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Abstract  
In response to the growing need for sustainable marine tourism, this paper proposes the future Marina Sustainable Development 
planning, as a means to develop approaches and strategies that support sustainable planning, blue economy and management of 
recreational ports and marinas in countries with extensive coastlines, such as East Coast Peninsular Malaysia. It is important to note that 
applying such a future planning has not always been an easy task due to the fact that managers in this field have not been particularly 
familiar with its importance of the sustainability marine tourism, blue economy and it is highly topical and timely to apply the 
Sustainable Development Goal (SDG) and blue economy approach in order to highlight the current situation in terms of existing 
capacities in environmental standard implementation, thus comprehending the level of sustainable practices in the country. The 
sustainable development of Marina described here, includes targets and goals pertinent to the implementation of directives and best 
practices which confirm that a marina has all the capacities and conditions to operate in an environmentally friendly manner. It is 
proposed that in order to offer services in the era of sustainability, marinas must adopt a SDG based on identifying and managing 
environmental issues and balance between people, profit and planet. Also, this paper addresses challenges facing SDG implementation to 
become green marina in the future. 
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INTRODUCTION  
Marina industry is one of the services offered to the stakeholders 
surrounding the marina itself, for example yacht industry, boat 
industry and others facilities like fueling operations, cleaning and 
maintenance facilities. This marina industry are part in marine 
tourist activities and provides important resources for the local 
economy. From this, marina sector always make a changes and 
improvements in their services especially facilities enhancement 
to attract the yacht owner to berth and use their facilities.  
 
Marina as a destinations accessible by land and by water, including 
berth places for visitors, accommodation, dining facilities, swimming 
pool and other entertainment and leisure facilities that provide a 
marina atmosphere (International Marina Institute,1998). Connecting 
land and sea, coastal areas are the most complex environment and 
also the most active areas for human settlements and economic 
development such as marine tourist activities. Regarding to 
sustainable development goal 14 (SDG14) of the 2030 Agenda for 
Sustainable Development by the United Nations, targets ocean 
sustainable development and to conserve and sustainably use the 
oceans, seas and marine resources and ensure sustainable use 
of ocean resources for economic growth, improved livelihoods, 
and jobs while preserving the health of ocean ecosystem that 
based on the blue ocean approach. Certain factors regarding to 
water quality need to be carefully considered especially the marine 
environment area that surrounding the marina itself.  
 
Today’s century highlighted the economy revenue such an important 
target to reach especially in marina development. From this in directly 
make the people involved in this marina development to always made 
improvements the facilities and various the activity in design and 
construction along the marina port itself. Especially for international 
countries which most popular with marinas activities such as a turkey. 
The coast of Turkey is particularly attractive to yachtsmen because of 

its many natural, historical and cultural reserves and at the same time 
the development of modern marinas and harbours along the coast. 
The azure waters of the Mediterranean, the Aegean and the Black Sea 
as well as the Sea of Marmara surround the south, west and north 
coast of Turkey with over 8353 km of coastline.  
 
There are many inlets, bays and beaches that attract yachtsmen, while 
moderate winds prevail during seven months of the year to make the 
Turkish coast an ideal place for sailing. In recent years, Turkey has 
raised its level of facilities to the standard of other eastern 
Mediterranean countries, notably Greece, Israel and Cyprus. At 
present, there are more than 25 marinas in Turkey and 12 of them 
have been distinguished with the Blue Flag for clean waters by 
internationally recognized agencies (Anon. 2000a). However, this 
capacity is still insufficient and the new Turkish target for the next ten 
years is to increase it to 50 marinas having international standards 
and a total yachting capacity of 30000 (Anon. 2000b). For sure those 
activity causes the global emissions of pollutants and greenhouse 
gases (GHG) also the diesel fuel (CO2) emissions from the process in 
making the facilities better also the shipping operation surrounding 
the marina when the facilities finish and start running the operation.  
Furthermore, on 2016 according to International Maritime 
Organization (IMO) the energy should be below 3g/KWh and the CO2 
emissions should be reduced by 30%. The activities directly will give 
the impacts for future marina development to sustain. 
 
