the 1990s showed that up to one-third of 
whale deaths were due to collisions with ships (Laist et al., 2001, p35-75). The 
number of dead animals may be significantly underestimated, because it is 

impossible to recover and investigate all cases. There are also a large number 
of non-fatal collisions that can cause serious injuries. Seeing dolphins, whale 
and sea turtles injured seems to be very common with propeller collisions 

(Wiley et al., 1994, p196-205). As the average ship's quality and speed increase 
and the total number of ships increases, the probability of collision with marine 
vertebrates increases. There have been no cases of collisions between cruise 

ships and marine life at Shanghai Port. However, in cruise destinations such as 
the Mediterranean Sea, large-scale vessels frequently encounter large marine 
creatures. This phenomenon has not yet been fully investigated by Chinese 

cruisers. However, these are taken into consideration. The potential negative 
interactions between species' attraction to cruise passengers and the expected 
growth of Shanghai ports are significant. 

 
Summary 

Table 15 Pollutants data integration 

Pollutants Amount /cruise Year Reference Region/Port 

SOx 597.21 (kg) 2015 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

1,320 (kg) 2011 M. Tichavska, 
B. Tovar 
(2015) 

Las Palmas Port 

PM10 79.42 (kg) 2015 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

PM2.5 77.30 (kg) 2015 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

282 (kg) 2011 M. Tichavska, 
B. Tovar 

(2015) 

Las Palmas Port 

NOx 2,778.58 (kg) 2011 M. Tichavska, 
B. Tovar 

Las Palmas Port 



(2015) 

CO 309 (kg) 2011 M. Tichavska, 
B. Tovar 

(2015) 

Las Palmas Port 

CO2 3,448,800 (kg/km) 2015 Li Hua, Lv Sili 

(2016) 

Shanghai Port 

134,876 (kg) 2011 M. Tichavska, 

B. Tovar 
(2015) 

Dubrovnik port 

Black water 5674.34 (litters) 2014 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

10205.17 (litters) 2009 Hrvoje Caric 
( 2011) 

Dubrovnik port 

Gray water 48190.79 (litters) 2014 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

86737.07 (litters) 2009 Hrvoje Caric 
( 2011) 

Dubrovnik port 

Bilge oil 
wastewater 

1414.47 (litters) 2014 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

2551.29 (litters) 2009 Hrvoje Caric 
( 2011) 

Dubrovnik port 

Solid waste 38.60  (kg) 2014 Li Hua, Lv Sili 
(2016) 

Shanghai Port 

7.66 (kg) 2009 Hrvoje Caric 

( 2011) 

Dubrovnik port 

Toxic waste 2.27 (kg) 2014 Li Hua, Lv Sili 

(2016) 

Shanghai Port 

0.408 (kg) 2009  Dubrovnik port 

Note: All amounts of pollutants are calculated in a cruise. 

 

4. Questionnaire Design 
4.1 Literature review of questionnaire design  

The research may have originated from the British and American “social 
surveys” conducted by researchers and reformers at the turn of the 20th century. 

They wanted to record the extent of social issues such as poverty (Converse, 
1987)[1].Questionnaire survey is a widely used survey method in the current 
investigation, that is, according to the purpose of the investigation, the 

investigation organization designed various questionnaires to take sampling 
methods (random sampling or cluster sampling) to determine the survey sample.  
 

Types of questionnaire 
According to the use of the questionnaire to classify: 

⑴ The self-administered questionnaire refers to questionnaires sent to (or 

mailed to) the respondent by the respondent, and the respondent fills in the 

questionnaire according to his actual situation. 

⑵  The “interview questionnaire” refers to the questionnaire that the 

investigator filled in with the respondent according to the pre-designed 

questionnaire or questionnaire outline, and then based on the respondents‟ 
responses. 



According to the questionnaire distribution method: 

⑴ Delivery questionnaire. The investigators sent the survey questionnaire 

to the selected respondents, and the respondents were repossessed after 
completing the questionnaire. 

⑵ Mailing questionnaire. The investigators mailed the pre-designed 

questionnaire to the selected respondents through the post office, and asked 

the respondents to fill in the required requirements and return them to the 
investigator. 

⑶ Newspaper-style questionnaire. Send a questionnaire with the courier of 

the press and ask the readers of the newspaper to answer the questionnaire 
questions and return it to the newspaper editorial department. 

⑷Staff visit questionnaire. The respondent asks the respondent according 

to a pre-designed survey outline or questionnaire, and then the respondent fills 
in the questionnaire according to the respondent's verbal response. 

⑸ Telephone interview questionnaire. The investigator conducted a survey 

of the respondents by telephone. 

⑹ Online access questionnaire. The types of questionnaires are produced 

on the Internet and investigated through the Internet. 
 

The basic structure of the questionnaire 
In the book "Market Research Methods and Techniques", Jin Yongjin et al 

(2009) [2]said that the format of the questionnaire is generally composed of four 

parts: the beginning of the questionnaire, the discrimination part, the main part 
and the background part. 
 

The beginning part: 

⑴ Greetings. The greeting is also called the questionnaire, and Sarah Mae 

Sincero (2012)[3] points out that the introduction of the questionnaire is a 
professional invitation, which must clearly illustrate the purpose and purpose of 

the survey, as well as the significance and importance of the duration of the 
investigation (optional) and the respondents. Information about any award that a 
questionnaire designer would like to provide should also be noted. Its role is to 

arouse the interest and attention of the respondents, eliminate the concerns of 
the respondents, and stimulate the sense of participation of the respondents, so 
as to win their active cooperation. 

⑵  Fill in the instructions. In the self-filled questionnaire, detailed 

instructions should be given to let the respondents know how to fill in the 
questionnaire and how to return the questionnaire to the investigators. 

⑶ Number of questionnaires. 

 
Background: 

It is mainly about the background information of the respondents, and the 
investigation units should keep confidential about them. Generally, it includes 
gender, nationality, marital status, income, education level, occupation and so 

on. 
Screening part: 

Also called the filtering part of the questionnaire, it first filters the 

respondents, filters out non target objects, and then investigates specific 
respondents. 



 
The main part: 

⑴  The process of questionnaire design is actually the process of 

materialization of research contents. 

⑵ In a comprehensive questionnaire, we usually set up the different 

questionnaires in a comprehensive questionnaire, thus ensuring that each 

problem is relatively independent, the whole questionnaire is clearer and the 
sense of integrity is more prominent. 

⑶  The design of the main body questionnaire should be concise and 

content should not be too much. The questions should be as short and clear as 
possible. The options for some issues can be refined, such as liking (Like very 
much, Like somewhat, Like slightly, neither like nor dislike, Dislike slightly, 

Dislike somewhat, Dislike very much), and the refinement of the options can 
improve reliability and effectiveness. (Krosnick & Berent, 1993)[4] 

⑷ The design of the questionnaire should be logical and systematic. On 

the one hand, we can avoid the omission of inquiring information. On the other 

hand, the object of the survey will also feel that the problem is centralized, the 
question is organized and the order of the subject should be logical. Because 
the respondent often produces a situational effect in answering the question, it 

may affect his answer. This has nothing to do with the content of the question 
but relates to the environment in which the question appears. (Schwarz & 
Strack, 1990)[5] 

⑸ The design of the questionnaire must be targeted, clearly investigated 

people, suitable for the identity of the respondents, the need to fully consider 
the cultural level of the people interviewed, age level and so on. (Saul McLeod, 

2014)[6] 
 
The way to ask questions from the questionnaire: 

Paul C. et al (2015)[7] put forward in the book "Research Methods In 
Psychology" that the items of the questionnaire can be divided into the following 
two forms. 

