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i

 Considering that the global coral reef supports 25% of marine life, 

provides food for three billion people, offers protection for the seashore, is a 

highly valuable medical resource and generating incomes for millions people, 

its destruction can cause detrimental impacts on the global ecosystem. While 

there is no thorough study on the scenario of reef disappearance, many 

experts suggested that it could lead to an economic and political crisis, 

widespread hunger, poverty, and  social  instability. It is estimated that more 

than half of the corals worldwide already died and up to 90% will perish 

within few upcoming decades. While there are many projects aiming at 

raising awareness about environmental issues, not many were done about the 

collapse of coral reefs. A study suggests that the public’s lack of knowledge 

about the importance of coral reefs leads to their unlikelihood to take action 

against coral destruction. 

 This design study focuses on communicating with people about the 

collapse of coral reefs in Southeast Asia, the importance of the issue and 

suggesting actions to be taken to alleviate the problem. The study thoroughly 

reviews the research on current states of corals, analyzes the popular projects 

on coral protection, and finally proposes a hopefully more effective visual 

solution rooting from researching on behavioral psychology and awareness-

raising concepts. The final design explores the approach that invites audience 

to interact to understand the message, it also introduces and encourages 

many positive behavioral changes that are believed to help mitigating the 
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burden on the Earth’s ecology. Moreover, research and discussions on 

material approach are also included to offer an overall view about what 

aspects a designer should consider when making an environment-related 

product. Hopefully, it can encourage more critical thinking about circular 

design.

Keywords: Coral reef conservation, Marine conservation, Southeast Asian 

coral reef, Awareness-raising Project, Calendar Design, Interaction Design 

Student number: 2018-27584

* The author of this thesis is a Global Korea Scholarship scholar sponsored 

by the Korean Government.
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1.1. BACKGROUND / THE NECESSITY OF THE STUDY 

 The earliest warning about global climate change was presented in 1980s, 

when an oil and gas company assesed the effects of increasing carbon dioxide 

concentration1. Even in that early days, the analysis already warned about the 

destruction of the ecological system, disappearance of species, rise in floods and 

dramatic change in human lives2. While there is a considerable number of campaigns 

that try to draw the public attention to deforestation and its detrimental impacts 

on Earth, not many focus on the destruction of the ocean forest – the coral reefs. 

Considering that reef around the world only takes up 0,1% of the ocean floor yet 

supports 25% of marine life3, provides a great source of food and medicine, and 

functions as the natural fence against storms and cyclones, there is a vast gap 

between the public knowledge and the role of corals in our ecology.

 According to the United Nations, 58% of the corals worldwide have already 

died, and it is estimated that 70-90% of corals will disappear within the next 20 

years4. Coral bleaching is the term used to describe the corals losing all their colors 

and turning white. It is the final state before the unrecoverable death. Severe coral 

bleaching used to happen once every 27 years. However, since the 1980s, the pace 

has sped up to every six years5. From 2014-2017, the global corals went through an 

unprecedented mass bleaching event where 75% of the Earth’s reefs turned wholly 

white, and 30% reached mortality. One of the world’s biggest and most famous reefs 

1 Glaser, M.B. (1982). CO2 “Greenhouse” Effect.
2 Franta, B. (2018). Shell and Exxon’s secret 1980s climate change warnings.
3 WWF. Coral Reef
4 Setter, R. (2020). Impacts of climate change on site selection for coral restoration
5 Liu, G. et al. (2018). Predicting Heat Stress to Inform Reef Management: NOAA 
Coral Reef Watch’s 4-Month Coral Bleaching Outlook.
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– the Great Barrier Reef, Australia – had 30% of corals perish in 2016, and another 

20% perished in 20176 . In this year, 2020, the bleach comes again and is described 

to be “the most widespread event ever recorded.” In the most favorable conditions, 

it is estimated to take 10-25 years for corals to recover after one bleach, but with this 

accelerating rate, they may never have any chance to recover. 

 There are several causes of coral bleaching, including climate change, 

pollution from runoffs, garbage, sediments and overfishing/destructive fishing. 

Among them, the foremost one is rising ocean temperature and acidified seawater 

- direct impacts of global warming. The good news is a small amount of coral is 

developing the heat-resistance ability to survive the heat stress. Although they are 

incapable of increasing their bleaching threshold7, they show a remarkable ability to 

survive in harsher conditions. These survivors are the key factors to restore the coral 

habitats and rebuild the ocean ecosystem in dramatic scenerios. 

 Under those understandings, organizations such as the United Nations 

or the National Oceanic and Atmospheric Administration have spent time and 

resources on coral research and protection. However, studies suggested that people 

are unaware of coral destruction and unlikely to take action against coral bleaching 

despite these efforts. It is due to their lack of knowledge about the importance of 

corals in human life. Therefore, there is a need for a thorough study to produce a 

better communication strategy to improve public awareness on the matter. This may 

change people’s views on corals and encourage them to protect this vulnerable yet 

vital ecosystem. 

 

1.2. OBJECTIVES 

 The study aims to communicate to people about the destruction of coral 

ecosystem, the possible outcomes from that and suggested actions for coral and  

marine life protection. Therefore, it goes from thoroughly reviewing the researches 

6 James, L. E. (2018). Half of the Great Barrier Reef is dead. National Geographic.
7 Schoepf et al. (2019). Stress-resistant corals may not acclimatize to ocean warming 
but maintain heat tolerance under cooler temperatures



3

on corals (their structures, roles in our planet, current status, threats and protection 

efforts); to analyzing several popular projects on coral protection and evaluating 

whether they are effective enough; to finally propose a visual solution applying 

knowledge from behavioral psychology and awareness raising. The final design is 

hoped to draw public attention to the matter and encourage long-lasting positive 

behavioral change that not only helps the coral ecosystem but the whole ecology of 

the Earth.
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2.1. FROM POLYPS TO REEFS

 

 Corals are animals. They are formed by tiny individual animals that are 

called polypsfig.1D, fig.2. Thousands of polyps group together form a coral colony fig.1B. As 

colonies grow over centuries, they join together and form a reef fig.1A.

 Each polyp has a simple, symmetrical body with a single central openingfig.2F 

that serves as the mouth. The mouth is encircled with many tentaclesfig. 2E that are 

used to capture prey or defense against the enemy. To protect and support itself, the 

polyp secretes calcium carbonate (CaCO3) beneath them. This is the polyp base or 

the coral skeletonfig.2G.

Chapter 2

Understanding about corals
and coral protection

__

Figure 1. Coral structure in maximized order (left to right)

Figure 2. Coral polyp

A B C D
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 As they secrete calcium carbonate and contribute to building the reefs, these 

corals are called “reef-building corals” or “hard corals”. These types of corals are 

slow-growing. Dome-shape corals typically grow only few millimeters per year; the 

branch type can be a little faster with 150 millimeters per year8. A reef, therefore, 

is formed by centuries or millennia of continuous coral growth. Reef forming is a 

challenging process, not only because of the slow-developing rate, but because 

corals also have to face storms, hurricanes, attack from fish, bio-eroding organisms, 

bleaching event, pollution, and diseases9.

 Other types of corals that do not secrete calcium carbonate and do not build 

reefs, such as sea fans and sea whips, are known as “soft corals”. 

 Most corals have a partnership with a type of photosynthetic algae called 

zooxanthellae. Zooxanthellae live in coral polyps’ safe environment, use the 

compounds and nutrients from coral’s waste to survive. In return, they produce 

oxygen, help clean corals, and, most importantly, provide corals with the compounds 

to build tissues and synthesize calcium carbonate. Up to 90% of organic materials 

produced by zooxanthellae is transferred to their coral host. Moreover, zooxanthellae 

also have pigments, which give corals the vibrant colors that we perceive. Under 

stress, corals expel all the algae residents, therefore losing all the colors as well as the 

nourishment source. They hence become weak, prone to diseases and mortality.

 

 

8 Spalding et al. (2001). World atlas of coral reefs
9 Spalding et al. (2001). World atlas of coral reefs

Figure 3. Soft corals - sea fan (left), sea whip (right)
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 There are two methods of coral reproduction: sexual and asexual 

reproduction10. 

 Sexual reproduction requires the eggs and sperms from corals to fertilize. 

Some corals have polyps in one colony produce only eggs, and polyps in another 

colony produce only sperm (gonochoric species). In contrast, most corals produce 

both of these genetic materials (hermaphroditic species).

 Hermaphroditic corals fertilize the egg within the polyp’s body and release 

these larvae into the ocean. Gonochoric corals, in contrast, do not self-fertilize; they 

instead eject a large number of eggs and sperm into the water. This process is known 

as spawning. The genetic substances then float to the water surface and combine 

there, creating the coral larvae – called planulae. Planulae later fall back to the 

seafloor and start their settlement. Mass spawning occurs when corals of different 

10 Heemsoth, A. (2014). Coral Reproduction

Figure 5.  Close shot of coral spawing (left),
Pink coral spawn at night at Great Barrier Reef (right)

Figure 4.  Zooxanthellae (green) inside coral polyps
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species release their eggs and sperms simultaneously, creating a stunning scene. This 

is the chance for various corals to crossbreed and create new types of hybrid corals. 

The event takes place in reefs around the world and can be predicted by scientists11. 

 In asexual reproduction, new corals rise from the existing organism 

and are the parent’s exact clone. There are several ways of asexual reproduction: 

fragmentation, budding, and bail-out12. Fragmentation reproduction happens when 

a coral piece is broken off from its colony, by natural cause or human cause. The 

small piece can then continue to grow and develop into a mature coral colony. This 

method is frequently used to regrow or restore coral reefs13. 

 Budding method refers to the process when one polyp splits itself to create a 

11 Heemsoth, A. (2014). Coral Reproduction
12 Heemsoth, A. (2014). Coral Reproduction
13 Heemsoth, A. (2014). Coral Reproduction

Figure 6.  A coral embryo stream on sea surface the morning 
after a massive spawning event in Scott Reef.

Figure 7.  Coral reproduction by budding
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clone with the exact genetic replica14. It resembles the division process of cells.

 Finally, bail-out reproduction is the process of polyps leaving the coral 

colony to settle on another surface and start a new colony. The method can occur 

when corals are under stress, and they try to look for a survival route.

2.2. REEF TYPES AND DISTRIBUTION

 Coral reefs are found in the warm, shallow water of the tropical regions 

(shallow-water reefs) and the cold, deep, dark water of the Norwegian sea and Arctic 

oceans (deep-water reefs). While shallow-water reefs are quite well mapped, there is 

no complete geographic data about the size of deep-water reefs. Globally, shallow-

water coral reefs cover an expected 284,300 square kilometers of the seafloor, 

equivalent to 0,089% of the world ocean and under 1,2% of the global land area15. 

Therefore, coral reefs can be considered as a rare habitat16.

 As shallow-water corals require much sunlight to support the symbiotic 

algae, they best thrive at depths of 18-27m. Some large and famous reefs can be 

named the Great Barrier Reef (Australia), Coral Triangle (Southeast Asia), the Belize 

Barrier Reef (Belize), the Florida Reef (the U.S). 

 In contrast, deep-water corals live in the darkness where almost no direct 

14 Heemsoth, A. (2014). Coral Reproduction
15 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reefs
16 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reefs

Figure 8.  A healthy euphyllia coral colony (left),
coral polyps of the colony left/bailed the colony to settle in another place (right) 
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sunlight can reach. They can be found at a depth of 50-6000m in frigid water, even 

of -1oC 17.

17 Roberts, S. and Hirshfield, M. (2004), Deep sea corals: out of sight, but no longer 
out of mind

Figure 9. Distribution of shallow-water coral reefs 

Figure 11. Deep-water corals

Figure 10. Distribution of deep-water coral reefs
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 As corals grow and expand, 

they form different types of reef. 

There are three major types: 

fringing reef, barrier reef, and atoll. 

Fringing reefs are reefs forming as 

a border along the seashore and 

projecting to the sea. They grow 

mainly in shallow water and slow 

down further offshore18. 

 Barrier reefs are formed at 

some distance from the coast and 

have a lagoon separating them from 

the adjacent land. They can initiate 

as fringing reefs but develop when 

the coastline subsides into water. 

In other cases, they may naturally 

establish in an offshore, separated-

by-lagoon are19.   

 Atoll is a ring of corals, 

enclosing a lagoon in the center. 

They are typically found far 

offshore, away from any continent. 

It is suggested that atolls have the origin from fringing reefs growing around an 

isolated island. When the island sinks into seawater, the reef continues to grow, 

forming barrier structure and finally just a single ring of coral20.

 In the 1830s, Charles Darwin distinguished these three reef types and 

suggested that they are simply three stages of the atoll forming process21.

18 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reef
19 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reefs
20 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reefs
21 NOAA. What are Coral Reefs

Figure 12. Different types of reefs
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2.3. THE IMPORTANCE OF REEFS

  

 2.3.1. Biodiversity

 Biodiversity is significant, as it ensures that life can continue to survive and 

thrive, even after some catastrophic events that send most species to extinction. 