BACKGROUND OF THE PROBLEM  
Malaysia could easily be the top maritime nation in Southeast 
Asia. It is surrounded by sea on both sides, including the two 
Borneo states. But for that to happen, it must equip itself with the 
right mix of maritime ports, recreation port, equipment, facilities 
and policies. Strategic location alone is not sufficient to generate 
demand. As a maritime nation, Malaysia need to take enough 
bold, strategic decisions to realise this potential 
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Converted the existing marina toward green marina will 
occurred costs and certain factors need to be carefully 
considered especially the marine environment area that 
surrounding the marina itself. Based on the department statistic 
of Malaysia in year 2017, the emission of pollutants to the 
atmosphere were from major vehicles (70.4%), followed by 
power plant (24.5%), industrial (2.9%) and others (2.1%). Thus, 
the this study is to identify the impact of the marine environment 
due to the rapid development in this sector and to identify the 
future requirements in marina development based on today’s 
sustainability developments goal that has to be achieved by year 
2030, this study also to develop a new concept of green marina 
for the future marina at Duyong Marina & Resort as a sample 
study area. Three factors have been considered in this study: the 
environment dimension, the development dimension and the 
social dimension. Then, these identified factors assessed by using 
Delphi method that has been used to assess these identified 
factors using structured questionnaire.  
 
The Environment Dimension 
Marina development can extend in future but must protect the animal 
sanctuaries and care about the environment effect surrounding the 
marina areas. In addition, vessel emission like nitrogen oxide (NOx), 
Sulphur oxide (SOx) and particulate matters (PM) have contributed to 
the worsening of the atmospheric environment in port areas, even 
threatening the health of people living in port cities and coastal 
communities (Marine Department Of Environmental Protection, 
2005).  
 
The most important and most frequently used areas are located 
directly at the sea shores and around the islands or in the tidal 
estuaries. In 2008, more than 44,000 berths in more than 360 marinas 
were available at the German coastal areas of the North seas and Baltic 
sea (Peter Frohle, 2008). This shows that the marina development 
very important because this development is part of nautical tourism 
which is effect to the country in economy financial. Besides, this 
activities directly involved to the sustainable development for today’s 
which give the impact for future marina as well.  
 
Hull Fouling and Anti-foul Paints 
The application of antifouling paint is a requirement under the 
International Maritime Organisation. Trybutyltin (TBT), a once 
common anti fouling paint, was banned in 1987 for recreational boats 
and in 2008 on all vessels, due to significant impacts on marine 
organisms. Since then the majority of paints have been copper based, 
in which the main biocide is cuprous oxide, this is toxic to marine life 
and thereby resists the builds up of organic fouling (The Green Blue 
2008), however not sufficiently.  
 
TBT is the still most successful pesticide to deter sessile assemblages 
colonising the hull of vessels. Another option has been the invention of 
biocide boosters, which are added to paint. However these have 
affected non target species and had little effect on fouling assemblages 
(Amy Brock, 2010). This fouling have been spread of non-indigenous 
species and causes the water pollution. 
 
Waste Source 
Based on journal of coastal conservation found that the waste come 
from various activities in marinas can classified as fuel and petroleum 
waste, hazardous materials, sewage and a solid waste like a trash 
during daily operations in marina. Generally, fuelling operations are 
the basic sources of petroleum contamination, and there is real risk of 
accidental spills that cause serious environmental hazards. Another 
waste source in the marinas is marine vessels, yachts and boats that 
are used as mobile homes. Boaters are more likely to use inboard 
facilities resulting in the generation of waste rather than marina 
facilities are provided.  
 
Regarding to Inter-governmental Maritime Consultative Organization-
IMCO defines two types of waste water generating from sea vehicles, 

black and grey water. Sewage wastes including flush water is called as 
‘black water’ whereas sanitary waste water from sinks, showers, 
laundries, galleys etc. is called as ‘grey water’. 
 