(1) Closed-ended questions 
Closed items are given several choices after each question. Respondents 

can only choose their answers in these selected answers. When researchers 

have good ideas about participants' different reactions, they can use closed 
items. Closed projects are harder to write because the response options they 
provide will have an impact on respondents' responses (Schwarz, 1999) [8], so 

each option must be carefully considered and edited. However, the task of 
participants is relatively fast and easy. They are also easier for researchers to 
analyze, because the answer can be easily converted into numbers and entered 

into spreadsheets. For these reasons, closed projects are more common. 
(2) Open-ended questions 
Open project is to ask a question and let participants answer questions in 

any way they choose. When researchers do not know how participants respond 
to or want to avoid affecting their responses, open projects are useful. The 
advantage of open projects is that they have no bias and do not provide 

respondents with the content that researchers may expect. Open projects are 
also more effective and more reliable. The disadvantage is that respondents are 
more likely to skip over open projects, because they need more time to answer. 

So we should use open-ended questions when the answer is uncertain. 



 
The main steps of the questionnaire design 

Sudman, S. and Bradburn, N.M. (1973)[9] proposed that the preparation of 
the questionnaire involves nine steps: 

⑴ Decide on the required information. The first step in the design of the 

questionnaire is to clarify the objectives of the survey and the information 

needed to achieve this goal. 

⑵ Define target respondents. The researcher must determine his/her 

investigation object. When designing the questionnaire, it must take into 

account the age, occupation, and other factors of the respondent. 

⑶ Choose how to reach the target respondent. Determine the method of 

sending the questionnaire to the respondent's hands, which is related to the 

accuracy and validity of data collection. 

⑷  Determine the content of the problem. Whether to use open issues or 

closed issues, what issues are in line with the objectives of the researchers. 

⑸ Formulate question wording. To consider the level of education of 

respondents, etc., the problem should be set so that they can easily understand 
and respond. 

⑹ Turn the question into a meaningful order and format. The question set 

of the questionnaire should be logical and its format should be clear. 

⑺ Check the length of the questionnaire. The length of the questionnaire 

should be short and effective to ensure the acceptable length of the survey. 

⑻ Pretest the questionnaire. Questionnaires were distributed on a small 

scale and the questionnaires were modified based on respondents‟ feedback.  

⑼ Develop the final questionnaire.  

 

Principles for designing the questionnaire 
The quality of the questionnaire design is largely related to design 

principles. I.M. Crawford (1990) [10] proposed the following four principles for 

the design of the questionnaire: 

⑴ Rationality. This means that the questionnaire must be closely related to 

the subject of the survey. Well-designed questionnaires should meet the 
research objectives. This seems obvious, but due to lack of preparation, many 

research surveys overlook important aspects and do not fully discuss specific 
issues due to inadequate understanding. This is unavoidable to some extent. 
Each survey will inevitably leave some unanswered questions and need further 

study, but the goal of good questionnaire design is to "minimize" these issues. 

⑵Objectivity. A good questionnaire can obtain complete and accurate 

information as much as possible. Question of the questionnaire designer should 

be set in a neutral position, not involved in prompting or subjective judgment, 
and the independence and objectivity of the interviewee should be completely 
placed in the questionnaire operation. Limit the location of the condition. In 

order to ensure that respondents fully understand the problem, it is impossible 
to refuse to answer, lie or take a hidden attitude. A good questionnaire is 
organized and worded, encouraging respondents to provide accurate, fair and 

complete information. 

⑶ Specificity. The setting of the problem must have universal significance. 

This makes it easy for the respondent to provide the necessary information and 



make the investigator record the answer and arrange for it so that reasonable 
analysis and explanation can be conducted. 

⑷Shortness. A well-designed questionnaire will keep interviews brief and 

focused, and arrange interviewees to remain interested throughout the interview 
process. 

In addition, (Peterson, 2000)[11] proposed the BRUSO model. The 

acronym BRUSO stands for "brief", "relevant", "clear", "concrete" and 
"objective". This is also about the writing of the questionnaire project. The five 
major principles, which added "clarity" and so-called clarity, are in fact the 

normative setting of the problem. This principle specifically refers to: whether 
the proposition is accurate, whether the question is clear and easy to answer; 
whether the respondent can give a clear answer to the question. For example, 

when studying human behavior, Chang and Krosnick (2003)[12] found that 
asking “typical” behavior is more effective and clearer than asking “past” 
behavior. This enriches the design principles of the questionnaire proposed by 

I.M. Crawford (1990). 
 
4.2 The design of this study’s questionnaire 

 
4.2.1. Decide on the required information. 

The topic of this study is “Customer Perception Survey on Environmental 

Impact of Cruise Tourism”. The aim of the research is to understand the 
perception of the impact of cruise activities on the environment. So, the 
information what the author needs is from the perspective of consumers, what 

are the impacts of cruise tourism on the environment, how cruise tourism affects 
the environment, the impact of cruise consumer behavior on the environment, 
and whether consumers will consider improving this pollution situation. 

 
4.2.2. Define target respondents. 

At present, China's cruise ports are in a stage of vigorous development. 

Shanghai Port is a relatively mature home port of cruise ships in China at 
present, and its tourist is considerable. Ningbo Zhoushan Port is the port with 
the highest national handling capacity, although its tourists are less than some 

other port cities, it is currently being built to become the home port of China's 
cruise ship. Mallorca, Spain has a long history of cruise tourism culture, its 
cruise reception port system and planning are very mature, the amount of 

visitors every year also is very impressive. At the same time, it is the city of my 
school, so the above three cities are the main scope for my data collection. 
 

4.2.3. Choose how to reach the target respondents. 
There are many ways to send the questionnaire to the target interviewee, 

such as sending face to face, mailing, and telephone interview. Because the 

author can't reach Ningbo and Shanghai, so a part of the questionnaires use 
the Internet to investigate (questionnaire website); but the number of 
questionnaires like this way is very limited and may not be delivered to the 

target group. The author entrust friends in Shanghai and Ningbo to send 
questionnaires in ports and streets to the target group for investigation. The 
author is in Mallorca, so this part of the questionnaire will be sent to the target 

group in the port. 
 



4.2.4. Determine the content of the problem. 
The questionnaire for this study is roughly divided into three parts: 

The first part is the personal information part of the respondent, including 
gender, age, nationality, and occupation. Apart from nationality, this part is a 
single choice question. The question of nationality takes into account the 

information to be collected in China and Mallorca. Its main group is the Chinese 
and European population. There are too many nationalities, so I set this topic as 
an open question, which will be filled in by the interviewee. Different groups of 

people with different genders, ages, occupations, and nationalities receive 
different education and ecological awareness, and their responses to the survey 
are different. Therefore, it is necessary to understand the basic information of 

the respondents. 
The second part is the filtering part. After inquiring whether the other party 

has participated in the cruise travel activities, it will filter the respondents, filter 

out non-cruise consumers, and then conduct targeted surveys of cruise 
consumers. 