 Coral reefs are one of the largest and most diverse ecosystems on Earth, 

comparable to tropical rainforests. There are an estimated 4.000 reef fish species 

worldwide, which takes up ¼ of all marine fish species22 23. Not only that, the density 

– the number of species per unit-area of coral reefs – is also stunning. In a 5m2 

sample reef in the Caribbean, 534 fish species from 27 phyla are found24. In a sample 

of dead coral colony, 220 marine species are discovered25.

 Many creatures come to reefs to feed, hide, mate, and breed. Juveniles stay 

here for shelter until reaching maturity and go to the open sea. In a way, coral reefs 

are the base of marine life circle, nourishing from small prey like planktons to big 

predators like sharks. 

 2.3.2. Food security

 The wealthy marine communities that coral reefs support have offered 

humans great benefits. Seafood has been the primary source of animal protein 

for around 3 billion people worldwide26,  especially those in developing regions27. 

Moreover, with a low level of saturated fat, a richness in omega-3 acids and other 

micronutrients, seafood becomes part of a healthy diet that reduces the risk of having 

cardiovascular diseases and promotes brain development among children28. 

 Some can argue that with the increased production of aquaculture and 

22 Spalding, M. et al (2001). World Atlas of Coral Reef
23 Burke, L. et al (2011). Reefs At Risk Revisited
24 Spalding, M. et al (2001). World Atlas of Coral Reef
25 Spalding, M. et al (2001). World Atlas of Coral Reef
26 HLPE, 2014. Sustainable fisheries and aquaculture for food security and nutrition. A 
report by the High Level Panel of Experts on Food Security and Nutrition of the Committee on 
World Food Security
27 FAO (2018). The State of World Fisheries and Aquaculture 2018 - Meeting the 
sustainable development goals
28 Risks, Committee & Nesheim, Malden & Yaktine, Ann. (2007). Seafood choices: 
Balancing benefits and risks.



12

farmed fish, we can reduce our dependency on wildly-caught seafood and still 

receive the benefits. While it is true that aquaculture helps ease the burden exerted 

on the marine source, it could not and should not become the replacement solution. 

In aquaculture, only several fish species are raised; the diversity is not comparable 

to the natural source. A disease or plague can easily wipe out a whole species in 

a short time, especially when farmed animals are kept in narrow space for better 

profit. Moreover, many antibiotics, supplements, and growth promoters are heavily 

used to improve their health and performance. This can impact human health and 

cause social issueses under the rise of antibiotics resistance, pollutants, parasites, 

and viruses29.

 

 2.3.3. Medical value

 The abundance of coral communities parallels a high concentration of novel 

substances that have high medical value. The molecules extracted from some corals 

(Eunicea fusca, Fuscoside E.) show potent anti-inflammatory and anti-microbial 

effects30 31. One promising clinical application of this feature is to treat arthritis – an 

inflammatory disease that makes the joint swollen, painful, and can lead to bone 

destruction32 33.  

 Moreover, some soft corals (Nephthea, Sinularia, Sarcophyton) are 

demonstrated to have the anticancer ability. Toxins originated from them were 

found to kill the stomach, breast, liver’s tumor, and leukemia cells34 35. Other coral 

species (Sarcophyton crassocaule, Lobophytum michaelae) show potential against 

29 Sapkota et al. (2008). Aquaculture practices and potential human health risks: 
Current knowledge and future priorities
30 Marchbank  et al. (2012) An anti-inflammatory dilophol diterpene from Eunicea 
fusca
31 Reina, E. et al. (2011) A strong anti-inflammatory diterpene from Caribbean octocoral 
Eunicea fusca
32 Lin, YY et al. (2013) A soft coral-derived compound, 11-epi-sinulariolide acetate 
suppresses inflammatory response and bone destruction in adjuvant-induced arthritis
33 Cooper, EL et al. (2014) Corals and their potential applications to integrative 
medicine
34 Gross, H. et al. (2003) New cytotoxic cembrane based diterpenes from the soft corals 
Sarcophyton cherbonnieri and Nephthea sp
35 Chao C-H. et al (2012). Steroids from the soft coral Sinularia crassa
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bladder cancer36 and herpes-virus related diseases37 .

 Additionally, corals have been studied for bone repair and dental deformities 

restoration due to the similarities between coral chemical structures and human 

bones38. However, since raw coral skeletons are brittle and dissoluble, further efforts 

need to be invested in refining and modifying them for long term use39 40 . 

 It is also worth notice that the above-mentioned value comes from corals 

only. If we also consider other reef-living creatures and their potential contribution 

to medicine, it will be a much greater value.

 2.3.3. Coastal protection

 Reefs act as the natural barrier of coastlines by breaking waves offshore and 

thus lessen the wave energy that impacts the coastal area41. Coastal flooding, storms, 

36 Su, C.  et al.  (2011)  An  investigation into the cytotoxic effects of 
13-acetoxysarcocrassolide from the soft coral Sarcophyton crassocaule on bladder cancer cells
37 Wang S.K. et al. (2012) New cytotoxic cembranolides from the soft coral Lobophytum 
michaelae
38 Figueiredo M. et al. (2010) Physicochemical characterization of biomaterials 
commonly used in dentistry as bone substitutes—comparison with human bone
39 Pountos, I., & Giannoudis, P. V. (2016). Is there a role of coral bone substitutes in 
bone repair?
40 Figueiredo M. et al (2010) Physicochemical characterization of biomaterials 
commonly used in dentistry as bone substitutes—comparison with human bone
41 Cuttler, M.V.W. et al. (2018), Response of a fringing reef coastline to the direct 

Figure 13. Healthy reefs offer much greater coastal protection than degraded reefs
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and wave-induced erosion are therefore mitigated with the presence of reefs42. 

Globally, 106 countries and territories have 40% shoreline protected by reefs, while 

a smaller number of 21 nations have 80% of their coast defensed by reefs43. A study 

estimated that a loss of 1 meter height of reefs can increase coastal land flooding by 

69% and damages would rise 118% annually44.

 

 2.3.3. Economic value

 The economic benefits coming from healthy coral reefs are from fisheries and 

tourism. Fisheries do not only provide food and nutrition supply, but also income 

and employment. Asian – Pacific region has the highest number of people fishing 

on reefs, with New Caledonia having the greatest involvement – 40% of population 

are reef fishers45 . The export of reef-derived species also brings considerable income 

for regional economic. It can account up to 15% of total export value. In the case of 

French Polynesia, the export of black pearls, aquarium fish, corals and sea cucumbers 

takes up for 62% of national GDP46.

 Reef tourism and recreation bring benefits to at least 96 countries, contribute 

to more than 15% of GDP to 23 of them47. It is not only the business of scuba diving or 

snorkeling, but also hotels, restaurants and transportation service that operates on 

reef ecosystem. In Australia 2015-16, the Great Barrier Reef tourism supported more 

than 64.000 jobs, more than major banks and corporations in this nation48 . 

impact of a tropical cyclone
42 Figueiredo M. et al (2010) Physicochemical characterization of biomaterials 
commonly used in dentistry as bone substitutes—comparison with human bone
43 Burke, L. et al (2011). Reefs At Risk Revisited
44 Beck, M.W. et al. (2018) The global flood protection savings provided by coral reefs
45 Burke, L., Reytar, K., Spalding, M. and Perry, A., 2011. Reefs At Risk Revisited
46 Burke, L., Reytar, K., Spalding, M. and Perry, A., 2011. Reefs At Risk Revisited
47 Burke, L., Reytar, K., Spalding, M. and Perry, A., 2011. Reefs At Risk Revisited
48 O’Mahoney, J. et al. (2017). At what price? The economic, social and icon value of the 
Great Barrier Reef
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2.4. STATUS OF CORAL REEFS

  

 Throughout history, global coral reefs have suffered from many disturbances 

and yet have recovered quickly. However, since 1970s, coral cover has experienced 

an unprecedented decline. Globally, it is estimated that 70% of coral reefs already 

perished or are endangered. It is estimated that by 2050, 98% of reefs will not survive 

the over-acidified ocean49.

 Between 1969 to 2011, living corals in Caribbean dropped about 41%. In 

2005 alone, up to 90% Caribbean coral colonies went bleached, 50% perished later 

in diseases.  Between 2014 and 2017, global reefs experienced an unprecedented 

3-year-bleaching-event. 25 out of 29 World Heritage reef areas turned “snow-white”, 

30% of them reached mortality. The Great Barrier Reef was severely affected with a 

total of 50% reefs died in 2016 and 2017 events. New baby corals created dropped 

by 89% after the catastrophe50. For the first time, the outlook for this carefully-

monitored reef was downgraded to “very poor”51. In March 2020, it is confirmed that 

this reef is going through another bleaching event – the third time within 5 years52 . 

 In Pacific, living corals have been on continuous decline, live coral cover 

generally dropped by 48% between 2012 and 2017. In Samoan Island of Upolu, live 

49 Ridd, Peter. (2007). A Critique of a Method to Determine Long-Term Decline of 
Coral Reef Ecosystems. Energy & Environment.
50 Hughes, T. P. et al. (2019). Global warming impairs stock–recruitment dynamics of 
corals
51 Cox, L., & Morton, A. (2019). Great Barrier Reef outlook now ‘very poor’, Australian 
government review says
52 Morton, A., & Readfearn, G. (2020). Great Barrier Reef’s latest bleaching confirmed 
by marine park authority

Figure 14. Dead reefs - Upolu Island 2018 (left), Great Barrier Reefs 2017 (right)
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coral ratio was below 1% in half of the sites in 2018, dropping from 60-80% in 201653. 

In Southeast Asia, 85% of Coral Triangle reefs are under stress. It is estimated that 

by 2030, 90% of the reefs here would be in very high or critical categories 54.

 Globally, mass coral bleaching has occurred since 1980s and is showing an 

increase in frequency and severity55. It is expected to come annually by 204056 57. As 

coral reefs are one of the indicator of ocean health, it can be said that the marine 

ecology is now under extremely bad shape.

  

2.5. THREATS AND STRESSORS TO CORAL REEF

 

 The International Coral Reef Initiative divides threats to coral reefs into 3 

categories: A. The Global Change Threats, B. The Direct Human Pressures and

C. Inadequate Governance, Awareness and Political Will58 .

 

 2.5.1. Global change threats

 Global warming is caused by the increased concentrations of greenhouse 

gases (such as CO2, methane, N2O, etc.) in the atmosphere. The ocean absorbs “1/3 

of all human CO2 emissions and 90% of the excess heat generated by greenhouse 

gases”59. This absorption makes the seawater warmer, and at the same time 

facilitates chemical reactions that make seawater more acidified. One characteristic 

of greenhouse gas is that they continue to linger long after being emitted in the air, 

the timeframe for methane is 12 years, for CO2 is 20 -200 years, for nitrous oxide is 

114 years and even longer for other global warming potential gases60. That is to say, 

53 Lunn, N. (2018). Even Remote Coral Reefs Aren’t Spared From Devastation
54 Burke, L. et al. (2011). Reefs at Risk Revisited
55 Baker, A. C. et al. (2008). Climate change and coral reef bleaching: An ecological 
assessment of longterm impacts, recovery trends and future outlook
56 Frieler, K. et al. (2012). Limiting global warming to 2°C is unlikely to save most coral 
reefs
57 Harvey, B. P. et al. (2013). Meta analysis reveals complex marine biological responses 
to the interactive effects of ocean acidification and warming
58 ICRI, Status of coral reefs of the world 2004, 2008
59 Woddy, T. (2019). Huge amounts of greenhouse gases lurk in the oceans, and could 
make warming far worse
60 IPCC AR4 WG-I Report
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even if if all greenhouse gas emissions are eliminated immediately, global warming 

and its effects will continue for a long time before settling down. 

 As corals are susceptible to the surrounding temperature, the rise of sea 

temperature causes a detrimental impact on the reef ecology. It is similar to a human 

having a fever. The increase from 37oC to 38oC is already problematic, and when 

our bodies reach 39oC or 40oC, it becomes a critical situation. According to a study, 

global temperature is expected to rise at least 2oC by 205061. Under this kind of heat 

stress, corals eliminate all of the symbiotic algae, which is the primary food source. 

No algae mean no colors and no energy. Therefore, corals become white or bleached. 

When the environment does not improve, the corals could perish in a mass number 

for diseases or starvation. 

 Ocean acidification is harmful to coral reefs as it interferes in coral skeletal 

calcification process.  Facing this threat, corals show a reduction in growth rate 

and skeletal density. They become more vulnerable and more brittle, resulting in a 

greater likelihood of being damaged by storms and cyclones. Some corals manage 

to maintain their extension rate and skeletal density by using most of its energy for 

calcification. This leads to less energy spent on other work, such as reproduction, 

and a decreased production rate is destructive for an already damaged reef. 