THE DEVELOPMENT DIMENSION 
The development is a process on how to maintain and sustain the 
existed things especially to the marina development. Marinas certainly 
represent a strong opportunity for economic growth for the territory 
and the local community being able to influence significantly the gross 
internal product ( C.Bizarri 2011).  In addition, port structures 
themselves require areas for maintenance and repair, security 
personnel, reception areas and restaurants and other facilities to 
attract and welcome yachtsmen and their vessels. But this type of port 
has a strongly negative environmental impact because of its very large 
infrastructure and due to the size of the ships and systems of 
anchoring that cause a significant loss in marine biodiversity. 
However the marina development need to sustain according to 
sustain the environment as well. 
 
People Planet Profits (3P’s) 
On this study more focus to planet which is the environment based on 
the 3p’s concept. Based on the fact shows the environment todays 
depends on human activities and how they find to handle it. 
Compared with before 21’st century our environment completely 
different in technologies and the effect cause to climate change mostly. 
 
The UK Coalition Government has set out ambitious plans for a low 
carbon and eco-friendly economy, and to be the greenest government 
ever. The UK Government believes that climate change is one ofthe 
gravestthreats we face, and that urgent action is required. It is the 
main driver of energy and environmental policy and strategies. The 
UK has a statutory target to reduce CO2 emissions by at least 80 per 
cent by 2050 and the Climate Change Act also enshrines a mechanism 
for setting milestones along that path. Under this regime, the UK 
should cut its emissions by 34 per cent by 2020.  
 
SDG 14 Conserve and Sustainably Use the Oceans, Seas, and 
Marine Resources for Sustainable Development 
As stated in SDG 2030 focus on SDG 14 to conserve and sustainably 
use the oceans, seas, and marine resources for sustainable 
development, have 7 points to conserve and sustainably the life below 
water by year 2030 as shown below; 
 14.1 By 2025, prevent and significantly reduce marine pollution 
of all kinds, in particular from land-based activities, including marine 
debris and nutrient pollution. 
 14.2 By 2020, sustainably manage and protect marine and coastal 
ecosystems to avoid significant adverse impacts, including by 
strengthening their resilience, and take action for their restoration in 
order to achieve healthy and productive oceans. 
 14.3 Minimize and address the impacts of ocean acidification, 
including through enhanced scientific cooperation at all levels. 
 14.4 By 2020, effectively regulate harvesting and end overfishing, 
illegal, unreported and unregulated fishing and destructive fishing 
practices and implement science-based management plans, in order 
to restore fish stocks in the shortest time feasible, at least to levels that 
can produce maximum sustainable yield as determined by their 
biological characteristics. 
 14.5 By 2020, conserve at least 10 percent of coastal and marine 
areas, consistent with national and international law and based on the 
best available scientific information. 
 14.6 By 2020, prohibit certain forms of fisheries subsidies which 
contribute to overcapacity and overfishing, eliminate subsidies that 
contribute to illegal, unreported and unregulated fishing and refrain 
from introducing new such subsidies, recognizing that appropriate 
and effective special and differential treatment for developing and 
least developed countries negotiation should be an integral part of the 
World Trade Organization fisheries subsidies. 
 14.7 By 2030, increase the economic benefits to small islands 
developing States and least Developed countries from the sustainable 
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use of marine resources, including through sustainable management 
of fisheries, aquaculture and tourism. 
 14.7.a. Increase scientific knowledge, develop research capacity 
and transfer marine technology, taking into account the 
intergovernmental oceanographic commission criteria and guidelines 
on transfer of the marine technology, in order to improve ocean health 
and to enhance the contribution of marine biodiversity to the 
development of developing countries in particular small island 
developing states and least developed countries. 
 14.7.b. Provide access for small scale artisanal fishers to marine 
resources and markets. 
 14.7.c. Enhance the conservation and sustainable use of oceans 
and their resources by implementing international law as reflected in 
the United Nations Convention on the Law of the sea, which provides 
the legal framework for the conservation and sustainable use of 
oceans and their resources. 
 