The third part is the main part: 

①  A preliminary understanding of the impact of cruise tourism on the 

environment is given to the respondents to understand their concern for cruise 
tourism and environment, and to make a preliminary understanding of the 
ecological awareness of cruise consumers. 

② By asking consumers what are the impacts of cruise tourism on the 

environment and how does the cruise travel have the impact on the 
environment, we can understand the degree of understanding of the 

environmental impact of cruise consumers on cruise ships. This is a general 
perception. 

③ By looking at the data, we can see that one of the most direct ways in 

which cruise operations have an impact on the environment is the disposal and 
discharge of waste solids and waste liquids. This is the part that consumers 
have been in touch with but easily overlooked. Consumers understand the 

treatment of waste solids and liquids on cruise ships, they understand how 
cruise tourism affects the environment, indicating that they have a higher 
degree of awareness of the impact of cruise tourism on the environment. This 

more detailed situation can improve the accuracy and effectiveness of the 
survey. 

④  From the consumer behavior, such as the cruise ship, the use of 

recyclable goods to replace disposable consumables, the degree of consumer 

acceptance, and understanding of the level of measures and regulations of the 
sustainable development of cruise tourism can understand the cruise ship 
consumers if they are willing to start from themselves behaviors and reduce the 

pollution and destruction of environment caused by cruise tourism activities. 
Finally, I set up an open question to ask consumers about the sustainable 
development of cruise tourism. There is no option to choose this item. Because 

everyone's ideas and suggestions are different, it is an open question. I want to 
understand the consumer's own views on the sustainable development of cruise 
tourism through this issue and want them to think about the relationship 

between cruise tourism and the environment. 
 
4.2.5. Formulate question words 



Because the target of the survey is no age limit, consider the problem 
setting in a comprehensive perspective. Questions and options for questions 

should be easy to understand so that every respondent can understand the 
topic and make choices. 
 

4.3 The study’s questionnaire: 
The Cruise Industry Environmental Impact: a passengers‟ perspective survey 
Dear Mr/Mrs: 

I am a student of University of Balearic Islands and we are conducting a 
survey on cruise ship consumers' perceptions of cruise travel and eco-
environment. Your information is for research reference only and will never be 

published. 
Now, can you take 5 minutes to answer questions?  Thank you very much!  

 

Q1: Your gender is: 
○ male            ○Female 
Q2: Your nationality is           

Q3: Your age: 
○ Under 18       ○ 18-25      ○ 26-40      ○ 41-56     ○ Over 56  
Q4: Your occupation is: 

○Government agencies         ○Corporate                ○Students  
○Worker                     ○Public institution          ○Freelancers  
○Retired                     ○Others 

Q5: Have you ever been to cruise travel? 
○Yes                ○No 
Q6: Do you concern about the environmental impact of cruise trip? 

○ None             ○ Low         ○ Mild          ○ High  
Q7: What do you think of the degree of environmental pollution caused by 
cruise tourism? 

○ No pollution       ○ Slight         ○ Mild          ○ Heavy  
Q8: Which aspects of the ecological environment do you think cruise tourism 
will affect? (Multiple choices) 

□ Water resources        □ Atmosphere        □ Biodiversity in the sea 
□ Light pollution          □ Soil               □ Noise 
Q9: As far as you know, how does the cruise ship staff handle the solid waste? 
○Collect →Sea                   ○Collect → Incinerated →Sea 

○Collect →Treated after landing     ○Collect→Category  →Treated after landing 
                                                                                          →Incinerated→Sea  
Q10: As far as you know, how does the cruise ship staff handle the waste water? 

○ Collect→Sea 
○ Collect→Decontaminated→Sea 
○ Collect→Decontaminated→Disinfected→Sea  

Q11: On the cruise ship, can you accept disposable goods consumed with 
recyclable items? 
○Strongly not accept    ○Not accept    ○Accept   ○Strongly accept  

Q12: Do you know the measures and regulations for the sustainable 
development of cruise tourism? 
○No          ○A little          ○ Mild         ○A lot  

Q13: Can you give some suggestions for the sustainable development of cruise 
tourism? 



                                                   

 

5. Data Analysis 
5.1 Sample Analysis 

I conducted questionnaire distribution and data administration in port cities 

such as Ningbo, Shanghai, China, and Palma, Spain in March and April. As a 
result, I received 138 from Shanghai, 169 from Ningbo, 197 from Spain. A total 
of 506 questionnaires were received. Through analyzing the fourth question in 

the questionnaire (Figure 1), 73.73% of cruise participants participated in the 
cruise survey. This shows that out of the 506 questionnaires, 373 were from 
cruise tourism consumers that are the target group from this survey, so the 

subsequent analysis only based on 373 questionnaires. 

 
 

Gender analysis of interviewees (Figure 2): 

 
Among the respondents, 179 were men, accounting for 47.99% of all 

effective respondents, and 194 were women, accounting for 52.01%. The 

gender ratio of men and women was close to 1:1. 
 

74% 

26% 

Figure 1  The percentage of the respondents who 
participated in cruise travel 
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48% 

Figure 2  Gender distribution of interviewees 

female male



The age distribution of interviewees(Figure 3)： 

 

 
The initial consumer groups of cruise travel were mainly over 40 years old 

people. Analyzing the data in the chart, I found that consumers over the age of 
26 accounted for 55.50%, and were still the main consumer groups, but cruise 

travel consumers had a younger trend. 
 

An analysis of the nationality of the interviewees（Figure 4）： 

 
Because I was not in the tourist season, I did not have a large number of 

tourists from other countries, mainly from Germany. So the respondents were 
mainly from China, Spain, and a small part from Germany and other European 

Union countries. Among them, the proportion of Chinese is 54%, and that of EU 
countries is 46%. The ratio of the two is close to 1:1. 
 

Occupational analysis of interviewees（Figure 5）： 
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Figure 4   An analysis of the nationality of the 
interviewees 
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As can be seen from the above figure, the main group of people 

participating in cruise tourism activities is the staff of government agencies and 

enterprises, accounting for 64.88%. Cruise travel is a new form of tourism that 
attracts more and more people's attention. Many companies use it as a reward 
travel. In addition, young groups such as students have a certain degree of 

curiosity about new things and their ability to accept them quickly. They also 
become a group of cruise travel consumers, but most of them are short-haul 
cruise ship tourists. 

 
5.2 Results analysis 

According to the design of the questionnaire, the analysis is divided into 

three parts. Through the analysis of the question 6 and 7 in the questionnaire, 
we can know the ecological awareness of cruise consumers; and then through 
analyzing the question 8, 9, 10 in the questionnaire, we can get the information 

about the consumers‟ perception of cruise tourism impact on the environment; 
finally, analyzing the data from question 11, 12, 13 in the questionnaire, we can 
know the cruise tourism sustainable development perspectives by consumers. 