 2.5.2. Direct Human pressures

 Poor management of land and agricultural practice leads to a great amount 

of chemicals and nutrients leaking into the ocean. This nutrient enrichment causes 

61 Hoegh-Guldberg et al (2008). Coral Reefs Under Rapid Climate Change and Ocean 
Acidification

Figure 15. Coral bleaching in response to climate change. This stress increases the chances 
for corals to get diseases and reduces their recovery’s ability
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plankton blooms, which is an abundant food source for the larvae of crown-of-

thorns starfish (COTS)fig.16 . As the COTS prey on corals, their outbreak means corals 

are eaten faster than they can grow. Frequent COTS outbreaks therefore lead to 

significant harms toward reefs62.

 Coastal development also puts great pressure on the coral ecosystem. 

Sediments and pollutants from the construction activities into the sea reduce the 

light available for the algae that helps corals to generate food. Without light, corals 

may starve to death. In some places, corals are even mined to be used as construction 

materials63.  

 Overfishing and destructive fishing are also critical cause for coral destruction, 

especially in Southeast Asia, where 95% of reefs are affected64. Overfishing takes 

away many starfish predators and algal grazing fishes. As they disappear, coral eating 

species and algae grow unchecked, which disrupt the balance of the reef ecosystem. 

62 Conservancy, T. N. Crown of Thorns Starfish
63 Burke, L., Reytar, K., Spalding, M., & Perry, A. (2011). Reefs at Risk Revisited
64 Burke, L., Reytar, K., Spalding, M. and Perry, A., 2011. Reefs At Risk Revisited

Figure 16. Crown-of-thorns starfish

Figure 17. Dynamite fishing in Asia
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Destructive fishing methods, such as using dynamites to stun or kill fish, also damage 

coral reefs in the process. Another practice using poisonous chemicals (cyanide) to 

capture fish alive also bleaches and destroys coral polyps.

 Fishing activities produce much waste to the ocean, mostly known as 

derelict fishing gear. These abandoned nets, ropes, and cages sink to reefs, causing 

coral fragmentation, damaging coral tissue which later on can become an infection 

or disease. Besides, settled nets and ropes can act as “sediment traps”. Corals 

underneath them can be submerged in sands and sediments and reach mortality. 

The removal of these derelict gear is not at all simple or cheap, and in many cases, it 

can easily hurt the coral environment65 .

 Similarly, the increasing amount of plastic waste in the ocean poses an 

equal, if not a greater threat to coral reefs. A study conducted in 159 reefs of Asia-

Pacific regions shows a strong correlation between plastics and coral diseases: corals 

in the presence of plastic debris are 89% likely to suffer from illnesses, compared 

to 4% of corals in plastic-free water66. It is because plastics have a surface favorable 

for pathogens to get attached to. When plastic items collide with corals and cause 

open wounds, they also expose corals to the disease source. Many of these plastic-

introduced diseases are fast spread and fatal to corals.

 2.5.3. Inadequate governance and awareness

 It is held that poor governance in most developing countries leads to failure 

65 Valderrama Ballesteros, L. et al (2018). Pollution and coral damage caused by dere-
lict fishing gear on coral reefs around Koh Tao, Gulf of Thailand
66 Lamb, J. et al. (2018). Plastic waste associated with disease on coral reefs

Figure 18. Abandonned derelict fishing gear on reefs (left),
plastic waste on reef area (right)
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to manage ocean resources and control the increase of populations and poverty. 

The pressure of feeding an enormous number of people while lacking knowledge 

and managing methods pushes people to use all extreme ways to meet the ends. 

Fishermen who need to support the family cannot wait until the fish mature and the 

stock becomes stable to fish; huge expenses on ships made for live-fish trade cannot 

return half-full because that will not cover the costs. Moreover, the notion that fish 

from aquaculture is less tasty than wild fish and the favor for rare wildly-caught fish 

continue to push fishermen to the sea to harvest until the last fish of a species67.

 It is also worth noticing that rich countries share equal, if not more 

responsibility in the matter. Their high development level means plenty of greenhouse 

gases being emitted into the atmosphere every day, which hurts the whole global 

ecosystem.

 

 2.5.4. Expansion 

 Among all of the mentioned threats to coral reefs, it is widely agreed that 

climate change (ocean warming and ocean acidification) is the most destructive 

factor. According to research, even if all measures are applied to cut back land-based 

67 Birkeland, Charles. (2009). Ratcheting Down the Coral Reefs

Figure 19. Simulated scenario
Even if there is no stressors (no pollutants, no fishing), coral biomass still 

decreases under climate change impacts



21

sources of pollution and control fishing activities, yet greenhouse gas emissions 

remain unchanged, coral reefs still collapse fig.19 
68. 

 While it is true that every ecosystem on Earth goes through a chronicle 

change, from thriving to declining and recovery, what happens to corals is not 

merely a simply natural change. Coral reefs are suffering from more significant 

unprecedented threats, and since they are one of the indicators of the Earth’s health, 

we are facing a quite gloomy future. The next part covers the efforts that have been 

made in conserving coral reefs and a short discussion on whether these actions are 

compelling enough. 

2.6. CORAL REEF PROTECTION

 Many organizations are involved with coral reefs protection, ranging from 

domestic to international, including national foundations, non-governmental 

organizations (NGOs), universities, and research institutions. Some well-known 

names that can be mentioned are International Coral Reef Initiative, Coral Ray 

Conservation, Coral Reef Alliance, World Wildlife Fund, Reef Check, Operation 

Wallace, Great Barrier Reef Foundation, Global Coral Reef Monitoring Network. 

Their methods to tackle the issue can be divided into three main categories as follow: 

 . Surveying, collecting data for coral mapping, monitoring and 

research

 Human divers and newly developed robots are used to record the state 

of coral reef and coral marine animals. The data is then used to inform decision-

making, build the coral conservative strategies and evaluate on their effectiveness69 .  

 . Reducing destructive impacts on coral reefs 

 Some organizations pressure local governments to implement laws and 

policies, such as the types of usable fishing gears, seasonal closures, fishing protocols 

to stop overfishing, destructive fishing, and consumption of rare, juvenile creatures. 

68 Weijerman, M., Fulton, E., & Brainard, R. (2016). Management Strategy Evaluation 
Applied to Coral Reef Ecosystems in Support of Ecosystem-Based Management
69 Conservation, C. R. (all year  )
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Some foundations work on monitoring water quality and building water treatment 

infrastructure to reduce land-based pollution70.

 . Facilitating coral development

 With the idea to create a better environment for coral to develop, various 

approaches have been experimented. They can range from manufacturing artificial 

concrete modulefig.14 left for coral larvae to settle on71, using surface film to shield corals 

from the sun72 , developing algae to stabilize and reinforce reefs73, to breeding heat-

resistant corals in the laboratories and transplanting them to the seafig.14 right
74.

2.7. DISCUSSION

 As mentioned above, global warming is considered to be the most detrimental 

impact on the coral ecosystem, yet efforts and funding mostly concentrate on tackling 

local stressors (overfishing, sediments, governance). According to a researcher, 

“marine reserves and fixing local problems are important to continue, but they are 

70 Alliance, C. R. Clean Water for Reefs
71 Barber, T. (since 2013). Reef Ball
72 Great Barrier Reef Foundation, Sun shield: Protecting corals from sunlight with 
biodegradable surface films
73 Great Barrier Reef Foundation Live habitat mapping
74 Australian Institute of Marine Sciences. The corals are settled onto terracotta tiles 
that represent the sea bed

Figure 20. Creating a more favorable environment for coral development - Reef Ball (left), 
Breeding corals (right)
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not buying time. The time has arrived, and we have to act directly on the reduction 

of CO2 emissions.””75 

 The effort of creating a new coral breed that can tolerate warmer ocean can 

hardly be considered as dealing with global warming. It is more of a patch to a wound 

rather than a cure. Moreover, even this new kind of corals is not an answer as they 

turn bleached after six months of +1oC warmer ocean76.

 Global warming is a sensitive and complex issue, and despite many 

international conferences and agreements to cut back greenhouse gas emissions, 

nothing seems to change. Part of this problem comes from the fact that the reduction 

in these gases mean a substantial economic sacrifice that very few countries and few 

people would like to make.

 In this case, enhancing public awareness and promoting responsible 

behavior may result in positive outcomes. For example, if enough people believe 

in the detrimental impacts of the reef ecosystem’s collapse, they may choose to 

turn away from eating juvenile fish. This leads to a decline in consumption and, 

therefore, a decrease in fishing and harvesting immature marine creatures. Ideally, 

this can lead to a restoration of the coral reef community and a balanced ecosystem.  

 This measure works from the most basic point: a paradigm shift - changing 

human perception about a certain issue, and from which behavioral change is the 

natural result.

75 Birkeland, C. (2019). Global Status of Coral Reefs: In Combination, Disturbances 
and Stressors Become Ratchets
76 Schoepf, V. et al. (2019). Stress-resistant corals may not acclimatize to ocean warm-
ing but maintain heat tolerance under cooler temperatures
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3.1. PROJECTS

 This part studies different visual communicative approaches to raise public 

awareness about coral protection. The works are divided into three main categories: 

graphic design, fine art, and installation art. The selected projects receive much 

public attention, based on the number of articles written about them, the number of 

times they are exhibited, and the number of visitors to the exhibition.

 

 3.1.1 Graphic Design

 . Glowing Glowing Gone (2019)

 When the coral starts to glow, it is a visual sign of a high stress level before the 

corals are bleached. The Glowing project sampled the exact colors of glowing corals 

– purple, yellow, and blue, then turned them into official Pantone colors. Artists and 

designers are called to make designs using this palette to show their support for coral 

and ocean conservation. This serves as a show for public support to raise funds and 

stimulate policy action. 

 The Glowing campaign is founded and developed by the UN Environment 

Programme and the Ocean Agency, supported by Adobe, Pantone, and other partners. 

Chapter 3

Case study
of coral protection projects

__
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 3.1.2. Fine art

 . Supernatural, by Lisa Ericson (2016)

 Inspired by the news about a massive bleaching incident happening in the 

Great Barrier Reef, surrealism artist Lisa Ericson expressed her voice through a 

series of paintings that depict colorful corals merging into the tails of fish. Some 

small fishes also inhabit these coral tails, forming a vivid ecosystem and a beautiful 

life chain. The work is done with acrylics on wood panels.

Figure 21. The Glowing project 
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 3.1.3. Installation art

 a. Our changing sea series, by Courtney Mattison

 Our changing sea is a series of large-scale coral reef installations that 

dedicate to highlight the fragile beauty of corals and their current status. The work 

is done by ceramic, the medium that is similar to the calcium carbonate of coral 

skeletons. The fragile characteristics of ceramic work also reflect the delicacy of these 

living organisms.

 The handcrafted corals are arranged in a whirling motion, reflecting a storm 

or a cyclone shape. Healthy, vibrant corals are in “the eye of the storm” while the 

ones outside are already bleached, scattered, and turning into pieces.

 Courtney Mattison’s works are on display exhibitions mainly in the US.

 

Figure 22. Supernatural artwork by Lisa Ericson
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Figure 23. Ceramic installation artwork by Courtney Mattison
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 b. Coral Garden, by Vanessa Barragão (Germany, 2019)

 Coral Garden is the installation art that visually demonstrates the effects 

of pollution brought by the textile industry on the environment. Vanessa Barragão 

recycles unused yarn from the textile industry to produce wall hangings, tapestries, 

and rugs that imitate coral reefs’ structure. She also creates her art with traditional 

handcrafting techniques such as crochet, knitting, latch hook, rather than machines 

to be more eco-friendly. Barragão hopes to promote upcycling as a production 

method that helps to mitigate the damage to our environment. 

 c. M.U.S.A, Underwater Museum of Art , by Jason de Caires Taylor

 Cancún Marine Park in Mexico is one of the busiest reefs globally, receiving 

around 750.000 visitors per year. This amount of people puts tremendous pressure 

on the coral ecosystem. To ease that burden and provide some recovery time for 

the stressed community, M.U.S.A - a series of life-size underwater sculptures that 

form an artificial reef is made and installed in the nearby area. The work consists 

of hundreds of individual life-size statues in different positions. It can be statues of 

local fishermen and women who are “standing in defense of their oceans”, or people 

burying their heads in the ocean bed and refuse to see the reality, or a kid lying on a 

Figure 24. Coral Garden artwork by Vanessa Barragão 
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car crying for the upcoming future.

 All statues are made from pH neutral concrete that is favorable for coral 

settlement and growth. The reef is now home to thousands of juvenile corals and 

many marine creatures.

Figure 25. Underwater museum by Jason Taylor
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 3.2. Reflection

 Most of the artists choose to express the beauty of coral reefs and the current 

worrisome status to attract public attention to reef destruction. While this has created 

many fascinating pieces of art and somehow makes the audience feel sorry for this 

dying system, it does not highlight the causes of reef collapse and the connection 

the collapse has with our lives. As mentioned above, this point is essential in getting 

people to take action to conserve reefs and their environment. Without this, although 

people are aware of reef loss, they see no point in taking action about the issue since 

it is not related to them.