Zero Carbon Buildings 
Reductions in carbon emissions from buildings are an essential part of 
the effort. Buildings account for about 45 per cent of the nation’s 
greenhouse gas emissions, so it is clearly a major focus for reducing 
carbon. UK Government policy is to ensure that all new domestic 
buildings are ‘zero carbon’ by 2016 and new non-domestic buildings 
reach that status by 2019, this builds in energy savings for the future.  
 
The buildings around the marina such as restaurant, hotels and other 
building for facilities need to give fully attention on how to reduce 
greenhouse gas emissions around the marina. Because of this, 
retrofitting buildings is the key priority for saving energy and cutting 
emissions. The saving energy andcutting emissions for today’s will 
give agood impact for the future especially in marina development to 
save the environment from the vessel fuels emissions and energy 
using for others facilities surrounding the marina itself such as a 
restaurant and hotels. 
 
Renewable Sources 
The “zero-carbon” definition the government is using in the context of 
buildings is also based on the inclusion of on-site and near-site 
renewable energy. Based on research paper engineering a Low 
Carbon Built Environment (Peter W.Newton, 2017) this is some 
example to transform the renewables energy in technologies 
innovations which can be used for retrofitting the marina’s buildings. 
 
• Energy transition: from a fossil-fuel based economy to one based 
predominantly on renewable energy sources, linked to distributed 
generation to form a hybrid system with centralized generation within 
a national grid.  
• Water transition: from a centralized divert-use-dispose system to a 
hybrid, integrated urban water system which incorporates 
decentralised storm water and recycled waste water collection as 
additional sources of supply.  
• Waste transition: from a system originally predicated on resource 
extraction–manufacture–use-dispose to a circular economy based on 
industrial ecology and life cycle principles (waste=resource), cradle-
to-cradle manufacture and construction; and an associated de-
materialisation (and de-carbonisation) of the economy. 
• Transport transition: where multiple transitions will be realized, 
including replacement of petroleum-based automobiles with hybrids 
and solar-electric or solar-hydrogen vessels or boat; intelligent 
transport systems and autonomous vessel to optimize local and inter-
modal transport and minimize marina berth traffic congestion;  
• Building and construction transition: from buildings that satisfy a 
limited number of performance criteria centred principally around 
safety and minimum first cost solutions, to eco-efficient buildings 
whose life cycle performance is assessed on multiple levels virtually at 
design stage, is manufactured off-site and assembled on-site and 
whose ongoing operation and maintenance and dis-assembly is 
optimized via building information models. 

Carbon Trading 
The CRC Energy Efficiency Scheme came into force in April and means 
that all public sector organisations will have to account for their 
carbon emissions includes the marina’s sector– and pay for them in 
the longer term. It is interesting to note that the original name for this 
programme was the Carbon Reduction Commitment (the “CRC” 
acronym has been retained) but it is now firmly focussed on energy 
efficiency. Behind the immediate climate change concerns there is a 
wider backdrop of sustainability issues. Being efficient about our use 
of scarce natural resources is ever more important and not just for 
public image reasons. Our survival depends upon it – in the shorter 
term because we have to solve the riddle of climate change and in the 
longer term because resources are finite and have to be used wisely 
(Alexander, 2011). 
 
Sewage and Waste Management 
Based on past research of journal selected human factor in marina 
design, accessibility of potable water accompanied by sustainable 
waste and wastewater management is a part of elements linked 
directly to human factors. Each newly designed facility should provide 
the opportunity of disposing sewage collected in the course of cruising 
between the ports. Depending on the capacity, different sewage 
disposal systems may be introduced: 
 
a) mobile pumping systems; b) permanent sewage pumping stations; 
c) sewage pumping systems in the aprons. 
 
Sewage pumping systems should be available at the main apron and 
connected with local sewage system. Any other additional disposal 
systems should be designed and constructed in the apron in a way to 
prevent their damage in the case of hitting by a ship. 
 