This part involves a large number of questions, in order to facilitate the 
statistics and analysis of the data, sort the options from left to right (except for 
the eighth question), take the number 1, 2, 3, 4 on behalf of the options in the 

question, also represents the order of perception of consumers is from low to 
high. For example, in the sixth question of this survey, the options “None”, “Low”, 
“Mild”, and “High” correspond to 1, 2 ,3, 4, if respondents choose to “Mild” and 

“High”, it means that respondents are more sensible. 
First, analyze each problem of the main part in the questionnaire and use 

Pearson's chi-square to test the relevance of gender, age, nationality, and 

occupation of the surveyed person's, if the sig value (relevance indicator) is less 
than 0.05 , it means that this factor has a high correlation with this question and 
has the value of analysis.  

 
5.2.1 The ecological awareness of cruise consumers 

① The concern of cruise consumers on the impact of cruise tourism on 

the environment (Figure. 6): 

30% 

35% 

21% 

2% 
4% 3% 2% 3% 

Figure 5  Occupational analysis of interviewees 
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The above figure shows the distribution of the degree of attention of 

respondents to the environmental impact of cruise tourism. According to the 

data analysis, we can find that the proportion of “High” is 27.08%, and 38.61% 
of people choose “Mild”. The sum of these two parts is 65.69%. , more than 
50%, indicating that overall, cruise tourism consumers are concerning about 

cruise tourism and environment. 
Through the chi-square test (Table 16), the relevance indicators in the 

gender column is greater than 0.05, indicating that people of different genders 

have no significant differences in the degree of concern for cruise tourism and 
eco-environment, while people of different ages, nationalities, or occupations 
have a great influence on the environmental awareness of cruise tourism. There 

is a significant difference in the degree of attention of the environment, so it is  
analyzed in detail. 

 

Table 16 Chi-square test for consumer's attention to environment 

 Value Progressive Sig. 

(bilateral) 

Sex Pearson -476a 0.924 

Age Pearson -36.533a 0 

Nationality Pearson -63.841a 0 

Occupation Pearson -72.946a 0 

Note: The value means the number of Pearson, and the 

progressive sig means the correlation between sex, age, 
nationality, occupation and the environmental awareness. 

 

Age（Figure. 6.1）： 
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Figure 6   Consumers' attention to ecological environment 
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According to the figure 6.1, the number of consumer groups under the age 

of 18 is relatively small, but the number of people paying attention to the 

environmental impact of cruise tourism is more than the number of people who 
do not pay attention, indicating that their awareness of the environment is 
relatively high; and the proportion of 19-25 years old people in this survey is 

relatively large, but the ratio of attention to and none-attention to the ecological 
impact is close to 1:1, indicating that this group has a general concern for the 
environment; and 26-40 years old, 41-55 years old and aged over 55 showed a 

relatively high degree of concern for the ecological impact of cruise tourism, 
indicating that their ecological awareness is relatively strong. Therefore, age 
can be regarded as an influencing factor. Overall, the older groups pay more 

attention to cruise tourism and environment than younger groups. 
 

Nationality（Figure.6.2）： 

 
From the data in the figure.6.2, it can be clearly seen that EU countries 

such as Spain and Germany pay more attention to the environmental impact of 
cruise tourism than Chinese consumers. Nationality is a factor that affects the 

degree of attention. Developed countries are more aware of the ecological 
impact of cruise tourism than developing countries.  
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Occupation (Figure.6.3)： 

 
According to the figure.6.3, consumers of cruise tourism from both 

government agencies and companies have shown a relatively high degree of 
concern for ecological impact of cruise tourism; while the number of student 

groups has been large, but it has shown the attention of the environment is 
relatively low; apart from freelancers, the attention of consumers in other 
occupations is low, and the number of freelancers who show concern is greater 

than do not pay attention, indicating that their overall attention is relatively high.  

 

② Consumer perception of cruise pollution on environmental pollution 

(Figure.7): 

 
The above chart is the perception of the degree of pollution of the eco-

environment of cruise tourism by cruise consumers. The figure shows that the 

proportion of non-pollution and light pollution is 60.86%. The consumers who 
think that moderate pollution and serious pollution account for the ratio is 
39.14%, and the ratio between the two is about 1.5:1. In general, consumers of 
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cruise travel have a more optimistic attitude towards the degree of pollution of 
cruise tourism on the environment, which shows that their perception is not high. 

According to the chi-square test (Table 17), the relevance indicator in the 
gender column is greater than 0.05. It indicates that people of different genders 
have no significant differences in the awareness of the degree of  environmental 

pollution caused by cruise tourism. But people of different ages, nationalities, or 
occupations have a significant difference in the perception of pollution levels of 
cruise tourism. 

 
Table 17 Chi-square test for consumers' perception of the degree of cruise 

pollution 

  Value Progressive Sig. 
(bilateral) 

Sex Pearson -1.507a 0.681 

Age Pearson -26.562a 0.009 

Nationality Pearson -123.883a 0 

Occupation Pearson -54.819a 0 

Note: The value means the number of Pearson, and the 
progressive sig means the correlation between sex, age, 
nationality, occupation and the consumers' perception of the 

degree of cruise pollution. 

 

Age (Figure.7.1)： 

 
Based on the above figure, consumers below the age of 18 are more 

sensible of the pollution level of the cruise ship, the ratio of the people with low 
perception and the higher perception ratio is close to 1:1. The consumers aged 
between 19 and 25 think the pollution level is obviously slight. Most people think 
that the cruise activities have a slight impact on the environment. In addition, 

the middle-aged and over 51 years old people have a very optimistic attitude 
towards the pollution of the cruise.  
 

Nationality (Figure.7.2)： 
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The figure shows that there is a very big difference in the perception of the 

pollution degree of cruise tourism by different nationalities. The vast majority of 

Chinese cruise ship consumers think that cruise activities have a slight or even 
no pollution to the environment; Spain and German consumers of cruise ships 
in EU countries, believe that the ecological pollution caused by cruise activities 

is moderate or even serious. This may be due to the different levels of 
development of cruise ships in different countries, consumers do not have a 
deep understanding of the degree of serious pollution caused by the 

environment. 
 

Occupation (Figure.7.3)： 

 
The data in the above figure shows that consumers from government and 

enterprises are relatively pessimistic about the pollution level of cruise tourism, 
indicating that they have a relatively high level of awareness of the pollution 

level of the cruise ship; cruise consumers from student groups, workers, 
institutions, retired and in other jobs, generally have a more optimistic attitude, 
indicating that the perception of cruise pollution is not high, while the freelance 

consumer group has a relatively small number of people, but shows a higher 
degree of perception.  
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5.2.2 Cruise consumers' perception of the impact of cruise activities on 

the environment 

①what aspects of the eco-environment will be affected by cruise tourism? 