 Additionally, although the installation works have a nice idea and impressive 

execution, a concern is the number of materials and energy the artists consume 

to build those structures. While it is true that any design will come at a cost to be 

created, and if the cost is lower than the benefit it brings, it can still be considered 

good work. In these cases, since there is no specific data on the used materials and 

the amount of energy required, nor how effective the works are in transmitting the 

message or contributing to marine conservation, it is difficult to assess the benefits 

that they provide.

 In the age of mass media and flooding information, drawing public attention 

to a problem by showing them the lost beauty once in a while is inadequate for creating 

perspective change and behavioral change. In order to make a long-lasting change, 

a long-term communication approach should be considered. It should patiently and 

relentlessly explain the current situation for viewers, and hopefully, it works well 

enough to promote users toward more responsible behavior.

 To create behavioral changes or promote desirable actions among humans, 

it is important to understand how they behave the way they do. This part focuses on 

studying behavioral psychology and its concepts to withdraw practical knowledge for 

the design solution.  
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 It is essential to understand the scientific background of human psychology, 

behaviorism, and the practice of raising awareness to create a solution that helps 

the audience deeply perceive the message and perform the long-lasting behavioral 

change. This part examines these concepts in their primary cores. It should be 

noticed that these studies are not the only efforts in understanding how the human 

brain works and what affects our decisions and behaviors. In fact, any psychology 

study would be a branch of neuro study - the science field which is, to put merely,  

dedicated to understanding the human mind and every decision, behavior, actions 

controlled by that mind. In this thesis, it is not practical to examine all the work in 

neuroscience, the choice was made to investigate the psychology field that is closest 

to the project goal and take proper lessons from that to apply to the final design. 

4.1. BEHAVIORISM

 

 4.1.1. Brief history

 John Watson officially established behaviorism in 1913 with his publication 

“Psychology as the Behaviorist views it.” The following quote from Watson can sum 

up the concept of this school of psychology:

 “Give me a dozen healthy infants, well-formed, and my specified world 

to bring them up in, and I’ll guarantee to take anyone at random and train him to 

become any specialist I might select—doctor, lawyer, artist, merchant-chief and, yes, 

even beggar-man and thief, regardless of his talents, penchants, tendencies, abilities, 

vocations, and race of his ancestors.” 77

77 Rilling M. (2000) How the challenge of explaining learning influenced the origins 
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 Simply put, behavioral psychology believes that behavior is simply a 

reaction toward stimuli from the surrounding environment. Conditioning the 

environment – designing, monitoring the external factors – can get a person to 

act in a particular way. It can shape a goal behavior or adjust an unwanted one. 

Behaviorism gained popularity quickly after being introduced and became one of 

the primary schools of thought in psychology78. Several famous thinkers in this field 

include John B. Watson, Ivan Pavlov, B.F. Skinner and Edward Thorndike.

 4.1.2. Conditioning

 Conditioning is the creation and monitor of an environment to induce 

certain behavior.  There are 2 types of conditioning: (A) classical conditioning and 

(B) operant conditioning.

 (A) Classical conditioning

 Classical conditioning can be explained by the famous experiment of the 

Russian physiologist Ivan Pavlov79. In his early study on digestion in dogs, Pavlov 

and development of John B. Watson’s behaviorism
78 Holland JG. (1978) Behaviorism: Part of the problem or part of the solution
79 Wolpe J, Plaud JJ. (1997) Pavlov’s contributions to behavior therapy. The obvious 
and not so obvious

Figure 26. Ivan Pavlov’s experiment about conditioned response
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exposed the dogs to various edible and non-edible items and then measured the 

saliva production created by those different stimuli. Strangely, he noticed that the 

dogs salivated even when the food and the food smells are absent. He suggested that 

salivary response is a learned process, not an automatic one. 

 He later set up another series of experiments to examine the theory. He 

exposed the dogs to the sound of the metronome and then gave them food. After 

several trials, it is noted that the dogs started to salivate after hearing the ticking 

sound of the metronome, without the food. 

 The two components presented are (1) unconditioned stimulus – in this case, 

food – which naturally evokes the responses; and (2) neutral stimulus – in this case, 

the metronome sound – that does not trigger the response in normal conditions. The 

dogs combined the two stimuli and developed a new conditioned response.

 Although humans do not exactly react toward stimuli like dogs, the results 

of Pavlov’s findings have been applied and proved useful in many ways. In phobia, 

anxiety, and trauma treatments, therapists provoke strong, disturbing emotions in 

patients while settling them in a safe, relaxing, and pleasant environment. A new 

positive connection is created, and patients can get healings from that.

 (B) Operant conditioning

 B.F. Skinner, influenced by the law of effect theory of Edward Thorndike, 

researched and introduced operant conditioning or instrumental conditioning80. It 

refers to the learning method using rewards and punishments as reinforcements. If 

action and behavior results are positive, people are more likely to do that again. In 

contrast, if the effects are negative, high chances are the actions are not repeated81. 

 In order for operant conditioning to work effectively, reinforcement needs to 

be provided. Skinner discovered that the timing and frequency of the reinforcements 

play a crucial role in shaping behavior. Two major schedules of reinforcement include 

continuous reinforcement (B1) and partial reinforcement (B2).

 (B1) Continuous reinforcement reinforces the behavior every time it occurs. 

An example can be a dog’s owner tries to teach the dog to shake hands with him. He 

80 Athalye VR et al.(2018) Evidence for a neural law of effect
81 Athalye VR et al.(2018) Evidence for a neural law of effect
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can grab the paw of the dog, shake it, and give it some treat. A connection is then 

established between the shaking action and the reward in the dog’s perception. After 

many repetitions, the dog can perform the action on its own.

  Continuous reinforcement is best used in the early stage of learning when 

the attempt is put on creating new behavior.

Figure 27. Skinner’s experiment about operant conditioning

Figure 28. Continous reinforcement and Partial Reinforcement
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 (B2) In contrast, partial reinforcement does not exercise reinforcement every 

time the action is made, but after a time interval. It is suggested that when a behavior 

is already established through continuous reinforcement, partial reinforcement 

should be introduced to maintain the desired response. In this later phase, sticking 

with a continuous schedule is not only unrealistic, but it also does not yield positive 

outcomes if the reward is endless. 

 Some examples can be a teacher rewarding her students when they complete 

all homework in a week (fixed ratio), or some rare winning keep people to gamble 

and buy lottery tickets (variable ratio).

 A famous application is a switch from the term paper (fixed interval) to 

pop quizzes (variable interval) among college students. In this case, the deadline of 

the paper and the test date is the reinforcement factors. When students know their 

assignment’s due date, they do not start working on it immediately but procrastinate 

until the deadline approaches. However, with pop quizzes, students do not know 

when the test will happen; therefore, they are more likely to finish their readings 

more frequently82. This schedule is evaluated to be the most effective in developing 

long-lasting habitual behaviors83.

 

 4.1.3. Application

 Following the understanding of behaviorism, it is safe to say that this 

psychology field has been applied in various areas. The most obvious one is 

commercial. Since the main idea of behaviorism is that human actions are promoted 

by external factors regardless of our conscious awareness, it is not a surprise that 

the field is extensively used to manipulate our lives. Customers have been heavily 

conditioned to believe and to act in a certain manner that favors consumerism. Some 

examples can be the promoted belief that milk is good for human health (favouring 

milk producing company), a marriage proposal needs to include a diamond ring 

(favouring diamond jewlery company), skincare products derived from fermented 

ingredients have anti-aging effects (favouring cosmetic company producing this type 

82 Killeen PR, Posadas-Sanchez D, Johansen EB, Thrailkill EA. (2009) Progressive 
ratio schedules of reinforcement. J Exp Psychol Anim Behav Process.
83 Domjan, M. (2017). The Essentials of Conditioning and Learning, 4th Edition.
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of product). In fact, after spending several years on science, John Watson – the father 

of behaviorism - retreated from academia and started working in the advertising 

industry.

 Behaviorism is also widely applied in the medical context, such as therapy. 

Some disorders such as anxiety, anger, attention deficit hyperactivity disorder, 

phobias, eating disorder, and substance addiction have utilized the two types of 

conditioning to help patients deal with their undesirable behaviors and produce 

more positive outcomes. Behaviorism is also applied in parenting and educational 

background when a child is conditioned to behave in certain ways. One simple 

yet negative example is the child being punished (hit, yelled at, threatened to be 

abandoned) when making mistakes or displaying some disapproved behaviors. 

It is also suggested that the integration of behaviorism and humanism can offer 

a humanistic yet behavioral-changing approach that handles human aspects in 

environmental conservation84.

 In short, behavioral psychology and its discoveries have been broadly applied, 

ranging from medical, to social, educational, environmental, and even to economic 

fields. In the next chapter, this school of psychology is explored in combination with 

a creative approach to create a visual communication strategy for an environmental 

problem. 

 

4.2. AWARENESS RAISING

 

 This part explores the general concept of awareness-raising and the 

suggestions to build an effective strategy to communicate with the public. 

 4.2.1. Definition 

 It is generally accepted that raising public awareness about an issue is 

an attempt to inform and educate people to influence their attitudes, beliefs, and 

84 Geller, E. Scott (2010). Intergrating Behaviorism and Humanism for Environmen-
tal Protection
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behaviors to achieve the defined goals85. Awareness raising aims to change people’s 

perception about specific topics, get them to agree upon the same idea, and finally 

get them to take action on that.

 Awareness raising has been listed as one of the crucial actions in tackling 

environmental and social issues for its own nature. Since most of the problems faced 

by humankind today can hardly be dealt with by one individual, collaboration is 

needed. To work together, having the same understanding background is the first 

step that needs to be built. Awareness raising is the tool in laying down this first step, 

which can “influence behaviors and creates lasting social change”.

 4.2.2. Elements in building an awareness-raising strategy

 For any communication to be successful, it is essential to have a thorough 

understanding and a clear view of what we talk about, whom we talk to, how we talk, 

and how long. An efficient awareness-raising campaign needs to define these four 

categories86 87:

 (A) Message

 There are two main types of messages: awareness message and action 

message. Whereas awareness messages provide general information about a topic, 

action messages describe what people should do to tackle the issue. Messages should 

be clear, concise, and simple so that they are memorable to the audience.

 (B) Audience

 The target audience can be decision-makers, the media, vulnerable groups, 

local authorities, or the general public. Many aspects such as age, gender, social/ 

cultural/ political/ educational/ economic background should be well considered 

when making the plan. Moreover, it is also necessary to consider the audience’s 

needs and the possible obstacles when communicating with them.

 (C) Strategy – approaches, techniques of communication

 Current development in technology, together with traditional 

communicating methods, offers various choices for executive approaches. These 

85 Sayers, R. (2006). Principles of Awareness Raising
86 United Nations Development Programme and DCAF. (2008) Public oversight of the 
Security Sector
87 Sayers, R. (2006). Principles of Awareness Raising
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approaches are divided into five broad categories: [i] personal communication, [ii] 

mass communication, [iii] education, [iv] public relations (PR), and [v] advocacy. 

[i] Personal communication, such as presentations, workshops, social events, and 

word of mouth, is the most effective means of transmitting the message. It helps the 

audience feel connected and relate it to their life. However, [ii] mass communication 

(printed materials, audiovisual resources, websites, broadcast) is required to raise 

awareness widely. [iii] For the campaign to have a long-term achievement, it is 

necessary to educate people, giving them the necessary skills for behavioral change, 

both in formal or informal form. [iv] PR is necessary for the long run as it contains 

activities to ensure that the campaign is welcomed and the message is well received. 

[v] Advocacy is the partnership with governments and civil society to gain support 

from these organizations. This category is often ignored in many awareness-

raising campaigns, but it is crucial to keep the campaign run for a long time. 

Mixed communication approaches and techniques are more likely to deliver the 

message to the target audience successfully.

 (D) Timing

 While it is true that awareness-raising can be proceeded any time, launching 

the campaign around some major events such as summits, meetings, or any relevant 

day can help to boost the message transmission. 

 

 4.2.3. Application

 The four elements are crucial in building an effective communication 

plan. During the idea brainstorming process, it is easy to get lost in many exciting 

approaches; this simple plan can always be referred to as a guideline to check if the 

creative direction is optimum in delivering what is required. Building this strategy 

plan is the first step before any attempt at finding a design solution.
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 This thesis chooses reef in a specific region to work on the design solution. 

The selected area is Southeast Asia, where corals are at the highest diversity 88 89, yet 

also among the most threatened90. While there are art and design projects working 

on conserving reefs in Australia and Atlantic, reefs from the rest of the world do not 

seem to receive equal attention. This thesis is an effort to mitigate this gap, hoping 

to make a contribution to preserve coral reefs and their marine system in Southeast 

Asia.