THE SOCIAL DIMENSION 
The marina industries actually can gain a huge profit for the country. 
Besides these industries also would be able to provide work for large 
number of people with comparatively little previous experience or 
training. Marina can be as a tool for urban redevelopment to involve 
the community in these industry with offer the job. Based on the 
journal Marina as A Tourist Attraction, although the marina was a 
privately funded development that included all the essential elements 
that were going to become common place; shops, office, hotel and 
maritime museum. 
 
The Facilities provided to community 
These can include; shops, restaurants, museums, entertainment and 
sporting centres and the general ambience of the area. 
 Shops. These will relate to the phenomenon of leisure shopping, 
i.e. where the visitor prime motive for visiting a location is not 
necessarily to buy anything specific. Shops tend to be of a specialist 
type; books, clothes, antiques, etc. 
 Restaurant. Retail food outlets tend to support other activities 
such as shopping or visiting museums. Food outlets are important 
both as meeting places and as a means of encouraging visitors to 
spend longer at the marina complex. 
 Museums. The presence of museums and galleries can act as a 
magnet to draw people into a marina complex. It is a natural setting 
for maritime attractions and collections. 
 Entertainments. The land-based facilities of the marina are 
expanding to include sporting and cultural elements. These require 
visitors to make them viable. 
 Events. The presence of water, a pleasant environment and space 
can make the marina complex a suitable venue for hosting events. 
While sailing ones are obvious others can include competitions (man 
powered flights), parades and fireworks displays. 
 
Profit from the industry 
Based on the journal In-Depth Analysis of Marinas (Ozer Sari, 2012; 
Hussainetal., 2017) in thepast, marinas had been classified as luxury 
consumption but today they are demanded by people of middle 
income, as well as high income groups. Leisure boating globally is 
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experienced in various ways, such as ocean cruising, boating at inland 
waters (lake, river and canals), game fishing, water skiing and so on. 
Because of that, have been encourage the marina operators to 
accommodating various services and facilities for boaters.  
 
They offered a variety of facilities and services. Because, once the 
boaters are off the boat they start looking for many kinds of 
conveniences such as a boatyard, showers, laundry facilities, 
restaurants, cafe and bars, vending machines, a fish cleaning station, 
shops for fishing and boating equipment, grocery and souvenir shops, 
boutiques and so on (Stone, 2000). In addition to the above mentioned 
services and facilities, dry stack boat storage is becoming important 
especially in the financial success of marinas. The marina’s profit 
mostly gains from the services and the facilities that provided by 
marina operator to make sure the visitors satisfied and keep 
encourage the boat owner and yacht owner to mooring at their 
marina. 
 
RESULTS 
The result were analysed using Statistical Package for the Social 
Science (SPSS) and using Kendall’s W to determine the sustainability 
between three dimension; environment, development and social. The 
questionnaire was distributed to 20 expert respondents at 
Duyong Marina & Resort. Based on the result from Delphi 
process, the Marina Duyong should considered updating their 
priority based on the environment dimension to reduce the 
carbon footprint and apply the zero carbon policy to the building 
surrounding marina and upgrade their facilities to become green 
marina in the future 
 
The Rank of Each Criterion of Dimension in Marina 
In the Marina study, the rank of each criterion is its     relevance 
according with the opinion of a group of experts. To determine values 
for these, structured questionnaire was sent to 20 experts in the 
Marina management and operations. In this survey process, the 
participant had to assess the level of importance of different issues 
associated to the criteria. The ranks obtained for each area and 
criterions using Kendall’s W test as shown in table 1 and the table 2 
shown the result ranked of the each dimensions in the Marina study. 
 

Table 1. Kendall’s W Test Rank 
Mean Rank 

E1 (2) 5.55 

E2 (4) 4.65 

E3 (2) 5.55 

E4 (3) 4.88 

D2 (6) 3.10 

S1 (5) 4.45 

S2 (4) 4.65 

S3 (1) 6.63 

S4 (2) 5.55 

  
Table 2. Kendall’s W Test Statistic 

 
 

From the output of the Kendall’s W test, Kendall’s W = 0.353. The 
experts agree with each other to a reasonable but not super high 
extent. We also get a table with the mean ranks that tells us which 
criteria’s in the dimensions was rated most favourably.  
 