(Figure. 8):： 

 
This is an analysis of multiple choice questions, each person has the right 

to choose six multiple options, so the sum of the percentage is greater than 
100%. The impact of the cruise on the water resources and the atmosphere is 

relatively large. When conducting research, it is also considered that the ratio of 
these two items should be the highest. Surprisingly, 81.23% of consumers think 
that the cruise ship tourism has an impact on marine biodiversity, while only 

54.16% and 41.82% of consumers think that there is an impact on water 
pollution and air pollution; and 27.88% of consumers think that cruise activities 
will have an impact on soil, with the selection of noise pollution. Overall, the 

perception of consumers on this issue is still relatively high. 

 

②The treatment of solid waste on the cruise ship (Figure.9) 
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By consulting the literature, we can know that the treatment of solid waste 
on cruise ships is classified waste that can be incinerated and waste that cannot 

be incinerated (toxic waste or substances that generate toxic gases when 
incinerated). Burnable waste is combusted, and its incinerated ash is poured 
into the ocean. Waste that cannot be incinerated is collected, transported to the 

port, and taken to a special waste disposal plant. 
The above two charts are used to analyze the overall perception of 

consumers. 31.37% of consumers think that the solid waste on the cruise ship 

is directly discharged into the ocean, and only 24.66% of consumers choose a 
more reasonable answer. This shows that only 24.66% of consumers has a 
better understanding of cruise solid waste disposal, and has a higher 

awareness of cruise tourism and environment. 
Through the chi-square test (Table 18), the relevance indicators in the 

gender, age, and nationality columns are greater than 0.05. It indicates that 

those people of different genders and different ages have no significant 
differences in the perception of solid waste disposal on cruise ships. And 
different occupations or nationalities consumers have significant differences in 

the perception of solid waste disposal methods, so they are analyzed in detail. 
 
Table 18 Chi-square test of consumers' understanding of solid waste disposal 

methods on cruise ships 

  Value Progressive Sig. 

(bilateral) 

Sex Pearson -1.647a 0.649 

Age Pearson -19.054a 0.087 

Nationality Pearson -30.884a 0 

Occupation Pearson -58.673a 0 

Note: The value means the number of Pearson, and the 
progressive sig means the correlation between sex, age, 

nationality, occupation and the question consumers' 
understanding of solid waste disposal methods. 

 

Nationality(Figure.9.1)： 
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Among Chinese consumers, 29.21% of respondents consider that cruise 
ship solid waste is treated as option 4, while the proportion of consumers 

choosing option 4 in Spain is 32.31%. The proportion of option 4 among 
German consumers is 20.83%; consumers of other nationalities choose option 
4 as a percentage of 25%. From these data, we can see that, relatively 

speaking, Spanish consumers have the highest perception, while German 
consumers have the lowest perception. 

 

Occupation(Figure.9.2)： 

 
According to the above analysis, the consumer groups of government 

agencies and enterprises show that the level of understanding of the treatment 

of solid waste in cruise ships relatively low, with only 15.31% and 18.32% of 
consumers choosing reasonable options; student groups, institutions, and 
consumers from other occupations have a higher perception of solid waste 

disposal.  

 

③The treatment of liquid waste on the cruise ship (Figure.10) 

 

44 
34 

16 17 

40 40 

27 24 
19 

9 
16 

33 

4 1 2 2 0 
5 2 6 4 0 3 6 4 3 0 1 2 0 

6 3 

Figure.9.2 Perception of solid waste disposal methods on 
cruise ships by consumers of different occupations 

Government Corporate Students Worker

Public institution Freelancers Retired Others

34% 

31% 

35% 

Figure. 10 Consumers' understanding of liquid waste 
disposal methods on cruise ships 

Collect→Sea 

Collect→Decontaminated→Sea 

Collect→Decontaminated→Disinfected→Sea 



From the analysis of the water pollution in the above analysis of the 
influence of cruise tourism on the environment, we learned that wastewater 

from the bathroom can be directly discharged into the ocean, but as pollution 
becomes severe, decontamination treatment is also required to meet the 
discharge standards. So option 3 is a reasonable version of cruise wastewater 

treatment. 
The data in the above figure shows that the proportion of consumers who 

choose to directly discharge into the ocean is 34.58%, which is the same as the 

proportion of choice option 3. It means that the consumer group's perception of 
wastewater treatment on cruise ships is not high. 

Through the chi-square test (Table 19), the relevance indicators in the 

gender, age, and nationality columns are greater than 0.05, suggesting that 
people of different genders, different ages or nationalities have no significant 
differences in the perception of the treatment of liquid waste on cruise ships. 

There are significant differences in the perception of the treatment of liquid 
waste by different occupations people. Therefore, detailed analysis is performed 
on them.  

 
Table 19 Chi-square test of consumers' understanding of liquid waste disposal 

methods on cruise ships 

  Value Progressive Sig. 
(bilateral) 

Sex Pearson -2.695a 0.26 

Age Pearson -8.047a 0.429 

Nationality Pearson -9.758a 0.135 

Occupation Pearson -27.656a 0.016 

Note: The value means the number of Pearson, and the 
progressive sig means the correlation between sex, age, 
nationality, occupation and the question consumers' 

understanding of liquid waste disposal methods 

. 

Occupation (Figure.10.1)： 



 
Consumers from government agencies and enterprises did not show a high 

level of awareness of wastewater treatment on cruise ships, the ratios were 
25.23% and 34.35% respectively. Consumer groups from students and 

institutions expressed a relatively high level of perception; the proportion of 
selection option 3 was 41.56% and 76.92%. Overall, the consumption of 
different occupations the degree of understanding of wastewater treatment on 

cruise ships is not high. 
 
5.2.3 Cruise tourism consumers' views on sustainable development of 

cruise tourism 

① Acceptance of replacement of disposable consumable items with 

recyclable items by consumer (Figure.11): 

 
In cruise activities, many disposable consumables are involved, such as 

disposable chopsticks, knives and forks, etc. The large consumption of these 
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items will actually cause damage and pollution to the environment. Therefore, 
for environmental protection, it can be used repeatedly. The consumption of 

recyclable items is a good way to replace disposable items, but this method is 
not accepted by all consumers, and their degree of acceptance can reflect the 
consumer's ecological awareness. 

According to the above chart, the percentage of cruise ship consumers who 
choose the two options of “accept” and “strongly accept” is 68.64%. This shows 
that most consumers are willing to devote themselves to protecting the 

environment. The proportion of consumers who choose option 2 is 16.09%, 
which is relatively small. Overall, the ecological awareness that consumers 
show is very high. 

Through the chi-square test (Table 20), the relevance indicators in the 
gender and age columns were greater than 0.05, indicating that people of 
different genders and ages did not differ significantly in the degree of 

acceptability of recyclable items as substitutes for disposable consumables on 
cruise ships. There is a significant difference in the degree of acceptance of the 
recyclable items among consumers in different occupations.  

 
Table 20 Chi-square test of consumer acceptance of recyclable items instead of 

disposable items 

  Value Progressive Sig. 
(bilateral) 

Sex Pearson -5.884a 0.117 

Age Pearson -11.696a 0.47 

Nationality Pearson -48.427a 0 

Occupation Pearson -42.556a 0.004 

Note: The value means the number of Pearson, and the 
progressive sig means the correlation between sex, age, 
nationality, occupation and the consumer acceptance of 

recyclable items. 