88 Spalding, Mark & Ravilous, C & Green, E. (2001). World Atlas of Coral Reef
89 Burke, L. et al (2011). Reefs At Risk Revisited
90 Burke, Lauretta et al. (2002). Reefs at Risk in South East Asia
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40

5.1. CORAL REEFS IN SOUTHEAST ASIA

 

 For the nature of the reef coverage, the Southeast Asian region in this 

study stretches further than the traditional border. It includes following nations: 

Indonesia, Philippines, Malaysia, Thailand, Myanmar, Vietnam, Brunei, Timor-

Leste, Singapore, Cambodia, Taiwan, Japan (Southern part). Coral reef in Southeast 

Asia is estimated to cover an area of 100,000 square kilometers, which is more than 

one third of the global reef size91. 

 Reefs in Southeast Asia contain more than 600 coral species, taking up 77% 

of the world’s ever-described species92. Many of which are not found in other regions. 

The area is also home to 37% of the global reef fish species, 6 out of 7 marine turtle 

species, and more than half of fishes in the Indo-Pacific region. The area is evaluated 

to be “the epicenter of global marine biodiversity”93.     

 For this abundant marine life, Southeast Asia ranks highest in seafood 

consumption, between 30-75 kg per capita in 201794, fish and seafood provides 36% 

of protein for the area’s population95. This puts great pressure on the ecosystem. For a 

long time, overfishing and destructive fishing have been the leading threats for coral 

reefs here. Destructive fishing, such as using dynamites and poisons, affects 95% of 

reefs in the area96. Moreover, pollutants, sediments and run-offs from construction, 

industrial activities, agriculture activities, and sewage  also increase the pressure on 

this ecosystem. 75% of reefs are affected by this local factor97.

 Until 2010, despite those menaces, many regions in Southeast Asia still had 

high live coral cover and fish diversity compared to other areas98. Coral bleaching 

related mortality and diseases did not have many impacts on the area. It is believed 

that the major currents, such as the Indonesia Through-Flow, help to move sediments 

and pollutants away, spread coral larvae to a large area, and therefore, increase the 

91 Burke et al. (2002). Reefs at Risk in South East Asia.
92 Burke et al. (2002). Reefs at Risk in South East Asia.
93 Burke et al. (2002). Reefs at Risk in South East Asia.
94 Our World in Data (2017). Fish and Seafood consumption per capita
95 Burke et al. (2002). Reefs at Risk in South East Asia.
96 Burke et al. (2011). Reefs at Risk Revisited.World Resources Institute
97 Burke et al. (2011). Reefs at Risk Revisited.World Resources Institute
98 Burke et al. (2011). Reefs at Risk Revisited.World Resources Institute
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resilience and recovery chance.

 However, in the latest mass-bleaching event of 2014-2017, coral reefs of 

Southeast Asia have been severely affected. 50-77% of reefs have experience moderate 

to severe bleaching. The highest reported mortality rate is nearly 68% from reefs in 

Sekisei Lagoon, Japan99. It seems that “if overfishing and pollution do not kill coral 

reefs, climate change will.”

 More than 138 million people depend on coral reef and its ecosystem in 

Southeast Asia. This includes the direct food source, income, and home protection100. 

It is unimaginable how detrimental the consequences from losing this marine 

ecosystem will have on the population.

 For many reasons, people are not well aware of the scenario that can disturb 

their lives. To help mitigate the impacts, this study seeks direction to communicate 

with the audience about the problem and encourages them to choose the solution 

most suitable for themselves.  

 

 Chosen countries and reefs

 Twelve different coral reefs of twelve Asian countries are  chosen to be 

99 Kimura, T. Tun, K and Chou, L.M. (2018). Status of coral reefs in East Asian Seas 
Region: 2018. Ministry of the Environment of Japan and Japan Wildlife Research Center
100 Burke et al. (2011). Reefs at Risk Revisited.World Resources Institute

Figure 30. Threats to reefs in Southeast Asia
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depicted throughout the design. These reefs share some common points. First, they 

are quite popular. The popularity means that there are many photos and studies about 

them, which can be used for the design research process. Second, this popularity 

means that the ecosystems are regularly exposed to tourism, therefore, more likely to 

be damaged by garbage, pollution and human leisure activities. Third, some of them 

are not extremely popular, but they are currently threatened and stressed, therefore 

more likely to be destroyed under further climate change or human’s pressure.

 All of these criteria fit with the thesis’s view and purpose. The detailed 

regions are as followed:

Countries Reefs vDescription

Indonesia Raja Ampat Raja Ampat Islands, located within the Coral Triangle, is among one of 
the most diverse reefs. It is legendary among experienced scuba divers. 
The island’s relative isolation has been the greatest defense against 
overuse and exploitation. However, recently it has started to show some 
of the habitat degrading signs due to global change and diseases.

Cambodia Koh Rong Cambodia is rich in fringing coral reefs, but the general reef status is 
poorly researched and documented.  Most reef systems are considered 
to be under high potential threat, with impacts including overfishing, 
pollution, coastal development (increased sedimentation), reef 
destruction (destructive fishing methods, coral extraction), coral 
bleaching, and coral disease.

Phillipines Anilao Being part of the Coral Triangle region, tourists worldwide consider the 
Philippines’ diving sites as an underwater paradise with extraordinary 
marine diversity. Anilao is labeled as the “center of the center” marine 
hotbed.  However, despite many efforts in conserving this invaluable 
destination, it has been in a very vulnerable position when coming to 
impacts from climate change.

Malaysia Redang Coral reefs in Malaysia are also among the Coral Triangle area and are 
an important tourist attraction. Although this region still has a relatively 
high live coral cover, it has been declining over the years, and marine 
species are present in a low number. It is suggested that increasing 
tourism activities (diving, resort development, transport infrastructure, 
waste management) has been the major threat for the reef in this water, 
besides global warming.

Brunei Pulau Pelong Pelongan Pulau  Pelong-Pelongan is a series of small islets stretching at a 
relatively short distance from the coast (approx. 4 km). Because most 
of Brunei’s corals are off the shore, they seem not to be affected by land-
based pollution. Nonetheless, they still cannot escape from the impacts 
of rising sea temperature and the crown-of-thorns outbreak.

Thailand Phuket The popularity of Thailand tourism puts tremendous pressure on 
the coral ecology in this nation. Coral reef damaging increases from 
33% to 77%  in just one decade; unhealthy corals are expanding at an 
alarming rate. Heavy tourism activities, garbage disposal, and polluted 
water from beachfront hotels, resorts are to be blamed for this fast 
deterioration.

Taiwan Orchid Island Taiwan is home to a diversified coral ecosystem rarely seen in other 
regions around the world. However, as the climate is getting warmer 
and breaking historical records, Taiwan sees widespread coral bleaching 
in its oceans. In 2020, the coral bleaching alert in the Southern part 
was raised to Alert Level 2, which means a large coral mortality scale is 
underway that affects the precious marine ecology.
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Vietnam Son Tra Son Tra peninsula is endowed with rich coastal and marine resources 
that offer huge tourism potential. However, like many other areas, 
the rapid growth of coastal tourism resulted in increased solid waste 
generation, sewage discharges and beach erosion, many kinds of 
marine fauna and flora species are on the verge of extinction. There has 
been effort in restoring the coral ecosyem but it does not seem to keep 
up with the accelerated destruction rate.

Japan Sekisei Lagoon Japan’s coral reefs are mostly found in the Southern part of the country, 
among which Sekisei Lagoon is the largest. Although being carefully 
monitored and preserved, corals of this water still suffer from severe 
damage of rising sea temperature. In the bleaching event of 2016, 90% 
of corals here went bleached and 70% of corals reached mortality.

Singapore Pulau Hantu Coral reefs in Singapore are found originally skirting many islands in 
the south of the mainland. Since significant land reclamation in the 
1970s, many islands were merged. In the process, coral reefs were 
smothered and heavily affected by the increased turbidity of water. 
Land reclamation stays as the most critical cause of Singapore’s coral 
loss until now. In addition to that are impacts from negligent divers, 
anchor damage, and increasing seawater temperature.

Timore Leste Atarauro Island Timor Leste forms part of the Coral Triangle - one of the most diverse 
marine regions. This water area hosts a diverse coral and aquatic fauna 
in abundant quantity. The corals here are less affected by warmer 
seawater thanks to the cooling influences of the Banda Sea. However, 
despite these advantages, Timor Leste’s corals still face threats from 
destructive fishing, mangrove exploitation, and runoffs from riparian 
forest destruction.

Myanmar Myeik Archipelago Coral reefs in Myanmar remain mostly unexplored. The status of this 
ecosystem is poorly known. Myeik Archipelago is the most favorable 
ground for corals. Recent studies suggest that Myanmar coral reefs 
have declined by over 56%. The proximal cause is a combination of a 
mass bleaching event, destructive fishing techniques, and unregulated 
marine product extraction.

   

5.2. DEFINING THE STRATEGY ELEMENTS

 

 5.2.1. Message

 The invaluable coral ecosystem is being destroyed by human actions.

 The purpose of this work is to give audience an idea about the coral destruction 

and why they should care about the matter. The work focuses on transmitting two 

points: 1) the coral ecosystem is being destroyed by our activities, and 2) this collapse 

brings losses and damages to our lives.

 

 5.2.2. Audience

 24-32 year-old women living in cities, having tertiary education, middle 

income and above.

 This audience typically includes those who have finished their undergraduate 
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education; some may even achieve a certain level of graduate study and have working 

experiences in one or more companies. In other words, they are the young population 

who, to a certain extent, have figured out their positions in society and formed their 

views about many issues, including social and environmental matters. They may or 

may not have children.

 The target group is women rather than men since multiple cross-national 

studies have pointed out that women typically express a higher perception than men 

toward environmental issues; believe in and worry about the effects of climate change 

within their lifetime, and are more open to the idea of changing their lifestyles to 

mitigate these impacts101. 

 The idea is to first target and influence women, who can later work as the 

seeder in transmitting the message. When women are aware of a certain problem 

and decide to take action about it, they can communicate and spread their ideas 

about the issue under the role of a wife, mother, daughter, sister, or girlfriend and 

direct their families into a new lifestyle.

 

 5.2.3. Strategy

 Communication through mass communication using printed materials. 

 

 5.2.4. Timing

 The proposed design is a monthly calendar that lasts for one year.

5.3. DESIGN WORK

 

 5.3.1. Idea

 Since the beginning, the general idea has always been to show the 

deterioration of healthy coral communities over time under human impacts. The 

exploration has gone through several development stage.

101 Pearson, Adam & Ballew et al. (2017). Race, class, gender and climate change 
communication
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 Idea experiment 1

 The first approach is to express the gradual destruction of coral reef life 

throughout the whole year. According to a documentary, coral reefs going from a 

healthy status to death experience a wide array of color changes. Healthy corals 

reflect the vibrant colors of the symbiotic algae, which can be anything from bright 

red, orange, yellow to blue, green. Under stress, especially stress from rising seawater 

temperature, corals glow – they change into fluorescent colors of luminous yellow, 

blue, and purple. This symptom is known as corals producing their own “sunscreen” 

as an attempt of self-defense. When the situation does not improve, all algae are 

expelled, corals get bleached, and the whole reef can turn white. If the situation 

prolongs for a few weeks, corals starve and reach mortality. Dust, dirt, algae gradually 

accumulate on these dead coral skeletons just like a sunk ship, turning the reefs into 

a monotonous brown-grey color.

 Inspired by this fact, this first idea approach expresses the coral deterioration 

through each month’s color theme of the year calendar. It goes from red, orange, 

green in the first three months; to luminous yellow, purple, and blue in the second 

quarter; then pastel colors and snow-white in the third quarter and finally brown/

grey in the last quarter. 

 

Figure 31. A healthy coral colony under stress shows a change in colour
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The simulation is as below:

 Another variant of this approach is a series of posters that depicts the coral 

status in the relation to human healthFig.32. Many coral colonies of various types grow 

together, forming a big reef with a little girl’s shape. When the corals are healthy, the 

reef-girl dances and moves around happily. When experiencing stress, the corals’ 

colors change, the girl also changes her posture. She cannot dance freely anymore; 

she sits down under exhaustion, then lies down when the ecosystem is seriously 

damaged. When facing death, she returns to the self-hugging position – the fetus’s 

position inside the mother’s womb and humans’ position under threatening or 

depressing situations Figure 32.

 Though depicting the change over time of reef life, the two variants of this 

approach do not transmit the message that human beings are the leading cause 

of this change. They also do not invite the audience to interact with the design to 

explore the message. Though the message transmission is relatively straightforward, 

facilitating public understanding, this approach can lead to failure in creating long-

Figure 32. An approach variant
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term impressions and behavioral change. Moreover, the second variant explores the 

combination of human and nature to create empathy among the public. While this 

has been widely used in various campaigns and may produce many desired outcomes, 

seeking attention via the exploitation of negative emotions (anger, sadness, fear) 

is not a healthy long-term strategy. When the factors causing these emotions to 

disappear, the public has no reason to continue paying attention or maintain their 

adapted behaviors

 Under these remarks, other approaches are explored for better outcomes. 