Table 3. Priority of each dimensions in the Marina study 
Dimension Rank Kendall's 

W 
Environment 1 0.353 
Social 2 0.353 
Development  3 0.353 

Kendall's W–value of agreement among experts 
 
The different areas (Environment, Social and Development) in the 
graphics shown in the table 3 are noticed: the environmental 
dimension larger than the social and development dimension and the 
social dimension a little larger than development dimension. 
 
DISCUSSION 
The purpose of this study is to identify the impact of the marine 
environment due to the rapid development in this sector and to 
identify the future requirements in marina development based on 
today’s sustainability development goal that has to be achieved by 
year 2030, this study also to develop a new concept of green marina 
for the future marina at Duyong Marina & Resort. Three factors have 
been considered in this study: the environment dimension, the 
development dimension and the social dimension. The findings of this 
study regarding to rank of each criterion shows that environment 
dimensions larger than social and development dimension and the 
social dimension a little larger than development dimension. This is 
because the level of experts confidence are supported by environment 
also follow by social and development. 
 
Based on round 2 survey, it shows that a total of Average Percent of 
Majority Opinion (APMO) for the environment dimension was highly 
rank other than development and social dimension. The findings 
show, the marina development have achieved the hypothesis under 
the environment dimension when marina development does concern 
about pollution surrounding marina.  
 
To follow up the Sustainable Development Goal (SDG) 2030 by goal 14 
which is to conserve and sustainably use the oceans, seas and marine 
resources for sustainable development, marina development in 
considered to reduce the carbon footprint and apply zero carbon 
policy to the building surrounding marina and upgrade their facilities 
to become green marina in the future. Marina development does 
concern regarding to air pollution, waste pollution and water 
pollution surrounding of marina in order to become green marina in 
the future.  From the interview session during the data collection, the 
experts states that the waste source are mostly come from the  third 
party and cause the waste pollution such as solid waste like a trash 
have polluted surrounding of marina. 
 
CONCLUSION 
To be conclude, the findings result shows environment dimension is 
one of the important factor towards marina development to become 
green marina in future. According to result and discussion in this 
study, strong consensus from the experts shows the environment 
dimension is the key factor towards green marina, better than social 
dimension and development dimension.  Besides, Duyong Marina & 
Resort does concern about the pollution when involves the operation 
surrounding marina itself such as air pollution from the yacht and 
boat emissions, waste pollution from the marina and boat yard 
operations include; recreational and commercial boat docking 
facilities, storage, fueling operations, cleaning, and boat building and 
maintenance facilities that produce wastes containing various 
pollutants and water pollution from tourism activities like solid waste 
which is a plastic bag. 
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Other than that, according to the final result show that today’s marina 
sustainability development goal important to sustain and maintain to 
be achieved by year 2030. Regarding to sustainable development goal 
14 (SDG14) of the 2030 agenda for sustainable development by the 
United Nations, targets ocean sustainable development and to 
conserve and sustainably use the oceans, seas, marine resources. 
 
RECOMMENDATIONS 
To be recommend, Duyong Marina & Resort should be concern also on 
development dimension and social dimension to sustain in future and 
to make more profits in marina. This is because marina is known as 
destinations accessible by land and by water which is important in 
tourism attractiveness. In other words, marina is a place for 
entertainment and leisure facilities that provide for tourist. 
Duyong Marina & Resort should provide more facilities from what they 
provide today to attract more customers and also to attract more yacht 
owner and boat owner to berth at their marina. Duyong Marina & 
Resort also should provide new leisure activities such as a holiday 
packages for family in low prices and cruise packages for family or 
honeymoon packages. Besides, Terengganu have a beautiful 
sightseeing and this reason can introduce Duyong Marina & Resort to 
the whole countries.  
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APPENDICES 
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