 

Nationality (Figure.11.1)： 
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The data presented in this chart is similar to the previous chart. Overall, 
consumers of different nationalities show a relatively high degree of acceptance 

of recyclable items. China's cruise consumer choice option 4 accounted for 
31.68%, Spain accounted for 36.92%, German consumers accounted for 
48.28%, and other countries accounted for 41.67%, and Chinese consumers 

showed the strongly acceptance ratio is the lowest, while German consumers 
show the highest proportion. 
 

Occupation (Figure.11.2)： 

 
In general, the proportion of options 3 and 4 for cruise consumers of 

different occupations is relatively high, indicating that they have relatively high 

acceptance of recyclable items as substitutes for disposable items on cruise 
ships. The proportion of consumers who choose option 4 from government 
agencies is 29.73%, the proportion of companies is 35.88%, the proportion of 

students is 32.47%, the proportion of workers is 22.22%, the proportion of 
institutions is 23.08%, 38.46% of the freelancers and 25.00% of the retired, so 
consumers from companies and freelancers showed the highest degree of 

acceptance. 

 

②Consumers' understanding of the measures and regulations for the 

sustainable development of cruise tourism (Figure.12) 
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Since the cruise tourism activities have had various serious impacts on the 

environment, international and every country has introduced some laws and 

regulations to regulate the development of cruise tourism so that it can carry out 
sustainable development. However, this part of the publicity is not high, leading 
consumers to their relatively low level of understanding. 

The above chart shows that the proportion of consumers who choose 
option 1 and option 2 is 54.42%, which is more than 50%, indicating that 
consumers have a low degree of understanding of the sustainable development 

measures and regulations of cruise tourism, with only 25.2% of consumers 
understanding these regulations and keeping a constant focus on them shows 
that the ecological awareness of these people is very high. 

Through the chi-square test (Table 21), the relevance indicators in the 
gender and nationality columns are greater than 0.05, indicating that people of 
different genders and nationalities have no significant differences in 

understanding of the sustainable development laws of cruise ships, and people 
of different ages or occupations have a significant difference in the 
understanding of regulations.  

 
Table 21 Chi-square test of consumers' understanding of the regulations for the 

sustainable development of cruise tourism 

  Value Progressive Sig. 
(bilateral) 

Sex Pearson -2.911a 0.406 

Age Pearson -25.009a 0.015 

Nationality Pearson -12.988a 0.163 

Occupation Pearson -92.420a 0 

Note: The value means the number of Pearson, and the 
progressive sig means the correlation between sex, age, 

nationality, occupation and the consumers' understanding of the 
regulations. 

 

Age (Figure.12.1)： 
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The 19-25 years old consumer groups have shown lower levels of 

understanding of the sustainable development of cruise tourism than other age 
groups; in addition, the percentage of consumers aged 26-40 years who have 
chosen option 4 is 28.21%, which is higher than the overall consumer choice of 

option 4, indicating that they have a relatively high level of understanding and 
ecological awareness, but not very high. 
 

Occupation (Figure.12.2)： 

 
In general, consumers of different professions have shown limited 

understanding of cruise ship regulations and measures for sustainable 

development. The proportion of student cruise consumers who choose option 1 
is 64.93%. And cruise ship consumers from government agencies and 
enterprises have shown relatively high degree of understanding, the consumers 

who choose option 4 accounted for 33.33% and 34.35%.  

 

③Suggestions on sustainable development of cruise tourism 

This title is an open topic, and more consumers have proposed raising 
technology to improve the impact of cruise tourism on the environment, such as 
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converting the fuel-consuming generators of cruise ships into electric 
generators; some consumers have proposed laws and regulations should be 

improved, for example, the relevant administrative departments establish a full-
range supervision model, calculate the quantity of waste according to the 
number of people and the number of household items, strictly dispose of the 

methods, and strictly go through the procedures for recycling and review; even 
some consumers propose to reduce cruise activities in order to reduce pollution.  
 

5.3 Survey Summary 
In order to understand the overall perception of consumers of the cruise 

tourism impact on environment, I need to integrate all data from question 6 to 

12. So I use the principal component analysis of the R language to establish a 
regression equation. The regression equation has two types of variables, one is 
dependent variable, which is the result of the equation, and another is 

independent variable, which is the factor to influence the result.  
Question 7 (x7) of the questionnaire was used as a dependent variable; it 

means the consumers' overall perception of the degree of pollution of cruise 

tourism on the environment. Question 6(x6), 8(x8), 9(x9), 10(x10), 11(x11), 
12(x12) in the questionnaire represent independent variables; it means the 
consumers‟ perceptions of the cruise tourism and the environment from various 

aspects. Because the eighth question is multiple choice questions, and 
consumers can choose six options at once, so there are 6 independent 
variables in eighth question, which show as x81, x82, x83, x84, x85, x86.  

The principal component analysis is now applied to the independent 
variables (Table 22) 

 

Table 22 Results of principal component analysis of independent variables 

Importance of 

components 

x6 x81 x82 x83 x84 x85 

Standard 

deviation 

1.5871312 1.1983699 1.1461434 1.07336715 0.9860461 0.96744333 

Proportion of 
Variance 

0.2099155 0.1196742 0.1094704 0.09600975 0.0810239 0.07799555 

Cumulative 
Proportion 

0.2099155 0.3295897 0.4390601 0.53506981 0.6160937 0.69408926 

Importance of 
components 

x86 x9 x10 x11 x12 

Standard 
deviation 

0.9103129 0.82633903 0.80742931 0.7104204 0.4962681 

Proportion of 
Variance 

0.0690558 0.05690302 0.05432851 0.0420581 0.0205235 

Cumulative 

Proportion 

0.7631451 0.88308989 0.93741840 0.9794765 1.0000000 

The analysis results show that the cumulative proportion of the first three 

principal components is 0.2099155+0.1196742+0.1094704=0.4390601, which 
is more than 40%. It is shown that the first three principal components in the 
Table 22 are good at summarizing all the information of the independent 

variables, which can be understood as concentrating multiple independent 
variables so that sample information will not be lost too much and there are not 
so many variables in the equation. Therefore, we have these three principle 



components (z1*, z2*, z3*, which are the summaries and representations of all 
independent variables) to establish the regression equation. When we use R 

language to do the principle components analysis, we can get the equations of 
the principle components (z1*, z2*, z3*). 

  
                                                      

                                        

  
                                                            

                                        

  
                                                            

                                    

Regressive analysis of z1*, z2*, z3*, we can get the regression equation of the 
dependent variable(x7): 

                   
            

           
  

When doing regression equation analysis, there is a 95% confidence 

interval for the result, indication that the value of this interval is 95% universal 
and has a certain degree of confidence. For example, the above equation 
shows that the 95% confidence interval for y is (1.916589, 2.726681), which 

means that 95% of consumers have overall options of 1.91-2.73 (95% of 
consumers think the degree of cruise pollution is during Slight and Mild (not 
reach the level of Mild)). It can be seen from the questionnaire, integrating all 

the answers of question 6, question 8, question 9, question 10, question 11, 
question 12 in the questionnaire, we can find that 95% of the consumers 
choose the option 1.91-2.73 in the question 7. It means that 95% consumers 

have the relatively low perception of the level of environmental pollution. They 
think that the level of pollution of cruise tourism is slight to mild. 
 