 Idea experiment 2

 The traditional tear-off calendar brings a strong sense of time. Its thickness, 

the irregular border of the torn paper, and how it reveals tomorrow through human 

touch send a silent yet strong message about the passing by of time.

 Inspired by this idea, the second approach seeks to create concern among the 

audience by showing them the roles of coral reefs and what may happen when this 

ecosystem disappears via a big size 365-day double-layer tear-off calendarFig.33.  The 

first layer depicts a healthy, vibrant reef life. When the daily unit is gradually torn 

off, the second layer appears. This layer shows the increasing amount of Alzheimer/

cancer/heart disease patients, the frequency of storms and cyclones, decreasing 

Figure 33. 365-day calendar sketch
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incomes – basically what may happen when the reefs are destroyed. This second 

layer is similar to a social forecast: a day goes by, a daily unit is torn off, a piece of 

coral disappears, another cancer death appears / big storm lasts for another day. 

 The approach allows the audience to interact with the design and explore 

what happens from their actions, which is improved from the previous idea. However, 

message transmission is quite confusing. It is challenging for people to understand 

Alzheimer’s or heart disease patients’ symbols and the connection between this 

and the coral ecosystem without further explanation. This is a deal-breaker in 

communication. Furthermore, this calendar design’s size will be much larger than 

a normal one, which makes it only suitable for showcases in public places such as 

school or office rather than home space. A public exhibition has its advantages, yet it 

is not ideal for the intention of this project. Another approach is, therefore explored 

for better execution.

  

 Idea experiment 3

 The idea of using a double-layer calendar design to let users experience 

the message themselves shows promising potentials; therefore, the third approach 

continues exploring this direction more in a more practical way. The idea shows up 

as a monthly calendar, with each month represents a Southeast Asian coral reef. The 

first layer depicts the image of a healthy, vivid reef community. As each day goes by, 

one piece of this first layer is torn off to gradually reveal the second layer - a dead, 

deserted reef. The action of tearing the calendar symbolizes humans interfering with 

marine life, causing it to go from healthy to sick. This part transmits the message 

Figure 34 . Double-layer tear-off calendar idea sketch
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part “our activities are destroying the coral ecosystem.”Fig.34.

 Each torn-off day unit has content in the back. It is the facts about corals 

and its role in our lives, combined with open questions about what may come from 

its collapse and some small suggestions about habit adjustment. There are 120 

sentences; each is repeated around three times throughout the calendar. It ensures 

the message could penetrate the audience’s long-term memory. This part serves to 

transmit the second part of the message “reef collapse brings losses and damages to 

our lives.” Fig. 35. 

 This approach does not show the gradual destruction of the reef but 

communicates quite straightforwardly about reef collapse. Though it might be a little 

abrupt, it is simpler to understand the first message. In the meantime, the contents 

in the back go through gradual development, from facts to suggestions, which can 

help the audience to digest a considerable amount of information more easily.  

 This direction is chosen to be the final idea. The next part shows different 

experiments in executing this idea into a design. 

 5.3.2. Illustration style

 Different approaches toward the illustration style were experimented with 

to effectively transmit the message to the right audience group. Since the target 

group is adults, the illustration style needs to be sophisticated and mature enough 

yet still deliver the undersea world’s vibrant and colorful life. Moreover, since the 

Figure 35. Content in the back of  the daily torn-off unit



50

illustrations include both the healthy colorful reefs and the dead deserted ones, the 

style should also be flexible enough to transition smoothly.

 Style experiment 1.

 Under the first approach, the illustrations were made under vector format, 

using straight lines for general shape and line pattern for shadowsFig.36 . 

 Overall, this style creates quite bold impressions. The straight edges rather 

than curvy lines make a strong, steady shape; the shadows made out of pattern 

rather than solid color cuts subtly add texture and depth. For the hard coral 

illustration, this combination of bold shape and gentle shadow is a good match. 

 However, this style is a bit too rigid for soft coral illustration. These corals type 

needs to be expressed with curvy lines to show the soft body and the characteristics 

of moving along with the sea currents. This style does not deliver that. Moreover, 

the approach makes the file size extremely large. A complete reef drawn in this way 

can reach a dozen gigabytes. The equipment limitation makes this a big minus point. 

Finally, this highly-detailed style is optimal for a solo appearance. Each illustrative 

coral colony is visually appealing when it stands separate yet become quite visually 

exhaustive when combined Fig.37.

Figure 36. Style experiment 1
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 Considering all those pros and cons, this approach is no further explored.

 

 Style experiment 2.

 The second approach uses line illustration style. Since this style uses a 

geometrical shape to form an element, the final shape is neat and clean. This line 

combined with bold use of color often result in a tasty graphical look Fig. 38.

 However, because of this strong effect, in an illustration with many elements, 

Figure 38. Reference images for style 2

Figure 37. Combined corals in style 1
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this style is best used with a limited palette. The exploitation of a wide range of colors 

will render a very busy and complicated image. This limitation makes this style an 

unsuitable approach. The compromise of details and colors is not a good strategy 

in this project of marine life illustration. Moreover, this style, for its characteristics, 

brings all elements to the same layer. The depth, volume, and shadow of an object 

are not well depicted, which is not an optimal option for landscape and nature 

drawingFig.39. For all those reasons, another experiment is made to explore a better 

option.

 

 Style experiment 3.

 Learning that vector base illustration has its advantages in rendering a bold, 

strong graphical outcome but lacks the flexibility to portray the softness and the subtle 

change of shades, this approach explores illustration in pixel baseFig. 40. The general 

shapes of corals are simplified, yet the main details are still depicted, so different 

coral species can be described accurately. The drawings are more complicated than 

experiment 2 but much less than experiment 1. This allows the final illustration to be 

informative yet not too visually busy.

 This approach uses chalk crayon brush texture for the medium. The aim is 

Figure 39. Experiment style 2
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to bring a sense of nature and closeness through the rustic texture. The imperfect 

white dots and rough edges of this brush give out the desired effect. Moreover, the 

flexibility of the medium type allows different colors to blend well, facilitating shades 

and details illustrationFig. 41.

 The characteristics of this style are in favour of this project, it is therefore 

chosen as the final execution.

 

 5.3.3. Design process

 Illustration composition

 The purpose of the 1st layer illustration is to express the vibrance, liveliness 

and diversity of coral marine life. This diversity is expressed through many elements, 

and the drawing composition is one of them. Various angles are studied and 

experimented with to bring this vibe.

Figure 40. Experiment style 3

Figure 41. Chalk crayon brush texture
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 The diagram of coral reef 

shows that reef can start from the 

shallow water body that is near 

the shore (reef flat) and extends 

until the cliff (reef crest) and goes 

down to around 20 meters (fore 

reef). This vast extension gives 

various composition potential for 

coral drawingFig. 42, 43.

 Composition sketches are made in monotone with three different shades to 

depict the general shape, perspective, and light. This first step enables a quick view 

of how the illustration will turn out in the end; poor compositions can be eliminated 

at early stage with minimal time waste.

Figure 42. Coral reef diagram

Figure 43. Different monotone compositions for the illustrations
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 Theme colours

 Beside composition, reef diversity is also expressed via the colour palette. 

Photos of real coral reefs are used for reference to build these palettes, which are 

divided into three main groups: warm colors, cool colors abd dead coral colours. 
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These palettes are used throughout the illustration process for all drawings.

 One challenge is that since the palettes are quite bright with highly saturated 

colours, it is important to keep them balance in a big compostion, so the drawings 

will not be immature or overwhelming. Therefore, some drawings were sketched 

with color blocks to test the contrast and harmony of the whole compostionFig. 44.

 With the style, composition and colour palettes, the next step is to depict 

marine life in details.
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Figure 44. Composition sketch in colours
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 Coral illustration

 The illustration of a coral colony is made based on the real documented photo 

of them. The general shape is kept while an appropriate amount of details is added to 

distinguish different coral types without making the drawing too complicated. The 

colours of depicted corals follow the general palette of the whole illustration. 
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Figure 45. Reference photos and coral drawings
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 Other marine creature illustration

 Similar to coral illustration, other marine species are studied and depicted in 

the same method. 

Figure 46. Reference photos and marine creatures drawings
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 Tearing mechanism

 How the calendar works determines the final layout of the design. Several 

trials have been made to test different mechanisms and find out the one that works 

efficiently.

 Mechanism 1.

 The first one mimics how the post-it works. A small amount of removable 

adhesive tape is used to keep the first layer with the second layer, while allows the 

daily unit to be easily removed without traces. The structure is as figure 47.

 This mechanism, though it enables easy removal, does not keep the whole 

calendar together well enough. The daily units can fall out by an accidental touch or 

gravity, making it unnecessarily fragile. Moreover, manufacturing the design in this 

method means the first layer needs to be cut, cover with tape, and placed back in 

place precisely. This is not efficient in terms of labor, not to mention that the outcome 

may not be neat and clean. Experiments in another direction were proceeded to find 

a better solution.

 

 Mechanism 2.

 The second mechanism keeps the first structure and explores the use of 

perforation cutFig. 48. Perforation is a popular cutting technique commonly found in 

the design of tickets, stamps, tape, stickers. This mechanism allows all parts of the 

design to hold in shape tightly and only come off being torn off.

  

Figure 47.  Mechanism 1 structure sketch
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 However, when applying this mechanism into the calendar structure, the 

items do not come off easily. Tearing one unit can bring down other surrounding 

units due to weak vertical hingesFig. 49. Another structure is experimented for a better 

outcome.

           

 

 Mechanism 3.

 This trial continues with the use of perforation cut yet changes the layout 

structure. Instead of a relatively square shape, the torn-off units now have a long 

horizontal rectangle shape. This helps reducing forces on the weak vertical hinges by 

enhancing forces on the other dimensionFig. 49. 

Figure 48.  Perforation cut

Figure 49.  Mechanism 2 on experiment 
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 This trial works smoothly, the units come off easily while the remaining 

parts stay firm together. This mechanism is chosen for the final work.

 5.3.3. Final layout

 With the final mechanism, the finished illustration is placed into the 

corresponding layout with texts and numbers for the final design. All elements 

that help it function as a calendar are considered to work efficiently while not 

compromising the purpose of the project.

 Month indicator: the navigator through the calendar, therefore the biggest 

text size. The typeface used is KG Happy. Its rough edges share similarities with 

the brush used for the drawings. The typeface has a comic sense yet still shows 

seriousness. It is not uptight and formal – which is not the general design atmosphere, 

yet not childish. This balance matches the overall design voice.

 Reef introduction: Each drawing depicts a Southeast Asian country’s coral 

reef facing different kinds of threats. Reef location and current status are briefly 

introduced to users under text form on the top of the layout. This content appears 

under a monospace serif typeface, complimenting the title typeface while still 

facilitating readability.

 Image: the hero of the design, placed in center of the whole layout. The first 

layer depicting healthy reefs and is cut with perforation technique. Tearing off this 

Figure 50.  Mechanism 3 structure
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layer reveals the dead reefs in the second layer.  

 Date: Follow the structure of the calendar mechanism; the dates are placed 

upon the tearing unit. They appear on the left side of both layers. The texts are in high 

contrast with the background for readability; Saturday and Sunday have different 

colors from weekdays to facilitate recognition. 
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Brief
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 illustration
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Figure 51.  Layout structure
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 Final design
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 In addition, two posters classifying illustrated creatures are also made. 

Corals and marine animals are extracted directly from the drawings, arranged and 

numbered for identification. Not all depicted creatures from the illustrations appear 

in these designs. It is partly because of the space limitation, partly because some 

animals have no classification information available.    
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 5.3.4. Content design

 The purpose of this part is to connect users with corals and the marine 

ecosystem, get them to know the situation, and finally plant the idea of taking action 

into their minds. These purposes are ambitious. For them to be achieved and have a 

long-lasting effect, a slow and steady process is chosen, rather than a quick, extreme 

and robust approach. 

 The content is divided into three categories:

 First, users are exposed to interesting, surprising facts about corals and 

the ecosystem. Many provided information compares the marine organisms status 

with human health, the purpose is to create connection, build positive impressions, 

fondness, and caring among people with these ecological communities. 

 Second, information about the current status of reefs, threats, and possible 

consequences are provided. The aim is to give people a general view of current 

situation and provoke their concerns. Here, the “point and blame” approach – which 

says out loud that “humans are to be blamed”, or “it’s us who are responsible” – is 

avoided. It is agreed that destructive criticism does not create behavioral change 

but boosts anger, tension, discomfort, and defensiveness among the audience, and 

therefore should be avoided102.

 Third, after building connection to reef life and drawing attention to their 

current issues, several suggestions about taking action are offered. The form of the 

suggestions is not to order/tell people what to do, but to guide and encourage specific 

actions with reasonings. This part applies the operant conditioning theory with 

continuous reinforcement to shape a new habit. Compliments and appreciations 

will later come at interval space to maintain the habits. It should be noted that the 

suggested actions mainly focus on simple daily tasks/lifestyle habits. These actions 

may seem trivial, but they aim at serving a higher purpose, which to direct users’ 

awareness to their living environment and their own behaviours. Hopefully, with 

long enough exposure to new actions, a long-lasting positive behaviours can be 

formed.

 The detailed content is as followed:

102 Baron, R. A. (1988). Negative effects of destructive criticism: Impact on conflict, 
self-efficacy, and task performance
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FACTS (50)

about corals

1. Corals outlived dinosaurs, they have been around for more than 400 million 

years.

2. Corals grow very slowly, only a few centimeters a year.

3. Since corals and human bones share similar structures, scientists study on 

coral skeleton to build human bone grafts and treat skeletal, spinal problems.

4. Substance generated from corals shows ability to kill cancer cells.

5. Some people have hair turn white overnight for stress; corals also turn white 

or bleached in stressful conditions.

6. High seawater temperature causes stress for corals, make them bleached.

7. Corals have tiny algae living inside them to produce food for them.

8. Stressed corals get rid of all these algae, and therefore become hungry, weak 

and likely to die.

9. Coral reefs are like the harem of many creatures, where they find partners, 

mate and reproduce.

10. Reefs break big wave offshore and therefore reduce the intensity of storms.

11. Storms and cyclones are less frequent with the presence of live coral reefs.

12. Many corals reproduce by releasing eggs and sperms to the ocean at the same 

time in a specifc night of the year.

13. Coral reefs act like a filter to clean the sea water.

14. There are over 70 countries designated as “million dollar reefs” or reefs that 

generate about $1 million per square kilometer.

about reef living creatures

1. Parrotfish has a very strong beak that helps them bite through rock, limestone 

and polyps.

2. The soft, white sand of the beach is parrotfish’s poop.

3. In a year, a parrotfish can poop out 450kg of sand – the equivalent weight of 

a grand piano.   

4. Mantis shrimps have an extreme quick and powerful punch. When they 

punch, the surrounding water reaches the temperature of the surface of the sun.
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5. Scientists develop bulletproof glass from the pattern of mantis shrimp’s clubs.

6. Soon after a male octopus mates with a female, he experiences memory loss 

and wanders around without purpose until death.

7. Sea slugs are also known as nudibranches, which means naked gills.

8. What looks like feather of a featherstar are actually their feeding arms.

9. Rays and skates are flattened fish closely related to sharks.

10. Stingrays’ natural predators are sharks, seals and sea lions.

11. Like kids in school grades, schools of fish are comprised of fish of the same 

age and size.

13.  Schools containing hundreds or thousands of nearly identical fish can confuse 

predators and make it difficult to single out and attack an individual.

14. The male clownfish eats the infertile eggs while he takes care of them. 

15. Crabs taste food with their feet.

16. In the past, lobsters were fed to prisoners because they were considered to be 

the cockroaches of the sea.

17. Saltwater fishes need to drink more water than freshwater fishes.

18. Seahorse can use its eyes separately, one eye can look forward while the other 

looks backward.

19. When facing predator, sea cucumber expels its internal organs with toxic 

substance to defence itself .

20. Sea cucumber has the ability of rapidly generating lost organs and healing 

wounds. Scientists are studying this to regenerate human body tissues and repair 

injuries.

21. It is estimated that up to 80% of all life on this planet is in the ocean, and only 

9% of all marine life has been classified.

22. Sharks’ skeletons are made out of cartilage – the same material of humans’ 

external ears and noses. 

23. We are 100 more likely to be bitten by a human than a shark.

24. Part of the sound we hear when listening to a seashell is the sound of our 

blood flowing.

25. In Japan, there are specially trained chefs who cook and serve puffer fish, 

which can kill diners which if not prepared correctly. 
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26. Octopus has 3 hearts, 8 arms and blue blood.

27. In ancient Greece, some dentist used stingray venom to help with tooth pain.

28. NASA has been sending sea jellies into space since 1990s to study how zero 

gravity might affect them.

29. In a town of Japan, one group of people is fighting against sea jelly invasion 

by harvesting them and turning them into candy.

30. A blue whale can live up to 100 years.

31. The sperm whale’s vomit has been collected and used in some perfumes, 

though quite rarely now.

32. In 1700s, sailors passed time by drawing on whale teeth – this art form is 

called scrimshaw and has become illegal now.

33. Sea joke #1

- How do fish call each other?

- On their shell phones

34. Sea joke #2

- How does the ocean says hello?

- It waves~

35. Sea joke #3

- What does a dolphin say when he’s confused?

- Can you be more Pacific?

36. Sea joke #4

- Why didn’t the two algae ever have sex?

- Because they have a planktonic relationship

37. Sea joke #5

- What did the wise papa fish tell his son?

- Keep your friends close and your anemones closer

REEFS STATUS, CAUSES AND IMPACTS (36)

Status

1. Half of our coral reefs already died, and 90% of the rest are on the road of total 

destruction.

2. The ocean absorbs the heat in our atmosphere and therefore is getting warmer. 
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The marine organisms are being boiled literally.

3. It sucks when we are sick and have a fever. Corals are going through the same 

thing, and its sickness already lasts several months.

4. The Earth already went through 5 mass extinctions. Corals must be telling us 

about the 6th one now.

5. We cannot live long enough to see a reef’s formation, but maybe long enough 

to witness its last days.

6. Researchers warned that many corals in Asia already reached “a point of no 

return”, where they may be left to “perish”.

Causes

1. It’s sad that the electricity we are using now is mainly made from burning coal 

and oil. No wonder why the world is getting hotter and more polluted.

2. What a dilemma that the air-con cools us down while frying our world up.

3. It’s a burning day today, for you and our corals out there. Wondering if we can 

survive this heat (hottest day in July, August).

4. Lost fishing gears on the sea stuck on reefs and cause injuries to corals.

5. Plastics in the sea choke corals and marine animals, then come back and choke 

us when we eat seafood.

6. Sediments to corals are like fine dust to our lungs, they suffocate and cause 

much stress to the bodies.

7. Fishes are disappearing from the ocean and show up in our meals, including 

the small juvenile ones that never reproduce.

8. The fishes that eat coral predators are disappearing. It’s like people that protect 

us from being bullied leave us alone.

9. The Ocean Conservancy found that plastic has been found in 100% of all sea 

turtles.

10. More facilities built for tourism means more sediments and pollutants deposit 

into seawater.

11. More tourists mean more hotels, more restaurants and tourism activities, 

which often means more garbage and pollution.

12. Since plastic is so cheap, many fishermen are not bothered if they lose fishing 
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nets in the sea – the thing that later becomes dead trap for marine life.

13. In some regions, people still use dynamites to catch fish - this is as devastating 

for corals as earthquakes for humans.

14. Marine aquarium is stunningly magnificent. It’s just sad that corals have been 

much exploited for this type of leisure.

15. When CO2 dissolves into seawater, the ocean becomes more acidic. Corals, 

just like us, cannot survive this high acidity level.

Impacts

on health and nutrition

1. With coral collapse, many other marine species are likely to disappear. Are we 

ready to let it happen?

2. Coral destruction means much fewer and far more expensive wild fish.

3. How will you nourish your children’s brain when there is no fish in the ocean 

to provide healthy protein?

4. Farm-raised seafood is incomparable with wild ones, for its intensive exposure 

to antibiotics, pesticides and GMO food.

5. Would it be okay if the hope for curing cancer is gone?

6. Is it alright if one of our family members has Alzheimer and the potential cure 

for it is gone with corals?

on coastal safety and social issues

7. Would it be alright if the government needs to collect more tax for seashore 

protection, when coral reefs died off?

8. Where would we migrate to when the seashore is badly eroded as coral reefs 

are not there to protect it?

9. When people are forced to migrate away from their seashore hometown, the 

cities will have a much more competitive job market.

10. Migration of incompetent habitants means more slum areas in cities, which 

increases poverty, pollution and crime.

11. Whether we live near or far the seashore, we will pay high prices for the coral 

reef destruction.
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12. Guess it is not a big deal if we can never touch the sea water anymore, when it 

gets slimy and dirty from the remains of dead coral reefs.

13. Tourism cannot operate if our beaches have storms and floods frequently 

when reefs are destructed.

14. If we are working in coastal-tourism industry, how would we make a living 

when no tourist travelling here?

15. Since human eat fish, plastic fragments have been found in humans. It is 

estimated that people are eating a credit card per week.

 

SUGGESTIONS (37)

1. Thank you for planting a tree :> it helps reduce the CO2 and keep the ocean a 

bit less hot.

2. It’s nice to unplug our phones when fully charged, not only the battery lasts 

longer but less electricity is wasted and less CO2 is pumped to the atmosphere.

3. Did you just increase the air-con temperature? That’s so sweet. Our planet is a 

little less hot already :>

4. Sure, it’s uncomfortable to commute by bikes or buses. The more uncomfortable 

thing is having to wear masks even in bed because it’s too polluted to breathe 

normally.

5. Should we get worried when harmful things are so easily accessible, like 

tobacco, alcohol or plastics?

6. Our electronics are better unplugged at night, which helps reduce unnecessary 

power draining and saves your money .

7. How about we go out to eat instead of ordering food? Bet it helps save some 

plastic packages from being thrown to the sea.

8. Today shall we eat mature fish only and leave baby fish to grow up for tomorrow 

meal?

9. It’s alright that other people do not share the same view with us. They just 

simply do not know what we know, and that can change.

10. We do not need to buy new zero-waste essentials for a greener lifestyle, it’s 

better to reuse and repurpose what we already have.

11. Neither our teeth nor the ocean benefits from the using of straws.
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12. Surely, meat is delicious and hard to live without. It just simply costs too much 

for our health and our earth.

13. It is a big advantage for tropical countries to be able to enjoy fresh, diverse 

vegetables and fruits at cheaper price.

14. Plant and nut-based milk offer great benefits for us at lower environmental 

impact than animal milk.

15. If it is too difficult to cut meat out of our life, how about one vegetarian day 

per week?

16. 2 out of 3 Asian adults cannot digest animal milk, isn’t it the natural suggestion 

that this type of food is not meant for us?

17. Instead of tea bags, we can switch to loose leaf tea – which gives the same 

flavour and discharges way less waste.

18. Do you know that many clothes in second-hand shops are actually brand new 

and at one third price?

19. Would you like to switch to bar soap instead of liquid soap? Many handmade 

bar soaps are not only more sustainable, but also gentler on skin.

20. Getting educated by finding out information about marine life is a great step 

to start helping it.

21. Let’s wash clothes just when the load is full. Half- load washing harms both 

your pocket and the environment.

22. Notice the one-side printed sheet? We can use the other side for noting.

23. Yeah, a new phone just comes out. How exciting!!! It is just not that exciting 

when old phones are disposed and the battery toxins leak into our environment.

24. Do you know that a ton of recycled glass saves 34 litres of fuel oil used for 

producing new glass? 

25. Working from home not only saves us from the commute but also reduces air 

pollution.

26. Instead of throwing usable things away, we can donate or sell them for those 

who need.

27. The term of biodegradable plastic bags is mostly for commercial purpose. It’s 

better to carry our own bags.

28. Although the rechargeable batteries and the recharging unit may start at an 
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expense, they will benefit your pocket and our earth in a long run. 

29. Fixing any leaking taps in our homes can help save us from overcharged bills 

and water depletion.

30. Carrying our own mug or water bottle is efficient in reducing waste and saving 

us from unnecessary cost.

31. When in doubt, plant a tree. Not in a pot but in open land.

32. It’s difficult and exhausting to always do the good things, it’s alright to feel 

tired. Let’s continue after taking a rest~

33. It really helps if more people know about this as we do.

34. Yeah, I know, local products are not popular, fancy and at high quality as 

imported ones. But if possible, let’s give them some chance.

35. Future seems to be very gloomy right now. What we are trying to do may not 

bring up the direct results, but we can try and hope.

36. When being too excited about a purchase, we can simply leave the item in the 

basket and go away. If we still feel the same tomorrow, we can still buy it~

37. Yeah, I know the temptation of buying things right now, but if it’s meant to be, 

they are still there when we come back tomorrow.

 All these contents are not separated from one another but are intermixed 

with different frequencies. For example, in January and February, the facts 

about marine organisms can take up to 85% of the frequency ratio, whereas 

information on reef status only accounts for 15%. In March and April, coral 

facts are decreased to 35% while reef status, causes, and consequences take 

a dominant position. In the last several months, action suggestions take the 

highest part, along with the reappearance of interesting facts about corals and 

the marine ecosystem to remind the audience why they should do the suggested 

ideas. This part is to prevent behavior extinction and build a long-lasting change.  