5.4 Conclusion: 
Through the analysis of the awareness of cruise ship consumers' 

environment, we found that the overall ecological awareness of cruise 

consumers is relatively high, in particular, consumers under 18 years old and 
above 26 years old. In our society, government pay more attention to the 
ecological and have a lot of measures to improve people‟s ecological 

awareness, so the school has classes of the importance of protecting 
environment, children have a relative high awareness of ecology. Except this, 
more and more newspapers and magazines talk about the importance of 

environment. We can guess the reason that consumers above 26 may concern 
about news, events, etc., and have learned a lot about ecology in their daily 
lives, so they have high environmental awareness. From the perspective of 

nationality, the ecological awareness of consumers from European countries 
such as Spain and Germany is significantly higher than that of Chinese 
consumers. There are two main reasons. First, the cruise industry started late in 

China. Chinese consumers' understanding of cruise ships is not as good as that 
of the consumers of the European Union where the cruise tourism originated. 
Second, China's overall ecological awareness is significantly lower than that of 

Spain and other developed countries. This is due to education and the status 
quo of development. At present, China‟s education is more biased toward how 
to better develop China‟s economic strength. Education in the EU countries has 

already had a lot of attention to ecology. 
Although the overall level of consumer's ecological awareness is relatively 

high, the data show that consumers do not perceive the impact of cruise tourism 



on the environment. Many people think that cruise tourism is light or even non-
polluting. This shows that consumers are less concerned about cruise tourism 

as a whole, because as long as the search for cruise news, we can discover the 
impact of cruise tourism on the environment is very serious. 

In a more detailed consumer perception survey of the impact of cruise 

tourism on the environment, we can find that consumers have more 
understanding of the impact of cruise tourism on the environment, including 
relatively less reported soil pollution and oceans biodiversity etc. The data from 

cruise ship consumers about the degree of understanding of the treatment of 
solid waste and liquid waste on cruise ships shows that the perception of 
consumers is not optimistic. Most people do not pay attention to the solid waste 

and wastewater treatment on cruise ships, because for consumers, they 
participate in cruise tourism for leisure and entertainment. In this section, 
consumers who exhibit higher perceptions are mainly from students and 

institutions. Student groups will receive education on environment protection in 
schools. They will show some curiosity about the treatment of solid waste and 
wastewater on cruise ships. The consumers in the public institutions may have 

works that are related to this aspect. 
Finally, in the consumer perception survey of the sustainable development 

of cruise tourism, cruise consumers showed higher enthusiasm, for example, 

they all expressed relatively high acceptance of recyclable goods instead of 
one-time consumables. Especially for consumers from companies and 
freelance workers, the main reason is that this issue involves the interests of 

consumers themselves. Many people are willing to improve the environment, 
but when it relates to their own benefits, they tend to choose their own interest. 
Some people may not accept it because they feel that the recyclable items are 

used multiple times and are not as hygienic and clean as disposable 
consumables. In the investigation of the degree of understanding of consumer 
laws and regulations regarding the sustainable development of cruise tourism, 

the data shows that the results are not so optimistic. The main reason is that the 
construction of laws and regulations does not mean very good implementation. 
Although many laws were established, however, there is no implementation of 

specific departments and responsibilities. Many consumers believe that they do 
not have access to this part of the law in their daily lives, so they do not need to 
understand it. In this section, consumers from government agencies and 
companies show higher perceptions because the work of consumers in these 

two units may be related to them. In the final open-ended questions, the 
suggestions for the sustainable development of cruise tourism proposed by 
consumers are still very useful for reference. Only by understanding the 

perspectives of consumers from the perspective of consumers can we achieve 
environmental protection while protecting our economy. 
 

6. Conclusions and Research Prospects 
6.1 Study Conclusion： 

The development momentum of the world cruise industry is extremely rapid. 
Cruise tourism brought huge economic benefits which have made it accepted 

by more and more countries. It has become one of the most effective means to 
develop the national economy. However, with the development of the cruise 
industry, the huge environmental pollution caused by cruise ships has also 



received more and more attention. This article studies the impact of cruise 
tourism on the environment and the perception of cruise consumers. 

This article collects and studies the information on cruise tourism and eco-
environment that researched by scholars around the world. After making 
references to various literatures, the author researched the useful information, 

and in-depth analysis of the impact of cruise tourism on the environment. We 
can deeply realize that the impact of cruise tourism on the environment is 
serious. Based on the environmental impact matrix, this paper specifically 

analyzes the impact of cruise tourism on the environment from atmosphere, 
waste, water pollution, noise, light pollution and marine biodiversity aspects. In 
order to achieve the comprehensiveness of the analysis and the sufficiency of 

the arguments, this article uses the data of the pollutants in the ports of 
Shanghai Port, Las Palmas Port and Dubrovnik Port. According to the data, the 
discharge of pollutants from cruise ships is very large, and it brings very serious 

ecological problems to the marine environment and coastal cities.  
The author understood the types of questionnaires, the principles of 

questionnaire design, the questionnaire distribution methods and the definition 

of target respondents by consulting relevant literature. The author knew how to 
design a scientific and reasonable questionnaire. According to the steps of the 
questionnaire design, designing the questionnaire which includes the basic 

information of cruise consumers, the consumers‟ awareness of the environment, 
the consumers‟ perception on the environment and the awareness of 
sustainable development of the cruise ship, the author understood the 

consumers' perception of the impact of cruise tourism on the environment. After 
that, a pilot survey was conducted. Then, the questionnaires were revised and 
improved with reference to the survey respondents' suggestions and a scientific 

survey questionnaire was formed. 
One of the most important parts of this paper is the analysis of tourism 

consumers‟ perceptive of cruise tourism impact on environment. In the data 

analysis part, Excel was used to analyze the sample of the questionnaire from 
four aspects: gender, age, occupation, and nationality. And by using SPSS to 
analyze the main part of the questionnaire, the paper shows the consumers‟ 

ecological awareness is relatively high, but it is not high in the aspect of cruise 
tourism. The consumers‟ perception of the impact of cruise tourism on the 
environment degrees is relatively low. Consumers from different ages, countries 
or occupations show a great difference in the perception of cruise tourism 

impact. By using principal component analysis of R language to simplify the 
analysis, and then establishing a regression equation to analyze the overall 
perception of consumers. The paper obtains scientific and accurate analysis 

results that cruise ship consumers' perception of the impact of cruise tourism on 
the environment is relatively low. 
 