 One content is repeated several times throughout the year. The idea is to 

create condensed information flow rather than overwhelming users with an ocean 

of data. This also helps to boost the message into their minds. The frequency is 

visualized in the chart in figure 52 .
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Figure 52.  Changing frequency of each content group

 The final content design is simulated as follows:

Front

Back
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 5.4. DESIGN MANUFACTURING

 For a project working on environmental issues, the design execution is 

equally as important as the idea itself. How the design is made and what materials to 

use also play an essential part in transmitting the message and promoting desirable 

behaviors. The following part discusses several options of circular materials that 

may be valid to this project idea.

 Paper option 1: Seeded paper

 As the name suggests, Seeded paper is a type of paper that has seeds 

embedded in it. These seeds are usually added to the wet pulp mix and dry with the 

Figure 53.  Allianz – a life-carrying packaging, Croatia
This is the packaging design of an insurance company. The front of the package (the white 
part) is made from seeded paper which can be torn off and simply put to soil to  grow plant.

Figure 54.  Plant this card, Arm & Hammer (left) - the brand celebrates Earth day by giving 
away free plantable card for anyone signing up; Pangea bar soap packaging (right) - the 
brand uses recycled newsprint and water, mixed with seeds to mold the packaging



100

pulp when the paper is finished. This material has been mostly used for packaging 

design. The idea is that when the packaging reaches its end, it can go into the ground 

and regrow into a plant.

 Seeded paper is an option worth considering, yet it still has some limitations. 

Typically, the seeds embedded in the paper pulp mix are mainly flowers, vegetables, 

or herbs seeds. While it can add a green, pleasant touch to users’ houses, this does 

not help forest planting or improving environmental issues. So far, the idea is mainly 

used for commercial purposes, which partly explains why the seeds are short lifespan 

plants. Another explanation is that seeds for growing big trees are also big, and it is 

difficult to be buried inside the paper pulp mix.

 Moreover, there is a concern over the seed types used in this type of paper. 

If the design/product gains popularity and is imported from one area to another, 

these seeds are also introduced to a new environment themselves. Introducing a 

new organism to a region is not always a good idea as it can interfere with the local 

ecosystem.

 Another concern is that the ink used on the design needs to be safe to 

be buried into the soil and without polluting or intoxicating the environment. 

Considering that most commercial printing inks comprise heavy petroleum, resins, 

lubricants, and many chemical additives, reckless disposal can contaminate the soil 

environment, leading to water and air contamination in the long term.

 Paper option 2: Mushroom-based paper

 Mycelium – the root structure of mushrooms – has been studied and 

engineered to produce new sustainable materials. It has wide applications, including 

packaging, interior products, footwear and leather, and even meat replacementFig.56. 

Mycelium paper is not available on the commercial market yet, there are only  

individual attempts to produce paper from mushrooms using handcrafting methods. 

This paper can naturally decompose in the soil for its own nature while adding 

nutrients to the land.

 The  handcrafted mushroom paper can be considered as paper, yet it is 

still in the underdeveloped phase and needs to be refined in quality to meet further 

demands. Moreover, as this material is made out of fungi, its durability in different 
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environments and climates also requires much consideration to work efficiently.  

 Paper option 3: Soluble paper

 Besides burying material into the ground, repurposing how users deal with 

end-of-life paper is another approach that I considered. One idea is using dissolvable 

materials for the design work, which enables it to be used as soap in the final stage.

 For this approach, the water-soluble paper is a choice. As the name suggests, 

the material dissolves easily in water, leaving little or no residue behind. This type 

of paper has been much used in the textile and fashion industry, such as quilting 

patterns, paper piercing, dissolvable tags and labels, packaging, and labeling for 

soaps and colorants. Several brands produce water-soluble paper, and all of them 

Figure 55.  A book made out of mushroom-based paper, by Fergus Drennan (left); paper 
made out of different mushrooms types (right)

Figure 56. Several applications of mycelium technology from Ecovative
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Figure 57. Water-soluble paper, SmartSolve

claim to be non-toxic, biodegradable, and environmentally friendly. However, there 

is a concern about the ingredient’s origin. Soluble paper’s main ingredient is cellulose 

or wood pulp, yet there is no trace of whether this comes from a recycled source, a 

certified region for woods or an illegal wood trade.

 In soap paper making, this soluble paper is covered with liquid soap, hung 

until dry, and cut into single-use size. When exposed to water, it functions as regular 

soap and dissolves quickly afterward.

 While this approach can turn the end-of-life design into a useful product, it 

still has many limitations. First, as mentioned earlier, the soluble paper’s composition 

is finely groundwood pulp, and there is no information available about the wood 

source. The production process of this material is also unclear. As far as we know, 

it can be equally polluting as a regular paper production process. Second, layering 

this material with liquid soap to turn it into paper soap may add value to the design. 

However, it does not necessarily mean the product is harmless to the ecosystem. 

The chemical compounds and the manufacturing process of liquid soap make it far 

from a green choice. Therefore, further research and experiments into chemistry and 

Figure 58. Handmade paper soap process
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paper manufacturing are needed to generate a genuinely eco-friendly and minimal 

waste design for the idea to truly work.

  

 Chosen material

 All the above-mentioned ideas have potentials to become sustainable 

materials, yet further studies and experiments are required to make improvements 

and give birth to a complete green solution.

 In this thesis’s boundary, further research and experiments into those ideas 

are not carried on, yet the spirit of developing a product with low environmental 

impacts still remains. The material chosen for the design execution is cotton paper. 

This paper type is made from the textile industry’s byproduct, which otherwise will 

be disposed and dumped in landfills. It uses the cotton linters that cover the cotton 

seeds and is considered to have low environmental impacts since no cotton plants 

are grown for paper making.

 However, cotton itself inevitably has its downsides. The current cotton 

production industry is environmentally unsustainable, resulting from the heavy use 

of pesticides, high water consumption, and habitat conversion. Runoffs from the 

cotton fields contaminate the water body, cause land/water pollution, and affect the 

surrounding ecosystem103.

 The argument here is that modern cotton manufacture is inarguably 

103 WWF. Cotton

Figure 59. Cotton seeds covered with linters – the materials for cotton paper (left); cotton 
paper (right)
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polluting, yet turning the byproduct of a polluting business into a useful item does 

not add more weight to the issue. Cotton plants are mainly grown for the textile 

industry, and cotton paper manufacturing is its sidewalk. Moreover, compared to 

wood pulp paper, cotton paper production does not require chemical substances for 

bleaching or making pulp - which can be discharged into the waterway and cause 

contamination104.

 Recycled paper is not chosen since it is not suitable for the use of this project.  

Recycled paper that reduces impacts on the environment comes from newsprint, 

packaging paper, and tissue paper105. These sources often result in greyish tone 

or uneven texture recycled paper. Since the design illustration consists of vibrant 

colors, this material can hugely compromise the outcome quality. 

 Choosing a suitable material for design manufacturing is never a simple task, 

not to mention that this project’s characteristics further narrow  the options range. 

With careful consideration and compromise, the final choice is cotton paper of the 

Gmund brand. Though it still has many limitations and is not the perfect option, if 

such ever exists, it can mostly balance between idea and execution of this design. I 

sincerely hope that given more time and effort, a better material option can appear 

and become an ideal choice for any environment-related project in the future

 5.5. FINAL WORK AND EXHIBITION

 With the intention of drawing audience closer to the design and encouraging 

them to interact with it, the work is kept to its true manufacturing size during the 

exhibition display. The contrast between the design size and the vast exhibition 

space well serves this goal.

 As suggested, several pieces of the first layer had been torn off during the 

installation process to give audience an idea about interaction. Based on the design’s 

104 Sonnenfeld, D. A. (1999). Social Movements and Ecological Modernization: The 
Transformation of Pulp and Paper Manufacturing
105 Ravi Jain, Lloyd Urban, Harold Balbach, M. Diana Webb, (2012) Handbook of 
Environmental Engineering Assessment
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condition in the last exhibition day, it can be concluded that audience had no 

trouble experiencing the work. The tearing mechanism functions quite smoothly. 

Nevertheless, one notice is that not all audience seemed to fully read the content 

behind the daily units as many of them were not torn off completely. There are two 

possible causes about this. Firstly, it can be suggested that the audience was curious 

about the design and would like to experience the tearing mechanism, but they were 

hesistant when realizing that their action was actually destroying the design - the 
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vibrantly illustrated coral ecosystem. Though this is more of a conjecture, it may be 

a positive sign indicating that the strategy to convey the message “the coral ecoystem 

being destroyed by human actions” works quite effectively. If audience can express 

even just a slight hesistation when facing the outcomes of their behaviours, they 

may think twice before continuing with their damaging habits. Secondly, the half 

torn-off units may merely imply that the audience was reluctant to completely tear 

off the design because they do not want to deal with the ‘garbage piece’ later. They do 

not know what to do with theses units. If this is the case, it is indeed the limitation 

of the current design in terms of materials. In this stage, the work is not a circular 

product, the torn-off units cannot yet serve more useful functions. Hopefully, more 

eco-friendly material options would become available to facilitte a better design in 

the future. 

Figure 60. Several images of the exhibition display | Seoul National University 
Museum of Art | 3rd - 13th, December 2020
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 Although many campaigns, programs and policies have been developed for 

decades to help addressing the environmental issues and the collapse of the global 

ecosytem, these efforts seem to be far left behind compared with the destructive 

actions and behaviors happening every single day. Attempts to slow down the 

damaging process must continue to be carried on, news and messages about the 

ecology’s status must be spread wider and louder if there would be any hope for a 

change. This thesis is one of such attempts, dedicated to communicate about what 

is happening, why it happens and whether we can do something to help the nature 

and ourselves. The final proposed design, stemming from understanding the current 

status of the coral ecology and the factors driving human behaviors, tried to apply 

these scientific knowledge into a creative approach.  With inevitable limitations, the 

final work seems to have delivered the message to certain degree; further surveys 

would be helpful to acquire an accurate evaluation.

 While working on this topic, I found myself facing several ethical questions. 

How can we work and create in a harmless way? Is it possible when any product 

would require a certain material, certain processing and manufacturing methods 

which more or less hurt the nature and other creatures? Should we stop designing 

and creating at all, because at least we are not generating more garbage to this 

planet? Any designer or anyone with a conscience working in a creation field under 

current circumstances is facing an acute dilemma. So far I still do not have any 

proper answer but I believe that starting with questions is the first step to reach any 

possible solution. An attempt into finding responses for design ethical questions may 

be a context for another project.

Chapter 6

Dicussion,
 Future work

__
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	 산호초는	 지구상에서	 산소의	 33%를	 생산하고,	 해양생물	

생활의	25%를	지원하고,	의약품의	공급원이고,	해안의	자생	방벽을	

이루는	것	때문에	산호파괴는	지구	생태계에	악영향을	미칠	수	있다.	

산호초	완전히	파괴된	시나리오에	대한	철저한	연구는	없지만,	많은	

전문가들은	그것은	경제	및	정치적	위기,	광범위한	기아,	빈곤,	사회	

불안으로	이어질	수	있다고	제안했다.	전	세계	산호의	절반	이상이	이미	

죽었고	앞으로	몇	십	년	안에	최대	90%가	멸종할	것으로	추정된다.	

환경	문제에	대한	인식을	높이기	위한	프로젝트가	많은	반면,	산호초	

파괴에	대한	프로젝트는	많지	않다.	한	연구는	산호초의	중요한	역할에	

대한	무지함	때문에	대중들이	이	생태계의	붕괴를	막기	위해	행동에	

나서지	않는	결과를	나타났다.

	 이	디자인	연구는	동남아시아의	산호초의	붕괴,	문제의	중요성에	

대해	소통하고	문제를	완화하기	위해	취해야	할	조치를	제안하는	

데	초점을	맞추고	있다.	이	연구는	산호의	현재	상태에	대한	연구를	

철저히	검토하고,	산호	보호에	관한	인기	있는	프로젝트를	분석하고,	

마지막으로	행동	심리학	연구와	인식	제고	개념의	연구결과를	응용하며	

효과적인	시각적	해결책을	제안한다.	최종	디자인은	관객들이	메시지와	

상호작용하도록	하는	접근	방식을	탐구하며,	지구의	생태계에	대한	

부담을	완화시키는	데	도움이	된다고	여겨지는	많은	긍정적인	행동	

변화들을	소개하고	장려한다.	또한,	재료에	대한	연구와	논의는	환경	

초록

Huynh Thy Thy

시각디자인전공	|	시각디자인학부	

미술대학원	|	서울대학교	

 



관련	제품을	만들	때	디자인너가	고려해야	할	측면이	무엇인지에	대한	

관점을	제공하기	위해	포함된다.	희망컨대,	원형	디자인에	대한	보다	

비판적인	사고를	장려할	수	있기를	바란다.

주제어:	 산호초	 보호,	 해양보존,	 동남아시아	 산호초,	 인식	 높이는	

프로젝트,	캘린더	디자인,	인터렉티브	디자인

학번	2018-27584

*본	논문작성자는	한국정부초청장학금(Global	Korea	 Scholarship)
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