6.2 Study Limitations and Further Research： 

The research of this article mainly analyzes the consumers' perception of 
cruise tourism impacts on environment. There are some deficiencies in this 

survey: First, there are too few sample data, the data collection point is one-
sided, and there is no representative of global cruise consumers; Second, the 
perception of potential cruise consumers and the perception of cruise 

consumers. For a unified analysis, the perceptions of the two are different and 
there is no comparative analysis. Third, some questions in the questionnaire 



design are roughly, and the options for some questions are unclear and 
misleading. Forth, in the data analysis part, the methods which be used to 

analyze the data are too limited and the all are in percentage. 
At present, a large number of researchers are committed to the research 

and development of new energy and new technologies to reduce the pollution of  

cruise tourism; many countries have established laws and regulations to 
promote the sustainable development of cruise tourism, but this is not enough 
because the ecological awareness of consumers is weak. When people realize 

the serious impact of cruise tourism on the environment, they are willing to 
improve the status of cruise pollution, and they can promote the implementation 
of laws and regulations. Only a combination of common efforts can make the 

sustainable development of cruise tourism possible. How to better improve the 
ecological awareness of cruise consumers is worthy of further study. And for 
knowing the consumers‟ perception in the whole world, researchers need to do 

more researches and data analysis. And if improve the consumers‟ awareness 
of cruise pollution, the cruise impact will be decreased or not, or how much be 
decreased? All the questions need to be researched deeply in the future.  
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Annexes A 
Example of questionnaire on perceptions 

Patient Perception Questionnaire 
Dear Patient, 
Thank you for visiting us. By filling out this quick 5-10 minute survey, you will 

help us to provide better care in future. 
Q1: Gender? 
 □ Male       □ Female 

Q2: Age? 
□ Under 18       □18-30    □31-45   □46-60 □61+ 
Q3: Race / Ethnicity? 

□ Asian    □ African American        □ American        □ Indian/Alaska 
□ Native Caucasion         □ Hispanic or Latino        □ Other 
Q4: How would you rate the speed of care given? 

□ Excellent       □ Good         □ Fair            □ Poor 
(Time in waiting/ exam room/Waiting for tests to be performed/Waiting for test 
results) 

Q5: How would you rate the ease of getting care? 
□Excellent        □Good          □Fair             □Poor 
(Ability to get in to be seen make an appointment/Hours center (hospital) is 

open/Convenience of center's (hospital's) location/Prompt return of calls) 
Q6: Which physician were you seen by? 
□Dr. - Name 1     □Dr. - Name 2     □Dr. - Name 3      □Other 

Q7: How would you rate your Physician, Nurse, Other medical staff 
□Excellent        □Good          □Fair             □Poor 
(Listens to you and takes enough time with you/Explains what you want to 

know/Gives you good advice and treatment/Friendly and helpful to you/Answers 
your questions) 
Q8: How would you rate all other staff (support, tech, etc.) attitude? 

□Excellent        □Good          □Fair             □Poor 
(Friendly and helpful to you/Answers your questions) 
Q9: How would you rate your feeling about the facilities? 

□Excellent        □Good          □Fair             □Poor 
(Neat and clean/Ease of finding where to go/Comfort and Safety/Privacy) 
Q10: How would you rate the cost of our services? 
□Unaffordable     □Expensive      □Affordable       □Cheap  

Q11: How would you rate our billing? 
□Excellent        □Good          □Fair             □Poor 
(Explanation of charges/Collection of payments) 

Q12: Would you recommend us to your friends or relatives? 
□Yes      □No 
Q13: What do you like / dislike about our center (hospital)? 

                                                         
Q14: What can we do better? 
                                                             

 
 
 

 
 



Annexes B 

①Chi-square test： 

The chi-square test is a statistical test for obtaining probability and critical 
value with reference to the card-party allocation. It is generally used to find 
whether there is a certain relationship between two category variables. It is 
most suitable for non-group information in the array test.  Many different chi-

square tests are used on different occasions (in scientific articles, when 
referring to the Chi-square test and not specifically indicating which one, it 
usually refers to Pearson's test). 

In this paper, Pearson's Chi-square test is used. It is the most famous Chi-
Square test. Check whether the category components of the two data sets are 
different. In the statistics, discrete data and counting data will be encountered. 

For example, sex is divided into male and female. The hypothesis testing of 
statistical processing of such data is generally performed by non-parametric 
tests using the statistical methods of counting data. Pearson's Chi-square test 

has two uses, namely "Goodness of Fit test" and "Independence test". 
This paper uses Pearson's chi-square test to test the independence of the 

cruise consumers' sex, age, nationality, occupation and their perception. For 

example: if the gender and cruise ship consumer perception are relatively 
independent, then the two do not have relevance, that is, the difference in the 
perceived expression of different genders of consumers is not significantly 

different. 

②Principal Component Analysis: 

Principal Component Analysis (PCA) is a statistical method. Orthogonal 

transformation transforms a set of potentially relevant variables into a set of 
linearly uncorrelated variables. The transformed set of variables is called the 
principal component. In the actual project, in order to analyze the problem 

comprehensively, many variables (or factors) related to this are often put 
forward, because each variable reflects some information of this topic in varying 
degrees. 

When using statistical analysis methods to study multivariate issues, too 
many variables will increase the complexity of the topic. People naturally expect 
less variables and more information. In many cases, there is a certain 

correlation between variables. When there is a certain correlation between two 
variables, it can be explained that there is some overlap between the two 
variables reflecting the information of this topic. Principal component analysis is 

to remove all redundant variables (relevant variables) from the original variables, 
and create as few new variables as possible so that these new variables are 
irrelevant, and these new variables are reflected in the information on the topic 

remains as much as possible. 
In the analysis of the survey results in this paper, there are 11 independent 

variables and 1 dependent variable, and the number of variables is too much, 

which is not conducive to analysis. The principal component analysis method 
can be used to reduce the independent variable to three principal component 
variables for analysis, which can make the analysis process easier and without 

causing excessive loss of information. 

③Regression equation: 

The regression equation is a mathematical expression that reflects a 
regression relationship between one variable (dependent variable) and another 

or a group of variables (independent variables) obtained by regression analysis 



based on sample data. It refers to an equation that has a relationship between 
related random variables and fixed variables. If we have a scatter plot between 

the data (x and Y) of a set of variables with related relations, we can observe 
that all the data points are distributed around a straight line. Such a straight line 
can draw many lines, and we hope that one line best reflects the relationship 

between x and Y, that is, we need to find a straight line so that this line “closest 
to” known data points. 

In the seventh question of the questionnaire used in this paper, the 

consumers' perception of the impact of cruise tourism on the environment is a 
direct answer that can be obtained from this survey, and is also the main 
research result of this survey; and in the questionnaire, No. 6, 8, 9, 10, 11, 12, 

13 questions reflect the consumers' perception of cruise tourism and 
environment indirectly, so these questions have a certain correlation with the 
seventh question of the questionnaire. Different consumers have different 

perceptions when faced with the same problems; the same consumers have 
different perceptions when they face different questionnaire questions, but 
some problems have certain commonalities. In order to understand the overall 

perception of the impact of cruise tourism on the eco-environment of all cruise 
consumers in this survey, a more comprehensive response was made to 
Question 7. Therefore, establishing the regression equation is the most direct 

way. It can best reflect the relationship between Question 7 and other subjec t 
questions. I can get the answer closest to the overall data point. This answer is 
scientific and accurate. 

 


